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Italy 

Soviet excursion 

So far , the How of technological 
know-how between the Sovie t Un­
ion and the countries of \Vcs tcrn 
Europe has been essentially one 
way-into the USSH.. Now there 
arc signs that at leas t a tri ckle may 
b<' coming the other way. 

Last month in Turin , Italy, the 
Russians astounded Italian indus­
trialists at th e 16th Interna tional 
Technical Salon with a display of 
production equipment for th in-film 
int<:'grated circuits. Before the show 
ended, Tcchmash export, tlw Rus-
sian production-equipment export t \ 

"' ageney, had a rair of hot prospects 
-thl' auto-industry g iant Fiat and 
Ing. C. Olive tti & Co., Ital y's domi­
nant b11 s iness- rnachine procl11cer. 

.. 

:\C'ither firm will confirm or df'ny 
it plans to buy from the Russ ians, 
but Fiat engineers had a long ses­
sion with T echmashexport officials 
and the head of the Russian dele­
gation huddled with Olive tti CX('Cll ­

tivl's for a whole day during the 
show. And on th e Hus sian stand a t 
Turin a beaming Techmashexport 
official reported , "it wasn't only 
that they wanted to look, they 
""mtPd to buy." 

Laser welder. The Ru ss ians dis­
played three basic units for thin­
film production: a vacuum-depos it­
ing unit, a micro spark-erosion unit 
and a laser microwelder. Along 
with the basic equipment there 
was a line of tes t instruments to 
check out thickness of films and 
their quality. 

Particularly interes ting to the 
Italians was the laser microwelder. 
The Ru ss ians had it set up with a 
microscope to show the intricate 
welding patterns possible. Tn addi ­
tion to making connec tion s on thin-
film circuits , the ruby-laser welder 
is used to produ ce carburetor je ts 
111 the USSR, th e Russ ians say. It 
can pierce holes from 0.001 to 0.5 
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millimeter in metals up to 1 mm 
thick. 

Another insight into Rnssian 
thin -film capability came from a 
matchbox-size two-band receiver 
shown at Turin. The set receives 
both the standard amplitude-modu­
lation 525 to 1605 kilohertz band 
and a long-wave b and, 150 to 408 
khz. The circu itry is thin-film , with 
microwelded connections. The tiny 
s<'t uses an earpiece rather than a 
loudspeaker. 

Japan 

Brighter future 

Tn the quest for large and fast elec­
tronic displays, researchers around 
th <' world arc takin g a hard look at 
]ight-c1nitting diodes. 

At the International El<'ctron 
Devices .\!ec ting at \Vashington 
lat('r this month, for examplf', Bell 
Telephone Laboratories will report 
on a ga llium arsenide diode-matrix 
display it has developed. And at 
this week's Symposium on Informa­
tion Display at Boston, a research 
tea111 from the Nippon Electric Co., 
will dC'scribe a display built of dis­
crete galli11m phosphide diodes. 

The !\'EC team expects its CaP 
diode matrix will find applications 

Integrated circuit 
display developed by 
Nippon Electric Co. 
has 100 GaAs diodes in 
a 10-by-10 array. The 
diodes emit infrared light. 

before long in small displays and 
in high-speed writing on photo­
graphic film. Even more promising 
for the long run, it fee ls, is a gal­
lium arsenide matrix it has fabri­
cated with integrated circuit tech­
niques. Likt:> every one else, NEC 
has its sights set on large panel 
displays for television and radar. 

Seeing red. Masayoshi Ozawa. 
Takao Ando and Akira Kawaji head 
the NEC t1:·am . The GaP matrix it 
has developed emits a bright red 
light. The diodes, about 1 milli­
meter in diamPter, are laid out in 
five rows, t:>ach with four diodes. 
Center-to-center spacing is 2 mm. 
For the experimental displays, 
NEC cements the diodes to plastic 
shee ts with holes drilled in the 
matrix pattprn to let li ght through. 

In its discrete display, NEC 
switches on S<'lectcd diodes to ob­
ta in digits or letters by scanning 
them scqul'ntially, very much like 
a tv scan . The pulses that turn on 
the diod!:'s have a duration of about 
2 microseconds so the complete 
scan for the 20-diode matrix lasts 
40 microseconds. 

Although the diodes can handle 
continuous current up to 100 mil­
liamperes, the scanning circuits ap­
ply only 20-ma pulses. At that level, 
the diodes emit on the average 30 
foot-lamberts of red light. 

Forward. The diodes show a cur-
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rent-voltage curve very much like 
that of an ordinary diode although 
the absolute values are slightly dif­
feren t. The reverse characteristic 
resembles a high-quality zener di­
ode, with practically no current 
flow until a sharp avalanche at 8 
volts. The forward curve is not 
quite as steep as a run-of-the-mill 
diode: for 20 ma forward current 
the drop is about 4 volts. Although 
the diode emits light either with 
forward current or reverse ava­
lanche current, in its display NEC 
uses forward current. The scanning 
circuits switch the diodes from a 
reverse bias of 4 volts-a no-light 
condition-to a forward bias of 4 
volts. Thus, there's no need for a 
switching element in series with 
each diode and the scanning cir­
cuits are simpler. All the p-sides of 
the diodes are connected to a com­
mon terminal. There are individual 
leads for the n-sides so that the 
diodes can be selected. 

NEC fabricates the discrete GaP 
diodes by an alloying process. The 
acceptor added to the basic chip to 
form the p-side of the junction is 
zinc. The emitted light passes 
through the p-layer, which is about 
200 microns thick. 

By changing the donor impurity 
that forms the n-side, the color of 
the light can be changed. An oxy­
gen impurity gives a bright red 
light and the most luminous energy. 
Sulphur or tellurium gives a green 
or yellowish green, depending on 
the impurity concentration. 

The green light looks brightest to 
th e naked eye. With a sulphur im­
purity from green light, the display 
puts out enough light at a 20-ma 
scan level to expose film with an 
ASA 100 speed rating in 10 micro­
seconds. 

By the wafer. Of greater potential 
than the discrete GaP diodes are 
gallium arsenide diodes, which 
NEC has fabri cated on integrated­
circuit chips in 10 by 10 arrays. 
The display emits infrared light , 
invisible to the naked eye. but 
easily recorded on film . 

In the IC display, the light emit­
ting junction lies about 100 ang­
stroms beneath the rear surface of 
the GaAs wafer, 0.2 mm thick. 
The infrared emission passes out 
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through the front side with practi­
cally no attenuation. 

The individual diodes on the 
~afer measure about 300 microns 
on a side and are spaced 200 mi­
crons apart. The basic wafer is 
n-type GaAs. The acceptor dif­
fused into unmasked areas of the 
wafer to form the diodes is zinc. 

Sony's chipper 
As he made his rounds during a 
visit to London late last month, 
Sony Corp. president Masaru Ibuka 
carried in his pocket a surprise-a 
miniature radio built around a 
monolithic integrated circuit. 

It was the first showing to out­
siders of the IC radio which Sony 
plans to have on the United States 
market not later than next spring. 
In so doing, the Japanese company 
will follow by about six months the 
General Electric Co. and the Philco­
Ford Corp. Both plan to start sell­
ing IC radios this fall . 

Discrete trio. Sony packed nine 
npn transistors, four diodes and 14 
res istors on the silicon chip used in 
the radio. All the same, Sony didn't 
go all the way. Along with the IC, 
there are three discrete transistors 
-an npn sil icon tran sistor for the 
converter stage and a pair of com­
plementary symmetry germanium 
transistors for the push-pull output 
stage. Sony maintains that adding 
the circuit functions of this trio of 
transistors to the chip would have 
increased its cost without bringing 
any particular advantage-except 
perhaps the sales pitch of an all-IC 
radio. 

Although they won't be able to 
set up the all-IC clamor, Sony's 
hu cksters presumably will make 
much ado about the radio's small 
size-a stack of three would almost 
fit inside a king-size cigarette pack­
age. Sony says discrete components 
couldn ' t be squeezed into a receiver 
this small , especially one with a 
rechargeable battery as Sony's has. 
Output is 50 milliwatts undistorted, 
70 milliwatts maximum. The set 
plays six hours after rechargin g. 

On the chip. Sony's IC, devel­
oped specifically for the small re­
ceiver, uses a chip 1.5 millimeters 

by 2.25 mm. The chip mounts on 
a metal plate and is encapsulated 
in epoxy. The IC package measures 
6.5 mm by 8.5 mm by 4 mm; there 
are 16 external leads. 

Five of the nine transistors are 
used in the intermediate-frequency 
amplifier, four for the audio ampli­
fier. One diode serves as the sec­
ond detector, the other three as 
forward-biased voltage regulators . 

At first glance, the number of 
transistors seems high; conventional 
pocket radios generally have two 
stages of i-f amplification and two 
audio stages . However, in its IC 
circuitry, Sony had to cope with an 

Sony integrated circuit for pocket 
receiver comes in plastic package. 
Leads extend straight down from 
bottom of epoxy mou nt but were bent 
out for purposes of this photo. 

unusually low power supply volt­
age-the 2.44 volts from a pair of 
nickel-cadmium cells. Most likely, 
Sony had to add an extra stage 
both in the i-f and audio circuits 
to obtain the necessary gain and 
use emitter followers in both to 
keep voltage levels compatible 
throughout the circuits. Sony won't 
give details about its IC circuitry 
except to say that most of the 
stages are direct-coupled and that 
there are no differential amplifiers. 

The low supply voltage also was 
a major factor in the decision to 
use two discrete germanium tran­
sistors for the push-pull output 
stage. The lower emitter-to-base 
voltage compared to a silicon tran ­
sistor means a higher power output 
from the germanium pair. At the 
same time, Sony avoided having to 
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lay down a pnp transistor on the 
IC chip and freed itself from the 
diss ipation problem that output 
transistors on an IC chip bring. 

The converter transistor was kept 
off the chip largely b ecause it 
would have meant three more ex­
ternal connections for the IC 
package. 

West Germany 

Uncoiled 
Last March the Radio Corp. of 
America scored an important first 
in the television industry when it 
introduced a production-line re­
ceiver with an integrated circuit in 
it. RCA's landmark receiver, a 12-
inch black and white set, u ses a 
single monolithic chip that replaces 
some 30 discrete components in the 
intercarrier sound circuitry [Elec­
tronics , March 21, p. 137). 

For all its merits, RCA's JC cir­
cuit has a big drawback. An ex­
ternal phase-shift transformer and 
a tuned circuit are needed along 
with the IC, and the coils involved 
have to be adjus table to compen­
sate for variations in IC parameters. 

Fixed. Now a \Ves t German de­
signer has come up with a circuit 
that does away with coils in the 
intermediate-frequency and dis­
criminator stages of tv sound chan­
nels. The mixer stage, to be sure, 

15V 
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1;_-)0nf 
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56pf 

F Cz K 
150pf 
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5 .5 Mh z C1 
750pf 

needs a coil; but it doesn't have to 
be adjus table. The circuit thus can 
be fabricated completely on a thin­
film hybrid circuit and on a mono­
lithic chip would require only a 
single fixed external coil. 

The designer, Hansjeurgen Mo­
sel, developed the circuit a t the 
Stuttgart applications laboratory of 
Standard Elektrik Lorenz AG, a 
subsidiary of the International 
Telephone and Telegraph Corp. 
Although SEL has yet to incorpo­
rate the IC circuit in a produ ction­
line tv receiver, Mosel says a thick­
film circuit with the same basic 
principles was used in an fre­
quency-modulation rece.iver SEL 
introdu ced last spring. 

Mixer. In the circuit, the f-m sig­
nal of 5.5 megahertz (the standard 
intercarrier frequency in Europe) is 
converted to a sound i-f frequency 
of about 250 kilohertz in the mixer 
stage (Q,, Ci, C2 and L1). The 
Hartley oscillator in the stage has 
a nominal frequ ency of 5.75 Mhz, 
but it can deviate as much as 150 
khz from the nominal value without 
noticeable effect on the mixer' s per­
formance. For th at reason , a fixed 
coil can be used. 

Neith er the i-f amplifier nor the 
discriminator that follows the mixer 
stage has a coil. The 250-khz signal 
from the mixer is amplified and 
limited by three direct-coupled 
transistor stages (Q~ , Q~ and Q4 ) . 

The first of the three acts as an 
impedance transformer; the other 
two provide i-f am plifica tion. OvC'r-

C12 C7 
lp f Inf 

I' 
7 

C3 

R1 
12K 

Rs 
8.2K 

l I IOnf 

-=- 7 7 
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all gain is about 60 decibels over a 
range of 50 to 450 khz for an output 
of some 12 volts for input voltages 
b etween 2 and 7 millivolts. 

In the no-coil discriminator, posi­
tive voltage swings of the i-f output 
charge capacitor C8 . On negative 
swings, the capacitor discharges 
through the emitter of Q5 . The aver­
age collector current of the tran­
sis tor, which appears across R9 , 

then is the demodulated sound sig­
nal with a sawtooth i-f voltage 
superimposed on it. A low-pass 
filter (R10, Rn, C1o and C 11 ) sep­
ara tes the t\vo. The low-frequency 
ou tput signal , abou t 0.5 volt, is 
large enough to drive even vacuum 
tube amplifiers in succeeding 
sound-channel stages. 

France 

Computer czar 
Pres ident Charles de Gaulle made 
it clear this month that he's dog­
gedly determiiwd to build a strong 
French com puter industry. H e's 
huned the job over to 45-year-old 
Robert Call ey, who's b een direct­
ing F rance's larges t postwar indus­
trial dfo rt-the $1-billion enriched 
uranium p.lant now nearing comple­
tion a t Pierrclatte. 

Galley's appointment as "Dele­
gue a l'Informatique" makes him 
the head of a new government 

LOW­
FREQUENCY 
OU TPUT 

C9 C10 Cu 
100pf 100pf 100pf 

I I I 
Designed w ith an IC in mind. Standard E1ektri k Lo renz'5 i-f ~e :' ti r n for tv sound channels 
has just one coil-i n the mixer stage-and it doesn' t have to be adj ustable. 
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agency set up this summer under 
the so-called "Plan-Calcul" [Elec­
tronics, Aug. 8, p. 301] . Galley will 
report directly to the Prime Minis­
ter and he'll have considerable 
power. Along with development 
funds to spur joint efforts by com­
puter companies, he'll have a de­
cisive voice whenever the govern­
ment buys computers and he'll 
have under his wing a training 
program whose goal is to turn out 
7,500 computer engineers by 1970. 

Damn Yankees. In a sense, Gal­
ley's job boils down to doing for 
computers what he's done for en­
riched uranium- free France from 
dependence on the United States. 
More than anyth ing else, the deci­
sion to build the cos tly Pierrelatte 
plant was made because F rance 
wanted nuclear armaments with no 
United States controls on them. 
Now that the U.S. government has 
embargoed exports of the large 
computers De Gaulle needs for his 
military program, he's moved to 
give F rance Pierrelatte-like inde­
pendence in computers . 

Galley's immediate goal, though, 
won' t be to develop a computer like 
the Control Data Corp. 6600 that 
De Gaulle wanted but cou ldn ' t get. 
Work on a gian t computer prob­
ably won't start un til the early 
1970's. Instead, Plan-Calcul calls 
for development by late 1968 or 
early 1969 of a medium-range line 
of computers for scientific and in­
dus trial use. In business computers , 
F rance plans to put up with the 
domination of the International 
Business Machines Corp. and Bull­
General Electric. 

Central processors for the French 
medium computers will be devel­
oped by a still unnamed company 
formed by the two largest French­
controlled computer makers , Com­
pagnie Europeenne d' Automatisme 
Electronique and Societe d'Elcc­
tronique et d' Automatisme [Elec­
tronics , June 5, p. 198]. Another 
new joint company, Systems et 
Peripheriques Associes aux Calcu­
lateurs (Sperac), will develop the 
peripheral equipment. Sperac is 
jointly owned by Compagnie Fran-
9aise Thomson Houston-Hotchkiss 
Brandt and the Compagnie des 
Compteurs. 

Galley thus goes into the com-
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p uter czar job with the industry es­
sentially narrowed down to two 
companies backed by major elec­
tronics companies. And Galley has 
the industry solidly behind him. An 
executive at CSF-Compagnie Gen­
erale de Telegraphie sans Fil 
summed up the industry's reaction 
when the appointment was an­
nounced. ''"We're all enchanted by 
the nomination," he said. 

Sweden 

Wave of affluence 
Among swank Swedes, a peek in 
the kitchen is all that's needed to 
tell how assiduously one is keep. 
ing up with the Ericssons. The 
fashionable status symbol is an 
$800 microwave oven. 

For Swedish microwave oven 
producers, though, the vogue for 
home ovens is just a minor factor 
in a booming market. There are to­
day some 4,500 commercial ovens 
operating in th e country, making 
Sweden-with a population of 
about 8 million- the nation with 
the most microwave ovens per 
capita. And there's lusty growth in 
sight. Says Kjell -Ake Kack, market­
ing manager for Husqvarna Vapen­
fabriks AB, which has about 70% 
of the market, ''"We expect to more 
than double the number of com­
mercial ins tallations within several 
years." 

Husqvarna's basic oven uses a 
single air-cooled magnetron that 
puts out 1,250 watts of power at a 
frequency of 2,450 megahertz. But 
the company sees as its upcoming 
bes t-seller a two-magnetron oven 
that can heat deep-frozen foods to 
piping hot in just two minutes. 
With restaurant help hard to come 
by in affluent Sweden, there's a 
trend to mass preparation of frozen 
meals in central kitchens. Res tau­
rant chains already are doing this 
and the government actually is in­
vestigating whether it should set 
up a mammoth frozen-food factory 
to supply precooked foods to all 
public institutions. Wherever the 
meals are served, of course, there 
would be a microwave oven. 

Husqvarna has prepared for the 
development with a conveyor belt 
tunnel oven that can heat 1,000 por­
tions an hour. The unit will be on 
the market about the middle of next 
year. Meanwhile, the two-magne­
tron oven is going into " cook-it­
yourself" cafeterias. 

Cold hot dogs. Another H usq­
varn a development is an electronic 
hot-dog vending machine that may 
put out of business the white-jack­
eted vendors who ply Stockholm's 
streets during the winter. The 
vending mach ine holds 200 frozen 
frankfurters and can heat one to 
70°C by microwaves in 12 to 15 
seconds and then dispense a hot 
dog each time a coin is inserted. 

Although it has a booming do­
mes tic market and its doing well 
th roughout Europe, Husqvarna 
plans to take a crack at the United 
States market for commercial ovens. 
It currently is negotiating wi th an 
American company to handle sales 
and service. 

New Zealand 

Static on network 
Pressure is building up on the state­
owned New Zealand Broadcasting 
Corp. and its long-standing monop­
oly seems in jeopardy. 

Convinced that commercial tele­
vision isn't far off, a group of busi­
ness men in the country's capital, 
Wellington, has form ed a company 
called the New Zealand Television 
Corp. and is clamoring for inde­
pendent tv stations. G.A. Wooler, 
chairman of ZTVC, says three 
major United States broadcasting 
companies want a piece of the ac­
tion. NZTVC will initially inves t 
$7 million, $2.8 million of it from 
the U.S ., if it gets a government 
go-ahead. 

Jolly Roger. NZTVC, thou gh, is 
just one challenger of the state­
broadcasting monopoly. This month 
the network got a fir st taste of com­
petition when a "pirate" radio sta­
tion began broadcas ting from a 
ship in the Mauraki Gulf, off the 
north coast. Radio Mauraki, as it's 
known, faces some competition it-
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self. Two other pirate operations, 
Radio Southern Cross and Radio 
Ventura, plan broadcasts from 
sh_ips. 

So far the government has made 
no move against the pirates. Rather 
than the marines, the government 
looks to Pacific storms to silence 
the renegade transmitters. 

But more than NZTVC and the 
pirate stations , what threatens the 
broadcas ting monopoly is the posi­
tion of the ruling liberal-conserva­
tive National Party. At its congress 
this summer the party b acked es­
tablishment of an independent tv 
network and has b een agitating for 
action ever since. The feeling in 
·w ellington is that the government 
will b e forced to decide soon. 

Around the world 

Great Bri ta in. The Marconi Co . 
will introduce a low-cost version 
of its highly successful Myriad 1 
real-time compu ter at the Electron­
ica 66 show in Munich, Germany, 
this week. The new Ylyriad 2 u ses 
the same diode-transistor-logic in­
tegrated circuits as its bigger 
bro ther but is slightly slower as 
well as smaller. Price of the Myriad 
2 is $56,840, about $30,000 less than 
Myriad 1. 

Japan. Hitachi Ltd. has devel­
oped a hybrid computer that draws 
animated cartoons with an x-y plot­
ter. Hitachi claims its analog-digital 
approach works with a much 
small er memory than is needed for 
digital an imation. H owever, the 
hybrid system is inherently much 
slower than digital animation with 
writeout on a ca thode-ray tube, 
which has b een demon strated b y 
several American companies. 

United Arab Republ ic. Egypt 
plans to boost its televis ion set 
output to 150,000 units annu ally in 
the next two years. The industry 
currently produces 60,000. Most of 
the sets will be absorbed by the 
domestic market; but Salah Amer, 
chairman of the U.A.R.'s electronics 
industry board , says Egypt will ex­
port to other Arab countries and 
has assured markets in India, 
Czechoslovakia, Greece and Sudan, 

Electron ics I Oct ober 17, 1966 

push-button 
drafting? 

Why not! When you try to improve drafting room production , it sor ~ . 
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v; e call it The Diagrammer, and it's the first practical step to au•o­
mated drafting. We can 't beg in to tell you all about it here. But if 
you' re interested in a fast, s imple, sleeves-up approach for produc­
ing schematics and d iagrams photographically, The Diagrammer is 
for you. Just a note to us on your letterhead will bring you the fu ll 
story. You have noth ing to lose but the backlog in your draft ing room. 
Mergenthaler Linotype Company, 29 Ryerson Street, Brooklyn, N. Y . 
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Ebert Electronics Corporation 1 g2 
Fla mm Ad vertisin g 

Eimac Division of Varian 
Associates 163 
Hoefer D iete ri c h & Brown Inc. 

Electro Tee Corporation 46 
M cC lella n Assoc iates Inc. 

Emerson & Cuming Incorporated 210 
Edwin F. H all Co mpany 

Engineered Electronics 116 
Jansen Associates Inc. 

Erie, County of 173 
Comstock & Company 

• Fairchild Controls Company 
Dunwoodie Associates Inc.' 

• Fairchild Instrumentation 
Faust/ Day Inco rpo rated 

• Fairchild Semiconductor 

172 

158, 159 

Incorporated 12, 13, 21 7, 218 
Faust/ D ay Incorporated 

Fansteel Metallurgical Corporation 17 
Re ineke, Meyer & Finn Inc 

Garlock Company Incorporated 
Richard son Thomas Bushman Inc . 

General Atomic Division, of 
General Dynamics Corporation 
B arnes Champ Advertising 

General Dynamics Fort/Worth 
Division 
Glenn Ad vertisi ng Inc . 

• General Electri c Capacitor Division 
George R. Ne lson Incorporated 

• General Electric Silicone Products 
Division 
Ross Roy Incorporated 

156 

185 

165 

146 

119 

General Radio Company 6 
K .E. M orang Company 

Gries Reproducer Company 210 
Harold Marshall Advertising 
Company Inc . 

Gudebrod Brothers Silk Company 120 
Ramsdell -Buckley & Company 

Haveg Industries Incorporated 160, 161 
Garceau , Hargrave & M cCu llough Inc. 

Hayakawa Electronics Company Ltd. 181 
D ai -l chi In te rn ationa l Incorporated 

•Heath Company 173 
Adva nce Advertising Service Inc. 

Heinemann Electric Company 143 
Thomas R. Sumdheim Ad vertising 
Ag ency 

• Hewlett Packard Colorado Springs 
Division 3rd Cover 
Tallant / Yates Incorporated 

• Hewlett Packard Dymec Division 
Lennen & Newell Incorporated 

• Hewlett Packard Harrison Division 135 
Hea ly Ad vertising Ag ency 

• Hewlett Packard Rockaway Division 30 
George H omer Martin Assoc iates 

• Hewlett Packard Sanborn Division 
Culver Advertising Incorporated 

Honeywell Commercial Division 
Cam pbell -Mi t h u n Inco rporated 

2 

56, 57 

·······., : ' . 
I I • •. . 

···~··"' 

Honeywell Test Instruments 
Corporation 
Campbell-M ithun Incorporated 

Hopkins Engineering Company 
Philip J . M eany Company 

• Houston Omnigraphic Corporation 
Ray Cooley & Associates 

• Hughes Aircraft Company 
Foote. Cone & Be lding Inc. 

IRC Incorporated 
Gray & Rogers Inc. 

Iowa Development Commission 
L . W . Ramsey Ad vertisi ng Agency 

• J F D Electronics Corporation/ 
Components Division 
Michel-Cather Inco rporated 

Kahle Engineering Company 
George Homer M art in Associates 

• Kepco Incorporated 
Weiss Advertisi ng 

Krohn-Hite Corporation 188, 
Stern/Frank Advertising Incorporated 

• Lapp Insulator Company Inc. 
Wolff Associates Incorporated 

Lockheed Cal i fornia 
Mcca nn Eri ckson Com pany 

Lockheed Missiles & Space Company 
M cca nn Erickson Company 

Louisiana, State of Department of 
Commerce 
Bauerlei n Incorporated 

McGraw Hill Book Company 

Machlett Laboratories Inc. 
Fulle r & Smith & Ross Inc. 

Magnetics Incorporated 
L a ndo Advertising Ag ency Inc . 

• Mallory Controls Company, a division 

64 

197 

9 2 

201 

(jJ 

2Vi 

177 

193 

22 

189 

199 

208 

207 

228 

209 

11 

11 8 

1?7 of P.R. Mallory & Co. Inc. 
Aitkin-Kynett & Com p any lnco r po r<Jt:·I 

Martin Company 
Shattack Raether Ad ve rt isi ng 

Classified Advertising 
F.J . Eberle, Business Mg r. 

EMPLOYMENT OPPORTUNITIES 

NOTICES 
Legal 

EQUIPMENT 
(Used or Surplus N ew) 
For Sa le 

ADVERTISERS INDEX 
Atomic Personnel 
Fishman Co., Philip 
Harlan Labs 
Instruments & Machines Inc. 
International Business Machines 
Radio Research Instrument Co. 
Sanders Associates Inc. 
Servo Corp. of America 
Union Carbide Corp. 
U .S. Navy 
V-M-Corp. 

131 

211-215 

214 

214 

21 4 
214 
214 
214 
213 
214 
215 
212 
214 

211, 212 
214 

• For more Information on complete product 
line see advertisement in the latest Elec­
tronics Buyers' Guide 
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Electronics advertisers October 17, 1966 

Mepco Incorporated 183 
Ray Ellis Advertising Corporation 

Mergenthaler Linotype Company 225 
Merlin Advertis ing 

• Metal Removal Company 166 
Advertising Producers Assoc iated 

Microwave Electronics Corporation 187 
Bonfield Associates 

Mitre Corporation 148 
The Bresnick Company 

Monsanto Company 
Inorganic Division 28, 29 
Foote, Cone & Belding 

Motorola Communications & 
Electronics Incorporated 179 
K & A Incorporated 

Motorola Semiconductor Products 
Incorporated 45 
lane & Bird Advertising Incorporated 

Newark Electronics Corporation 179 
Stral Advertising Company 

Newport News Shipbuilding & 
Dry Dock 169 
Cargrill Wilson Acree Company 

North Atlantic Industries Incorporated 138 
Murray Heyert Associates 

Pamotor Incorporated 
Harry P. Bridge Company 

• Perfection Mica Company, 
Magnetic Shield Division 190 
Burton Browne Advertising 

Philco/Ford Company, 
Microelectronics Division 9 
Hoefer, Dieterich & Brown Inc. 

Pioneer Electric & Research Corporation 196 
K & A Incorporated 

Photocircuits Corporation 
Duncan-Brooks Incorporated 

150 

Polaroid Corporation 47 
Doyle, Dane, Bernbach Incorporated 

• Potter & Brumfield Division of 
American Machine & Foundry 24 
Grant, Schwenck & Baker Incorporated 

Princeton Applied Research Corporation 34 
Mort Barish Associates Inc. 

RCL Electronics Inc. 190 
Morvay Advertising Agency 

RHG Electronics laboratories Inc. 8 
S.M . Sachs & Associates Inc . 

Radiation Incorporated 151 
Basford Incorporated 

Radio Corporation of America 132, 4th Cover 
Al Paul Lefton Company 

• Rotron Mfg. Comapny Inc. 186 
Lescarboura Advertising Incorporated 

• Sage Electronics Corporation 200 
Mathison Advert ising Incorporated 

Sealectro Corporation 178 
Lescarboura Adverti isng Incorporated 

Semtech Corporation 210 
Burress Advertis ing 

Signetics Corporation 128 
Cunningham & Walsh Incorporated 

• Singer Company Metrics Division 
Hepler & Gibney Incorporated 

Solitron Devices Incorporated 
Haselmire Pearson Ad vertising 

Sperry Electronic Tube Division 
Neals & Hickok Incorporated 

Sprague Electric Company, The 
Harry P. Bridge Company 

Stackpole Carbon Company 
Electronic Components Division 
Meek and Thomas Inc. 
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145 

141 

48 

5, 10 

102 

Steroline Systems Corporation 
Clinton E. Frank Inc. 

185 

Struthers-Dunn Incorporated 194 
Harry P. Bridge Company 

•Superior Tube Company 195 
Gray & Rogers Incorporated 

TRW Instruments Company 204 
Fuller & Smith & Ross Incorporated 

TRW Semiconductor 39 
Fuller & Smith & Ross Incorporated 

• Technipower Incorporated 191 
S & S Creative Services 

•Tektronix Incorporated 41 
Hugh Dwight Advertising Incorporated 

Telrex Laboratories 208 
George Homer Martin Associates 

• Telonic Instruments Incorporated 
Jansen Associates 

Texas Instruments Incorporated 
Marsteller Incorporated 

136 

58, 59 

Texas Instruments Incorporated, 
Semiconductor Components Division 123 
Don L. Baxter Incorporated 

Triplett Electrical Instrument Company 33 
Burton Browne Advertising 

Trio Laboratories Incorporated 180 
Zam & Kirshner Incorporated 

Ulano Company, J. 173, 185 
Byrde, Richard & Pound Incorporated 

• United Transformer Company 
Phil ip Stogel Company 

2nd Cover 

Unitrode Corporation 
Silton, Callaway & Hoffman Inc. 

• Universal Instruments Corporation 
Ca roe Marketing Incorporated 

20,21 

62 

Varian Associates, Tube Division 43 
Hoefer, Dieterich & Brown Incorporated 

Vector Electronics Company 206 
Van Der Boom, Mccarron Inc. 

Vishay Instruments Incorporated 16 
Alpern Communications 

Wavetek Incorporated 152 
Chapman, McQuiston, Suzuki & Wright 
Advertising 

Westinghouse Semiconductor Division 149 
ITSM Division of Mccann Erickson 

Weston Instruments Archbald Division 124 
Arndt, Preston, Chapin, Lamb & Keen 
Incorporated 

Weston Instruments Incorporated 
Boonshaft & Fuchs Division 201 
Arndt , Preston, Chapin, Lamb & Keen 
Incorpo rated 

•Weston Instruments Incorporated 
Transicoil Division 171 
Arndt. Preston, Chapin, Lamb & Keen 
Incorporated 

White Company, S.S. 144 
W.L. Towne Company Incorporated 

Wisconsin Power & light Company 168 
Ralph T immons Company 

Wisconsin, State of Department of 
Resource & Development 147 
The Cramer-Krasselt Company 

• Zeltex Incorporated 
Sturges & Associates 

171 

• For more information on complete product 
line see advertisement in the latest Elec­
tronics Buyers' Guide 
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Portable - 6 "D'' Cells 

DC·AC 
millivoltmeter 

lmV-lkV 
1 Hz-100 kHz 

Dynamics™ new Model 501 DC-AC 
Millivoltmeter now provides two fully· 
portable laboratory-precision 
instruments in one package. It is the 
only portable instrument that permits 
1 Hz measurements while operating 
on six (6) ordinary D cells featuring 
guarded and isolated operation from 
lmV to lkV. 

In addition to its superior 
measurement capabilities, the Model 
501 is equipped with output terminals 
for driving external recorders. "Box­
within-a-box" construction. permits 
both floating and differential 
measurements. Added features 
include the big 7.2 inch mirror­
backed, taut-band meter with dB 
scale for ac measurements. 

Check full specifications and compare. 
Write for Product Bulletin PD5-761. 

DYNAMICS™ 
!INSTRUMENTATION COMPANY ! 

583 MONTEREY PASS ROAD 
MONTEREY PARK, CALIFORNIA 

(213) 283-7773 

Ci rcle 227 on reader service card 227 



228 

where industry is never short-circuited . .. 

Plug-in anywhere in Louisiana and you'll be able to 
take advantage of: 

Louisiana's revolutionary Right-To-Profit Laws, which 
protect industry, large and small, from unfair taxation 
and excessive government regulation. 

Louisiana 's money-saving plant financing programs. 
Build the exact production facility you require, without 
tying up your capital in brick and mortar. 

Louisiana's manpower training program. Louisiana offers 
industry a substantial pool of labor, both trained and 
trainable. Where training is necessary, we'll provide it 
at no cost to you. 

For full information on these and other ways to prof­
it in Louisiana, write to Witliam T. Hackett, Department 
of Commerce and Industry, Room 214, Capitol Annex, 
Baton Rouge, Louisiana 70804. 

The Right-Ta-Profit State 
Circle 228 on reader service card 

Advertising sales staff 

Frank E. LeBeau [212] 971-6464 
Advertising sales manager 

Atlanta, Ga. 30309: Michael H. Miller, 1375 
Peachtree St., N.E., 
[404] TR 5-0523 

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

Chicago, Ill. 60611: Robert M. Denmead, 
J. Bradley MacKimm, 645 North Michigan 
Avenue, 
(312] MO 4-5800 

Cleveland, Ohio 44113: William J. Boyle, 55 
Public Square, (21 6] SU 1-7000 

Dallas, Texas 75201: Richard P. Poole, 1800 
Republic National Bank Tower, 
[214] RI 7-9721 

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

Detroit, Michigan 48226: J. Bradley 
MacKimm, 856 Penobscot Building 
(313] 962-1793 

Houston, Texas 77002: Kenneth George, 
2270 Humble Bldg .• 
(713] CA 4-8381 

Los Angeles, Callf. 90017: Ian c. Hiii, 
John G. Zisch, 1125 W. 6th St., 
[213] HU 2-5450 

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

New York, N. Y. 10036: 
Donald R. Furth [212] 971-3615 
James R. Pierce [212] 971 -3615 
George F. Werner (212] 971-3615 
500 Fifth Avenue 

Philadelphia, Pa. 19103: William J. Boyle, 
Warren H . Gardner, Jeffrey M. Preston, 
6 Penn Center Plaza. 
[215] LO 8-6161 

Pittsburgh, Pa. 15222: Warren H. Gardner, 
4 Gateway Center, [ 4121 391-1314 

Portland, Ore. 97204: James T. Hauptll , 
218 Mohawk Building, 222 S.W. Morrison 
Street, Phone [503] 223-5118 

St. Louis, Mo. 63105: Robert M. Denmeed 
The Clayton Tower, 7751 Carondelet Ave. 
[314] PA 5·7285 

San Francisco, Calif. 94111: 
James T. Hauptll, 255 California Street. 
(415] DO 2-4600 

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

Miian: 1, via 
Baracchini Phone: 86-90-617 
86-90-656 

Frankfurt/Main: Gerd Hinske, Dieter 
Rothenbach, Elsa-Brandstroem Str. 2 
Phone: 72 01 81 

Geneva: Michael R. Zeynel, 
1, rue du Temple 
Phone: 31 95 60 

Paris VIII: Denis Jacob, Kenneth Davey, 
17 Avenue Matignon Phone: 359 6637 

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

Osaka: Ryosi Kobayashi, 163, Umegee-c:ho, 
Ki lta-ku [362] 8771 

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

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

Milton Drake [212] 971-3485 
Research and circulation manager 

Wallis Clarke [212] 971-2187 
Assistant to sales manager 

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

Stephen R: Weiss [212] 971 -2044 
Production manager 
Thomas M. Egan [212] 971-3140 
Production manager Electronics Buyers' Guide 
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