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International 

Trial balloon 
The U.S. Commerce Department 
has singled out the electronics 
production-equipment industry for 
a pilot program that could lead to 
radical changes in the way the 
Government backs up American 
exporters. 

So far, Commerce has taken a 
hard-sell, scatter-gun approach in 
its efforts to promote U.S. goods 
abroad. Now the department's Bu­
reau of International Commerce is 
considering a shift to long-range 
concentrated marketing and will 
try out the technique in Europe's 
Common Market with electronics 
production equipment. 

Recruiting drive. Bernhard H aff­
ner, who heads the pilot program, 
says it will start this year and could 
last from two to four years. As a 
first step, Commerce will try to 
sign up American producers of 
electronics plant equipment for a 
joint effort to promote the industry 
as a whole in Europe. After that, 
both Haffner and Grove Smith, 
Commerce's marketing director, ex­
pect a gradual evolution. The few 
people in Commerce who know 
about the embryonic pilot program 
call it "EM2"-for electronics man­
ufacturing equipment marketing. 

Haffner and Smith see several ap­
proaches that could emerge as the 
project takes shape. vVorking sem­
inars are one possibility. Instead of 
covering exports in general, as 
Commerce brainstorming sessions 
now do, EM2 seminars would deal 
with a specific effort-selling 
printed circuit board production 
gear in Italy, for example. Then, 
too, the trade shows Commerce 
sponsors overseas presumably 
would become part of long-range 
promotion efforts rather than one­
shot affairs . 

Data centers. And there's a 
chance that the pilot program will 
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lead to clearing houses for market­
ing information on electronics pro­
duction equipment. Because the 
range of equipment is so wide­
from circuit-board inks to auto­
mated integrated-circuit lines­
market figures are hard to come by. 
"Right now," says Haffner, "we 
don't know if exports of electronics 
production equipment total $1 mil­
lion, $2 million, or $50 million to 
a country." 

If the pilot plan takes hold, 
Smith sees groups of U.S. com­
panies offering complete plants to 
European electronics producers on 
a "turnkey" basis. Once EM2 is 
running smoothly, Commerce plans 
to bow out and let the industry take 
over. 

Japan 

Time to unwind 
Electronics hardware designers 
nowadays .have most of their com­
ponents- taken . care . of when the 
integrated-circuit-- chips are down. 
But to wind- up-·the : job, designers 
must add outboard coils to their 

CURRENT 
TERMINAL N·TYPE 

INDIUM 
ANTIMONIOE 

1c's whenever they need induc­
tances. 

One means of eliminating the 
bulky outboard coils is in the works 
at the Japanese government's E lec­
trotechnical Laboratory in Tokyo. 
A research team headed by Shoei 
Kataoka has a solid-state inductor 
in an early stage of development. 
Kataoka's group already has built 
experimental devices with induc­
tances of about 0.5 millihenry at 
1 kilohertz. Now the group is con­
centrating on finding optimum de­
signs for the solid-state inductors , 
whose Q or reactance/resistance 
ratio-about 0.35 at present-needs 
considerable improvement. 

Two-step. Basically, the induc­
tance is a H all-effect device, a slab 
of high-mobility semiconductor ma­
terial (indium antimonide) fitted 
with four terminals. If an external 
capacitor is connected to the two 
"Hall" terminals, an inductive im­
pedance develops across the two 
"current" terminals when a mag­
netic fi eld is applied to the slab. 

The inductive impedance comes 
from a two-s tep Hall effect. Cur­
rent flow throu gh the slab produces 
a small voltage drop across the cur­
rent terminals. A strong magnetic 
field perpendicular to this main 
current flow causes a larger voltage 

I 

B 

Inductive slab. Basic solid-state inductor (left) consists of lnSb slab 
with external capacitor connected to two of its four terminals. Dielectric 
sandwiched between two slabs gives device internal capacitor. 
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to appear at the Hall terminals. 
This first Hall voltage is in phase 
with the alternating current ap­
plied to the device. 

Because of the ex ternal capacitor 
conn ected to the Hall terminals, 
current flow through them leads 
the first Hall voltage by 90 de­
grees. And this current flow pro­
vokes a second Hall voltage, across 
the current terminals but leading 
the alternating current applied to 
them by nearly 90 degrees-the 
phase relation ships in an inductor. 

Inside job. Although Kataoka's 
group established th e principle of 
the solid-state indu ctance using in­
dium-antimonide slabs with ex­
ternal capacitors, its lates t devices 
have integral capacitances. They 
are obtained by sandwiching a 
thin layer of dielec tric b etween 
slabs of n-type and p-type semi­
conductors. In the sandwich de­
vices, the first Hall voltages in the 
n and p slabs have opposite polar­
ity and thus add in the capacitance 
loop, whose current flow produces 
the second Hall voltage that ap­
pears at the current terminals. 

The p-type material , however, 
has lower mobility than n-type ma­
terial and therefore lowers the Q 
of the device. The group is now 
attempting to develop devices hav­
ing only n-type semiconductor ma­
terial. Theoretically, Q's in the 
range of 5 to 10 should b e pos­
sible with InSb. 

Piggy back. Th e first experi­
mcn tal devices typi cally measured 
about 9 b y 7 by % millimeter. 
Latest units, however, are about 
one-fifth that size. For fixed in­
du ctors, thin ferrite permanent 
magnets are fi xed to the devices. 
The solid-s tate inductances can b e 
made variable by using them with 
small pot-core magnets. 

Routed by radar 
:\fost cities with ex tensive com­
puter-con trolled traffic systems 
have tried all sorts of sensors to 
pick up the car coun ts the com­
puter needs to establish the op­
timum traffic fl ow. And in most 
cases, loop inductances-buried in 
the pavement-have worked b est. 

Now the inductance loop-and 
digging up streets to install them 
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On the block. Yagi antenna for 
doppler-radar tra ffi c sensor is made 
of foi l st rips cemented to polysty ren e 
foam block. The "hat" is antenna's 
radome. 

-seems on the way out. Matsu­
shita Communication Industrial 
Co., has developed a traffic sen­
sor that it claims can beat in­
ductance loops both in perform­
ance and operating cost. Matsushita 
Communication, a wholly owned 
subsidiary of the Matsushita Elec­
trical Industrial Co., set up the 
system that controls the lights in 
Tokyo's Ginza district. 

Simplified. For the Ginza system, 
Matsushita experimented with 
pole-mounted ultrasonic sensors, 
doppler radar sensors, and buried 
loops before deciding on develop­
ment of a simple low-power dop­
pler radar unit. All circuits in the 
new sensor are solid state and the 
antenna is novel-foil strips ce­
mented onto a block of polystyrene 
foam. 

The switch to solid state elim­
inates a major drawback of the 
earlier units-a power-hungry 
lighthouse tube that had to be re­
placed after operating from six 
months to one year. In the new 
unit, the only components th at op­
era te at microwave frequency are 
long-life devices-a transi stor os­
cillator and a varactor diode. Mat­
sushita estimates mean time b e­
tween failure for the solid state 
sensor at better than 50,000 hours . 

Zero i-f. For simplicity, ~fatsu­
shita assigned a dual role to the 
single varactor diode. It serves 
both as a frequency tripler and a 

homodyne detector. The output of 
the transistor oscillator is tripled 
by the diode, which feeds 10 fnilli­
watts of output power at 2,455 
megahertz into the antenna. The 
incoming signal beats against the 
2,455-Mhz frequency , and thus the 
doppler shift signal is extracted at 
zero intermediate frequency and 
passed directly to a bandpass am­
plifier that operates over a range 
of 10 to 30 hertz. 

After amplification and wave­
shaping, the doppler signal is proc­
essed to compensate for potential 
errors like a single lon g 011 tpn t 
signal from a group of cars travel­
ing close together past th e detec tor 
unit. A timing circuit divides long 
signals into a number of outputs 
that statistically correlate with the 
actual number of cars passing. 

Yagi block. For th e doppler ra­
dar antenna, Matsushita came up 
with an unusual design. Two 
stacked Yagi antennas are built up 
by cementing foil strips onto oppo­
site sides of a foam block. Because 
the block has a dielectric constant 
of 1.05, the elements act almost as 
if they were suspended in air. 

The driven element is a copper­
foil folded dipole. The directors 
are aluminum-foil strips. Unlike a 
classic Yagi antenna, which uses 
rods similar to the directors as re­
flectors , the Yagi-on-a-block's re­
flec tor is the circular aluminum 
plate on which the plastic block is 
mounted. 

Italy 

Colorful pair 
For all its drawbacks , the shadow­
mask color television tu be figures 
to predominate for a long time to 
come. Other tubes may be more 
elegant in conception , but so far 
none has been put into volume pro­
duction. Meanwhile, shadow-mask 
tubes keep coming off the produc­
tion lines by the millions. 

Still , the ques t for something 
better-and suitable for mass pro­
duction-continues. The latest can­
didate for successor to the shadow 
mask is a two-gun tube developed 
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by Jato Srl., a small company in 
Fl<_>rence. Walter Jaeger, who heads 
the firm, claims his tube could be 
mass-produced more easily than 
shadow-mask tubes. 

Within the next few weeks, Jae­
ger expects to send a fir st batch 
of experimental tubes to the Insti­
tute for Radio and Television Tech­
nique, a test center in Munich run 
by the West German broadcasting 
networks. Jaeger already has held 
exploratory talks with AEG-Tele­
funken about putting the tube into 
production. 

Green fields. The Jatron, as Jae­
ger calls the tube, is based on a 
simple premise: put only as many 
color-producing elements on the 
screen as the eye needs for image 
detail. Instead of a million-plus red, 
green, and blue color dots, the 
Jatron has 1,200 color stripes. 
What's more, half of the stripes in 
the Italian tube are green, the color 
that dominates in the luminance 

1 ST LINE 

2ND " 

LINE-SEQUENCE 
OPERATING 
COLOR SELECTOR 

L_j,.----HALFLINE LIFT 
ELECTRODES 

1.4-----TWIN ELECTRON 
GUN 

Double-barreled. Jatron color·tv tube 
has only two guns instead of the usual 
three, and strips instead of phosphor 
dots. 

signal. The strips are arranged in 
a red, green, blue, green vertical 
sequence. 

To get twice as much green hori­
zontally as well as vertically, the 
tube has one "green" gun and a 
"red-blue" gun. A vertical grid of 
stainless-steel wires near the screen 
is common for both guns. It pro­
vides post-deflection acceleration 
and focusing, and at the same time 
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guides the two electron beams onto 
the right stripes. 

Lift. In each frame-two inter­
laced fields-the green gun writes 
a complete green picture. The sec­
ond gun, however, alternates be­
tween blue and red from line to 
line. Although this effeotively halves 
the amount of red and blue infor­
mation, a viewer sees no difference 
in the color image on the screen. 

The alternation of red and blue 
lines, though, would set up a crawl­
ing-line pattern unless there is a 
conection. In the Jatron, the crawl 
is eliminated by using a vertically 
lengthened red-blue beam and a 
pair of special electrodes. They al­
ternately lift and lower the beam 
the width of half a line at each 
change of fi eld. 

On the line. Jaeger can trot out 
a number of reasons why the Jatron 
will be easy to produce. The color 
selector grid, for example, is glass­
soldered into the bulb before the 
screen phosphors are applied. This 
simplifies alignment of the grid and 
the color stripes, which Jaeger says 
can be laid down on the screen by 
electronic masking techniques. And 
with only a twin-gun assembly, in­
stead of three single guns, gun 
alignment and convergence correc­
tion are vastly simplified. 

France 

Small start 

A year ago, President Charles de 
Gaulle hatched his Plan-Calcul, a 
scheme designed to give France 
an independent computer industry. 
This month, the merged company 
set up under the plan to build cen­
tral processors started marketing 
its first hardware-a small, third­
generation, general-purpose com­
puter. 

With the small machine, Com­
pagnie Internationale pour l'Infor­
matique got the Plan-Calcul off to 
a deceptively fast start. Actually, 
the new computer was in the works 
at the Compagnie Europeenne 
d'Automatisme Electronique before 
it became part of en [Electronics, 
Oct. 17, p. 223]. The small ma-
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chine's design in no way resembles 
that planned for the medium com­
puter en is developing with Plan­
Calcul funds. 

What's more, the transistor­
transistor-logic integrated-circuit 
packages in the small machine are 
coming for the moment from U.S. 
companies, hardly the sort of in­
dependence de Gaulle is aiming at. 
It will be next spring, at the earli­
est, before French producers can 
supply the !C's. 

Sanguine. With it's first machine, 
en doesn't stand to benefit much 
from the preference the de Gaulle 
government will give Plan-Calcul 
companies in its computer buying, 
which represents some 70% of the 
French market. The 10-010, as en 
calls its new machine, is essen­
tially a process-control computer 
and the government's big need is 
for business machines. 

Still, en figures the 10-010 will 
be a strong seller. Robert Remillon, 
en's vice-president and general 
manager, says the goal is 300 ma­
chines next year and close to 1,000 
yearly by 1970. In addition to 
France, where the market for proc­
ess-control computers is growing 
fast, Remillon has high hopes for 
export sales in Europe and par­
ticularly West Germany. Remillon 
expects to sell, rather than lease, 
the machines, since they'll cost be­
tween $18,000 and · $20,000, not 
enough to warrant rentals. 

Cousin. In performance, the 10-
010 falls into · about-the- same class 
as the PDP 8 computer introduced 
in the U.S. more than two years 
ago by the Digital Equipment 
Corp. The French machine adds in 
5.5 microseconds, multiplies in 9 
microseconds"· and ·· divides in 10. 
Its ferrite core memory has a cycle 
time of 1 microsecond. The basic 
memory store is 4,000 bytes of 8 
bits, but can be expanded to 64,000 
bytes. 

Window display 

No matter how skilled he may be 
at spotting key displays on a clut­
tered instrument panel, it takes a 
pilot about eight-tenths of a sec­
ond to switch his view from the 
sky out front onto the instruments 
in the cockpit. Brief though it is, 
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the time to refocus could be too 
long in clutch situations when the 
airlines start flying supersonic 
transports. 

An obvious solution is a "heads­
up" di splay th at projects instru­
ment readings into the pilot's field 
of view through the windshield. 
Most developed so far have been 
based on ca thode-ray tubes and 
thus limited to a single-color pro­
jection of three or four key dis­
plays . Now csF-Compagnie Gener­
ale de Telegraphie sans Fil has 
readied a sys tem that shows pilots 
10 or more parameters in five col­
ors. 

The display, which appears to 
be superimposed on the sky ahead, 
is so bright it can be seen against 
any background but the sun itself. 
Along with the plane reference line, 
the pilot has grouped before his 
eyes a gyroscope-derived horizon, 
a flight-director marker, an in stru­
ment-landing-sys tem marker, a roll 
and pitch indicator and scales that 
show altitude, speed, and course. 

Prospects. CsF has yet to sell its 
h eads-up display sys tem, but sees 
a promising market ahead in super­
sonic transports. The company is 
negotiating with Sud-Aviation and 
the British Aircraft Corp. to in­
stall the sys tem on two prepro­
duction versions of the Concorde, 
the Anglo-French supersonic trans­
port. CsF plans to price the equip­
ment at ab out $40,000 for prepro­
duction versions and la ter to drop 
the price to $25,000 or less if the 
equipment ca tches on with airlines . 

For the North American market, 
csF has licensed the heads-up dis­
play to the Librascope group of 
the General Precision Equipment 
Corp. 

Infinity. Instead of a cathode-ray 
h1be, the csF system is based on a 
combination of reti cles and a bee­
hive assembly of colored lamps­
red, orange, green, blue, and white. 
The reticle images are projected 
through a mixing prism and a col­
limating lens 120 millimeters in 
diameter onto a semitransparent 
plate in the pilot's fi eld of view. 
Since the pla te absorbs only about 
15% of the incoming light from 
outside the cockpi t, and about 15% 
of the reticle light, the plate ap­
pears as transparent as the wind-
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shield to the pilot. 
Signals to drive the reticles and 

switch on the battery of colored 
lamps are developed in a control 
unit that is linked to all the air­
craft's major navigation and flight­
control equipment. Most of the cir­
cuitry in the control unit is built 
around 1c packages. 

West Germany 

Belt tightening 
Military-hardware salesmen who 
ply their trade in Bonn have be­
come increasingly disenchanted in 
recent months watching a once­
lu sh market dry up. Early this 
month , the disenchantment turned 
to dismay as the Kies inger govern­
ment announced plans to lop off 
some $2.33 billion from its defense 
appropriations over the nex t four 
years. 

The cuts are a result of a 
thorough overhaul of the govern­
ment's finances projected th rough 
1971. In a move to wipe out a $2 
billion defi cit and get the country's 
stagnant economy moving aga in, 
Kiesinger ' s coalition cabinet de­
cided on an increase in taxes, a 
short-term inves tment program, and 
an over-all reduction of government 
spending. 

Up and down. H ardes t hit by the 
cutbacks will be the defense min­
istry . Long-range defense spendin g 
plan s drawn up last year called 
for an increase in annual military 
outlays from the present level of 
$4.85 billion to $5.68 billion in 1971. 
These now will be trimmed an 
average of $580 million a year. 

So far, military offi cials in Bonn 
aren ' t sure which projects will get 
short shrift because of the cutbacks. 
But it seems likely that the govern­
ment will now drop any plans it 
may have had to phase out its ac­
cident-prone Starfighters soon . Un­
til the government pared its bud­
ge t, there'd been talk about bu ying 
McDonnell Phantom 2 fi ghters or 
switching to the Italian version of 
the Starfighter. 

Ground and air. Another project 
endangered by the cuts is joint 

U.S.-Gerll)lln development of a 
heavy tank. Although it seems cer­
tain that the prototype will be 
ready-as scheduled-by early 
1968, Bonn may pull out of the 
project after that. 

And there's no doubt that W est 
Germany will pare its participa­
tion in the Transall C-160 project, 
a joint venture with France to build 
a military transport plane. Even 
before the budget cuts Bonn was 
thinking about slashing its share 
from the originally planned 110 
planes to 60. 

One projec t that looks like it 
may still get off the ground is an 
advanced vertical takeoff and 
short-landing fighter (Avs). W est 
Germany and the U.S. have joined 
in a feas ibility study and now the 
Germans want to bring Britain in 
as a third partn er to make sure the 
project would survive a pullout by 
the U.S . The AVS is one of several 
advanced-fighter projects under 
consideration at the Pentagon and 
cou ld be dropped by the U.S. 

Great Britain 

I'm all right, Jack 
Briti sh avionics equipment makers 
had little trouble keeping stiff up­
per lips when the news broke this 
month that the de Gaulle govern­
ment was pulling ou t of the Franco­
British project to develop a swin g­
wing supersonic fi ghter-bomber. 

Despite the public clamor 
touched off in Britain by the an­
nouncement - Defense Minister 
Denis H ealey over the pas t year 
had repea tedly said the Wilson 
government considered the plane 
its long- term mainstay-the deci­
sion was no surprise to British avi­
onics officials. They had long b een 
skeptical abou t the French com­
mitment to the program since it 
called for a plane much heavier 
and more sophisticated than the 
French feel they need. What's 
more, France has developed alone 
a smaller swingwing fighter-the 
Dassault Mirage 3G-slated to fl y 
this summer. 

British swinger. The 'Wilson gov­
ernmen t now says it plans to con-
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tinue the preliminary study for the 
project, but to aim for a version of 
the variable-geometry plane tail­
ored to Brtish needs. The feasibi lity 
study was complete and cost esti­
mates drawn up when th e French 
pulled out, but no actual work on 
the aircraft had been started. 

By and large, th e feeling in the 
Briti sh avionics industry is that 
this swingwing plane never will 
get off the ground even though the 
government has started to look for 
potential new partners. 

One prospect is vVes t Germany. 
Although the Kies inger government 
just this month cut its defense 
spending plans , one project the 
Germans apparently will push on 
with is an advanced vertical take­
off and short-landing fighter [see 
story above]. Th e British Aircraft 
Corp., which had b een working 
with Dassault on the Anglo-French 
swinging projec t, already has held 
exploratory talks with the compa­
nies involved in the U.S.-German 
AVS program. Thus the British may 
end up as a partner in the AVS , but 
there's no chance the German s will 
replace the French in the swing­
wing project. 

Unfazed. But av ionics equip­
ment makers in Britain figure 
they'll end up with about the same 
amount of business no matter what 
happens. If th e " ' ilson govern­
ment does see its way clear to 
going it alone on a swingwing 
plane, th ey'll have twice as much 
to do on half th e number of planes 
that would have been built under 
a joint program. If (and more 
likely) th e upshot of th e French 
pullout is a joint project, U .K. avi­
onics firm s would b e as well off as 
they were before. 

Around the world 

Great Britain. Mullard Ltd. has 
developed a radar "no more com­
plicated than a television receiver" 
to guide ground vehicles operating 
at fog-bound airports. The radar's 
range is from 3 to 100 yards and 
its resolution is 2 yards. The com­
pany plans to try out an experi­
mental vc~rsion under fi eld condi­
tions within a few months. 
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VA CT EC 
announces a new line of 
VACTR 0 l Lamp-Cell Controls 
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Now l.5v, 6v, and two 10-volt Vactrols are 
available for electronic amplifier applications. 
Combines a dependable Vactec photocell with 
the proper long-life incandescent lamp in a 
complete low-cost module. 

Provides noiseless, trouble-free volume and 

tone control for TV, radio, guitars, organs, and 
other musical instruments. 
Unit is protected by an epoxy sealed metal 
enclosure. Leads are spaced on JOO" centers 
for circuit board mounting. Special characteric 
designs available for unique applications. 
Write for Vactrol Bulletin PDC-4C I. 

See Vactec 's listing in EBG under "Semi-Conductors, ,. 
and in EEM, Sec_ 3700. 

Maryland Hts., M o. 63042 • AC 314, 432 -4200 

Circle 269 on reader service card 

Now you can lock settings, eliminate 
complicated hardware with new self-locking 
push-to-turn knobs from Raytheon 
When pushed, these new control 
knobs rotate instrument shafts in 
either direction-with infinite resolu­
tion and zero backlash. 

When released, the knobs spring 
back and automatically Jock the 
shaft against shock, vibration, ac­
cidentally turning. 

These knobs feature: patented, all­
mechanical locking device; stainless 

steel parts; packaging which com­
plies with MS91528C and MIL-K-
39268 specifications. 

Send reader service card for data 
on styles, sizes, colors, custom fea­
tures. Or write Raytheon Company, 
Components Division, Quincy, Mass. 
02169. 

Circle 231 on reader service card 231 
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The Bowes Co. 

Consolidated Electrodynamics Corp., 
Sub. of Bell & Howell 54, 55 
Hi xson & Jorgensen, Inc. 

Consolidated Vacuum Corp., 
Sub. of Bell & Howell 195 
Wolff Assoc., Inc. 
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Corning Glass Works, Capacitor Div. 175 
Rumrill Hoyt Co., Inc. 

Coto Coil Co., Inc. 214 
Williams Co., The 

• Couch Ordnance, Inc., Couch Co. Div. 208 
Culver Adv., Inc. 

o c. S. F. OAS 3, 9 
SPI Agency 

• CTS Corporation 140 
Burton Browne Adv. 

Curtis Development & Mfg. Co. 209 
Keck Adv. Agcy. 

• Dage Electric Co., Inc. 
Garrison, Jasper, Rose & Co. 

204 

• DuPont de Nemours & Co., Freon Div. 51 
Batten, Barton, Durstine & Osborn, Inc. 

• DuPont de Nemours & Co., Mylar Div. 62 
Batten, Barton, Durstine & Osborn, Inc. 

• Eatw~iBn:! ~!:': of Gamewell Sub. or 
174 

Feeley Adv . Agcy. 
Eastman Kodak Co., 

Technical Corporate Adv. 
Rumrill Hoyt, Inc. 

EG&G,lnc. 
Culver Adv. , Inc. 

Electronic Research Associates, Inc. 
Josephson, Cuffari & Co. 

Emerson & Cuming, Inc. 
Edwin F. Hall 

o English Electric Valve Co., Ltd. 
Allardyce Palmer, Ltd. 

Erie Technological Products Co., Inc. 
Altman-Hall Associates 

Fairchild Instrumentation 
Faust / Day, Inc. 

Fairchild Semiconductor, Inc. 
Faust/ Day, Inc. 

Ferroxcube Corporation of America 
Solow Wexton, Inc. 

33 

44 

188 

220 

OAS10 

29 

123 

12,13 

124 

General Atronlcs Corp. 199 
Garcea u, Hargrave & McCullough, Inc. 

• General Electric Co., 
Component Capsules Div. 39 
Robert S. Cragin, Inc. 

• General Electric Co., 
Polymer Products Operation Div. 131 
Ross Roy , Inc. 

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

Globe Industries, Inc. 209 
Od iorne Indust rial Adv., Inc. 

• Grayhill, Inc. 199 
Merchandising Adv., Inc. 

• Gudebrod Brothers Silk Co., 
Electronics Div. 64 
Ramsdell-Buckley & Co. 

Hamilton Standard Co., Div. of 
United Aircraft Corp. 226 
Cunningham & Walsh 

Hansen Mfg. Co. 208 
Keller-Crescent Co. 

Hayakawa Electronics Co., Ltd. 201 
Dai · lchi International, Inc. 

Hewlett Packard 28 
Lennen & Newell , Inc. 

o Hewlett Packard, S. A. OAS 5 
Walter Zurcher Agcy. S.A. 

• Hewlett Packard F & T Div. 52, 53, 216 
Lennen & Newell , Inc. 

Hewlett Packard, Harrison Div. 2 
Healy Adv. Agcy. 

Hewlett Packard, International Div. 179 
Lennen & Newell , Inc. 

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

• Hewlett Packard, F. l. Moseley Co. Div. 22 
Lennen & Newell, Inc. 

Hewlett Packard, Rockaway Div. 65 
Culver Adv., Inc. 

Hewlett Packard, Sanborn Div. 192 
· Culver Adv., Inc. 

Honeywell PMD Div. 205 
Batten, Barton, Durstine & Osborn, Inc. 

Honeywell, Test Instruments Div. 132 
Campbell Mithum, Inc. 

Hooker Chemical Corp., Durez Div. 119 
Rumrill -Hoyt, Inc. 

Hughes Aircraft Co. 136, 183 
Foote, Cone & Belding. Inc. 

• lchizuka Optical Co., ltd. 
Matsush ita , Inc. 

Indiana General Corp., 
Electro Mechanical Div. 
Griswold & Eshleman Co. 

Industrial Electronic Engineers 
Gumpertz, Bentley & Dolan, Inc. 

Information Handling Services 
Martz & Associates 

International Crystal Mfg. Co. 
Robert V. Freeland & Assoc. 

I R C, Incorporated 
Gray & Rogers, Inc. 

• ITT Cannon Electric, Inc. 
West, Weir & Bartel, Inc. 

• ITT Jennings Mfg. Co. 
West, Weir & Bartel , Inc. 

ITT Semiconductors Div. 
Neals & Hickok, Inc. 

Janus Control Corp. 
L. K . Frank Co., Inc. 

Johnson Co., E.F. 
M idland Associates 

• Lambda Electronics Corp. 
Michel Cather, Inc. 

Litton Industries, Inc., 
Winchester Electronics Div. 
West, Weir & Bartel, Inc. 

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

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

o Maconi Company, Ltd. 
Hampshire House, Ltd. 

Markem Machine Co. 
Culver Adv., Inc. 

215 

24 

66 

135 

202 

133 

71 

58 

234 

210 

219 

61 

222 

11 

8 

OAS2 

128 

Maryland Telecommunications, 
Ray E. Finn Adv. 

Inc. 130 

Meguro Electronic Instrument 
General Adv . Agcy ., Inc. 

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

Microwave Associates, Inc. 
Kalb & Schneider, Inc. 

Microwave Electronics Corp., 
Sub. of Teledyne 
Bonfield Associates 

o Milo International, Div. of 
Milo Electronics Corp. 
Industrial Marketing Assoc. 

Misslmers, Inc. 
J .R. Underwood Adv. 

Molex Products Co. 
J .D. Cu lea Adv ., Inc. 

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

Monsanto Company 
Foote, Cone & Belding 

Motorola Communications & 
Electronics, Inc. 
K&A, lnc. 

Motorola Semiconductor 
Products, Inc. 
Lane & Bird Adv., Inc. 

214 

216 

117 

171 

OAS8 

216 

211 

213 

3rd Cover 

118 

47,59 
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National Semiconductor Corp. 
Jay Chiat & Assoc. 

North Atlantic Industries, Inc. 
Murray Heyert Assoc. 

20,21 

89 

Pek Laboratories 7 
Sturges Advert isi ng 

Pennsalt Chemicals Corp. 69 
A itki n .Kynett Co., Inc. 

Philbrick Researches, Inc. 90 
Culver Adv ., Inc. 

Philco/Ford Co., Microelectronics Div. 60 
Hoefer, Di eterich & Brown, Inc. 

o Philips Eindhoven, N.V. OAS 1 
T.A.G . De La Mar 

• Photocircuits Corp. 160, 161 
Dunca n -Brooks, Inc. 

Physics International 16 
Conley, Ba ker & Steward 

Polaroid Corp. 14 7 
Doyle Dane B ernbac h , Inc . 

• Potter & Brumfield, Div. of 
Amer. Machine & Foundry Corp. 206, 207 
Grant , Schwenck & Baker, Inc. 

Princeton Applied Research Corp. 34 
Mort Ba ri s h Assoc .. Inc. 

•Radio Cores, Inc. 212 
Sander Rodkin Ad v. Agcy., ltd. 

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

Raytheon Co., Components Div. 231 
Fuller & Smith & Ross, Inc. 

RCL Electronics, Inc. 14 
Morvay Adv . Agcy. 

Redcor Corp. 196 
Smith-Kl itten, Inc. 

• Reeves Hoffman, Div. of 
Dynamics Corp. of America 
Ad a ms Assoc .. Inc. 

198 

Sage Electronics Corp. 213 
M a thi son Adv .. Inc. 

Sci-Tek Computing Center, Inc. 220 
Stanley, Ri c h a rd & Fredrick, Inc. 

Semtech Corp. 127 
Burress Adverti si ng 

Sensitak Instrument Corp. 218 
Alli ed Ad v. Agcy .. Inc. 

• Servo Corporation of America 177 
Basford , Inc. 

o Sesco OAS 7 
M a urice Ridant Ed i tions Techniques & 
Publi c ite d e Firmes 

Signetics Corp. Sub. 
Corning Glass Works 
Cunningham & Walsh , Inc. 

• Silicon Transistor Corp_ 
A.D . Ad am s Ad v . 

102 

12 1 

Sinclair Radio Labs., Inc. 2 14 
J ohn E. H ayes Co .. Inc. 

Solitron Devices, Inc., Transistor Div. JOI 
H aselm ire Pearson Adv ., Inc. 

Spectrol Electronics Corp. 225 
Jones, M a he r Robert s, Inc. 

o S.P. Elettronica OAS 4 
Sperry Rand Corp., 

Microwave Components 48 
Nea ls & Hic kok , Inc . 

Sprague Electric Co., The 5, 10 
H arry P. Bridge Co. 

• Stackpole Carbon Co., 
Electronic Components Div. 150, 151 
Meek & Thom as, Inc. 

Stanpat Products, Inc. 211 
Morto n Advertising , Inc. 

Stewart Warner Microcircuits, Inc. 
Jo nes, M ah er, Roberts , Inc. 

Sylvania Electric Products, Inc., 
Parts Div. 
T ath a m -Lai rd & Kudner, Inc. 

Syntha ne Corp. 
Arndt, Prest on , Chapin, 
Lam b & Keen, Inc. 
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27 

125 

21 7 

Taylor Corp. 

·········­• I • 
,. I I • ... ,• 

C't11.•' 

Gray & Rogers, Inc. 
Tech·etch, Inc. 

Va n Christo Assoc ., Inc. 
• Technipower, Inc. 

S & S Creati ve Services 

176 

213 

152 

•Tektronix, Inc. 17, 41 
Hugh Dwig ht Adv., Inc. 

Telonic Instruments 63 , 178 
J ansen Assoc .. Inc. 

Tempress Research Co., Inc. 30, 31 
Hal Lawrence, Inc. 

Texas Instruments Incorporated 
Semiconductor /Components 
Division 162, 163 
Don L. Baxte r Incorpora ted 

• Torotel, Inc. 4 6 
Spangler Adv ., Inc. 

Transformer Electronics Co. 212 
Dacey, Wolff & Weir 

• Transmagnetics, Inc. 146 
Adr ian Clarke Jr., Inc. 

Triplett Electrical Instrument Co. 185 
Burton Browne Ad v. 

Trygon Electronics, Inc. 4 2 
So\ow / Wexton Co., Inc. 

Trymetrics Corp. 166 
Solow / Wexton Co .• I nc. 

•Tung Sol, Div. Wagner Electric Corp. 209 
E.M . Freystadt Assoc. 

Union Carbide Corp. Electronics Div. 32 
J .M . M athes, Inc . 

• Unitrode Corp. 4 3 
Si \ton Brothers, Inc. 

United Systems Corp. 215 
Ad v. & M erch andi sing, Inc. 

• United Transformer Co. 2nd Cove r 
Phil ip Stogel Co. 

• Vactec, Inc. 231 
Coleman & Assoc. Adv. 

Victoreen Instrument Co., . The 156 
Pal m & Peterson, Inc. 

•Vitro Corp. of Amer, Vitro Electronics 184 
Buchen Adv ., Inc. 

Volkert Stampings, Inc. 196 
Fred Wittner Co .. Inc. 

Wayne Kerr Corp. 194 
J osephson , Cuffar i Co. 

•Weston Instruments, Inc. 
Newark Div . 139 
Arndt, Preston, Chapin, L am b & Ke en , Inc. 

•Weston Instruments, Inc. 
Transi coil Div . 217 
Arndt, Preston , Chapin , Lamb & Keen , I nc. 

Classified Advertising 
F.J . Eberle, M anager 

PROFESSIONAL SERVICES 221 

EMPLOYMENT OPPORTUNITIES 221 

EQUIPMENT 
( Used or Surplus N ew) 
For Sale 22 1 

ADVERTISERS INDEX 

Atomic Personnel Inc. 
Radio Research Instrument Co. 
Tallon Co. Inc. 
Turner Assoc. G.K. 

221 
221 
221 
221 

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

o Advertising in Overseas Section 
following Newsletter from Abroad 

Advertising sales staff 

Frank E. LeBeau [212] 971-6464 
Adverti sing sales manager 
Wallis Clarke (212) 971 -2 187 . 
A ssistant to sales manager 1 

Donald J. Austermann (2 12] 971-3139 
Promotion Manager 
Atlanta, Ga. 30309: M ichael H . Mill e r , 1375 
Peachtree St., N .E. 
[404] TR 5 -0523 
Boston, Mass. 02116: Will iam S. Hodgkinson 
McGraw-H ill Building. Copley Square 
[617] co 2- 1160 
Chicago, Ill. _1;0611: Robert M. D en mead 
J . Bradley MacK imm, Ralph Hanning, 
645 North Michigan Avenue, . 
[312] MO 4-5800 
Cleveland, Ohio 44113: William J . Boyle, 55 
Public Square, (216] SU 1-7000 
Dallas, Texas 75201 : Rich a rd P. Poole, 1800 
Republ ic N ational B ank Tower, 
[214] RI 7-972 1 
Denver, Colo. 80202: Joseph C. Page, David 
M . Watson, Tower Bldg.; 1700 Broadway, 
[303] 255 -5484 
Detroit, Michigan 48226: Ralph H anning 
856 Penobscot Bu i ld ing 
[3 13] 962-1793 
Houston, Texas 77002: Kenneth George, 
2270 Humbl e Bldg., [713] CA 4 -8381 
Los Angeles, Calif. 90017: Ian C. Hill, 
John G. Zisch , 11 25 W. 6th St ., 
(213] HU 2·5450 
Minneapolis, Minn. 55402: J . Bradley 
MacKimm, 1104 Northstar Center 
[6 12] 332-7425 
New York, N .Y. 10036 
500 Fifth Avenue 
Donald R. Furth [212] 971 -3615 
J a mes R. Pierce [212] 971 ·3616 
Jeff rey M . Preston [212] 971 -361 7 
Philadelphia, Pa. 19103: 
Warren H. Gardner, J effrey M . Preston, 
6 Penn Center Plaza, 
[215] LO 8 -6161 
Pittsburgh, Pa. 15222: Warren H . Gardner, 
4 Ga t eway Center, [412] 391·1314 
Portland, Ore. 97204: James T . Hauptl i, 
2 18 Mohawk Bu i lding, 222 S.W. Morrison 
Street, Phone [503] 223 -5118 
Rochester, N .Y. 14534: William J. Boyle, 
9 Greyloc k Ridg e, Pittsford, N.Y. 
[716] 586-5040 
St. Louis, Mo. 63105: Robert M . Denmead 
Th e Clayton Tower, 7751 Carondelet Ave. 
[3 14] PA 5-7285 
San Francisco, Calif. 94111: 
J a mes T. H auptli , 255 California Street, 
[4 15] DO 2-4600 · 
London Wl : John W. Patten, Edwin S. 
Murphy Jr .. 34 Dover Street, 
Hyd e Park 1451 
Milan : Robe rt M . Saide! 
1 via Baracchini Phone: 86-90-656 
Frankfurt; Main : Gerd H inske. Dieter 
Ro t henbach, El sa- Brandstroem Str. 2 
Phone: 72 01 81 
Geneva: Michael R. Zeyne l, 
I, rue du Templ e Phone: 3 1 95 60 
Pa ris VIII : Kenne th Davey, 
17 Avenue Matignon Phone: 359 6637 
Tokyo: Nobuyuki Sato, l , Kotohiracho 
Shiba, Min ato-Ku [502] 0656 
Osa ka: Ryoji Kobayashi 163, Umegae-ch o 
Kita -ku [362] 8771 

Business department 
Wallace C. Carmichael, Manager 
[212) 971 -3 191 
Stephen R. Weiss, Production Manager 
[212] 971-2044 
Thomas M . Egan, 
Assis tant Production M anager [212] 971 -3 140 
Dorothy Carmesi n , Contracts and B illings 
[212] 971-2908 

Circulation and research 
Milton Drake, M anager (212] 971 -3485 
lsaaca Siegel, Assist a nt Circulation Manager 
[2 12] 971 -6057 
David Strassler, Assistant Research Manager 
[£12] 971-6058 
Chloe D. Glover, Research Associate 
[212] 971-6057 . 

Electronics buyers' guide 
George F. Werner, General Manager 
f212] 971-2310 
Ray Smyth, Eastern Regiona l M ana ger 
(2 12] 971 -6538 
Regina Hera, Directory M anager 
[2 12] 971 -2544 
Thomas M . Egan, Production Ma nager 
(212] 971 ·3140 
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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 IN TERNATIONAL TELEPHONE AND TELEGRAPH CORPORATIO" 

FACTORIES IN WEST PALM BEACH , FLORIDA ; PALO ALTO, CALIFORNIA; LAWRENCE . MASSACHUSETTS; HARLOW AND FOOTSCRAY, ENGLAND; FREIBURG AND NURENBERG, GERMANY 
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