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Soviet Union 

Cold calculation 
In a basement in wes tern Siberia 
sits the Soviet Union's fastes t com­
puter, only partially assembled and 
surrounded by card punchers, mag­
netic tape, 16 drums, and the larg­
es t collection of peripherals con­
nected with any civilian machine 
in the country. 

This is a BESM-6, the country 's 
fir st time-shared machine, only 
three of which are known to exist. 
It is awaiting magnetic disks; none 
are made in the Soviet Union, and 
the United Sta tes Government 
won' t allow American compan ies 
to sell them to the Ru ssians. 

The Ru ssians plan to begin mak­
ing their own within a year. Mean­
while they are dickering with Brit­
ish and Japanese companies for 
earlier delivery [Electronics, June 
26, p. 203] . 

Fast start. Despite handicaps 
Jike the lack of disk memories and, 
until recently, of fas t transistorized 
machines, the four-year-old Siber­
ian center where the BESM-6 is 
waiting to go into action has a 
fairl y impressive list of achieve­
ments. 

The center serves 20 institutes in 
Akademgorodok, a new university 
town in the suburbs of Novosi­
bi rsk, the larges t Soviet city east 
of the Urals. For the institutes, 
the center has developed programs 
th at range from short-range 
wea ther prediction to long-range 
optimal planning for industries and 
plants. The center also has worked 
out a computer language it calls 
Alpha, similar to the internationally 
used Algol but with additional 
procedures to handle vec tors and 
complex numbers. 

Capitalistic. Surprisingly, Curi 
I. Marchuk, the 40-year-old math­
ematician who runs the center, is 
a part-time salesman of computer 
programs. "When we sell pro-
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grams," he says, " we use the 
money to buy new computers." 
Marchuk currently is phas ing out 
three antiquated M-20 vacuum­
tube mach ines, which are b eing 
replaced by much fa ster transis tor­
ized M-220's. 

Marchuk matches his sales strat­
egy to the workings of Soviet cen­
tralized research administra tion. 
For example, the Siberian cen ter's 
weather-fo recasting program beisan 
under a $110,000 grant from the 
State Committee on Science and 
Technology, a 600-member body 
in Moscow which ac ts as czar of 
Soviet science and d isburses fun ds 
according to its own two-year plan. 
However, when :\1archuk was sure 
he had developed useful programs, 
he "sold" them to var ious meteor­
ological centers. Such sales are 
never made until an in stitute's di­
rector is sure he can deliver a fin ­
ished product. American-style "de­
velopment" contrac ts are rare in 
Ru ss ia. 

Spurred. To encourage applica­
tion contracts with industry, the 
government apparently gives each 
researcl1 institute 5% less th an it 
thinks the institute needs. The bal­
ance of the budge t, plus any addi-

Strong on software. Guri I. Marchuk 
sells programs to other Russian 
research institutes to fatten the budget 
of his Siberian computer center. 

tional funds for ex tras, comes from 
applica tion contracts. The goal, 
seemin gly, is to reduce the incred­
ibly long lead time- an average 
of 10 years according to authori­
tative Soviet s tudies-from con­
ception of an idea until it results 
in mass production of a product 
or sys tem. 

The " profit" can be spent only 
accordin g to rigid rules, and any 
expenditure is subjec t to approval 
by a higher offi cial-in Marchuk's 
case by Mikh ail A. Lavrentyev, 
chairman of the Siberian Branch 
of the Soviet Academy of Sciences. 
The money can go for equipment, 
housing or cultu ral fac ilities for 
workers, or bonuses. 

Japan 

Colorful one 
F or Japanese televis ion broadcast­
ers, the term " monocolor" is fast 
becoming a byword. 

Early th is year, the government­
run Japan Broadcas ting Co. and 
the Nippon Columbia Co. reported 
that they had jointly developed a 
one-tube color tv camera that reg­
isters chrom inance information as 
black-and-white stripes [Elec tron­
ics, Jan. 23, p. 235]. Now a com­
mercial broadcas ter, the Fuji Tele­
casting Co., has come up wi th a 
one- tube color camera b ased ·on a 
scheme so simple it can be retro­
fitted to conventional black-and­
white cameras. 

Striped. Like Nippon Columbia, 
Fuji pu ts a striped filter in the 
camera's optical sys tem in order 
to get both luminance and ch ro­
minance info rmation from a single 
pickup tube. But ra ther than sort­
ing out the chrominance informa­
tion by frequency separation-Co­
lumbia' s technique-Fuji does it 
by phase and polarity selection. 

The technique, Fuji engineers 
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note, involves only such commonly 
used color-tv circuitry as short de­
lay lines, inverters, clamps, recti­
fiers , and matrixes. Besides doing 
away with special low-noise cir­
cuits , the phase and polarity 
scheme avoids a big drawback of 
frequency separation-the drop in 
the amplitude of high-frequency 
chrominance components when the 
camera isn't precisely focused. 

Manipulated. Several striped fil­
ter patterns are possible with the 
Fuji system; the simples t of them 
is made up of some 80 repeating 
four-stripe groups, about the op­
timum for a vidicon pickup tube. 
A typical arrangement for a group 
would be a red stripe, a green one, 
then a transparent stripe, and fi­
nally a second green stripe. 

·when the pickup tube b ehind 
the striped filter is scanned, the 
video output signal waveform con­
tains components for all three pri­
mary colors. To extract a hlue 
signal from the red-green-trans­
parent-green stripe arrangement, 
the composite waveform is delayed 
two stripe widths , inverted , added 
to the undelayed composite wave­
form , and then rectified. This proc­
essing in effect eliminates the red 
component from the segment of 
the waveform that corresponds to 
the transparent stripe, which passes 
all three colors. 

The blu e-green component sig­
nal is inverted and then added to 
the original composite signal de­
layed by one stripe width . In the 
waveform that results , only the 
blue component has negative polar­
ity. By clamping the waveform at 
zero , clipping the positive half and 
then inverting, the blu e signal is 
obtained. 

The same sort of waveform proc­
essing is used to sort out the other 
two primary-color signals . The 
composite waveform itself is u sed 
as the luminance signal. 

Small talk 

At first glance, the Matsushita Com­
munication Industrial Co. wouldn' t 
seem to stand a chance in the up­
coming market for electronic tele­
phone exchanges in Japan. Since 
it's not a member of the four-
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We ll t imed. Matsushita engineers check waveforms in time-division 
electronic exchange designed for small telephone systems. 

company "club" that traditionally 
supplies the state-owned telephone 
network, ~Iatsu shita can ' t count on 
contracts from the country's major 
buyer of telephone gear. 

But the firm has spotted a mar­
ket wh ere it hopes to make head­
way with a very small electronic 
exchange it has developed. While 
the club concentrates on the 8.5-
million-su bscriber national system, 
Matsushita is aiming at the hun­
dreds of independent rural systems 
that dot Japan and serve 3.2 million 
subscribers. 

Th e prototype version ot Matsu­
shita's exchange handles 20 lines 
and the company expects its basic 
production exchange will be a 100-
line unit. Although units could be 
hooked up in tandem to handle 
systems with up to several thou­
sand subscribers , Matsushita sees 
as its best potential customers the 
very small systems. 

Switch. For its independent-sys­
tem exchange, Matsushita took an 
independent des ign approach. The 
engineers who developed th e proto­
type were digital control specialists , 
not telephone engineers , and they 
came up with an exchange that 
differs significantly from other elec­
tronic switching sys tems, whose 
designs refl ect big-system con­
straints. 

Matsushita employs time-divi­
sion, a technique that routes calls 
to subscribers' lines by locating 
signals in time slots on a common 
path and thereby eliminates the 
need for a separate physical path 
for each line through the exchange. 

Time division is not new, but 
~fatsu shita handles it differently. 
The maximum frequ ency that must 
be handled in an electronic ex­
change depends on the number of 
time slots and the rate at which 
subscribers' lines are sampled. De­
sign ers of large exchanges so far 
have tended to restrict the number 
of slots to keep fr equency do"vn. 
This complicates the controls 
needed for slot assignments . sin ce 
slots must be assigned as they be­
come vacant. 

Fast sample. \1atsushita, on the 
other hand, assi gns a fixed time 
slot to each line. Even with the 
15-kilohertz sampling rate used in 
the system to convert analog voice 
signals into pulse-amplitude-modu­
lated (pam ) signal s, the maximum 
frequency for a 100-line exchange 
is only 1.5 megahertz, easily han­
dled by modern switching circuits. 
The 15-khz sampling frequ ency, 
high for telephone voice service, 
means more costly pulse circuits 
but this is more than offset by the 
savings in the demodulation cir­
cuits that convert the pam signals 
back into analog voice signal s. 
Simple low-pass filters handle the 
demodulation job. 

Stored. In the Japanese prototype 
20-line exchange, th e speech path 
between two callers is established 
in a bit register by storing 'Ts" in 
the bit positions that correspond 
to the time slots allocated to the 
two lines. Each of the lines then 
is switched onto a common speech 
path through the exchange wh en 
its time slot comes up. (Achially 
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there are two paths since the ex­
change is designed to handle two 
calls simultaneously.) The pulse 
from the incoming highway to the 
exchange is stored in a capacitor 
memory during the first time slot 
and then transferred to the out­
going highway during the second 
time slot. 

In order to obtain two-way call­
ing over a single path with a single 
capacitor memory, the time slots 
are split into read and write inter­
vals. The intervals are timed so 
that a stored pulse destined for a 
caller is read out of the memory 
before the incoming pulse from his 
line is written in. 

Reel time 
Life will b ecome easier in the fall 
of 1968 for people who play tape 
recordings for hours on end. That's 
when the Sony Corp. will offer an 
automatic tape deck that can play 
a s tack of five reels of four-track 
tapes much as a record changer 
plays records . 

Sony had a prototype version of 
the deck, which will sell for about 
$500, on hand at last month's Elec­
tronic Indu stries Association con­
sumer produ cts show. " 'hen the 
unit goes into action, it drops the 
first reel into playin g position, 
threads the tape, and then runs it 
through a full forward-and-back 
cycle. After th e tape has b een 
played, an ejector lifts the reel off 
the playing spindle and slides it 
into a tray. The nex t reel then 
drops into pl ace and the automatic 
sequencc repeats. 

The change mechanism handles 
reel sizes from 3 to 7 inches. 

Reeling on. Sony tape deck plays stack 
of five tape reels automatically. 
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France 

The miracle worker 
At a special school near Paris, chil­
dren once considered hopeless deaf 
mutes are hearing sounds they can 
understand and, in some cases, are 
even beginning to talk. 

The miracle has been worked by 
a hearing aid that generates arti­
ficial speech in the limited sound 
spectrum-up to 300 hertz-that 
some 90% of deaf mutes can hear 
if the decibel level is high enough. 
Simply Rltering out and amplifying 
the low-frequency components of 
normal speech wou ldn't work; the 
sounds wouldn ' t make sense. 

Coded. The artificia l-speech gen­
erator is the brainchild of Leonid 
Pimonow, an engineer at the Centre 
National d'Etudes des Telecom­
mun ica tions, the research es tablish­
ment of the French Post Office. 

Essentially, the instrument pro­
duces sounds comprehensible to 
deaf mutes by varying low fre­
quencies perceptible to th em with 
pulse-coded natural speech. After 
they start to hear, many mutes can 
learn to talk; when they try to 
repeat what they hear, their vocal 
apparatus supplies enough high­
frequency components to make 
their speech sound almost normal 
to a normal ear. 

The human voice spectrum 
picked up by a microphone is fir st 
split into seven frequ ency bands, 
each corresponding to a natural 
sound component. Th e sounds 
then are digitized by a pulse-cod­
ing network and applied to poten­
tiometer gates , which control seven 
artificial sound generators. Fre­
quency of the artificial sounds is 
set to match the sensitivity of in­
dividual patient's ears . 

Adequate. Unlike the human 
voice, which can carry about 40,-
000 bits of information per second, 
the voice generator can handle only 
500 bits per second. This , Pimonow 
says, is enough to transmit the es­
sential sounds-but not the accents, 
intonations, and other individual 
characteristics of human voices. 
And with its limited information­
carrying capacity, the voice gen­
erator responds erratically some-
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times to badly articulated sounds. 
Shrinking. Pimonow has had his 

troubles trying to whittle down the 
hardware to manageable size. The 
first equipment, built five years 
ago, was closet-size. Subsequently. 
he cut it down to about the bulk 
of a television receiver. Last year, 
he reduced it further-to a portable 
unit 8 by 4 by 2 inches . Next step, 
which should come in about a year, 
is a still smaller version built 
around integrated circuits. But 
each reduction in size has come 
at some sacrifi ce in performance; 
the filters and potentiometer gates 
in the smaller units don't work as 
well as those of the bigger ones. 

West Germany 

Keep it clean 
One of the many concerns of 
water-supply authorities in the 
highly industrial Ruhr Valley is 
accidental oil spillage. Undetected 
slicks, even small ones, cause at.I 
sorts of trouble at water treatment 
plants . 

To spot slicks before they can 
do damage, Allgemeine Elektri c­
itaets Gesellschaft has come up 
with a system that detects oil films 
as thin as 0.1 micron in conduits 
leading to water-purification plants. 
Along with recording the amounts 
of oil contaminating the water, the 
equipment sounds a warning when 
there's more oil than a purification 
plant can handle and can be set up 
to automatically start up apparatus 
that skims oil slicks off the surface. 

Water wheel. AEc based its sys­
tem on an idea first hit upon by 
engineers at the Ruhrverband, the 
communal authority responsible for 
keeping water clPan in the Ruhr 
industrial area. Bas ically, the sys­
tem detects changes in electri cal 
conductivity b etween pairs of elec­
trodes when oil coats them. A thick 
oi l film bridging the elec trodes has 
about one-fifti e th the condu ctivity 
of un contaminated water. 

The sys tem's float-mounted de­
tection unit uses four pairs of stain­
less steel electrodes, spaced equally 
around the circumference of a 
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Immersed. Oil contamination in conduit of water-treatment plants is de­
tected by drop in conductivity across electrode pairs mounted on wheel 
that spins witll its rim dipped. 

plastic disk 8 inches in diameter. 
The disk spins at 250 revolutions 
per minute with its rim immersed 
in about 2 inches of water. 

The electrodes are connected 
into current-sensing circuits in a 
nearby monitoring unit. These cir­
cuits measure the drop in conduc­
tivity when oil, rather than pure 
water, bridges the small gap be­
tween the electrodes of each pair. 
A roller that rides on the rim of 
the electrode wheel wipes off the 
oil after the measurement has been 
taken. 

Great Britain 

Sensitive soles 
Doctors treating arthritic hip joints 
usually can get only a general idea 
-by noting changes in a patient's 
limp over the months-of how their 
treatments are working. 

Ideally, a patient's progress 
could be checked by load cells on 
the hip joint to record how he lets 
the load build up on his bad hip. 
This direct technique, of course, 
isn't practical; but British research­
ers have come up with an indirect 
method that does the job. 

Indirect. Instead of measuring 
the loads on the hip joints them-
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selves, the British technique mea­
sures the loads a patient puts on 
each foot-through the use of a 
pair of instrumeuted sandals. 

The idea of the monitoring san­
dals came from Dr. J.T. Scales, 
head of the biomechanics depart­
ment at the Royal National Ortho­
pedic Hospital. A prototype pair, 
which telemeters foot-load data as 
its wearer walks, has been devel­
oped by the Royal Aircraft Es­
tablishment and will soon be tried 
out on patients. 

Sandwich. Load-sensing element 
in the sandals is a capacitor, made 
up of three thin , beryllium-copper 
labyrinths sandwiched between 
layers of foam rubber in the sandal 
sole. The upper and lower laby­
rinthine elements are connected to­
gether and thus form a single 
capacitance plate. 

The sole capacitances form part 
of the tank circuit for a tran sis­
torized oscillator built into the 
sandal's heel. As the patient walks, 
he frequency-modulates the oscil­
lator's output, which feeds a trans­
mitting loop in the heel. A single 
receiving loop in the room where 
the tes ts are made picks up the 
oscillator output. 

Left and right. To distinguish be­
tween feet, the "right" oscillator 
operates over a frequency range 
from 100 to 110 kilohertz and the 
" left" oscillator, from 140 to 150 

khz. The composite signal picked 
up by the receiving loop is ampli­
fied and filtered to separate the sig­
nals from each sandal. A pair of 
side-by-side traces on a chart re­
corder shows how much a patient 
favors his bad hip. 

Corporate giant 
It's long been in the cards that 
Elliott-Automation Ltd., well-fixed 
for technical talent but hard­
pressed to finance the research that 
kept the company going, would one 
day merge with a well-heeled in­
dustrial group. 

Late last month the inevitable 
happened. The English Electric 
group, whose sales are four times 
as big as Elliott's , took Elliott into 
its fold. Along with Elliott's undis­
puted expertise in automation and 
avionics-the company has even 
managed to break into the U.S. 
military hardware market-English 
Electric acquired in the merger an 
eight-year, low-interest loan of $42 
million from the Industrial Reor­
ganization Corp., set up by the 
government to foster mergers. 

Billion. Sales of the merged 
groups currently are running about 
$1 billion annually, some $400 mil­
lion in electronics. Among Euro­
pean electrical-electronics firms , 
the merged English combine is out­
ranked only by Holland's . V. 
Ph i l i p s ' Gloeilampenfabrieken 
W es t Germany's Siemens AC and 
AEc-Telefunken. 

English Electric should have lit­
tle trouble meshing Elliott's prod­
uct line into its own , which in­
cludes heavy electrical equipment, 
locomotives, and diesel engines as 
well as computers , control equip­
ment, and electronics. Some over­
lapping turns up between Elliott 
and the Marconi Co., another Eng­
lish Electric firm . Both , for exam­
ple, manufacture process control 
computers, integrated circuits , and 
radar. Although the realignment of 
product lines still has to be worked 
out, one long-term result of the 
merger may be a unified effort in 
IC production . 

Out front. For the short term, 
English Electric and Elliott now 
seem a firm favorite to win govern-

Electronics \ July 10, 1967 



ment backing for a giant third-gen­
eration computer [Electronics, May 
15, p. 228]. Before they merged, 
both firm s had proposed projects to 
the government. Together, they 
stand a much better chance than 
their competitor, International 
Computers and Tabulator Ltd. In 
fact, the merged group adds up to 
serious competition for JCT, so far 
the top British computer maker. 

Around the world 

Italy. Although the Parliament 
has barred network color television 
broadcasts until 1970, the govern­
ment-run radio-tv network has 
started to run tes ts on color equip­
ment. The first experimental trans­
missions were made in late June at 
Rome during the 14th International 
Scientific Congress on Electronics. 

South Korea. The Control Data 
Corp. will start assembling core 
memory planes at a new plant in 
Seoul early this fall . Along with 
the manufacturing operation , Con­
trol Data Korea will handle sales 
and servicing of cue computers. 

Nigeria. Armed revolt and seces­
sion in the Eastern Region of Ni­
geria apparently will not affect the 
government's plans to build a na­
tionwide telecommunications net­
work. The prime contractor, Great 
Britain's General Electric Co., got a 
firm go-ahead in mid-June for its 
$23 million share of the second 
stage of the project, which calls 
for 2,500 miles of microwave links. 

Thailand. The W est German 
firm , Standard Elektrik Lorenz AG, 

an affiliate of the International Tele­
phone and Telegraph Corp., has 
won a $6.6 million contract to build 
a microwave network that will give 
Thail and nationwide trunk tele­
phone service by 1969. The system 
will h ave a capacity of 1,860 tele­
phone channels and one television 
ch annel. 

West Germany. AE~-Tel efunken 
has come up with a technique that 
records PAL color-television sig­
nals on home black-and-white 
video tape recorders. The company 
has demon strated the principle ex­
perimentally but says it will take 
some time to get a coder-decoder 
into production. 
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FULL 1 CU. FT. 
CHIMBER­
ONLY s975oo1 
New Associated 
chamber features: 

• Cascade refrigeration to -120° F 
• So/id-state + 1/2° controller 
• All new design 

The best price we know of for any one-cubic-foot 
refrigeration chamber on the market! Yet. this is not 
a stripped -down model. It operates over an expanded 
temperature range, from - 120°F to +350°F! It fea­
tures a new all -solid -state controller with ± 112 °F 
stability! And , standard equipment includes an ad­
justable high-temperature fail -safe control, complete 
with indicating lamp. 

What's more, everything's in a completely redesigned, 
handsome package with a combination hinged and 
removable door for added convenience. Write today 
for complete specifications! 

FREE CATALOG OF ALL-NEW LINE 
OF ASSOCIATED CHAMBERS WITH 
SOLID-STATE CONTROLLERS! 
WRITE TODAY TO DEPT. E-6. 

ASSOCIATED TESTING 
LABORATORIES, INC. 

200 Route 46, Wayne, New Jersey 
(201) 256-2800 

Circle 197 on reader service card 197 
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• Hewlett Packard, Microw ave Div. 
Lennen & Newell, Inc. 

H i -G, Inc . 
M arketing Assistance, Inc. 

Honeywell Computer Control D iv. 
Frank lin P. Folts, Inc. 

179 

164 

68 

199 

128 

127 

3 rd Cover 

129 

2 

64 

47 

Honeywell Micro Switch Div. 32, 33 
Batten, Barton , Durstine & Osborn, Inc. 

Hughes Ai rc raft Co. 159 
Foote, Cone & Beldi ng, Inc. 

I B M Corporation, 
Systems Development Div. 
M arste ller, Inc. 

Industrial Agencies of Japan, Ltd. 
M ich iden Adv., Ltd. 

lntronics, Inc. 
M a rketing Assistance, Inc. 

I R C, Incorporated 
Gray & Rogers, Inc. 

ITT Semiconductors D i v . 
Neals & Hickok , I nc . 

Jerrold Electronics Corp. 
Mohr & Co., Inc . 

• Lapp Insulator Co. 
Wolff Assoc iates 

Lockheed Missiles & Space Co. 
McCa nn Erickso n, Inc. 

18, 19 

173 

164 

140 

200 

14 

155 

173 

• Machlett Laboratories, Raytheon Co. Div. 9 
Fu lle r, Sm ith & Ross, Inc. 

Magnetics, Inc. 69 
Lando Adv. Ag cy., Inc . 

• Magnetic Shield D iv., 
Perfection Mica Co. 179 
Burton B rowne Adv. 

• Mallory Battery Co., 
P.R. Mallory & Co., Inc. Div. 9 4 
Need h am, H a rper & Steers, Inc. 

•Markel & Sons, L. Frank 157 
George Moll Adv., Inc . 

Me more x Corporation 3 7 
H a l Lawrence, Inc. 

Metal Removal Co., The 16 
Ad ve r tisi ng Producers Assoc. 

Microlab/FXR 113 
Fran k Best & Co ., Inc. 

• Microsonics, Inc. 178 
S. Gu nnar Myrbeck & Co. 

Mill Associates 172 
Tech / Reps, Inc . 

Minnesota Mining & Mfg_ Co., 
Chemical Div. 9 3 
You ng & Rubicam , Inc. 

Mitre Corporation 28 
The Bresn ick Co. 

Motorola Semiconductor 
Products, Inc. 53, 134, 135 
Lane & B ird Ad v., Inc 

North Atlantic Industri es, Inc . 148 
M u rray H eyer! Associates 

Oak Electro / Net ics Corp . 27 
Bu che n Advertising , Inc. 

• Pacifi c Measurements, Inc. 7 
Jack He r ri c k Adv., Inc. 

Polaroid Corporation 51 
Doyle Da ne Bernbach, Inc. 

•Precis ion Tube Co. 181 
Geo rge Moll Adv., Inc. 

Radio Corporation of 
America 
Al Pau l Lefton Co. 

• S.D.S.A. 
Publ ic-Serv ice 

4th Co ver, 182 

114 

Sierra Electron ics, Div . of Philco Ford 6'1 
H al Lawrence, Inc. 
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Sigma Instruments, Inc. 
Marschalk Co., Inc. 

116 

11 Simpson Electric Co. 
Amerad Adv. Service, Inc. 

137 

Singer Co., Metrics Div. 
Hepler & Gibney, Inc. 

122 

• Slater Electric, Inc. 36 
Industrial Marketing Assoc. 

Solitron Devices, Inc., Transistor Div. 41 
H aselmire Pearson Adv. 

Sorensen Operation, Raytheon Co. 11 
J ames Ad vert ising, Inc. 

Sprague Electric Co., The 5, 8 
Harry P. Bridge Co. 

• Stackpole Carbon Co., 
Electronic Components Div. 84 
Meek & Thomas, Inc. 

Struthers-Dunn, Inc. 146 
Harry P. Bridge Co. 

Sylvania Electric Products, Inc., 
Semiconductor Div. 39 
Tatham-Laird & Kudner, Inc. 

• Syntronic Instruments, Inc. 162 
Burton Browne Adv . 

m Tektronix, Inc. 17, 124, 169 
Hugh Dwight Adv., Inc. 

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

•Tracor, Inc. 118 
Weekley & Valenti , Inc. 

Transistor Automation-A Teledyne Co. 34 
Weston Assoc., Inc. 

•Tung Sol, Wagner Electric Corp. Div. 183 
E.M. Freystadt Assoc. 

Ulano & Co., J. 143 
Byrde, Richard & Pound, Inc. 

• Unitrode Corp. 120 
Silton Brothers, Inc. 

Univac, Div. of Sperry Rand Corp. 175, 180 
MacManu s, John & Adams, Inc. 

University Laboratories, Inc. 63 
West Associates 

• Varo, Inc. 150 
Tracy-Locke Co., Inc. 

Westinghouse, Semiconductor Div. 6 
McCann/ltsm 

West Penn Power Co. Area Development 
D ept. Allegheny Power System 133 
Full er & Smith & Ross, Inc. 

Classified Advertising 
F.J. Eberle, Business Mgr. 

PROFESSIONAL SERVICES 

EMPLOYMENT OPPORTUNITIES 

EQUIPMENT 
(Used or Surplus New) 
For Sale 

ADVERTISERS INDEX 

184 

184-186 

187 

A & A Electronics Corp. 187 
Cadillac Assoc. 184 
Fair Radio Sales 187 
General Dynamics, Electronics Div. 186 
R.E. Goodheart Co., Inc. 187 
National Instrument Co. 187 
Radio Research Corp. 185 
RCA Instructional Systems 185 
San Francisco Bay Naval Shipyard 184 

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

Frank E. LeBeau [212] 971-6464 
Advertising sales manager 
Wallis Clarke (212) 971-2187 
Assistant to sa les manager 
Donald J . Austermann (212] 971-3139 
Promotion 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, Ralph Hanning, 
645 North Michigan Avenue, . 
[312) MO 4 -5800 
Cleveland, Ohio 44113: William J . Boyle, 55 
Public Square, [216] SU 1-7000 
Dallas, T exas 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, M ichigan 48226: Ralph H anning 
856 Penobscot Building 
[3 13] 962-1793 
Houston, Texas 77002: Kenneth George, 
22 70 Humble Bldg ., [713] CA 4 -8381 
Los Angel es, Ca lif. 90017: Ian C. Hill, 
John G. Zisch, 1125 W. 6th St., 
[213] HU 2-5450 
Minneapolis, Minn. 55402: J . Bradley 
Mac Kimm, 1104 Northst ar Center 
[612] 332-7425 
N ew York, N.Y. 10036 
500 Fifth Avenue 
Dona ld R. Furth [212] 971 -3615 
James R. Pierce [2 12] 971-3616 
Jeti rey M. Preston [212] 971 -3617 
Philadelphia , Pa. 19103: 
Warren H . Gardner, Jeffrey M. Preston, 
6 Penn Center Plaza, 
[215] LO 8 -6161 
Pittsburgh, Pa. 15222: Warren H . Gardner, 
4 Gateway Center, [412] 391-1314 
Portland, Ore. 97204: James T. Hauptli, 
218 Mohawk Build i ng, 222 S.W. Morrison 
Street, Phone [503] 223-5118 
Rochester, N .Y. 14534: William J . Boyle, 
9 Greylock Ridge, Pittsford, N .Y. 
[716] 586-5040 
St. Louis, Mo. 63105: Robert M . Denmead 
The Clayton Tower, 7751 Carondelet Ave. 
l314] PA 5-7285 
San Francisco, Calif. 94111: 
James T. Hauptli, 255 California Street, 
[415] DO 2-4600 
London Wl : John W. Patten, Edwin S. 
Murphy Jr., 34 Dover Street, 
Hyde Park 1451 
Milan: Robert M . Saidel 
1 via Baracchini Phone: 86-90-656 
Frankfurt; M a in: Gerd H inske, Dieter 
Rothenbach. Elsa -Brandstroem Str. 2 
Phone: 72 01 81 
Geneva : Michael R. Zeynel, 
l. rue du Temple Phone: 31 95 60 
Pa ris VIII: Kenneth Davey, 
17 Avenue Matignon Phone: 359 6637 
Tokyo : Nobuyuki Sato , 1. Kotohi racho 
Shiba, Minato-Ku [502] 0656 
Osaka: Ryoji Kobayashi 163, Umegae-cho 
Kita -ku [362] 8771 

Business department 
Wall ace C. Carmichael, Manager 
[212] 971-3191 
Stephen R. W eiss, Production Manager 
[212] 971-2044 
Thomas M. Egan, 
Assistant Production Manager [212] 971-3140 
Dorothy Carmesin, Contracts and Billings 
[212] 971-2908 

Circulation and research 
Milton Drake, M anager [212] 971 -3485 
l saaca Siegel, Assistan t Circulation Manager 
[212] 971 -6057 
David Strassler, Assista nt Research Manager 
l"1LJ 971-6058 
Ch loe D. Glover, Research Associate 
[212] 971 -6057 . 

Electronics buyers' guide 
George F. Werner, General Manager 
f2 12] 971 -23 10 
Ray Smyth, Eastern Regional Manager 
[212] 971 -6538 
Regina Hera, Directory Manager 
12 12] 971-2544 
Thomas M . Egan, Production M anager 
[212] 971 -3140 

This Coupon Will Bring 
You Information 

About the 
Growing Area 

Development Near 
MAJOR ELECTRONICS 

MARKETS ON THE 
UPPER 

TEXAS-LOUISIANA 
GULF COAST 

Information offered in our industrial 
location brochure will provide you with 
management-oriented facts on our nat­
ural resources, available buildings, 
favorable labor conditions, close prox­
imity to domestic aerospace markets 
and our excellent transportation net­
work. 

Gulf States Utilities Company can 
give you a close-up look at the prog­
ress and development in Southeast 
Texas and Southwest Louisiana which 
make it so ideally suited for elec­
tronics industries. Our staff of indus­
trial engineers welcomes the oppor­
tunity to assist you in a confidential 
plant site search. GSU knows the Up­
per Texas-Louisiana Gulf Coast better, 
because it's our business. 

GV.£1" STATES 
UTILITIES COJ!WPANY 

An Investor-Owned Utility 
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The Predictables. 

Some computer 
manufacturers 

inspect every 
incoming diode. 

The others order 
from ITT. 

We do it for them. ITT inspects every diode 

100°/o three different times before it's 

shipped. Any part number, silicon or ger­

manium, double plug or D0-7. Make us 

prove it. RFQ: The Predictables. 

diodes ITT 
ITT SEMICONDUCTORS IS A DIVISION OF INTERNATIONAL TELEPHONE ANO TELEGRAPH CORPORATl0'1 

FACTORIES IN WEST PALM BEACH, FLORIDA; PALO ALTO, CALIFORNIA; LAWRENCE, MASSACHUSETTS; HARLOW ANO fOOTSCRAY, ENGLAND; FREI BURG ANO NURENBERG, GERMANY 
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