
















































































































































































































































































































































































































































































.. 

• 

• 
.... 

February 21 , 1966 

Electronics Abroad Volume 39 
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Soviet Union 

Messages from the moon 
\\.ith the transmi sion of pic tures 
from the moon , Soviet scien ti sts 
did more than surge a t leas t th ree 
months ahead of the United States 
in the race to send men on the 
round trip. Th ey also proved they 
had reduced Ameri ca's bigges t ad­
vantage in space : supremacy in 
electronic controls. 

In steer ing Luna 9 to the moon, 
slowing it clown from 6,000 miles 
an hour almos t to a halt, then drop­
ping it gently onto the moon from 
10 fee t up, the Ru ssians demon­
strated a high degree of expertise 
in computer technology and in te­
lemetry. The maneuver, essential 
for a manned mi ss ion, is still to 
be perfec ted by the United Sta tes; 
it is the goal of the twice-delayed 
Sun ·eyor program, whose fir s t shot 
toward the moon is not expected 
before 

T imetable. The Ru ss ians are ex­
pected to land several more sta­
tions on the moon thi s year. In the 
spring they plan to send into orbit 
a huge, manned space station , ap­
parently equivalen t to the manned 
Apollo that the United States ex­
pects to orbit early in 1961 . 

The Ru ssians are expected to put 
stations onto the moon for longer 
periods this year, and in 1961 
they are expected to land a mobile 
s ta tion. 

As for a manned landing, how­
ever, Sovie t sc ientists refuse to go 
on record with an y predic tion . 

Luna's progress. Luna 9 was 
'aun ched Jan. 31 into a parking 

··b;t around the earth , but before 
t could complete one revolution it 

was kicked toward the moon by a 
fi nal rocket stage. After the fin al 
stage was je tti soned , the sta tion 
weighed 3,500 pounds. Nearly onc­
half of the weight- 1,600 pounds­
consisted of fuel for the braking 
rockets. The sta tion itself wciglw d 
only about 220 pounds, consider-

Lun3 9, as conceived by Soviet artist , sprouts four antennas skyward after 
land ing on the moon. Pet al ·like screens protect revolv ing t v camera. 

ably less than the control package, 
whose exact weight was not dis ­
closed by the Russians . 

The original course would have 
missed the moon by 6,000 miles, 
but was corrected Feb . 1. 

Between the time of the correc­
tion maneuver and the landing, the 
landing-control package aboard the 
spacecraft was fed information 
based on data ga ined from a com­
puter center on earth . \\'hen all the 
information was in the ship 's pro­
gram, it was read back to earth for 
checking. 

One delica te maneuver remained 
before landing: the ship had to be 
oriented " ·ith the moon's vertical 
ax is. This was diffi cult b ecause the 
ship was not movin g direc tly to­
ward the center of the moon, so 
that the vertical changed continu­
ously with res pec t to the ship , re­
quiring constant adju s tments in or­
ientation. This maneuver was made 
opti cally, us ing a gyrosco pe as a 
stab ii izcr. 

\1canwhile, shipboard radar was 
makin g cont inuous measurements 
of Luna's alt itude. The control cen-

ter on earth kept the ship on the 
lunar vertical for about an hour, 
then handed the task over to a 
shipboard computer seconds be­
fore the retrorockets were fired. The 
firi ng lasted 48 seconds ; near the 
end of this period, four large petals 
folded out from the spherical s ta­
tion . The petals, made of light 
metal framing and covered with 
fin e mesh, acted as stab il izers on 
the ground, also protect ing the tel­
evi sion camera and antennas from 
any dust that might be present on 
the moon's surface. 

On the moon. Four minutes and 
10 seconds after touchdown, Luna 
9 es tablished radio communica tion 
with earth . I ts signals were pi cked 
up by six giant parabolic mirrors, 
mounted on towers several hun­
dred fee t high and moved by servo­
mechanisms linked to a computer. 
The loca tion of these receivers has 
not been disclosed ; nor has the 
size, except that they make con­
ventional radio telescopes look 
"Lilliputian," according to a Soviet 
journalist who has seen them. The 
antennas were connected to a re-
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ceiving s tation 40 or 50 fee t under­
grou nd. This sensitive ground sys­
tem was necessary because the 
transmitter's effective radiated 
power was les s than one thou­
sandth that of one on earth. 

Luna's tv camera is said to b e 
l ightweight enough to be handled 
manually. It cannot be called a 
separate tv sta tion, however, be­
cause the camera's circuitry is so 
closely meshed with telemetric 
equipment. The camera's main task 
was to examine small objects in its 
immediate vicinity, rather than 
long-range vievvs. It photographed 
pebbles as small as 1 or 2 milli­
meters in diameter. 

Mstislav Keldysh , ch airman of 
the Soviet Academy of Sciences, 
says there was a bonus in the tv 
pictures b ecause the spacecraft 
moved several in ches between th e 
second and third picture. The shift 
may have been caused by a de­
formation of the moon 's surface or 
by un even hea ting of th e surface 
under the ship, causing buckling, 
he said. The movement may permit 
the Russians to bui ld a three-di­
mensional pichue of the moon. 

Experiments. The most valuable 
information received from the 
moon consists of the tv pichu es, 
but Luna 9 also made radiation 
measurements . The bigges t discov­
ery mentioned so far is the fact that 
the moon has background radioac­
tivity which seems to be second­
ary radiation caused by bombard­
ment by cosmic rays. 

The biggest research task now, 
according to Moscow scientis ts, is 
to conduct furth er study of radia­
tion around the moon . This should 
yield information about the moon's 
chemical composition, they say, 
and may also give some clues to 
its origin. 

Earthbound computer!t 

Stung by charges that industry is 
misu sing computers [El ectronics 
Jan . 24, p. 187], the Soviet Union is 
experimen ting with an organization 
patterned along American indus­
trial lin es and is considering tighter 
controls on th e acquisition of elec­
tronic brains. 

In the tiny republic of Lithuania, 
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the Soviet has combined several 
computer enterprises into a giant 
organization that will perform all 
functions, from designing the com­
puter to building it to installing and 
servicing it. The amalgamation, to 
be called Sigma, will also consult 
w ith prospective users in the de­
sign of computing equipment. 

In Leningrad, an influential sci­
entist has urged the government to 
forbid an enterprise from buying a 
computer until it can prove an 
economic advantage and show 
sample software. 

Consolidation. At present the So­
vie t computer industry is highly 
fragm ented, with almost no com­
munication between designer, 
producer and user. Computer op­
erators are trained by institutes in­
stead of by the manufacturers, and 
the machines are des igned by other 
institutes in stead of by the manu­
facturer, as in the United States. 

From its headquarters in Vilnius , 
Sigma will administer several 
p lants directly. I t will also operate 
three design offices and a section 
engaged in installation and servic­
ing of machines and in training of 
operators. The reorganization in 
Lithuania covers both process-con­
trol and business-data systems. 

Crackdown. Tighter controls are 
advocated by L. Oganesian, a 
member of the Leningrad branch 
of the Academy of Sciences. He 
condemns a syndrome that he calls 
"the fash ionable computer," in 
which a plan t orders a computer for 
pres tige reasons , then uses it im­
properly if at all. 

In his own city of Leningrad, a 
survey of more than 100 computer 
installations showed recently that 
only 6 were operating at full ca­
pacity. \ fore than 40 were working 
only one shift and several were not 
working at all , although some of 
these had been installed for as lon g 
as four years. 

Oganesian blames the rigidity 
of operating procedures which, he 
says, makes it difficult for factory 
managers to change bookkeeping 
procedures to take advantage of 
computers. As a result, he says , 
most computers act as mechanized 
clerks , posting figures into ledgers 
according to procedures that were 
initiated in the 19th century. 

Japan 
.. . 

Color tv on tape 

A tape recorder for color television 
has b een developed by the Sony 
Corp. for use in the home, but it -. 
will not be available until mid-

'!' -
1967. Akio Morita, executive vice 
president, says the color recorder ,. 
will cost less than $2,000 in the 
United States; black-and-white 
models , which were introduced las t 1.. 

summer, can be converted to color 
for under $1,000. .\.. -

The two machines are very sim­
ilar. To handle the additional in- !" 

formation required for color, the 
half-in ch tape is speeded up from 
7.5 to 12 inches per second . Be- ... 
cause the head's peripheral speed ..._ _ 
is much higher than the tape's 
speed, the color unit's helical ..­
tracks are nearly twice as wide as 
on the black-and-white recorder, 
permitting the addition of two re- .._ 
cording heads to improve the sig­
nal-to-noise ratio. The color adapter .. -
fits into the part of the cabinet that 
now hou ses the nin e-inch transis­
torized receiver. The black-and- > 
white monitor would be of little 
use in the color recorder because ,~ 

a color receiver is needed for both -... 
recording and playback. 

Color compatible. Compatibility "' 
of the two models is no accident, 

r-ays Masaru Ibuka, pres ident of 
Sony; it was one condition that had 
to be met before he ordered the 
black-and-white unit into produc- -. 
tion last year. 

Because the color recorder uses 
tape one-half mil thick instead of r 
one mil, a single reel will record 
for one hour despite the higher 
speed. In a prototype shown in -. 
Tokyo, resolution was about 250 
lines and signal-to-noise ratio was +- -
better than 40 decibels . 

To achieve the time-based sta- • 
bility necessary for an NTSC color 
recorder, Sony developed a record­
ing signal which, it says, is different t 
from any other major signal such • 
as those used in Secam in France 
or in the PAL system in ' Vest Ger- f' 

many. During playback, the special 
Sony signal is transcoded to NTSC, 
the color-tv sys tem used in Japan ,. 
and in the United States. 
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Sony says its recorder can be 
adapted ('lcctr ica lly to record any 
color signal, but in Europe this 
would also require mechanical 
modifications to both the color and 
the black-and-,,·hite recorders be­
cause of the different scanning 
rates in effect there. The revolving 
heads· :canning speed wou ld have 
to be changed from 30 to 25 revolu­
tions per second. 

Initially Sony docs not expect to 
offer a color camera for use with 
the recorder, so the machine will 
be limited to recording commer­
cial telecasts. H owever, the com­
pany san; it will offer a color tuner 
as an accessory fo r use when the 
be t results are des ired. 

Long lead time. Why did Sony 
announce the color recorder so far 
ahead of the delivery date? The 
company gives two reasons: 

• To reassure buyers of black­
and-white machines that those re­
corders can be conver ted to color. 
Sony has sold more th an 1,500 
recorders in the U.S., '.\1orita says, 
and does not want customers to 
worry about obsolescence. 

• To try to influence s tandards 
committees to adopt Sony's speci­
fications o the company can be­
come dominant in the video-tape 
recorder field. 

Belgium 

Weather eye 

Airports the world over employ the 
services of a variety of electronic 
instruments , but the bes t es timates 
of vi ibili ty continue to be made 
with a pair of human eyes trained 
upon marker lights along the run­
ways. On the long runways re­
quired fo r today's jet aircraft , an 
accurate reading in fog sometimes 
requires three men making simul­
taneous observations over the full 
length of a runway. 

Meteorologists may soon have 
the help of a television weathcr­
eye. Such a visibility-reading sys­
tem is being tes ted a t the Brussels 
Airport, and has attracted the at­
tention of aviation officials from 
France, Italy and Luxemburg. The 
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Remote reading of runway visibility is provided by instrument 
panel at right, which controls marker lights and th e tv 
camera trained on them . Operator steps out t he system until 
the farthest of three run way lights is invisible on the tv screen. 

system, developed by Ateliers dt:: 
Constructions Electriques de Char­
leroi (ACEC), is basically a closed­
circuit tv whose camera has a re­
mote-controlled zoom lens with the 
foca l length ranging from 50 to 500 
millimeters. 

At present, the system takes re­
mote readings of visibility on all 
runways a t an airport. Eventually it 
cou ld become part of a plane's 
instrument-landing-sys tem display, 
providing digi tal readout in the 
cockpit of the visibility on the run­
way. 

Light after light. In the Brussels 
installation, the camera is trained 
on a row of s tandard 200-watt 
marker lights, offset 75 meters 
from the edge of the runway. The 
ligh ts are 50 meters apart over the 
first 500 meters, then a t 100-mcter 
intervals out to 1,200 meters . 

If the entire row of lights-paral­
lel to the regular runway lights­
were lit continuously, it would con­
fuse pilots coming in to land. So 
the weather-eye sys tem powers 
only three adjacent visibi lity-read­
ing lights at a time. Control circuits . 
which switch the marker lights on 
and off, arc closed by contacts on 
the focusing-ring cam of the zoom 
lens. This link between lights and 
lens, together with a tilting mech­
anism, insures that the camera is 
focused on the three lam ps that 
are lit. 

To take a remote reading, the 
meteorologist works with a control 
panel and the tv receiver. He steps 
out the sys tem, one light at a time, 
as long as three lights are clearly 
visible on the screen. The lights go 
on in a sequence of three-first, 

second and third ; then second, 
third and fourth; then third, fourth 
and fifth ; and so on. When he 
reaches the visibility limit, the 
closest of the three lights will show 
brightl y, th e middle one will be 
barely perceptible and the farthes t 
\.viii not be visible. He can then 
read the visibility-the distance to 
the center light-- dircctly off the 
control panel, which tell s which 
three lamps are lighted. 

A change in visibility shows up 
on the screen as a light becoming 
visible or fadin g out. The operator 
turns a light on or off to get a new 
reading. 

For the sys tems that will follow 
the prototype, ACEC is planning 
some improvements. One would 
eliminate the receiver screen. Tiic 
sys tem would step automatically 
until the amplitude of the s ignal 
from the closes t of the lighted 
lamps equalled the sum of the other 
two. At this point, stepping ,,·otild 
s top and a visibility value would 
be displayed on a digital readout. 
The readout would also be relayed 
automaticall y to aircraft locked in 
on the airport's instrument-landing 
system. 

France 

Counterattack in IC's 

In an attempt to prevent American 
domination of their domestic mar­
ket, France's three major producers 
of integrated circuits are consider­
ing combining their research re­
sources. One approach being dis-
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cussec.l is outright merger. Another 
is an agreement whereby each 
French company would specialize 
in the development of a limited 
number of circuit types. 

Companies taking part in the in­
formal talks are La Radiotechnique, 
Sesco and Cosem. La Radiotech­
nique is controlled by Philips 
Gloeilampenfabrieken N.V. of the 
Netherlands ; Sesco is owned 51 % 
by the Compagnie Francaise Thom­
son-Houston and 49% by the Gen­
eral Electric Co. ; Cosem is con­
trolled by the Cornpagnie Generale 
de Telegraphie Sans Fil (CSF). 

American competition. The most 
active American company in France 
is Texas Instruments Incorporated , 
which operates a semiconductor 
plant in Nice. The Fairchild Cam­
era & Instrument Corp. has a foot­
hold through its one-third interes t 
in SGS Fairchild, Ltd. , a British 
company with facilities in France. 
Another U.S. concern , Motorola, 
Inc. , has requested permission to 
build a factory in France. 

The French are worried about 
competition from these giant 
American corporations, each of 
them two or three years ahead of 
the French in semiconductor tech­
nology. American companies al­
ready receive most of the European 
orders for military and space ap­
plications, including orders from 
the Paris government. 

The French strategy seems to be 
to hold on , as they did with tran­
sistors , until integrated-circuit tech­
nology becomes stable enough to 
justify big investments in produc­
tion facilities. But Jean Marie, 
semiconductor product manager at 
La Radiotechnique, says, "The 
situation is worse with integrated 
circuits than it was with transis­
tors." One reason is that the 
French are furth er behind in IC's 
than they were in transistor tech­
nology. Another difficulty is that 
the American companies now have 
European factories, which they 
lacked in the early days of transis­
tors. 

As might be expected, the three 
French concerns have begun IC 
production with logic devices. 
Marie says La Radiotechnique will 
produce at leas t 100,000 IC's this 
year; Antoine Laroche, marketing 

manager at Sesco, says his com­
pany will make "many tens of 
thousands." Xavier Ameil , assistant 
director of CSF's physical-chemi­
cal research department, says Co­
sem will be producing IC's at a 
100-a-day rate by June. 

West Germany 

Time to share 

'Vhile its competitors were advanc­
ing their computer lines, Tele­
funken AG stayed so quiet that 
there was speculation that \.Vest 
Germany's second-largest electron­
ics company might b e bowing out 
of the computer business. 

Last month the company put 
such rumors to rest. Telefunken 
disclosed details of a new digital 
machine, the TR 440, the £rst Ger­
man-designed computer with time­
sharing capability. With th e TR 
440, Telefunken hopes to increase 
its 1.7% share of the German com­
puter market, which puts it in sixth 
place behind the International Busi­
ness Machines Corp.-at 72%-the 
Univac division of the Sperry Rand 
Corp., Siemens & Halske AG, Zuse 
AG and Bull-General Electric, the 
joint venture of GE and the French 
Compagnie de Machines Bull. 

The TR 440, being developed at 
Telefunken's 2,000-man data-proc­
essing equipment plant in Con­
stance, near the Swiss border. is 
scheduled for delivery early next 
year. The cost of a medium-size 
in stallation - including peripheral 
equipment, remote data stations 
and external memory units-is 
about $1.75 million. 

Built with IC's. The TR 440, in­
tended for commercial and scien­
ti£c applications, has a central 
processor made with monolithic in­
tegrated circuits built at the com­
pany's semiconductor plant in 
H eilbronn. 

To appeal to all kinds of cus­
tomers, Telefunken will supply a 
repertoire of software, including 
program languages such as Algol, 
Fortran, Cobol 65, PL-1 and PERT. 
Besides rnultiprograming, the TR 
400's time-sharing capability is ex-
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pected to nnd increased applica­
tions in Gerrnany by next year. 
Time-sharing allows many users to 
carry on a dialogue with a com­
puter at once, even remotely over 
telephone lines. 

Eleven times faster. Telefunken 
says the TR 440 is 11 tirnes faster 
than its predecessor, the TR 4, the 
onlv other machine with which the 
TR, 440 is compatible. Of Tele­
funken 's TR-4 line of computers, 
13 are install ed in Germany, two in 
the :\etherlands and one in France, 
where it is being used for air-traffic 
control at the Eurocontrol center. 

Using a 52-bit word, the TR 440 
can add and subtract nxed-point 
numbers in 0.4 microsecond. 'Vith 
a floating decimal point, add or 
subtract time is 1.4 microseconds. 
Multiplication speed is 2.8 micro­
seconds for both types of decimal 
points. Division speed is 12 micro­
seconds. also with both types of 
decimal points. 

The ferrite-core memory of 65,-
536 words , expandable to 262,144 
words, has an average access time 
of 0.3 rnicrosecond. The machine's 
cycle time is also 0.9 microsecond. 

Around the world 

Japan. The Soviet Union is sl1ow­
ing increasing interest in Japanese 
electronics. The Russians have ar­
ra\1gecl to buy $32.4 million worth 
-0f electronic equipment there, in­
cluding rnachinery for the manu­
facture of electronic products . 

Italy. Italy seems to have writ­
ten off France's Sccam system of 
color television. The ~Iinistry of 
Post and Telecommunications is 
testing the NTSC system used in 
the United States and the PAL ap­
proach taken in 'Vest Germany. 

M alaysia. The government has 
been asked to tighten controls on 
banned radio and elec trical equip­
ment slipping into the country 
from Cornmunist China. The pro­
hibition s have been imposed to 
protect local industries against 
cheap imports , but Malaysia corn­
panies say Chinese goods are enter­
ing the country with Hong Kong 
labels. 

Electronics I February 21, 1966 

twa~hale memarv Eares 
are na tougher ta test 
than ane-hale Eares 
Taking advantage of the non-destructive readout feature of two· 
hole cores used to be a problem. They were too tough and too 
expensive to handle and test. The lack of an automatic high speed 
core handler that could precisely orient and probe the different 
size holes necessitated manual testing on a sampling basis to keep 
costs down. It also kept reliability down. To make matters worse, 
the two-hole core required a more complex test program than the 
conventiona l one-hole ferrite. This meant applying limited tests in 
a number of successive passes through the test system. Again, 
time consuming and expensive. The Ramsey MAH-102 Handler 
and the Computer Test Model C-301 Automatic Memory Core 
Tester, however, have changed all that. Now, every two-hole core 
can be comprehensively and economically tested for 100% reli · 
ability at rates up to 12,000 cores per hour. We will be happy to 
give you details on how the system works. 

I 
COMPUTER TEST CORPORATION 

CHERRY HILL, NEW JERSEY 
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Erie Technological Products Inc. 
Altman Ha l l Associates 

205 

Esterline Angus Instrument Company 80 
Ca ldwe ll , Larkin & Sidener Va n R iper Inc. 

• Fai lchild Controls 
Dunwood ie Associa t es Inc. 

Fa irch i ld Electro-Metrics Corporation 
Herbert Lindauer Associates 

Fairchild Instrumentation 
The Wexton Company Inc. 

• Fair~ hild Semiconductor Cor p . 
Faust / Day Inc. Advertising 

Ferroxcube Corporation of America 
De Ga rmo Inc. 

Fiberfil Inc. 
Tri -State Advertising Inc. 

Fluke Mfg. Co. John 
Bonfield Associates Inc. 

Formica Corporation 
Perry Brown Adv. Inc. 

Garlock Electronics Products Inc. 138, 
Richard son, Thomas & Bushman Inc. 

•General Electric Company 18, 19 , 
George R. Nelson Inc. 101, 102. 

• General Electric Company 
Lamp Metals & Components Dept. 
Di x & Eaton Inc. 

207 

182 

134 

57 

17 

198 

15 

217 

140 

56 
208 

206 
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• General Electric Company 
Miniature Lamp Dept 141 
B atten, Barton, Durstine & Osborn Inc. 

• General Electric Company 
Si licone Products Dept. 130 
Ross Roy Inc. Advertising 

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

0 Globe Industries Inc. 222 , OAS 3 
Od iorne Industrial Adv. Inc. 

Granger Associates 
West Associates 

Hamilton Standard Dv. of 
United Aircraft Corp. 

Heinemann Electric Company 
Thomas R. Sundheim Incorporated 

•Hewlett Packard Company l , 2, 20, 2 1, 
Lennen & N ewell Inc. 

Honeywell Meter Division 
Batten, Barton, Durstine & Osborn Inc . 

• Hughes Aircraft Comoany 
Foote, Cone & Belding 

Hurst Mfg. Corporation 
Hathaway Adv. Agency & General Ad v . 
Associates Inc. 

• Hysol Corooration 
B a rber & Drull ard Inc. 

International Business M achines 
Benton & Bowles Inc. 

8 

191 
64 

41 

209 

227 

177 

156 

221 

Indium Corporation o f America Inc. 220 
Darvoe. B reck & M ac Fa rland Inc . 

Indiana General Corporation 199 
The Gri swold Eshleman Company 

Industrial Electronic Engineers Inc. 186 
Gumpertz. Bentley & Dolen Inc. 

O lntert ,~ hnique OAS 2 
Perna 

IRC Incorporated 27, 28 
Gray & Rogers Inc. 

ITT Jennings 157 
L. H. Waldron Advertis ing 

• JFD Electronics Corp. 197 
Michel Cather Inc. 

James Electronics Inc. 181 
Bu rton Browne Inc. 

Janitrol Aero Division 
Midland Ross Corp. 170 
Od iorne Industria l Ad vertis ing Inc. 

Jerrold Electronics Corporation 14 
Irv ing Gould Advertising Inc. 

Johanson Mfg. Corporation 180 
Josephson. Cuffari & Company 

Johnson & Company, E. F. 122 
Firestone Adv . Inc. 

• For more information on complete product 
line see advertisement i n the la test Elec· 
Ironies Buyers' Guide 

O Advert iser in Overseas Ed it ion 

Executive, editorial, ci rcu lation a net advertising o ff ices: McGraw-Hill Building, 330 West 42nd Stree t, New York, N. Y . • 10036. Telephone (2 12) 97 l · 3333. Teletype TWX N . '(. 2_12 
640 -4646. Cable : McGrawh1tl. N .Y. Officers o f t he McGra w-Hill Publications: Joseph H. All en , President; Vice Pre sid ents: J. El ton Tuoh ig, Operations; John R. Calla ham, Editorial; 
Ervin E. DeGraff, Circulation; Donald C. McGraw, Jr., Adve rti sin g Sales; An gelo R. Venezian, Marketing. Office r s of t he Corpo ration : Donald C. M cGraw, Chai rman o f the Boa rd ; 
Shelton Fisher, President ; L. Kei t h Goodrich, Hu gh J . Kelly and Robe rt E. Slaughter. Executive Vice Presidents ; John J . Cooke, Vice President and Secr~ta ry; ~oh~ L. ~cGraw, 
Tr~asurer. Title R re gis te red U.S. Patent Office; © copy ri gh t 1966 by McGraw-Hill , Inc. All r ights reserved, including the right to reproduce the con tents of this publ1cat1on, in whole 
or 1n part. 
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Electronics advertisers 

Kassoy Inc. I. 
Kay Electric Company 

Josep h son, Cuffari & Company 

•La pp Insulator Company Inc. 
Wolff Assoc ia tes Inc. 

228 
161 

4 2 

• LEL Division, Varian Associates 13 1 
Snow & Depew Ad vert ising 

M achlett Laboratories 9 
Full er & Smith & Ross Inc. 

• M agne tic M e ta ls Company 242 
John B . Ferguson Jr. 

• Mallory & Co. P.R. 69 
A itkin Ky nett Co. Inc . 

•Ma llory Battery Compa ny 74 
N eedham , H a rper & Steer s Inc. 

Marc oni Instruments Ltd. 234 
Arm a nd Ric h a rd s Ad verti s ing Agency 

M arkem M achine Company 166 
Culve r Ad verti s ing Inc . 

M a ryl a nd Telecommunic a t ions Inc . 144 
Raymond E. Finn Ad vert isi ng 

M a tthews Research Inc . 192 
Compton Jones Assoc ia t es 

M cGra w -Hill Book Co. 61 , 2 19 
M erg enthaler Linotype Company 183 

M erlin Advert is ing 
• M et al Remova l Company 228 

Advertising Producers A ssociat ed 
• Microswitch Di v. of Honevwell 70 

Batten , Barton , Durstine & Osborn Inc. 
Motorola Inc. Military Electronics 

Div. 7, 149 , 187 
Cha rles Bowes Advertis ing Inc. 

Motorola Inc. Semiconduc tor Div. 77 
La ne & Bird Ad ve rti si ng Inc. 

0 M ·i";ud Ltd . OAS 7 
Rol es & Pa rker Ltd. 

N avigation Computer Corporation 167 
Indu stri a l Public Relations Inc. 

Nationa l Cash Reg ister Company 200, 201 
All en Dorsey H a tfi e ld Inc. 

N ew England Instrument Company 165 
Impact Advert is ing Inc. 

Nishimu ra Musen Denki Co. Ltd . 220 
N ic hiden Adverti s ing limited 

North Atlanti c Industries Inc. 150 
M urray H ey ert Advert ising 

:> No rt " n Assodates 226 
J. Ca ppo Ad v er t i sing Inc. 

" Ohr-Tronics Inc. 186 
H erbe rt M . Rosentha l 

Perini Land & Development Company 201 
H . Gu st avso n Advert ising Inc . 

Perkifl-Elmer Corporation 126 
Gaynor & Ducas Inc. 

• Philbrick Researc hes Inc. 179 
Cu lver Ad verti si ng Inc. 

Phi lco Corporation La ndsd ale 
D ivi sion 30 
B atten, Barton , Durst i n e & Os bo rn Inc. 

D Philips OAS 1 
D Plessey Electronics OAS 5, 8 
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Polaroid Corporation 
Doy le Dane & B ernbach Inc. 

Precis ion Scienti fic Company 
Tri -St at e Advert isi n g Compa ny Inc. 

RHG Electronics Laboratories Inc. 
S.M . Sac hs & Assoc iat es Inc . 

203 

20 4 

183 

Radiation Inc. 73 , 222 
Bas ford Incorpo rat ed 

Raytheon Compa ny 45, 46 
M a rt in Wol f son Ad vertising 

Reeves Instru m ent Company Div. of 
Dynamics Corp. of Ameri ca 125 
Dunca n Brooks Inc . Ad verti si ng 

Radio Corporation of America 4th Cover 
Al Pa ul L efton Company 

• O Ribet Desjardins OAS 6 
Inter-Pl a ns Inc. 

Schober Organ Corporation 
J .B . Rundle Inc. 

Semimetals Inc . 
Dunca n-Brooks Inc. 

21 2 

224 

•Siemens Am erica Incorporated 12, 13 
M a nn-Wesley Inc. 

Sierra Electroni cs Div. of Philco 127 
H a l Lawrence In co rpo rated 

Sigma lnstrucents Inc . 48 , 49, 50, 51 
Th e Marsc ha lk Co m pa ny Inc . 

• Silicon Transistor Corp. 171 
A .D . Ad am s Adverti s ing Inc . 

Siliconix Incorporated 71 
Ph i l M ac Tagga rt Adve rti s ing 

Sinclair Radio Corporation 223 
John E. H ay es Company Inc. 

• Sinqer Company Met ri cs Division 128 
H epler & Gibney Inc. 

Sorensen Div. of Raytheon Company 11 
James Ad vertising Inc. 

• Spectra Electronics 142 
M arketing Services 

Spectra Strip Corporation 
Reo Div. 176, 190 
Adverti s ing Researc h Inc. 

Speer Carbon Company 37 
H azard Advertising Company Inc. 

Spectrol Comporation 152 
Jo nes M ayer Ro b erts Inc . 

Sperry Semiconductor Div . of 
Sperry Rand Corp. 133 
Arm a nd Richards Adv. Ag ency 

Sprague Electri c Company 5 , 10 , 16 
The H a rry P. Bridge Company 

Stackpole Carbon Company 60 
M eek and Th om as Inc. 

Stromberg Carlson 182 
The Rumrill Hoyt Co. 

Standard Telephone & Cable 29 
Broc kie & Has lem Inc . 

Synthane Corporation 194 
A rndt, Preston, Cha pin , La m b & Keen Inc. 

TRW Systems 
Fu ller & Sm ith & Ross Inc. 

Taber Instr ument Corporation 
H a rold Warn er Ad vertis ing Inc . 

Ta lly Corporation 
Bonfie ld Assoc iat es Inc. 

Taylor Corporation 
Gray & Rogers Inc. Advert is ing 

•Tektronix Inc. 
H ugh Dwight Inc. 

• Telonic Industries Inc. 
Jansen Assoc iat es Inc. 

Texas Instruments Incorporated 
M eta l & Control s Div. 
Horton, Church & Goff Inc. 
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FREE FOLDER 
ECCOSHIELD ® 

RF Shielded Chambers 

Illu strated four-page brochure out· 
Jines diffe rent t ypes o f hi elded 
chambers avai lab le. Wi th the de­
scription of each is ph oto of r ecen t 
install ati on and table g1vm g in­
se rti on loss ve rsus freque ncy for 
magneti c/ el ectri c fi eld s and plane 
waves. Accessorie , such as Ecco· 
shield MAS, ma gneti c a rea seal 
doo r are described. 

Tbis liteft1l 11 re is yo urs, 
lV'rite or u.se Reader Service Card. 

EMERSON & CUMING, INC. 

@ 
~ 

CANTON, MASS. 

604 W . 182nd St. 
Gardena, Calif. 

9667 Allen Ave . 

Rosemont, Ill. 

Emerson Cuming Europe N. V. 
O eve l, Be lgium 

Circle 241 on reader service card 

------- ---------- -- -- ------

•• pc;"' o cdoc foe~-- -- --------------------1::::::, 

Send to: Electronics Reprint Dept. 
330 West 42nd Street 
New York, N. Y. 10036 

For listing of reprints available see 

the reader service ca rd . j:, 

To help expedite m ai ling of your 
re prints please send ca sh, chec k or 
m oney order with your order. 

For repr ints of the lat est spec ia l 
repo rt : 

U. S. Electronics Markets 1966 

Send me reprints of key no 
R-8 5 at 50¢ each. 

For reprints of previous spec ial 
reports fill in below: 

Send me 

no.(s) 

reprints of key 

at ¢ each. 

For prices see the reader service 
card . 

N ame 

Number & Street 

City, State 

Zip code 
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high permeability 
magnetic shielding 
tape and foil with 
adhesive backing! 

• protects your sensitive electronic and 
electrical components against electro­
magnetic interference 

• strips to expose an adhesive that grips 
components firmly 

• eliminates taping and spot welding 

• cuts with scissors to provide an easier 
way to form shields firmly in place 

• offers 2 to 3 times more shielding effi­
ciency than material currently available 

• offers ductility without significant deg­
radation of magnetic shielding properties 

• is available in 4 levels of permeability 
performance 

Write, wire or call your local elec­
tronic distributor. He has Adhesive 
Backed SH I ELDM U packaged to 
meet your needs on spools and in 
individual sampler albums. Or, 
contact: 

96 Station Plaza, Lynb rook, N . Y. 11563 
Phone: (51 6) 887-9000 

Product of 

MAGNETIC METALS COMPANY 
also manufacturers of: 

Transformer Laminations• Motor Lamina­
tions • Tape Wound Cores • Powdered 
Molybdenum Permalloy Cores • Electro· 
magnetic Shielding • Metallurgical Serv· 
ices • Custom Heat Treating • Photo 
Etched Precision Parts 
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Texas Instruments Incorporated 
Semiconductor Div . 
Don L. Baxter Inc. 

Transformer Electronic s Company 
Dacy Wolff & Associates 

Transitron Electronics Corp. 
Larcom Randall Adv . Inc. 

Trio Laborato · ies Inc. 
Zam & Kirshner Inc. 

Trygon Electroni cs Inc . 
Wexton Company 

Trymetrics Div. of Trygon 
Wexton Company 

Ulano Company, J. 
Byrde. h 1c hard & Pound Inc. 

Ultra Carbon Corporation 
Church and Guisewite Inc . 

• Uniform Tubes Inc. 
M ichener Company. The 

Unitrode Corporation 
Electronic Marketing Assistance 

Union Carbide Corporation 
J.M. Mathes Incorporation 

47 

212 

184 

158 

38 

164 

43 

232 

139 

35 

121 

Varian Associates 155 
Hoefer. Dieterich & Brown Inc. 

Vector Div. of United Aircraft 143 
Cunningham & Walsh Inc. 

Vida r Corporation 153 
Hal Lawrence Inc. 

• Vitro Corporation of America 178 
Buchen Ad vertising Inc. 

Wavetek 39 
Chapman McQuiston Suzuki & Wright 
Advertising 

West Penn Power 238 
Fu ller & Smith & Ross Inc. 

Classified advertising 

F.J. Eberle. Business Mgr. 

EMPLOYMENT OPPORTUNITIES 229·231 

EQUIPMENT 
(Used or Surplus New) 
For Sale 229 

ADVERTISERS INDEX 

Electric Trading Co. 229 

Fishman, Co., P. 229 

Gadgeteers Surplus Electronics Inc. 229 

General Electric Co. 

Heavy Mil itary Electronics Dept. 230 

General Surplus Elect. 229 

Monmouth Electric Co., Inc. 229 

New York State Dept. of Civil Service 229 

Pan American World Airways Inc. 231 

Radio Research Instrument Co. 221 

Semiconductor Sales of Calif. 221 

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

O Advertiser in Overseas Edition 

Advertising sales staff 
Gordon Jones (212] 971·2210 
Advert ising sales manager 

Atlanta , Ga. 30309: Gus H. Krims ier, 
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, 
(3 12] MO 4 -5800 

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

Dallas, Texas 75201: Richard P. Poole, The 
V~uqhn Building , 1712 Commerce Street, 
12 14] RI 7-9721 

Denver, Colo. 80202: Joseph C. Page, David 
M. Watson, Tower Bldg. , 1700 Broadway, 
[303] 25 5-5484 

Detroit, Michigan 48226: Paul T. Fegley 
856 Penobscot Building 
[313] 962-1793 

Houston, Texas 77002: Kenneth George, 
2270 Humble Bldg ., 
[7131 CA 4·8381 

Los Angeles, Calif. 90017: Ian C. Hill, 
John G. Zisch, 1125 W. 6th St .. 
(2 13] HU 2·5450 

Minneapolis, Minn. 55402: J. Bradley 
MacKimm 1104 Northstar Center 
(612) 332-7425 

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

Phlladelphia, Pa. 19103: William J . Boyle, 
Warren H . Gardner. 6 Penn Center Plaza, 
(215] LO 8·6161 

Pittsburgh, Pa. 15222: Paul T. Fegley. 
4 Gateway Center. (412) 391-1314 

Portland, Ore. 97204: James T. Hauptli, 
Pacific Building , Yamhill Street, 
(503) CA3·5118 

St. Louis, M o. 63105: Robert M . Denmead 
The Clayton Tower. 7751 Carondelet Ave. 
(314] PA5-7285 

San Francisco, Calif. 94111: 
James T . Hauptli, 255 Californ ia Streat, 
(415] DO 2-4600 

London WI: John W. Patten, Edwin S. 
Murphy Jr., 34 Dover Street, 
Hyde Park 1451 

M iian: 1, via 
Baracchini Phone: 86-90-617 
86·90-656 

Frankfurt/ Main: Gerd H inske, 85 
Westendstrasse Phone: 77 26 65 and 
77 30 59 

Geneva: Michael R. Zeynel, Joseph Wuensch, 
l, 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 

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 

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

Theodore R. Gelpel: (212] 971-2044 
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