
















































































































































































































































































































































































February 22, 1965 

Electronics Abroad Volume 38 

Number 4 

Great Britain 

End of the road 

"The all-British plane is out. We 
are at the end of the road in the 
production of complicated weapons 
systems for an exclusively British 
market." 

These words by the Minister of 
Aviation, Roy Jenkins, sum up the 
Labor Government's reasons for 
two decisions that rocked the avia­
tion industry, jolted avionics mak­
ers, and came within six votes of 
causing the overthrow of the four­
month-old regime of Prime Min­
ister Harold Vlilson. 

Labor turned back a Conserva­
tive motion of censure by 306 votes 
to 301, the smallest margin so far 
in this Parliament. 

U. S. gains. The biggest loser is 
Hawker Siddcley Aviation , Ltd. , 
which had both development con­
tracts that were canceled: the HS-
681 tactical jet transport and the 
P-1154 vertical-takeoff strike fighter. 
In their place, Britain has ordered 
the Hercules C-130E, made by the 
Lockheed Aircraft Corp. , and the 
Phantom F-4 jet fighter made by 
the McDonnell Aircraft Corp. The 
orders arc valued at $650 million. 

But it's not a complete loss to 
British avionics companies . Plenty 
of British equipment is expected to 
be used on the Phantoms. The 
Royal Air Force will probably em­
ploy the Red Top infrared homing 
missile, developed by Hawker Sid­
deley, instead of the Sidewinder 
and Sparrow air-to-air missiles 
now used. British companies also 
are expected to supply mu ch of th e 
radar and communication gear. 

Reprieve for TSR-2. Wilson has 
granted a six-month reprieve to the 
British Aircraft Corp.'s TSR-2, a 
supersonic, low-flying fighter that's 
competing with the American 
F-111. H e has also promised con­
tinuation of the Concorde super­
sonic airliner program together 

Roy Jenkins: " The all -Brit ish 
plane is out." 

with the French, assuring that 
Britain will remain a leader in ad­
vanced avionics for civilian super­
sonic planes. 

One electronics executive ex­
plains : "\Ve have designed the 
navaids and other equipment, and 
these are applicable to any other 
aircraft, " ·hether of U. K. or U. S. 
design." 

Britain also plans to replace the 
aging Shackleton radar-surveillance 
plane with the Comet 4 for use 
over the ocean. About 50 Comets 
are expected to be bought from 
Hawker Siddeley, with the avionics 
alone valu ed at $15 million to 
million. 

Further development contracts 
also will be given for the P-1127, a 
vertical-takeoff fighter designed 
jointly by Hawker Siddeley and the 
, orthrop Corp. The Pentagon is 
considering buying this plane. 

Joint projects. International proj­
ects such as the P-1127 may be 
the shape of things to come. Jen­
kins called for closer cooperation 
with the U.S. on ve1iical- and short­
takeoff planes, a field in which 
British designers have a lead, and 

with France on a light strike trainer 
with wings that can be folded back 
in flight, like those of the F-111. 

He mentioned two other possible 
British-French ventures: a civilian 
"air bus" and an early-warning 
radar aircraft. 

Farsighted. Some British elec­
tronics companies, having expected 
the worst for months, seem almost 
relieved that some decisions have 
finally been made. One official says: 
"It's bad news, all right, but it 
could have been a lot worse." 

Pessimism among companies 
seems to vary inversely with the 
extent of their diversification. It's 
true that one-half of the British 
electronics industry's output goes 
to the military, but few companies 
rely entirely on government work; 
most of them are also active in 
industrial or consumer electronics. 
One large concern figures that 
military shifts may reduce its in­
come 10% to 20% over the next 
five years. 

South Vietnam 

Microwave network 

Behind the post office on Kennedy 
Square, a huge tower now domin­
ates Saigon's skyline. It's the new 
terminal of a microwave telecom­
munication network that will serve 
147,000 telephone handsets in nine 
cities in the southern part of this 
embattled country. 

The network is being installed 
for the government by the F ederal 
Electric Corp. , a subsidiary of the 
International Telephone and Tele­
graph Corp. It consists of 49 voice 
channels, but can be expanded to 
600 channels. 

When it's completed, the net­
work will include two major ex­
changes in Saigon and 21 smaller 
exchanges in other cities. Calls will 
be possible between cities without 
going through a Saigon exchange. 
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ITT calls the network the first step 
toward complete direct-distance 
dialing throughout South Vietnam, 
and says it's as modern and com­
prehensive as any phone service in 
Asia. 

On-the-job training. The project 
involves a broad training program. 
Local labor had to be taught to in­
stall the system's steel towers, four 
of them rising 421 feet-the tallest 
unguyed towers in Southeast Asia. 
Vietnamese engineers and tech­
nicians are now being trained to 
operate the system. 

Besides Saigon, cities covered by 
the microwave nfltwork are Tay 
Ninh, Vung Tau, My Tho, Vinh 
Long, Can Tho, Long Xuyen, Rach 
Gia and Khanh Hung. 

At Benmethout, work has begun 
on installing a SO-kilowatt radio 
transmitter that was supplied by 
ITT's Australian subsidiary. The 
transmitter will be the talles t guyed 
tower in Southeast Asia, according 
to ITT. 

Soviet Union 

Thin-film superconductors 
A Soviet physicist and theoretician 
hints that the Russians are trying 
to develop a room-temperature 
superconductor made of thin film. 

Alexei Abrikosov has told the 
Soviet Academy of Sciences that 
the future of superconductors lies 
in films less than 10-3 centimeter 
thick, and perhaps as thin as 10-6 

centimeter. Computer memory cells 
already have been made with film 
superconductors several square 
millimeters in area and "a few 
microns thick," he says. 

He indicates that the Russians 
are abandoning the standard ap­
proach that uses permanent cryo­
genic magnets made of super­
conducting metals and alloys. 
Abr1kosov notes that such materials 
are superconductive only near ab­
solute zero and require bulky re­
frigeration equipment and complex 
controls. 

Potential. The technological im­
plications of superconductivity arC' 
almost infinite. Since its discovery 

186 

Alexei Abrikosov hints at work on 
room-temperature superconductor. 

50 years ago by the Dutch phys­
icist, Heike Kamerlingh-Onnes, the 
property has been mentioned as a 
basis for lossless transmission of 
power, enormously powerful elec­
tromagnets , and more efficient am­
plifiers, particle accelerators and 
computers. 

Theodor A. Buchhold, technical 
consultant at the General Electric 
Co.'s Advanced Technology Labo­
ratories , says, "Even if materials 
were developed that became super­
conductive at the temperature of 
liquid hydrogen [13.84°K] , it would 
be of enormous consequence.'' 

One approach in the United 
States involves attempts to syn­
thesize organic substances that are 
superconductive at room tempera­
ture. But, according to Buchhold, 
such a material, organic or inor­
ganic, still seems to be many years 
away. 

Nanosecond range. Abrikosov 
says computers using superconduc­
tive memories can operate in less 
than 10-s second. And for applica­
tions outside the computer field, 
superthin films can 11andle current 
densities up to hundreds of mil­
lions of amperes per square centi­
meter. 

As for two superconductive ma­
terials created last year-german­
ium telluride and strontium titanata 
-Abrikosov says they're not really 
semiconductors but "metals with 
peculiar properties of their own." 

Canada 

$1 million gamble 
Under a 120-foot radome in Nova 
Scotia, Canada's Department of 
Transport is building a $5-million 
ground station with so many in­
novations that the agency's chief 
engineer says it contains "$1 mil­
lion in technical gambles." The 
station, for use with communica­
tion satellites, is scheduled to be 
opened this year at Mill Village, 
about 80 miles southwest of Hali­
fax. 

Perhaps the bigges t innovation 
is the use of a parametric ampli­
fier, mounted directly in the an­
tenna, instead of a maser amplifier. 
The engineer, 0 . L. Britney, says 
the parametric amplifier can be 
cooled with a closed-cycle refriger­
ation system, so that liquid helium 
doesn't need to be added before 
each pass of the satellite. 

Other large ground stations, such 
as the one at Gilhooly Downs, B. C., 
use maser amplifiers. 

Twin transmitters. The Mill Vil­
lage station will use two trans­
mitters , instead of the usual one, 
to send IO-kilowatt, 6,000-mega­
cycJe signals to the satellite. One 
transmitter will send telephone sig­
nals by single sideband; the other 
will transmit both telephone and 
television signals by frequency 
modulation. The transmitters will 
have identical, interchangeable 
power amplifiers. 

The station will have an elabo­
rate tracking system to handle both 
operational and experimental com­
munication satellites at both ]ow 
and high altitudes. Tracking wiJl be 
both automatic and programed. 

Orbital elements of the space­
craft, determined beforehand, are 
converted in a general-purpose 
computer into angular-position in­
formation. A "steering tape" con-
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tains the recorded angular-position 
data, which is converted into an­
tenna-steering commands in the 
program-tracking and timing sys­
tem. These signals are used for 
acquiring the satellite, later as a 
backup during the pass. 

'When the satellite is within the 
antenna beamwidth, the monopulse 
receiver locks onto the satellite's 
beacon signals and takes over con­
trol of the antenna drive system, 
keeping the antenna pointed at the 
satellite. 

Australia 

Buildup 

To meet mounting military pres­
sures in Southeast Asia, Australia 
is beefing up her armed forces. 
Last month she reinstated military 
conscription. This month she or­
dered $350 million worth of equip­
ment from the United States. She 
also has been placing orders in 
Britain and France. 

Citing the growing belligerence 
of Indonesia to the north, Prime 
Minister Robert Menzies has 
boosted military budgets, from 
$678 million this year to $966.5 
million by 1968. The government 
also is expanding civilian agencies 
such as the Department of Civil 
Aviation and the Post Office, which 
operates all communications. 

Indonesia, which maintains the 
world's fourth-largest army, has 
vowed to destroy neighboring Ma­
laysia and has sent guerrillas to 
harass that new republic. Australia 
is sending combat troops to bolster 
Malaysia's defenses. 

Tons of electronics. The new 
U. S. equipment includes 12 Her­
cules C-130 jet transports, 24 Grum­
man S-2E antisub tracker aircraft, 
and 10 Lockheed Orion P-3A planes 
that can be used as transports or 
as submarine hunters. 

The P-3A, made by the Lock­
heed Aircraft Corp., contains 21/2 
tons of electronic, magnetic and 
sonic equipment. The Grummans 
will be used on the HMS Mel­
bourne, Australia's only aircraft 
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Antenna wire mesh of the mile-long east-west arm being inspected. 
Dark horizontal line just above ground is a motor-driven shaft 
that rotates the arm as much as 55° about its long axis. 

carrier. They will have ultrahigh­
frequency and low-frequency direc­
tion finders , doppler radar, low­
altitude radar altimeters and uhf 
transmitter-receivers, as well as 
Jezebel passive long-range acoustic 
search gear, direction finders for 
electronic countermeasurers, Sniffer 
submarine detectors that sense ex­
haust trails, Julie echo-ranging 
gear, automatic target computers 
and plotters, and retractable search 
radar under the fuselage. 

Weapons include the Tartar sur­
face-to-air guided missile, and anti­
submarine torpedoes. 

New missile. Three des troyers 
also were ordered in the U. S. at a 
total cost of $130 million. They'll 
be armed with Australia's new 
antisubmarine missile, the Ikara, 
which sheds its rocket propulsion 
system on entry into the sea and 
then homes on its target up to 15 
miles away. Guidance to the target 
is achieved by a radar pinpointing 
sys tem. 

The Royal Australian Air Force 
has ordered 10 Mirage III-B trainer 
fighters from France and two mo­
bile radar controlling-reporting 
units from Decca, Ltd., in Britain. 

Southern skies 

A new radio telescope, its mile­
long arms extending in four direc­
tions, has begun preliminary ob­
servations of the southern sky. 

The new instrument is the :\1ills 
Cross telescope, nearing comple­
tion at the Molonglo radio observa­
tory 11 miles from Canberra. It is 

the world's largest and most accu­
rate cross-type radio telescope. 

Designed by B. Y. Mills , a pro­
fessor at the University of Sydney 
and built at a cost of $1 million, the 
telesc'bpe should provide clearer 
pictures of the Milky Way than any 
now available, because its resolu­
tion-several minutes of arc-will 
be sharper than with existing tele­
scopes that use dish antennas. An­
other advantage is its location in 
the Southern Hemisphere, facing 
the central-and astronomically 
most interesting-regions of our 
galaxy. 

Joint project. A new astronomy 
center at Sydney, operated jointly 
by Sydney and Cornell universities, 
uses the :\1ills Cross and the 1,000-
foot dish-shaped radio telescope in 
Arecibo, Puerto Rico [Electronics, 
Dec. 20, 1963, p. 29). The center is 
preparing to catalog and chart 10,-
000 radio sources in the sky, and to 
gather data on up to one million 
others. The survey will take years. 

In one night, the Mills Cross will 
be able to make one million meas­
urements of radio emissions from 
celestial sources. 

The new telescope's fin e resolu­
tion requires a rceeiving aperture 
several thousand feet in diameter. 
The complete cross will combine 
signals from the two arms to pro­
duce resolution as fine as that pro­
duced by a dish-shaped antenna. 

Single - handed. The eas t - west 
arm is already making tes t obser­
vations. It is mechanically tilted to 
any desired elevation. The north­
south arm, scheduled to be operat­
ing late this year, is immobile but 
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(Oontin1ted f1·om page 179) 

NOW, FILTERS 
COMPUTER-BRED 

Telonic RF and microwave filters 
are now provided with a great new 
level of quality, accuracy, and avail­
ability. Each individual design re­
quirement is automatically processed 
by digital computer to guarantee per­
formance and quick delivery. The 
program to meet your own filter 
specifications is already on tape -
the design takes only seconds. 
If you're looking for low-pass or 
band-pass units in the 30Mc to 6Gc 
range, fixed or variable, cavity or 
interdigital, tubular or tunable, look 
first to Telonic, where technical prog­
ress is measured in terms of service 
to the customer and quality of the 
product. 

® 

Engineering Co. 
Division of Telonic Industries, Inc. 

480 Mermaid St., Laguna Beach, California 
Tel: (714) 494-7581 TWX 714-673-1120 

Representatives in all principal cities 
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can be steered by adjusting the 
lengths of electrical path from each 
of the dipoles that comprise its line 
feed. At the principal operating 
frequency of 408 megacycles per 
second there are 4,248 end dipoles. 

Signals from the north-south arm 
will en ter 11 separate phase com­
binations, so that in effect the arm 
will receive signals from 11 strips 
of sky, each strip about three min­
utes of arc in height and 4° in 
width. The strips are separated by 
1.4 minutes of arc in elevation. 

The east-west arm receives sig­
nals from one strip of sky that has 
a three-minute arc width. The east­
west strip is perpendicular to strips 
received by the north-south arm. 
In the small areas where east-west 
reception overlaps with north­
south, the signals are correlated. 
The result is the equivalent of a 
conventional telescope having 11 
"pencil" beams at 408 megacycles. 

Diagraming the sky. Scanning is 
performed by the earth's rotation. 
The 11 correlated beams are com­
bined to form, on a facsimile re­
corder, a continuous contour dia­
gram of the sky's radio brightness. 
The telescope can also be steered 
rapidly to scan many areas of sky 
in one night. 

At 111 Mc, the alternate fre­
quency, there are only three simul­
taneous beams of resolution. This 
frequency was selected because it's 
the frequency at which ionized hy­
drogen clouds become opaque to 
radio em1ss10n. From measure­
ments at the two frequencies, it 
should be possible to deduce much 
about physical structure of the gal­
axy and the Clouds of Magellan. 

U.S. trailing. The United States 
National Academy of Science has 
expressed concern that Australia 
has passed the U. S. in radio as­
tronomy and that the Soviet Union 
is completing an instrument that 
will put the Russians ahead too 
[Electronics, Nov. 30, p. 26] . The 
Soviet array at the Lebedev Phys­
ics Institute in Moscow is one 
kilometer (0.625 mile) in each di­
rection in a range from 50 to 150 
megacycles. It will resolve down to 
about six minutes of arc. 

Italy also has a large array out­
side of Bologna, with crossed arms 
620 meters long and enough power 

to approach the Soviet instrument 
in resolution. 

The best U.S. instrument is a 
crossed-dipole array in California, 
with one 2-mile and one 1-mile leg. 
Its 26-megacycle output puts its 
resolution far below the others. 

France 

NATO scorecard 

Alliances have been completed 
among contenders for contracts to 
build an air-defense system for the 
North Atlantic Treaty Organization. 
Three consortiums have emerged, 
all led by United States companies. 
The prize is $308 million in elec­
tronics business. 

The project is called Nadge, for 
NATO air-defense ground environ­
ment [Electronics, Dec. 28, p. 113]. 
NATO has been vague about 
Nadge's goals, but it probably will 
improve the existing surveillance 
network from Norway to Turkey, 
and make some substantial addi­
tions to it. 

Computer control. Additions to 
the present system will include 
medium-power radars, height find­
ers, long-dwell-time radars and pas­
sive detection base lines for analyz­
ing targets carrying gear for 
electronic countermeasures. 

Data will feed into general-pur­
pose computers that will be able 
to direct the air defense system 
automatically, although in fact the 
system will be operated semiauto­
matically. 

Timetable. After seven years of 
studies and discussions , a time­
table has been drawn for bidders. 
They had until Feb. 15 to submit 
general bids describing design 
ideas. By May 1 they're to spell out 
detailed technical proposals. Then 
company representatives will sit 
down with evaluating teams from 
NATO and argue about the nuts 
and bolts. 

At the end of September, the 
evaluators will announce which 
plans are technically acceptable. 
The consortiums that pass this 
test will have 60 days in which 
to file cost estimates. Then, NATO 

Electronics I February 22, 1965 



is supposed to award contracts to 
the lowes t bidders. 

Three contenders. Three con­
sortiums are known to b e in the 
race. One, led by Litton Industries, 
Inc., includes two other U.S. com­
panies, the International Telephone 
and Telegraph Corp., and the Uni­
vac division of the Sperry Rand 
Corp. ; four British firms, Elliott­
Automation, Ltd., Associated Elec­
trical Industries, Ltd., and J. D. 
Kier, a construction company; and 
one French company, Compagnie 
Generale de Telegraphie Sans Fil 

A consortium led by the Hu ghes 
Aircraft Corp. includes one British 
company, Marconi Instruments , 
Ltd. ; a French company, Thomson­
Houston ; a Dutch concern , Hol­
landse Signaalapperten ; Selenia of 
Italy and Telefunken AG of W est 
Germany. 

The \Ves tinghou se Electric Co. 
heads a group including Decca, 
Ltd., of Britain and the Interna­
tional Business Machines Corp. 

Around the world 

China. Peking has converted its 
telephone service to six-figure dial­
ing, increasing its capacity tenfold 
over the old five-figure sys tem. The 
government press agency says all 
the work was tlone by Chinese 
technicians with no interrnption in 
service. 

Rumania. Score a minor victory 
for NTSC, the United States' colo'r 
television sys tem that's competing 
with French and \Ves t German sys­
tems for acceptance throu ghout 
Europe. Specialists at the Bucha­
res t Polytechnic Institute have en­
dorsed the American system for 
Ru mania. 

Britain. An infrared laser of gal­
lium arsenide is transmitting 

. speech and mu sic over short dis­
tances, according to Standard Tele­
communications Laboratories, a 
subsidiary of the International 
T elephone and Telegraph Corp. 
The company says the system is 
suitable for communication across 
rivers and canals, and on constrnc­
tion sites where wires can't be 
used. 
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at the international exhibition of 

ELECTRONIC I 
COMPONENTS 
and at the international exhibition of 

EQUIPMENT 
Paris Porte de Versailles 
From April 8 to April 13, 1965 
the world's greatest annual meeting in the elec­
tronics field . All components, tubes and semi­
conductors, measurement & control equipment, 
audio-equipment. 
fo r informa tion and literature, please write to: 
S.D.S.A. 16, rue de Presles 
PARIS lS-Tel: 273 24 70 

Official carrier to the Show: Air France 
Overseas Trade Show Department 
683 Fifth Aven ue, New York, N. Y. 10022 

I 
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Sponsored by FNIE 

INTERNATIONAL SYMPOSIUM 
ON MEMORIES TECHNIQUES 
from April 5 to April l 0, 1965 

PARIS 125 a v. de Suffren. 
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High -- power ssb your field? 

Then take a good look at f he 
Penta PL-210 Beam Pentode 

Several features mark the Penta PL-210 as an out­
standing tube for linear amplifier applications. The 
tube will deliver up to 10,400 watts of useful power 
output 0

, Class ABi, with modest driving voltage 
and filament power requirements; it exhibits ex­
cellent third, fifth, and higher-order intermodulation 
distortion characteristics; and the input and grid­
plate capacitances are unusually low for a tube of 
these capabilities. 

Circle 190 on reader service card 

Cooling air requirements, with the PL-210 in its 
companion PL-261A socket, are easily satisfied with 
low blower horsepower. 

Add up all the advantages and you'll agree that the 
Penta PL-210 beam pentode is a tube worth inves­
tigating. For full details, write The Penta Labora­
tories, Inc., 312 N, Nopal Street, Santa Barbara, 
California 93102. 
•Actual useful power delivered to a load from a typical 
amplifier. So-called "plate power output" is approximately 
10% higher. 

A SUBSIDIARY OF RAYTHEON COMPANY 

Electronics I February 22, 1965 



Electronics advertisers 

•AMP Incorporated 122 
Garceau, Hargrave & McCullough Inc. 

• Acme Electric Corporation 
Scheel Adv. Agency 

131 

Acromag Incorporated 144 
Tri-Art Associates 

Aeroflex Laboratories 156 
Groody Advertising Agency Inc. 

Air Express Div. of REA Express 65 
Ketchum, Macleod & Grove Inc. 

Ammon Instruments Inc. 154 
Culver Advertising Inc. 

• Amc!:,~':,~~~:roh~v~lectronics Corp. 
68

• 
69 

Marsteller Inc. 

• Andrew Corporation 
The Fensholt Advertising Agency 

Assembly Products Inc. 
George Z. Griswold 

Astra-Communication Laboratory 
Ad masters Advertising Inc. 

Astrodata Inc. 
Bonfield Associates Inc. 

Automatic Electric Company 
Kudner Agency Inc. 

159 

168 

160 

55 

114 

• Ballantine Laboratories 145 
Lang-Lawrence Advertising Inc. 

Beckman Instrument Inc. Berkeley Div. 155 
Erwin Wasey, Ruthrauff & Ryan 

Beckman Instrument Inc. Helipot Div. 141 
Erwin Wasey , Ruthrauff & Ryan 

Bell Telephone Laboratories 121 
N .W. Ayer & Son Incorporated 

• Bird & Co. Inc. Richard H. 162 
Stanley R. Tippett & Associates 

Borden Chemical Company, 
Mystic Tape, Inc. 157 
Fuller & Smith & Ross Inc. 

• Bourns Inc. 56, 57, 135 
Allen , Dorsey & Hatfield Inc. 

Bristol Company, The 167 
Chirurg & Cairns, Inc. 

• Brush Instruments, 
Div. of Clevite Corp 3rd Cover 
Carr Liggett Adv . Inc. 

Burroughs Corporation 71 
Conti Advertising Inc. 

• Bussmann Mfg. Co. Div. of 
McGraw Edison Co. 164, 165 
Henderson Advertising Company 

• CML, Inc. 174 
Keyes . Martin & Company 

Cambridge Thermionic Corporation 156 
Chirurg & Cairns Inc. 

Cherry Electrical Products Corporation 156 
Jd Culea Advertising Inc. 

• Chester Cable Corporation 
Lewis Advertising Agency 

• Cinch Manufacturing Company 
Stra l Advertising Company Inc. 

11 Clifton Precision Products Div. of 
Litton Industries 
Ivey Adv. Inc. 

Cohu Electronics, Kin Tel Division 
Erwin Wasey , Ruthrauff & Ryan 

• Collins Radio Company 
Tracy-Locke Company Inc. 

Cominco Products Inc. 
McKim Productions Limited 

• Computer Instruments Corp. 
Dickerman Advertising Inc. 

Consolidated Electrodynamics 
Corporation 
Hixson & Jorgensen Inc. 

Control Data Corporation 
Barnes Chase Advertising 

Electronics J February 22, 1965 

59, 60 

37 

16 

51 

111 

154 

117 

72, 73 

161 

February 22, 1965 

Corning Glass Works 
The Rumri ll Company Inc. 

• Couch Ordnance Inc. 
Culver Advertising Inc. 

Defense Electronics Inc. 
GLM Associates Inc. 

• Delco Radio Division of 
General Motors Corporation 
Campbell-Ewald Company 

Delta Products Inc. 

Dow Corning Corporation 
Church & Guisewite Adv . Inc. 

58 

162 

63 

142, 143 

160 

12, 13 

DuPont de Nemours & Co. Inc. E.I. 109 
Batten, Barton, Durstine & Osborn Inc. 

• Dymec, A div. of Hewlett-Packard Co. 
Lennen & Newell Incorporated 

Eastman Kodak Company 
The Rumrill Company Inc. 

Edgerton, Germeshausen & Grier Inc. 
Reach, McClinton & Co. Inc. 

127 

166 

• Electronic Associates Inc. 115 
Gaynor & Ducas, Inc. 

Engineered Electronics Company 151 
Barnes Chase Advertising 

Esterline Angus Instrument 
Company Inc. 74 
Caldwell, Larkin & Sidener-Van Riper Inc. 

Fairchild Dumont Laboratories 14, 146 
The Roger & Wilbur Co. Inc. 

• Federation Nationals Des Industries 
Electroniques 189 

Publi -Service Agency Inc. 

• Fenwal Electronics Inc. 150 
Larcom Randall Advertising Inc. 

Fluke Mfg. Co. Inc., John 11 
Bonfield Associates Inc. 

Flying Tiger Line 32 
Cole, Fischer, Rogow Inc. 

General Aniline & Film Corporation 112 
Hazard Advert ising Company Inc. 

• General Electric Co., 
Silicone Products Dept. 110 
Ross Roy Inc. 

General Radio Company 2nd Cover 
K.E. Morang Company 

Genisco Technology Corporation 171 
Getz and Sandborg Inc. 

Globe Industries Inc. 70 
Odiorne Industrial Adv. Inc. 

Gudebrod Bros. Silk Co. Inc. 34, 35 
Lee Ramsdell & Co. Inc. 

Hamilton Watch Company 169 
Beaumont, Heller & Sperling Inc. 

• Heath Company 156 
Advance Advertising Service Inc. 

Heinemann Electric Co. 28, 29 
Thomas R. Sundheim Inc. 

• Hewlett Pl'lckard Company 
Lennen & Newell Inc. 

2, 119, 120 

......... _ 
• I • 
• I I a ... ..• 

"" ~ "" 

Hitachi Ltd. 

....... 
ABP .... ,...., 

Dentsu Advertising Ltd. 
118 

Industrial Electronic Engineers Inc. 152 
Gumpertz, Bentley & Dolan Adv. 

International Resistance Company 138 
Arndt, Preston, Chapin, Lamb & Keen Inc. 

ITT-Cannon Electric Inc. 67 
West, Weir & Bartel Inc. 

Janus Control Corporation 
L.K. Frank Co. Inc. 

• Jennings Radio Manufacturing Corp. 
L.H . Waldron Advertising 

Jerrold Electronics Corp. 
Irving Gould Advertising Inc. 

140 

173 

10 

Kay Electric Company 132, 133 
Josephson Cuffari & Company 

Keithley Instruments Inc. 149 
The Bayless Kerr Company 

• Lambda Electronics Corporation 
Michel Cather Inc. 

Machlett Laboratories Inc., The 
Fuller & Smith & Ross Inc. 

• Mallory & Company Inc. P.R. 
The Aitkin-Kynett Company 

47 

9 

177 

Marconi Instruments 136 
Armand Richards Advertising Agency 

Markem Machine 153 
Culver Advertising Inc. 

Matsuo Electric Co., Ltd. 150 
Asahi Advertising Agency & Co. 

McDonnell Electronic Equipment Div. 134 
John Patrick Starrs Inc. 

McGraw-Hill Book Co. Inc. 175 

• Micro Switch Div. of Honeywell 38 
Batten, Barton, Durst ine & Osborn Inc . 

Microtran Company Inc. 
Packer Advertising Corp. 

8 

Minerals Pigments & Metals Div. of 
Chas. Plizer & Co. Inc. 39 
Newmark, Posner & Mitchell Inc. 

Minnesota Mining & Mfg. Co. 
Mincom Division 66 
Reach , McClinton & Co., Inc. 

• Mitsumi Electric Co., Ltd. 148 
Dentsu Advert ising Ltd. 

Motorola Semiconductor 
Products Inc. 30, 31 
Lane and Bird Advertising Inc. 

Mystik Tape Inc. Division of 
The Borden Chemical Co. 157 
Fu ller & Smith & Ross Inc. 

New Hermes Engraving Machine 
Corporation 148 
Doner-Harrison Inc. Advertising 

Non Linear Systems Inc. 64 
Barnes Chase Advertising Agency 

North Atlantic Industries Inc. 130 
Murray Heyert Associates 

North Carolina Dept. of Conservation 
& Development 27 
Bennett Advertising Inc. 

Nytronics Inc. 152 
The Stukalin Advertising Agency 

191 



Electronics advertisers February 22, 1965 

• Ohmite Mfg. Company 
The Fensholt Adv. Agency 

Pennsalt Chemicals Corporation 
The Aitkin-Kynett Company 

Penta Laboratories 
Kembl e & Clapham Advert ising 

• Philbrick Researches Inc. George A. 
Culver Advertising Inc. 

Poco Graphite Inc. 
The Hal Mayer Company 

Primo Ltd. 
General Advertising Agency 

RC L Electronics Inc. 
Morvay Advertising Agency 

137 

33 

190 

54 

36 

192 

174 

Radio Corporation of America 4th Cover 
Al Paul Lefton Company 

Raytheon Company, Industrial 
178 Components Div. 

Fuller & Smith & Ross Inc. 

Raytheon Company, Microwave & 
Power Tube Division 116 
Fuller & Smith & Ross Inc. 

Roback Corporation, The 176 
G. Walter Dashnau Associates 

• Rosemont Engineering Company 154 
The Erle Savage Company 

S-1 Electronics Inc. 183 

• Sanborn Co., A Div. of 
Hewlett Packard Co. 40, 41 
Culver Advertising Inc. 

Sanders Associates Inc. 152 
Chirurg & Cairns , Inc. 

• Semi -Elements Inc. 172 
Axel band , & Brown Associates 

Sigma Instruments Inc. The 52, 53 
McCann-Marchalk Company Inc. 

Sinclair Radio Laboratories Inc. 170 
John E. Hayes Company Inc. 

Sorensen Inc. 113 
Fuller & Smith & Ross Inc. 

Spectral Electronics Corporation 
Bonfield Associates Inc. 

129 

Sprague Electric Company 5, 6 
H arry P. Bridge Co. The 

Stanpat Products Inc. 174 
Morton Advert ising Inc. 

TOP QUALITY.-

Stromberg-Carlson Corporation 
The Rumrill Company Inc. 

Sylvania Electric Products Inc. 
Kudner Agency Inc. 

Tektronix Inc. 
Hugh Dwight Adv. Inc. 

• Telonic Engineering Company 
Jansen Associates 

Telonic Industries Inc. 
Burton Browne Advertising 

Texas Instruments Incorporated 
lndustria I Products Group 

Robinson-Gerrard Inc. 

144 

19 to 26 

42 

179, 188 

184 

7 

Trygon Electronics Inc. 158 
Carpenter Matthews & Stewart Inc. 

Unitrode Corporation 49 
Chirurg & Cairns Inc. 

• Vitramon Inc. 163 
Ted Sommers Inc. Advertising 

• Weston Instruments Incorporated 147 
G.M. Basford Co. 

Classified advertising 
F. J . Eberle, Business Mgr. 

Employment Opportunities 180-181 
Equipment 

(Used or Surplus New) 
For Sale 

Classified advertisers index 
Allen, Robert G 
Arrow Freight Forwarders 
Atomic Personnel Inc. 

• Barry Electronics 
Edroy Products Co. Inc. 
Electronic Communications Inc. 

• Fishm an Co., Philip 
ITT Federal Electric Corp. 
Motorola Inc. 

• Radio Research Instrument Co. 
Ruland Manufacturing Co. 
Semiconductor Sales of Calif. 
Surplus Saving Center 

• Transistors Unlimited Co. 
• Universal Relay Corp. 

characteristics 
TYPES: 
• Uni.Directional 
•Velocity 
•Magnetic 
•Crystal 
•Dynamic 
•Condenser *etc. 

for cat a log write tos 

PRIMO CO., LTD. 
2043 MURE, MITAKASHI, TOKYO ,JAl'At-1 
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Advertising sales staff 

Gordon Jones [212] 971 -2210 
Advertising sales manager 

Atlanta, Ga. 30309: Gus H. Krimsier, 
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. 
645 North Michigan Avenue, 
[312] MO 4-5800 

Cleveland, Ohio 44113: Paul T . Fegley, 55 
Public Square, [216] SU 1-7000 

Dallas, Texas 75201: Richard P. Poole, The 
Vauohn Bu ildi ng, 1712 Commerce Street, 
[214] RI 7-9721 

Denver, Colo. 80202: John W . Patten, David 
M. Watson. Tower Bldg., 1700 Broadway, 
(303] AL 5-2981 

Houston, Texas 77025: Kenneth George, 
Prudentia l Bldg., Halcombe Blvd. , 
[713] RI 8-1280 

Los Angeles, Calif. 90017: Ashley P. 
H a rtman, John G. Zi sch , 1125 W. 6th St., 
[213] HU 2-5450 

New York, N.Y. 10036: 
Donald R. Furth [2121 971-3615 
Frank LeBeau [2121 971 -3615 
Georae F. Werner [212] 971-3615 
500 Fifth Avenue 

Philadelphia, Pa. 19103: William J . Bovie, 
Warren H. Gardner, 6 Penn Center Plaza, 
[2151 LO 8-6161 

San Francisco, Calif. 94111: 
James T . Hauptli, 255 California Street, 
[4151 DO 2-4600 

London Wl: Edward E. Schirmer, 34 Dover 
Street, Hyde Park 1451 

Frankfurt / Main: Gerd Hinske. 85 
We~tendstrasse Phone: 77 26 65 and 
77 30 59 

Geneva: Michael R. Zeynel, 
2 Place du Port 244275 

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

Tokyo: Nobuyukl Sato 
Shiba, Minato-ku (502) 0656 

Osaka: Kazutaka , Miura, 163, Umegae-cho, 
Kilta -ku [362] 8771 

Nagoya: International Media Representatives, 
Yamagishi Bldg. , 13, 2-Chome, 
Oike-cho Naka-ku 

Hugh J. Quinn: [212] 971-2335 
Manager Electronics Buyers' Guide 

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

Milton Drake: [212] 971 -3485 
Market research manager 

Richard J. Tomlinson: [212] 971-3191 
Business manager 

Theodore R. Gelpel: [212] 971-2044 
Production manager 

• For more information on complete product 
line see advertisement in the latest Elec­
tronics Buyers' Guide 

Executive, editorial, circulation and advertising o ff ices: McGraw-Hill Building, 330 West 42nd Street, New York, N.Y., 10036. Telephone Area Code 2 12·97 1-3333. Teletype TWX 
N.Y. 212-640-4646. Cable: McGrawh1ll, N.Y. Officers of the Publications D1vis1on: Shelton fisher, President ; Vice Presidents: Josep/1 H. Allen. Operations; Robert F. Boge r; 
Administration; John R. Callaham, Editorial; Ervin E. DeGraff, Circulation; Donald C. McGraw, Jr., Advertis in g Sales; Angelo R. Venez1an, Marketing. Officers o f t he Co rporation: 
Donald C. McGraw, President; Hu gh J. Kelly, Harry L. Waddell. L. Keith Goodrich, Executive Vice Presidents; John L. McGraw, Treasurer; John J. Cooke. Vice President and Secretary. 
Title R registered U.S. Patent Office; © copyright 1964 by McGraw· Hill, Inc. All rights reserved, including the right to reproduce the con ten l s of Hus publication, 1n whole or in part. 
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This is the Brush Mark 200, Series 17 0 7 

... and so is this ... and so is this 

It's the only custom-built recorder that's standard 
Your choice of combinations is almost infinite ... with 
this new generation of the pace-setting Mark 200. Now 
you can eliminate "special" engineering time and costs. 
You specify your recording requirements. Then Brush 
quickly meets them with the perfect combination of off­
the-shelf modular sub-systems. What's off-the-shelf at 
Brush ... isn't even on the drawing board elsewhere. 
All the electronics are solid state. 
Take your choice of penmotors: two channel 40 mm; high 
resolution 80 mm ; eight channel "yes-no" event markers 
(all on one recorder ... in any combi nation . . . on the 
same chart . .. on a common time base !) 

Take your choice of oscillographs: vertical, pull-out hori­
zontal or wide-view horizontal. 
Take your choice of 32 different preamplifiers. 
And you're way ahead with Brush innovations that set 
new standards in oscillography. Acontactless super sensor 
called Metrisite ... "polices" pen position to assure better 
than 'h% accuracy. Useful frequency response to 200 
cps. True rectilinear motion. Pressurized inking produces 
traces so crisp and accurate you can't misread the signal. 
All this with over 10,000 channels of field performance! 
A new booklet has the complete story oq. the Mark 200, 
Series I 707. Write for it. Brush lnstqiments, 37th & 
Perkins, Cleveland, Ohio 44114. 

·- -i:>rush 
CLEVITE 

INSTRU M E N TS DIVISION 

Circle 901 on reader service card 
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RCA 2N3632 RF PERFORMANCE/ DOLLAR BREAKTHROUGH 

Delivers 30 watts typ in low-cost TYPICAL PERFORMANCE 
RCA OVERLAY TRANSISTORS 

175 Mc all-transistor chain 
Now RCA introduces the 2N3632, new high 
output version of overlay type 2N3375, for 50 
to 260 Mc applications. Utilizing RCA's mul­
tiple-emitter overlay construction for high-effi ­
ciency, high-frequency performance and econ ­
omy, 2N3632 otters: 

• 13.5 Watts· IYlin . Output at 175 Mc 
70% Min. Collector Efficiency 

• BVcEv = 65V Min . 
• BVcEo = 40V Min. 
• le Max. = 3 Amps 
• fr at 150 ma = 400 Mc. Typ. 

30 
watts 
out 

In an all -transistor chain with RCA-2N3553 or 
2N3375, the 2N3632 can bring new reliability 
and new efficiency to military, commercial , and 
industrial mobile and portable equipment. Stud 
package (T0-60) with isolated collector, high 
breakdown voltages, and 100% RF testing 
make RCA-2N3632 an important new asset for 
new design and retrofit. For price and delivery 
see your RCA Representative or RCA Distribu­
tor. For technical data, write: RCA Commercial 
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Engineering, Section IN2-4, Harrison, N_J_ AVAILABLE THROUGH YOUR RCA DISTRIBUTOR 

The Most Trusted Name in Electronics 9 
RCA Electronic Components and Devices, Harrison. N. J. 
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