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1 International 

Economic slowdown 
No matter how the wines turn out, 
1967 will definitely not go down in 
the books as a-vintage year for busi­
ness in vVestern Europe. 

Expansion of the kingpin econo­
mies, Britain's and W est Ger­
many's , petered out las t year and 
they remain tinged with recession. 
Inevitably, the slowdown in Ger­
many has braked business in the 
other Common Market countries. 
Italy excepted, all the members of 
the six-nation community are suf­
fering slowdowns in growth rates. 
And much the same process is 
showing up in the Eureopean Free 
Trade Association, the seven-nation 
bloc bellwethered by Britain. 

So far, 'Ves t Europe's electronics 
industry has weathered the slow­
down reasonably well. To be sure, 
producers of consumer electronics 
equipment are fretting over sliding 
sales. But makers of telecommuni­
cations hardware, industrial con­
trols, and military equipment have 
been only slightly affected so far. 
Says an executive of a leading 
French firm , "The electronics in­
dustry has a long response time, 
so we haven't felt any direct ef­
fects yet." 

Some of the measures taken by 
European governments to help get 
their economies back on the track 
of growth , in fact, figure to fatten 

_ the order books of electronics com­
panies . But until a sign of 
a real turnaround in Britain and 
Germany-and none is in sight 
right now-a mood of apprehen­
sion about long-term prospects will 
prevail in the industry. 

Great Britain. Most sickly of the 
Wes t Europ ean economies is Bri­
tain's , stagnant now for two years 
and constantly threatened by a 
sterling crisis. The stern deflation­
ary medicine prescribed by the 
Wilson government last year to 
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strengthen the pound slowed eco­
nomic growth to about 1 %. In the 
good years of the early 1960's, an­
nual expansion ran about 3.5% . 

The deflation has consumer elec­
tronics people singing the blues. 
Set makers' sales of monochrome 
television receivers slumped to 1.3 
million last year from the 1965 
level of 1.7 million. Sales so far 

Stalled economy plagues Harold Wilson. 

this year (mostly to companies that 
rent sets to users) are off 17%. 
And although color television 
broadcas ts started in July, no one 
expects much of a lift from sales 
of color se ts until next year. 

Other sectors of the British elec­
tronics industry have yet to be hit 
by the slowdown, however. The 
backlog of orders for business com­
puter sys tems climbed sharply 
during this year's first quarter to 
$373 million from $234 million at 
yearend. Much of this business, of 
course, is going to subsidiaries of 
U.S. companies, but British firms 
have shared in the spurt. 

Similarly, producers of telecom­
munications equipment are in for 
gains. The British Pos t Office plans 
to order $670 million of hardware 
this year to modernize the coun­
try's communications network. 

Then there's some $135 million go­
ing for new television broadcast 
equipment. And the pace of export 
orders has held steady. 

The government's drive to in­
crease the effi ciency of British in­
dustry has been a boon to controls 
makers, whose orders also are on 
the rise. 

West Germany. As in Britain, the 
recession in Germany has hit con­
sumer electronics hard. And largely 
because of a sag in tv receiver sales 
and cutbacks in the defense bud­
get, the over-all growth of the elec­
tronics industry this year will drop 
to an estimated 3% from the 6% 
of last year. 

Even so, the industry's growth 
rate is running well ahead of the 
economy as a whole. This year, 
Germany's gross national product 
figures to edge up barely 1 % at 
best. Some forecas ters are even 
predicting no growth at all from 
last year's $119.5 billion, and pos­
sibly a drop. 

The Kiesinger government's ef­
forts to spur the economy have 
helped cushion the impact of the 
recession on the electronics indus­
try. In the spring, the government 
managed to add $625 million to 
its budget for internal improve­
ments. Half went to the post of­
fice and to the state-run railroad 
system, both big buyers of tele­
communications equipment. 

Now the government is putting 
together a plan to prime the pump 
again with $1.3 billion in federal, 
state, and local funds. Some of the 
spending is sure to go for elec­
tronics. But there's no chance of 
an over-all upturn before 1968. 

Meanwhile, some big electronics 
companies are concentrating on 
streamlining their operations, which 
they couldn' t do when overloaded 
wi th business during the pas t few 
years of fast-paced growth. For ex­
ample, a spokesman for Siemens 
AG, the country's largest elec­
tronics firm, reports: "Our inves t­
ment plans are unchanged. We are 
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arming now for the next boom." 
The recent belt-tightening by the 

federal government-much of it in 
the defense budget-will hit mili­
tary hardware producers . Despite 
austerity, though , Bonn plans to 
boost its spending for nonmilitary 
research and development. Just 
this month , the science ministry re­
leased details of a program that 
will increase government research 
outlays this year to $420 million, 
up 25% from 1966. Even more 
R&D money will be forthcoming 
every year through 1971; the pro­
gram calls for a rise of between 
15% and 20% every year until 
then, and earmarks $75 million to 
strengthen the domestic computer 
industry during that period. 

France. Compared to Britain and 
W est Germany, France will show 
solid economic growth this year, 
something like 4%. All the same, 
the expansion won't match last 
year's 4.5%, and it fall s short of 
the 5% that the de Gaulle govern­
ment planned. 

The French tend to put much of 
the blame for their slower growth 
on their neighbors . But the decline 
in French exports has been paral­
leled by a falloff in domestic de­
mand. The de Gaulle government's 
stabilization plan, put into force 
nearly four years ago to ward off 
inflation, squeezed the economy a 
little too hard. 

Still , the electronics industry has 
found little to complain about ex­
cept a lackluster receiver market. 
"\Ve're not touched immediately by 
the waves of recession,'' says Pierre 
Braillard, secretary general of CSF­
Compagnie Generale de Tele­
graphic sans Fil. 

There's been a mild drop in do­
mes tic and foreign sales of military 
electronics. But this drop seems to 
be offset by additional government 
spending for electron ics telephone 
equipment, according to Edouard 
Guigonis, head of the electronics 
division of Compagnie Fran­
<;aise Thomson Houston-Hotchkiss 
Brandt. The outlook for computers 
and process controls is also favor­
able, Guigonis adds. 

Along with radio and tv makers, 
the components sector is faring 
poorly. " Sales are off from last 
year," says an official of the elec-
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trical industries trade association. 
The main reason, though, isn't the 
slowdown of \Vest European econ­
omies, according to this official. 
The French components producers 
say their real problem is the com­
petition from plants set up in the 
country hy U.S. firms . 

Italy. While her northern neigh­
bors basked in boom times during 
1964 and 1965, Italy was wres tling 
with a recession. Now it's the other 
way around; the Italian economy 
is on a strong upswing, with a 
growth rate of 5.5% in sight for 
this year. 

And the electronics industry fig­
ures to grow even faster than the 
economy generally. Telecommuni­
cations equipment makers see a 
12% rise from last year, and pro­
ducers of computers , controls, and 
test instruments, expect a surge of 
15% or more. Consumer electron­
ics won't do quite as well as the 
other sectors , but should post a 
respectable 10% gain. 

West Germany 

The right type 
A \Vest German doctor with a flair 
for electronics has hit upon an in­
strument to determine a patient's 
blood group in about a minute. 
Conventional blood-typing, done 
by examining a sample under a 
microscope, usually takes from 10 
to 20 minutes. 

Moreover, human error occasion­
ally occurs in visual blood-typing 
and the results can be fatal. The 
electronic blood-typing is virh.ially 
foolproof. 

Dr. H .G. Noeller, the Heidelberg 
pediatrician who conceived the in­
strument, already has used it suc­
cessfully for blood tes ts on some 
1,500 people. \ Verner \Volz. general 
manager of Gulde Regelarmaturen 
KG, the firm that will produce Noel­
ler's "agglutinator," says hospitals 
and doctors are already clamoring 
for it. \Volz, however, doesn't plan 
to put the agglutinator on the mar­
ket before a year or more; he wants 
to run furth er environmental and 
reliability tes ts on it first. Once in 

production, the instrument will sell 
for between $400 and $500. 

Togetherness. Like all blood­
group identification methods, Noel­
ler's is based on the fact that red 
corpuscles lump together-or ag­
glutinate-when the serum of an 
incompatible group is added. This 
makes it possible to identify a 
blood group by the way it reacts to 
known test serums. oeller's tech­
nique is also based on the fact that 
red corpuscles won't conduct cur­
rents at low frequencies, whereas 
blood plasma will. 

Blood samples to b e typed by the 
instrument are put into test tubes 
with three equally spaced elec­
trodes. Normally, the blood parti­
cles are dispersed throughout the 
plasma, and resistance between the 
center and lower electrodes is thus 
the same as that between the cen­
ter and upper electrodes. But, when 
an incompatible test serum is put 
into the tube, the reel particles 
group together and sink to the bot­
tom of the tu be. The resistance in 
the lower half of the tu be then rises 
sharply and that of the upper half 
falls . 

Checks and imbalances. The 
three electrodes are connected into 
a Wheatstone bridge that unbal­
ances when the test sample ag­
glutinates. \i\Then the imbalance is 
significant, the output signal from 
the bridge is amplified to light ·a 
lamp on the instrument's panel. 
The amplifier won't react to the 
slight agglutinations that some­
times occur with a serum compati­
ble with a blood sample. To pre­
vent polarization of the electrodes, 
the bridge is fed by a IO-kilohertz 
a-c square wave. 

Japan 

Fit to print 
It's still anybody's guess who will 
eventually get the right to broad­
cas t news b y facsimile in Japan. 
The country's b ig newspapers 
th ink they're b es t qualified to pro­
vide the service. But the govern­
ment-run broadcas ting firm, Nippon 
Hoso Kyokai, thinks it is. 

Electronics I August 21, 1967 



No matter who wins, it's a good 
bet that the facsimile receivers will 
be buHt around a special picture 
tube developed at NHK's research 
laboratories. NttK, in fact, has read­
ied two versions of the tube. One, 
based on fiber optics, is in produc­
tion at the Matsushita Electronics 
Corp. The second, with a faceplate 
carrying a row of tiny pins, is 
about to go into pilot production 
at Matsushita. 

Hitachi Ltd. and the Tokyo Shi­
baura Co. also plan to tap NHK's 
facsimile technology, but neither is 
as far along as Matsushita Elec­
tronics, a joint venture of the Mat­
sushita Electric Indus trial Co. and 
Philips of the Netherlands. 

Squashed. Both versions of the 
facsimil e tube have the same bulb, 
which looks like a long, flattened 
oscilloscope cathode-ray tube. The 
bulb measures about 20 inches long 
and its faceplate is fitted with a 
window about 7% inches wide by 
5/32-inch high. With a window this 
size, the tube's span is just enough 
to handle the three columns printed 
on this page. 

Also common to the fiber-optic 
and pin versions of the tube is a 
magnetically focused electron gun 
originally developed at NHK for 
kinescope recording. The gun puts 
out a beam 100 microns in diam­
eter. This gives the tube a maxi­
mum resolution of 10 lines per 
millimeter, much higher than that 
of an ordinary television receiver. 

Fibers. The faceplate fitted over 
the bulb window in the fiber-optic 
tube is made up of bundles of 
fibers 25 millimeters in diameter. 

Individual fibers are coated to pre­
vent a sca ttering of light from one 
fiber to another. The bundles are 
shaped into bars and then sliced 
into sheets about 5 mm thick to 
form the faceplate. The inner sur­
face of the faceplate sheet is 
coated with aluminum-backed 
phosphors. 

In a receiver, paper with a photo­
conductive coa ting is driven past 
the fiber-optic facepla te; it is 
charged by a corona unit just b e­
fore reaching the faceplate. A la­
tent image of dark and light spots 
for each horizontal line is laid 
down as the electron gun illum­
inates the faceplate fibers. A wet­
toner process develops the image. 

Pinned. In the pin tube, the face­
plate is a 1-mm-thick sheet of glass 
with one row of 2,600 pins spaced 
70 microns apart embedded in 
it. This tube works with electro­
static paper, which is charged 
selec tively by the pins as it passes 
the faceplate while the electron 
beam moves across the row of 
pins. Again, a wet-toner process 
is used to develop the la tent image. 

Although the fiber-optic tube 
has slightly better resolution than 
the pin tubes developed so far, 
the pin version looks like the bes t 
candidate for the long run. Con­
siderable improvement is in sight 
for the elec troforming technique 
used to make the pin-embedded 
faceplates, and they should even­
tually be much cheaper to produce 
than the fiber-optic versions. N11K 
expects the facsimile tubes, turned 
out in quantity, to cost less than a 
color-tv picture tube. 

Checking fax. Engineer examines alignment of fiber-optic faceplate 
on facsimile receiver t ube. 
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IC's where it counts 

Among Japanese desk-calculato r 
makers , none can match the diverse 
approach to integrated circuits of 
the Hayakawa Electric Co.-the 
industry leader. 

In February, Hayakawa s tarted 
selling a 14-digit calculator with 
bipolar IC memory registers. In 
March, the company unveiled pro­
totypes of a 12-digit calculator 
built of metal oxide semicondu ctor 
1c's. Last week, Hayakawa put on 
the market a 16-digit model with 
bipolar IC control circuits paired 
with ferrite-core registers. 

At fir st glance, it would seem 
that H ayakawa has darted every 
which way in its development of 
IC calculators . Actually, the com­
pany has been moving steadily 
towards twin objectives-getting 
MOS circuits in its low-priced mod­
els, and monolithic bipolar circuits 
in its higher-priced, more sophis­
ticated units. 

Repeaters. The IC packages in 
the new 16-digit model, in fact, 
are the same quadruple dual­
input, transistor - transistor - logic 
gates used in the memory register 
of the earlier 14-digit model [Elec­
tronics, Feb. 20, p. 295] . After its 
experience with the packages in 
memories, Hayakawa decided they 
would be suitable for the crucial 
control circuits of the new model. 
But rather than stick with the Ic's 
for the registers, the company 
switched to ferrite cores because 
they offered the same performance 
but cost less. 

Along with the core registers and 
23 1c packages for the control cir­
cuits , the 16-digi t calculator has 
some 200 discre te silicon tran­
sistors serving as inverters for the 
control circuits and drivers fo r the 
display tubes and core registers. 
There are also about 500 diodes, 
u sed mainly in wired programs for 
such routines as finding square 
roots and rounding off resu Its. 

On display. Hayakawa has come 
up with a spate of innovations for 
its 16-digit calculator, most of them 
aimed at holding the line on costs. 
The machine sells in Japan for 
$972. In the register circuitry, the 
example, the complement of core­
driving trans istors is half the num-
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Clean Safe­
Clean Quick­
Clean Clean 

Bausch & Lomb 
BALSON IC 

ULTRASONIC 
CLEANERS 

Different size bubbles blast 
away dirt of all sizes. 

Remove soils of oil, dust, dirt, 
grease, fingerprints, lint, jeweler's 
rouge, abrasive, polishing and 
grinding compounds, plastic resi­
dues, metal chips, tarnish, corro­
sion from metal, glass, plastics. 

Thorough cleansing action is as­
sured by simultaneous multi-fre­
quency output-(the only small 
size ultrasonic cleaner to have this 
feature ). 

Choose Balsonic wherever small 
part cleaning is important. Con­
veniently packaged with proper 
solvent for either Metallurgical, 
Precision Parts, Surgical or Con­
tamination Control applications. 

Two sizes: Balsonic I. 7%x31h 
x2Ih in. tank. Balsonic II. 91/s x 
7%x3% in. tank. 

Use the coupon for a free dem­
onstration and our new catalog 
42-2221. Bausch & Lomb, 61444 
Bausch St., Rochester, N.Y.14602. 

BAUSCH & LOMB~ 
r~~~&Lo~b---------, 

61444 Bausch St., Rochester, N. Y. 14602 

O Please send me your catalog No. 42-2221 
with complete information on your new 
Balsonic Cleaners . 

O I would like a free demonstration of Bal-
sonic Cleaners . 

Name.-----------------··----------··----··-----·-----··-·········--· 
Please Pr int 

Ti tie ...................... -··-··--····-··-··-··-··-·--·-···----------· 

Firm or Institution ··--······------····-···-··--···--------···---

Address ......................................................................... . 
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ber that normally would be used. 
Instead of a pair of back-to-back 
transistors to feed read and write 
currents of opposite polarity into 
each drive line, there is a bidirec­
tional switching circuit with a 
single transistor. 

Doubled. Like the 12-digit Mos 
calculator, the 16-digit bipolar IC 

model saves on display-tube drive 
circuits by a sequential lighting 
scheme that permits common cath­
ode connections [Electronics, 
March 20, p. 241]. The tubes need 
a bias of 180 volts for operation, 
but Hayakawa has designed a volt­
age-doubling switching circuit so 
that the driver transistors can work 
off a 90-volt supply. 

Great Britain 

High on ions 
Semiconductor specialists generally 
agree that there's much to be said 
for ion implantation-bombarding 
semiconductor materials with im­
purity ions to form junctions . 

Most researchers working on the 
technique, though, see commercial 
devices-other than solar cells­
as a long way off [Electronics, Aug. 
7, p. 162). But not John A. Kerr 
of Associated Semiconductor Man­
ufacturers Ltd. Kerr maintains that 
high-frequency bipolar transis tors 
with ion-implanted junctions will 
start turning up on the British 
market within the next year or two. 
He will make his case next month 
at a conference on solid state de­
vices at Manches ter, England. 
Backing him up will be Leslie N. 
Large of the Services Electron ics 
Research Laboratory (SERL), the 
government facility working with 
Associated Semiconductor to de­
velop ion-implantation techniques. 

Base first. In the early stages of 
their work, SERL and Associated 
tried implanting emi tters in dif­
fused bases to make pnp transis­
tors. The impurity used for the 
base region was phosphorous with 
a surface concentration of about 
1018 atoms per cubic centimeter 
and a junction depth of around 0.5 
micron. 

After the base diffusion, a layer 
of oxide 1,000 angstroms (0.1 mi­
cron) thick was grown, and the 
emitter impurities were bombarded 
through the oxide. 

The pnp transistors made this 
way had excellent frequency re­
sponse, but for adequate current 
gain the emitter impurity concen­
tration must b e at least two or­
ders of magnitude higher than that 
of the base. Npn transistors made 
by implanting the emitter in a dif­
fused base, however, had poor fre­
quency characteri stics , the result 
of "push out" of the base region 
under the emitter. Instead of the 
0.5 micron intended, the width of 
the base was 0.9 micron. 

Emitter first. Large and Kerr say 
the push out was caused by the 
high annealing temperahire-about 
900°C-needed to recrystalize the 
silicon after implantation . The 
atomic struchue is thrown into 
disarray by the heavy ion bom­
bardment required for the high im­
purity concentration of the emitter. 
The answer, they say, is to implant 
the emitter first, anneal at high 
temperah1re, then implant the base 
and anneal a second time at about 
600°C. 

Implanted npn transistors made 
by the emitter-first technique have 
shown b ase resistances as low as 
6 ohms at a I -milliamp base cur­
rent. And the structures have 
high-frequency dimensions-base 
widths of 0.3 microns and rec­
tangular em itters with perimeters 
of 200 microns . 

Under the window. The British 
pair think the fir st commercial im­
planted transistors will be hybrids 
with diffused emitters and im­
planted bases. Implanting the base 
impurities is a relatively easy way 
of stepping up the number of car­
riers in the b ase and thus decreas­
ing its resistance. And although 
there's no push out with an emi t­
ter implan ted before the base, there 
is an em itter-contact problem. Un­
like diffused impurities, implanted 
ones do not spread out under the 
emitter window cut into the oxide 
layer. Thus, special precautions are 
needed to prevent shorts b etween 
the emitter contact material and 
the base, and this drawback gives 
diffused emi tters the edge. 
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France 

Fast film 
Great Britain has started a massive 
switch to electronics telephone ex­
changes and other European 
countries seem ready to follow suit. 
It adds up to a very lucrative 
market and one company that's 
ready to cash in is Lab oratoire 
Central de Telecommunications. 

LcT, one of the French firms in 
the stable of the International Tele­
phone & Telegraph Corp. , has de­
veloped a very fast thin-film 
memory tailored for computer­
controlled electronic switching 
centers. The company already has 
pu t together three prototypes wjth 
th in-film memory plates paired 
w ith discrete transistor circuitry. 
By next month, LCT expects to 
have a fourth prototype ready, this 
one wi th about two-th irds of its 
circuitry built of integrated circui ts. 

Plates. What makes the LCT 
memory memorable are its thin­
fil m plates. They are made up of 
optically lapped copper subs trates 
coa ted wi th a continuous film of 
Permalloy. The square plates are 
4 millimeters thick and measure 
abou t 2 inches on a side. The 
fil m is 400 angs troms thick. 

Andre J udeinstein, chief of LcT's 
phys ics research division, thinks 
the memory is th e fir st thin -film 
type to use a straight nickel-iron 
alloy. O ther manufacturers have 
been working with nickel-iron­
cobalt fil ms. Alloys wi th cob alt 
make it eas ier to control changes in 
the magnetostriction coefficien t of 
the film caused by slight varia tions 
in its composition. The cobalt, 
though, makes the film magnetic­
ally "harder" and requires a h igher 
driving current. 

J udeinstein says the LCT plates 
need a driving current of only 200 
milliamps, less than half that re­
quired for fi lms with cobalt. The 
low current, he adds , makes the 
plates admirably suited for pairing 
with IC control circuitry. 

The discrete-component third 
prototype currently under tes t has 
a capacity of 1,024 words of 36 bits. 
Its read-write cycle time is 170 
nanoseconds. 
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wanted: ''big'' 
insulator 
problems 
Solving " big " insulator prob­
lems is Lapp's specialty . 
Wherever insulator require­
ments call for high strength, 
special electrical specifica­
tions, maximum dependability 
and long service ... Lapp is 
the company to contact. 

Lapp has been designing, 
testing and making insulators 
for communications installa­
tions for almost a half cen­
tury. On many special jobs, 
our experience provides the 
basic engineering and design, 
which enables us to deliver 
the job quicker, and save you 
money. 

How "big" are the jobs 
we've done? How about tow­
er base insulators to 9 million 
lbs. ultimate strength with 500 
kv peak wet flashover. Or, 
compression cone guy insula­
tors to 620 thousand lbs. 
strength and in strings with 
grading rings giving wet flash­
over to 700 kv peak. 

Lapp also made 3 of the 
world ' s largest RF feed 
through bushings w ith wet 
flashover of 600 kv peak, for 
continuous operation at 2545 
amperes at 140 kv rrQs at 
14-30 kc . Our double-yoked 
strain insulators have been 
made to 240 thousand lbs. ulti­
mate strength with a wet flash­
over rating of 700 kv peak. 

From drawing board to de­
livery, you can count on Lapp 
when it comes to "big" insu­
lator problems. Write for ad­
ditional information, Lapp In­
sulator Co ., Inc., LeRoy, N.Y. 
14482. 
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Fiberfil Co., Div. Rexall Chemical Co. 132 
Tri-State Adv. Co. 

• Formica Corporation, Div. of 
American Cyanamid Co. 
Clinton E. Frank, Inc. 

174, 175 

Garrett Corporation, Airesearch Mfg, 
Div. 193 

J. Wal t er Thompson Co. 
General Instrument Corp., 

Semiconductor Products Div. 64, 65 
Norman All en Assoc. 

General Radio Co. 6 
Horton , Church & Gott, Inc. 

• Gudebrod Brothers Silk Co., 
Electronics Div. 120 
Ramsdell -Buckley & Co. 

Heinemann Electric Co. 
Thomas R. Sundhei m , Inc. 

• Hewlett Packard, Frequency & Time 
Div. 
Lennen & Newell, Inc . 

• Hewlett Packard, Harrison Div. 
Hea ly Ad v. Agcy. 

• Hewlett Packard, Loveland Div. 
Tallant/ Yates Adv ., Inc. 

• Hewlett Packard, Microwave Div. 
Lennen & Newell , Inc. 

• Hewlett Packard, Rockaway Div. 
Culver Ad v., Inc. 

• Hewlett Packard, Sanborn Div. 
Culver Adv ., Inc. 

Hooker Chemical Corp., Durez Div .• 
Rumrill -Hoyt, Inc . 

Hopkins Engineering Co. 
Ray Gage, Inc. 

Hughes Aircraft Co. 
Foote, Cone & Belding 

134 

20, 21 

58 

1, 54 

144, 145 

177 

2 

123 

46 

149 

Indiana General Corp., Ferrites Div. 24 
Griswold & Eshlem an 

Industrial Electronic Engineers 122 
Gumpertz, Bentley & Dolan. Inc. 

Information Retrieval, Inc. 9 
Wank, Willi ams & Neylan, Inc. 

International Crystal Mfg. Co. 164 
Robert V. Freela nd & Assoc. 

I R C, Incorporated 161 
Gray & Rogers, Inc. 

ITT Semiconductors Div. 194 
Neals & Hickok, Inc. 

Keithley Instruments, Inc. 
Bayless-Kerr Co. 

Keystone Carbon Co. 
Downing Industrial Adv., Inc. 

• lambda Electronics Corp, 
Michel Cather, Inc. 

• Lapp Insulator Co. 
Wolff Associates 

• leach Corporation 
Jay Chia! & Assoc. 

ledex, Inc., Bramco Controls Div. 
Yeck & Yeck, Inc. 

170 

118 

173 

191 

74 

156 

Litton Industries, Inc. 
Poly-Scientific Div. 140, 141 
West , Weir & Barte l, Inc. 

D LTT OAS6 
Promotion Vente Publicite 

• Machlett Laboratories, 
Div. of Raytheon Co. 11 
Fuller & Smith & Ross, Inc. 

Magnetics, Inc. 117 
Lando Adv. Agcy., Inc. 

• Mallory & Co., P.R., Mfg. Div. 8 
Aitkin -Kynett Co. 

0 Marconi Company, Ltd. OAS 8 
H am psh ire House, Ltd . 

Maryland Telecommunications, Inc. 116 
Ray E. Fi nn Adv. 

Meson Electronics Co., Inc. 172 
Wolff Associates, Inc. 

• Monitor Systems, Inc. 181 
Thomas R. Sundheim, Inc. 

• Monsanto Co. 57 
Foote, Cone & Beld ing 

Motorola Semiconductor Products, 
Inc. 47, 48, 49, 91 
lane & B ird Adv., Inc. 

National Electronics, Inc. 181 
Connor-Sager Assoc. 

National Semiconductor Corp. 66, 67 
Jay Chia! & Assoc. 

North Atlantic Industr ies, Inc. 127 
Murray Hey ert Assoc. 

• Pfizer & Company Chas., MPM Div. 180 
Newmark, Posner & Mitchell, Inc, 

• Philbrick Researches, Inc. 92 
Culver Adv .. Inc. 

Polaroid Corp. 136 
Doyle Dane Bernbach, Inc. 

Pomona Electronics Co. 178 
Buxton Ad v. Agcy. 

Princeton Applied Research Corp. 36 
Mort Barish Assoc., Inc. 

Radio Corporation of America 4th Cover, 22 
Al Paul Lefton Co. 

• Radio Materials Co., 
Div. of P. R. Mallory & Co. 152 
Gallay Adv ., Inc. 

Raytheon Co., Components Div, 160 
Ful ler & Smith & Ross, Inc. 

Raytheon Computer Co. 15 
Martin Wolfson Adv . 

RCL Electronics, Inc. 7 
Morvay Adv. Agcy . 

Redcar Corporation 183, 184 
Smith-Kl itten. Inc. 

Redford Corp. 179 
Communications Assoc iates 

• Reeves Hoffman, Div. of Dynamics 
Corp. of America 172 
Adams Assoc., Inc. 

Sage Electronics Corp. 
M ath ison Adv .. Inc. 

Semtech Corporation 
B urress Ad vert isi ng 

Sigma Instruments, Inc. 
M arscha lk Co., Inc. 

• 0 S. P. Elettronica 
Sperry Rand Corp., Microwave 

Components 
Nea ls & Hickok, Inc. 

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

• Stackpole Carbon Co., 
Electro-Mechanical Div. 
Meek & Thomas. Inc. 

179 

119 

72 

OAS 9 

169, 171 

5, 10 

3rd Cover 
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Superior Tube Co. 168 
Gray & Rogers, Adv. , Inc. 

Sylvania Electric Products, Inc., 
Electronic Tube Div. 27, 34 
Doyle, Dane, Bernbach, Inc. 

Sylvania Electric Products, Inc., 
Parts Div. 157 
Doyle, Dane, Bernbach, Inc. 

•Tektronix, Inc. 17, 42, 44 
Hugh Dwight Adv., Inc. 

Telonic Engineering Co. 165 
Jansen Assoc iates, Inc. 

Telonic Instruments 121 
Jansen Associates, Inc. 

Tempress Research Co., Inc. 51 
Hal Lawrence, Inc. 

Teradyne, Inc. 109 
Quinn & Johnson Adv., Inc. 

Texas Instruments Incorporated 
Semiconductor / Components 
Division 68, 69 
Don L. Baxter Incorporated 

0 Thermionic Products, Ltd. OAS 4, 5 
Southern Advertising , Ltd. 

Trans World Airlines, Inc. 180 
Foote, Cone & Belding 

TRW Semiconductors 41 
Fuller & Smith & Ross, Inc. 

Trygon Electroni cs, Inc. 158 
Solow / Wexton Co. , Inc. 

• Tung Sol Divis ion, Wagner Electric -
Corp. 177 
E.M. Freystadt Assoc. 

Union Carbide Corp., Electronics Div. 53 
J.M . Mathes, Inc. 

• United Transformer Co. 2nd Cover 
Ph ilip Stogel Co. 

• Unitrode Corp. 110 
Silton Brothe rs, Inc. 

Victoreen Instrument Co., The 
Palm & Peterson, Inc. 

Wanlass Electric Co. 
Leland Oliver Co., Inc. 

Wayne Kerr Corp. 
Josephson, Cuffari Co. 

Classified Advertising 
F.J . Eberle, Manager 

139 

178 

142 

PROFESSIONAL SERVICES 182 

EMPLOYMENT OPPORTUNITIES 182 

EQUIPMENT 
(Used o r Surplus New) 
For Sale 

ADVERTISERS INDEX 
Atomic Personnel, Inc. 
Electronic Communications Inc. 
Fishman, Philip Co. 
M. 0 . Valve Ltd. 
Radio Research Instrument Co. 

182 

182 
182 
182 
182 
182 

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

0 Advertising in Overseas Section 
following Newsletter from Abroad 
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Advertising sales staff 

Frank E. LeBeau (212] 971-6464 
Advert ising sales manager 
Wallis Clarke [212] 971-2187 . 
Assistant to sales 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] M 0 4-5800 
Cleveland, Ohio 44113: William J . Boyle, 55 
Public Square, (216] 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 
Detroi t , Michigan 48226: Ralph Hann ing 
856 Penobscot Building 
(313] 962-1793 
Houston, Texas 77002: Ken neth George, 
2270 Humble Bldg., (713] CA 4-8381 
Los Angeles, Calif. 90017: Ian C. HiU, 
John G. Zisch , 1125 W. 6th St ., 
(213] HU 2·5450 
M inneapolis, Minn. 55402: J. Bradley 
MacKimm, 1104 Northstar Center 
(612] 332-7425 
New Yorkl N.v. 10036 
500 Fifth A.venue 
Donald R. Furth (212] 971 -3615 
James R. Pierce (212] 971-3616 
Jeffrey 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: J·ames T. Hauptli, 
218 Mohawk Building, 222 S.W. Morrison 
St reet, Phone [503] 223-511"8 
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. 
(314] 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> Pierre Braude, 
1 via Bara"cchini Phone: '"·90-656 
Frankfurt/Main: Pi erre Braude, 
Elsa -Brandstroem Str. 2 
Phone: 72 01 81 
Geneva: Pierre Braude, 
l , rue du Tem ple Phone: 31 95 60 
Paris VIII: Pierre Braude, 
17 Avenue Matignon Phon e: 359 6637 
Tokyo: Nobuyuki Sato, l. Kotohiracho 
Shiba, Minato-Ku [502] 0656 
Osaka: Ryoj i Kobayashi 163, Umegae-cho 
Kita-ku [362] 8771 

Business department 
Wallace C. Carmichael, Manager 
[212] 971·3191 
Stephen R. Weiss, Production Man ager 
[212] 971-2044 
Thomas M. Egan, 
Assistant Production Man ager [212] 971 -3 140 
Dorothy Carmesm, Contracts and Billings 
[212] 971 -2908 

Circulation and research 
Milton Drake, Manager [212] 971-3485 
lsaaca Siegel, Assi stan t Circulation Manager 
[212] 971 -605 7 
David Strassler, Assi st ant Research Manager 
[212J 971 -6058 
Chloe D. Glover, Research Associate 
[212] 971-6057 . 

Electronics buyers' guide 
George F. Werner, General Manager 
[212) 971-2310 
Ray Smyth, Eastern Regional Manager 
[212] 971 -6538 
Regina Hera, Directory Manager 
[212] 971-2544 
Thomas M. Egan, Production Manager 
( 212) 971 -3140 

Compact 
electronics package? 

.with a sm all size. long life. 
high output AiR esea rch fan. 

Garrett -AiResea rch spec ial 
purpose fans are individually 
designed and custom built 
to deliver more fl ow and greater 
pressure rise wi th a minimum 
envelope size. 

Take a typical Ai Research small 
size fan: computer-optimized for 
required performance under all 
operating environments; our own 
motor. engineered and manu­
factu red for a perfect match to its 
fan; and up to 40 percent more 
airflow than any other ventilating 
fan of simi lar input. size. and w eight. 

Next time you need a ventilating 
fan for a ve ry special airborne or 
ground electronics enclosure 
speci fy AiResearch. Available for 
high temperature and cryogenic 
app lications. wi th fl ow rates and 
power requirements as speci fied. 
Ai Research Manufacturing 
Division. Torrance Facility, 
2525 190th Street. 
Torran ce. California 90509 . 

FAN PRE SSURE RISE IN H,O POWER. WATTS 
4~~~~~~~--.~~~--.~~~~5o 

+-~~-;~~~--+~~~--+~~~--+20 

20 40 60 80 
FAN FLOW, CFM 

Al RESEARCH 
SPECIAL PURPOSE 
FANS. 
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ITT has eight instant solutions 
to your VHF /UHF 

power transistor procurement problems. 
Is there someth ing miss ing from your procurement ready to go - at the ITT factory and at every one of 

cycle for RF power transistors? Is it predictable ITI's distributors. Next time you send out an RFQ, send 

delivery? Better-than-competit ive pric ing? Superior it to The Predictables, and fill your power vacuum. 

performance? ITT Semiconductors is a D ivis ion of International 

Let ITI " crack" your RF power vacuum. The eight Telephone and Telegraph Corporation, 3301 Elec· 

popular part numbers listed above are in stock and tronics Way, West Palm Beach, Florida. 

•New state·of·the·art devices, exclusive from ITT, 1 to 50 W, 30 to 70 MHz. 

semiconductors ITT 
FACTORIES IN WEST PALM BEACH. FLORIDA • PALO ALTO, CALIFORNIA • LAWRENCE, MASSACHUSETTS • ENGLAND • GERMANY • PORTUGAL • AUSTRALIA 
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