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Number 4 

Japan 

Space hardware 
Blue-sky thinkers at the Nippon 
Elech·ic Co. figure it won't be long 
before cars tooling down superhigh­
ways will be linked together like 
trains-but with electronic cou­
plings. 

In fact, the company's research 
laboratory has developed a key 
piece of hardware for the coupling 
-a simple laser radar. Nippon ex­
pects the radar to be used first as 
an alarm to warn drivers when 
they're tailgating. But the ultimate 
aim is a sophisticated speed con­
trol system that would keep cars 
spaced out. 

Uncomplicated. Nippon set out 
to develop as simple a radar as pos­
sible and wound up with a proto­
type transmitter less complex than 
an ordinary six-transistor radio. The 
receiver is little more than a photo­
transistor coupled to an integrated­
circuit amplifier. 

Further, there's no costly pulse­
timing circuitry. The angle between 
the transmitter and the receiver 
sets the distance at which the radar 
will develop an output signal. Nip­
pon Electric' s marketing men have 
yet to decide what's next for the 
simple radar, but it seemingly 
could be priced at $100 if built in 
quantity. 

Bursts. Basically, the transmitter 
is made up of a gallium-arsenide 
laser diode and a power supply to 
pump it. In the prototype, a single 
diode is pumped with 50-amperc 
pulses lasting about 170 nanosec­
onds. This puts the transmitter out­
put at 2 watts and gives the radar 
an effective range of somewhat less 
than 65 feet. However, Akira Ka­
waji, who led the development 
team, says his group has in the 
works a laser assembly made up 
of a stack of 10 GaAs diodes. This 
would boost the range to about 330 

Electronics I February 19, 1968 

feet, more than enough to space 
cars going at the highest legal 
speed in Japan. 

The 10-diode improved transmit­
ter would use the same power sup­
ply as the single-diode prototype. 
It runs off a 12-volt battery and has 
a d-c to d-c converter to boost 
voltage to 400 volts. The converter 
output charges a 0.02 microfarad 
capacitor and it in turn discharges 
through the diode under control of 
a pulsing circuit. The pulse repeti­
tion rate is 25 hertz and this holds 
the battery drain to about 100 milli­
watts. 

Pickup. Infrared pulses bounced 
off a car ahead would hit the re­
ceiver's phototransistor only at the 
critical distance established by the 
angle between the laser head and 
the receiver. Because of the fast 
pulses, a high-pass filter with a cut­
off somewhat less than 100 mega­
hertz can be used in the receiver. 
Thus, noise generated by changes 
in speed and by variations in the 
ambient light would have no effect 
on the response. 

The phototransistor is a special 
item, although fabricated by stand­
ard planar technique. Despite large 
base dimensions-2 mm square-the 
transistor has a cutoff frequency 
higher than 100 Mhz. No special 
precautions were needed to ward 
off charge storage in the base 
caused by deep-penetrating pho­
nons. The transmitter's repetition 
rate is so low that the effects of 
charge storage cause no complica­
tions. 

It's a snap 
Electronic shutters based on cad­
mium-sulfide photocells have 
turned even casual Sunday snap­
shooters into reasonably competent 
photographers. But with film 
speeds on the rise and cameras get­
ting smaller, camera makers have 
begun to clamor for more sensitive 
cells for their upcoming models. 

Bright idea. Transmitter for Nippon 
Electric's laser radar has fewer parts 
than a six·transistor radio. 

The Matsushita Electric Indus­
trial Co. thinks it can quiet that 
clamor. The company expects to 
market before yearend a CdS cell 
that develops a photocurrent of 
500 microamperes for each square 
millimeter of active surface when 
powered by a 1.3-volt battery and 
lit by 1 lux of light. That's roughly 
50 times the basic sensitivity of 
conventional cells. Because of the 
way they're packaged, though, the 
new devices best their predeces­
sors by only a factor of 10. 

Sandwich. Matsushita boosted 
the photosensitivity of the new cell 
by shifting to a sandwich configur­
ation. Previously Matsushita, like 
other producers of CdS devices, 
used a serpentine active element 
meandering between two metal 
electrodes. vVith this arrangement, 
the distance between elech·odes 
can't be less than 0.1 mm. The 
smaller the gap between electrodes, 
the more sensitive the cell. 

By tucking the CdS active layer 
between a transparent upper elec­
trode and an indium lower elec­
trode, Matsushita can get an elec­
trode separation of between 5 and 
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20 microns. The company has also 
developed a technique to control 
the lattice defects that activate the 
CdS, and with it can vary the re­
sponse characteristics over a much 
wider range than previously pos­
sible. Photocells for professionals' 
cameras need peak sensitivity at 
low light levels, while those for 
amateurs' cameras generally peak 
at high light levels. 

Dense. The switch to the sand­
wich configuration for tighter elec­
trode spacing is an obvious one 
but hard to achieve. It's been tried 
before but didn't work because pin 
holes developed in the CdS layer 
and shorted out the electrodes. 
Matsushita says the key to its new 
cell is the dense photosensitive 
layer, obtained, the company hints , 
by its combination of flux , temper­
ature, and control of the environ­
ment while the layer is deposited 
onto the glass substrate. 

The cells are fabricated in 
batches, starting with a glass sub­
strate about 4 inches by 4 inches. 
After the electrodes and CdS layer 
have been laid down, the glass is 
cut into sections about 4 mm 
square. They are either packaged 
in cans or fused into a solder 
mound atop an alumina chip. 

France 

Broken color line 
Last fortnight's Winter Olympics 
television spectacular meant some 
tidy business-an estimated $30 
million worth-for French makers 
of telecommunications equipment 
and broadcast equipment. But 
color-tv set makers, as expected, 
got little sales mileage out of the 
games. They may get more from a 
winter competition they're waging 
among themselves. 

An upstart company called Elec­
tronique Moderne de I' Oise (EMO) 
has shattered the industry's $1,000 
minimum price line on color sets. 
Major makers had been determined 
to keep prices high until a good 
part of their investment in color­
set production facilities had been 
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New geometry is major factor in 10-fold improvement over serpentine cells. 

written off, but the maverick com­
pany's action will almost certainly 
force them to scrap that policy. 

EMo has set $550 as the list 
price for its 19-inch set and $850 
for its 23-inch model. Although the 
company has gotten only 2,000 
color sets out to dealers since it 
began producing them last fall, its 
sales manager, Claude About, pre­
dicts that sales will be running at 
a rate of 40,000 sets yearly by the 
end of 1968. Total color-set sales 
for all France so far have been es­
timated at 10,000. 

Into the fray. Actually, EMO has 
been on the French consumer elec­
tronics scene as a n1aker of black­
and-white sets for nearly 15 years. 
But last fall, the company suddenly 
changed from just another small 
producer into a firm that could 
challenge the industry's pricing 
policies. Behind the transforma­
tion: a tripling of the company's 
capital that brought in a pair of 
formidable principals-free-wheel­
ing capitalist Sylvain Floirat and 
well-heeled inventor Henri de 
France, father of the Secam color­
tv system used in France and in 
the Soviet Union. 

Floirat's principal aim, says 
About, was to force down the high 
retail price levels-$1,000 to $1,200 
-maintained by the two leading 
French color-set producers, Com­
pagnie Frarn;:aise Thomson Hous­
ton-Hotchkiss Brandt and La Ra­
diotechnique, a subsidiary of Phil­
ii;>s' Gloeilampenfabrieken of the 

Netherlands. The pair claimed they 
would never be able to earn back 
the costs of starting up color-re­
ceiver development and production 
if set prices were low at the outset. 

Floirat, who heads the company 
that will produce de France's ver­
sion of the post-deflection-focus 
Lawrence tube, wants a mass mar­
ket as soon as possible. So, appar­
ently, does the de Gaulle govern­
ment, which owns part of the tube 
producer, Compagnie Fran9aise de 
Television [Electronics, Jan. 22, p. 
193]. 

Innovations. Along with Floirat's 
considerable drive, EMO has some 
technology going for it, a factor 
that gives it a cost edge over its 
competitors. For one thing, only 
EMO among French makers offers 
19-inch color sets; it imports the 
picture tubes from Germany and 
Japan. For another, EMo's circuitry 
is all solid state except for the hori­
zontal output stage. The transistors 
are cheaper than tubes, About 
maintains, and the sets can be as­
sembled by workers with little 
training. 

Largely to lure dealers, who 
must service sets covered by a one­
year warranty, EMO has packaged 
its circuitry in plug-in modules. 
For repairs, dealers simply locate 
the faulty board and replace it. The 
company fixes the faulty boards at 
its factory. 

About says Elvco's splash in the 
color market has caused the com­
pany's black-and-white sales to 
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spurt. The monochrome sets, curi­
ously, are conventional tube mod­
els. "Our next objective," About 
says, "is solid state black-and­
white receivers." 

Great Britain 

Magnetic modulator 
It's been nearly three years since 
a quartet of researchers at Bell 
Labs reported that yttrium-iron­
garnet (yig) could be made trans­
parent to infrared radiation at 
wavelengths from 1.1 microns to 
about 4.5 microns. One of the four, 
R.C. LeCraw, followed up the dis­
covery with an experimental opti­
cal modulator, but outside of that, 
there's been little effort in the U.S. 
toward putting the phenomenon to 
work. 

In Britain, though, Mullard Ltd.'s 
Roger Cooper has been plugging 
away at developing possible yig­
infrared devices and has now come 
up with a small and simple mag­
neto-optic modulator. It can put 
voice communications onto an in­
frared beam, but Cooper expects 
the first applications to be in de­
tection systems, where the modula­
tor could replace a motor-driven 
chopper. 

Associated Semiconductor Manu­
facturers Ltd., in which Mullard, a 
Philips subsidiary, holds a two­
thirds interest, expects to have the 
yig modulator on the market some­
time this year. A prototype of 
Cooper's modulator will make its 
debut in an infrared telephone link 
that Mullard will demonstrate next 
month at the annual Physics Ex­
hibition in London. 

True worth. Cooper admits his 
yig modulators, though much 
smaller, will cost much more 
than simple motor-and-slotted-disk 
choppers. But he feels that elim­
inating a motor that makes noises 
and needs maintenance will justify 
the added cost. 

And he's convinced that the yig 
modulators will be much cheaper 
than the electro-optic modulators 
currently used where mechanical 
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choppers aren't feasible. Electro­
optic modulators-almost always 
potassium dihydrogen phosphate 
(kdp) crystals-range in price from 
$385 to slightly more than $4,000. 
Also, they require high drive volt­
ages-generally in the kilovolt range 
and never less than 75 volts. 

The yig devices need only 6 volts. 
Of course, they won't work in the 
visible portion of the spech·um as 
kdp modulators do. 

Polarized. Mullard's modulator is 
built around a yig disk 5 millime­
ters in diameter. Tucked inside a 
wound bobbin about a half-inch in 
diameter, it's flanked on either side 
by small polarizing plates. 

An infrared beam passing through 
the modulator is first polarized and 
then-because of the Farraday ef­
fect-rotated by any magnetic field 
set up by the coil surrounding tl1e 
yig disk. Varying the current fed 
to the coil therefore changes the 
angle between the beam and the 
axis of the exit polarizing plate 
and hence the amount of infrared 
radiation that gets through. Besides 
being amplitude-modulated in this 
way, the beam can be frequency­
modulated by varying the fre­
quency of the current to the coil. 

In the thick of it. The maximum 
modulation depth depends largely 
on the tl1ickness of the disk. With 
a disk 2 mm thick, the modulator 
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can handle wavelengths from 1.2 
to 2.4 microns and requires a drive 
current of 25 milliamperes root­
mean-square for full modulation. 

In the magneto-optic telephone 
link Mullard will demonstrate next 
month, the beam of an ordinary 
4.8-volt tungsten lamp is focused 
on the modulator and a microphone 
circuit drives the coil to amplitude­
modulate the output beam. For re­
ception, a photodiode picks up the 
modulated infrared beam. Range is 
about a mile. 

West Germany 

The low road 
Television receiver makers so far 
have followed the high road toward 
developing large-screen transistor­
ized sets without costly power 
transformers. And with consider­
able fanfare, semiconductor prv­
ducers have been getting into the 
market with transistors that can 
withstand 1,000 volts or more. Such 
transistors are the crucial compo­
nent for the horizontal output stage 
of sets working directly off recti­
fied line voltage. 

While the pack pushes upward 
-the goal now is a 2,000-volt tran-

Rig with a yig. Mullard's Roger Cooper talks over infrared telephone 
link built around the magneto-optic modulator he developed. 
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18 kv 

320µ.h 

D-C CONTROL VOLTAGE 

3.5µ.f 100r.f D1 500µ.t 

Well paired. Adding a second transistor to horizontal deflection circuit 
eliminates the need for a power transformer and for high-voltage 
transistors as well. 

sistor for Europe's 250-volt line 
voltages-Siemens AG has taken 
the low road. At last week's Inter­
national Solid State Circuits Con­
ference in Philadelphia, Guenter 
Eberhard, one of the company's 
application engineers, showed how 
to make standard 300-volt transis­
tors do for line-operated all-tran­
sistor receivers. 

Add one. In the Siemens setup, 
the usual output driver transistor 
works with a second transistor 
called " the pump" (Q2). It switches 
the rectified 250-volt supply onto 
the deflection circuitry during the 
Ryback interval, when the voltage 
across the yoke is at a peak. In 
conventional transistorized drive 
stages , power· feeds into the yoke 
through the sweep and the level 
must be kept low-about 30 volts 
-to hold the eight-fold rise at fly­
back within acceptable limits. It's 
this requirement, more than any­
thing else, that makes a power 
transformer necessary for conven­
tional solid state sets. 

Besides doing away with the 
usual power transformer for the 
horizontal driver, the two-transistor 
circuit turns out to be a convenient 
source of low-level d-c for the ver­
tical deflection stage and the audio 
stages. What's more, a control volt­
age properly applied to the pump 
transistor keeps the low-level 
source stable even with power 
drains as high as 20 watts. 

Fire two. In the new driver cir­
cuit, the two transistors are held 
off and on in turn by the secondary 

windings (n2 and n3) of the hori­
zontal driver transformer (T2) . 

During the second half of the 
sweep interval, Q1 conducts and 
the 3.5 µ.f capacitor feeds the yoke 
a current that increases linearly. 
At the end of the sweep period, 
transistor Q1 stops conducting and 
the yoke's energy is transferred to 
the 100-nf flyback capacitor. As its 
voltage builds up, the pump tran­
sistor Q2 switches on to feed power 
into the deflection circuit. 

Safer pace 
Today's pacemakers-those body­
implanted electronic devices that 
stimulate a weak heart-carry their 
own hazards. The failure, or even 
aging, of a critical component in 
their oscillator circuit can cause a 
sudden rise in its rate, a pulsing 
that can severely strain the heart. 
A decrease in battery voltage or 
the seeping of body fluids through 
small cracks in the pacemaker's 
epoxy encapsulation may also lead 
to a sharp inr.rease in the device's 
pulse rate. 1n a few cases, this sort 
of circuit runaway has caused 
death. 

The problem may be over. Ger­
hard Weil, a 28-year-old doctoral 
candidate at the Aachen Technical 
University, has built a pacemaker 
that's practically failsafe. 

Slowdown. Weil's device is built 
with integrated circuitry, which is 
inherently more reliable than the 
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discrete components used so far. 
Even more important is the unit's 
special four-layer relaxation oscil­
lator. Instead of rising, its rate drops 
as battery voltage declines. Even if 
body fluids penetrate the encap­
sulation, the pulse rate will fall. 

In a pinch. For all the advantages 
of switching to IC's for pacemakers, 
Weil says it's easy to see why medi­
cal electronics firms have stuck 
with discrete components. Most 
makers are small companies with 
limited, if any, IC production facili­
ties. And there isn't a big enough 
market in this field to interest the 
big semiconductor firms. 

Another factor, Weil suggests, is 
the need for high-ohmic resistors, 
which are hard to produce on IC 

chips. Weil's circuit uses pinch re­
sistors-an ordinary diffused resis­
tor with an emitter diffusion atop 
it to limit its cross-section-for the 
high ohmic values needed to keep 
current drain to less than 10 micro­
amperes. With the five mercury 
cells that power it, the IC pace­
maker should last well over three 
years. About 21h years is the maxi­
mum for discrete units, and some 
are changed yearly. 

Weil claims, in fact, that the life­
time of the IC pacemaker is limited 
only by the battery. P.R. Mall01y & 
Co.'s battery division is now devel­
oping a 10-year cell, notes Walter 
L. Engl, head of the university's 
institute of theoretical electrnnics, 
and when it becomes available, "Ic 
pacemakers will be an absolute 
necessity.'' Engl read a paper on 
Weil's device at last week's Solid 
State Circuits Conference. 

Time to split. Like many other 
researchers, Weil expects biological 
power sources to be harnessed to 
drive pacemakers. Until such power 
sources are practical, though, he 
thinks pacemakers should be built 
and implanted in two parts. One 
would carry the pulse-generating 
circuit proper plus the probe that 
goes to the heart to apply the pace­
making voltages. The other would 
consist of the power pack. This 
would ease the job of installing new 
batteries and save some money for 
the patient as well; all-in-one units 
have to completely replaced every 
time a battery is changed. 

Electronics I February 19, 1968 

NEED A 

3000VOLT 
ZENER DIODE? 

Corotron actual size: Photo­
multiplier power supply, showing 
Corotron location,% size. 

You could string together several hundred zeners. Or you 
could specify one Victoreen Corotron. It is the gaseous equiv· 
alent of the zener with all the advantages of an ideal HV zener 
diode. 

For space research and other rugged applications requiring 
absolute power supply stability, GV3S Series, shown, provide 
the ideal reference voltage anywhere in the range of 400 to 3000 
volts. They enable circuitry to maintain constant high voltage 
regardless of battery source voltage or load current variations. 
Cubage and weight (GV3S Corotron weighs only 4 gm.) are 
important considerations. So is temperature variation (Coro· 
trons operate from 200°C down to -65°C). Ruggedized versions 
withstand shock to 2000 G, vibration 10 to 2000 cps. 

If you're trying to simplify circuits ••• to cut cost, size and 
weight ... to upgrade performance-you need Corotron high 
voltage regulators. Models are available now from 400 to 30,000 
volts. A consultation with our Applications Engineering Dept. 
will speed up the countdown. 8501." 

VICTOREEN 

VICTOREEN INSTRUMENT DIVISION 
10101 WOODLAND AVENUE • CLEVELAND, OHIO 44104 
IN EUROPE: GROVE HOUSE, LONDON RD., ISLEWORTH, MIDDLESEX, ENGLAND 

Circle 239 on reader service card 239 



Electronics advertisers 

• Acopian Corp. 220 
Mort Barish Associates 

Adams & Westlake Co. 58 
Kasper & Assoc ., Inc. 

• Alden Electronics 143 
Larcom Randall Adv., Inc. 

Allen-Bradley Co. 
Fensholt Adv. Agcy. 

35,37 

• Amphenol Corp., Connector Div. 161 
Marsteller, Inc. 

• Analog Devices, Inc. 193 
Kenen Associates 

Andrew Corp. 
Fensholt Adv. , Inc. 

232 

Austron, Inc. 188 
Don L. Baxter, Div. of 
Albert Frank-Guenther Law, Inc. 

Automatic Electric Co., Sub. of General 
Telephone & Electronics Corp. 183 
Marsteller, Inc. 

Avtel Corp. 228 
Frost, Shaffer, Gauthier 

•Bausch & Lomo, Inc. 149 
Wolff Assoc., Inc. 

• Beckman Instruments, Inc., Helipot Div. 76 
Hixson & Jorgensen, Inc. 

Belden Corporation 
Fensholt Adv., Inc. 

• Bendix Corp., 
Flight & Engine Instruments Div. 
MacManus, John & Adams, Inc. 

• Blackstone Corp., Ultrasonics Div. 
Carr·Liggett Adv., Inc. 

Buckbee-Mears Co. 
Midland Assoc., Inc. 

• Bulova Watch Co., Electronics Div. 
Frank Best Co., Inc. 

40,41 

44 

221 

225 

178 

Bunker-Ramo Co. 56, 208 
Diener & Dorskind, Inc. 

• Burr Brown Research Corp. 197 
N.A. Winter Adv. Agcy. 

a Bussmann Mfg. Div. of 
McGraw Edison Co. 73 
Henderson Adv. Co. 

By-Buk Company 192 
Albert Frank-Guenther Law Adv., Inc. 

Cambridge Thermionic Corp. 
Chirurg & Cairns, Inc. 

Centralab, Div. of Globe-Union, Inc. 
The Brady Co. 

Chicago Miniature Lamp Works 
Buti·Roberts Adv. 

Chrono-Log Corp. 
Hill Associates 

Cimron, Div. of Lear Siegler, Inc. 
Phillips-Ramsey, Inc. 

Clare & Co., C.P. 
Reineke, Meyer & Finn Adv., Inc. 

• Clevite Corp., Piezoelectric Div. 
Carr Liggett Adv., Inc. 

• Clifton Precision Products Co., 
Div. of Litton Industries 
Ivey Adv., Inc. 

Connecticut Hard Rubber Co., The 
Chirurg & Cairns, Inc. 

Consolidated Vacuum Corp., 
Sub. of Bell & Howell 
Wolff Assoc., Inc. 

Consolidated Electrodynamics Corp., 
Sub. of Bell & Howell 
Hixson & Jorgensen, Inc. 

Control Data Corp., 
Analog Digital Systems Div. 
Barnes-Champ Adv. 

• Cornell-Dubilier Electronics 
Daniel & Charles, Inc. 

240 

207 

242 

176 

228 

42 

131 

223 

24 

141 

36 

103 

180 

17 

February 19, 1968 

• Daven, Inc. 
Weston Assoc ., Inc. 

Delco Radio, Div. of 
General Motors Corp. 
Campbell·Ewald Co. 

Delta Products, Inc. 
Noble De Roin & Associates 

Digital Equipment Corp. 
Kalb & Schneider, Inc. 

Digitran Co., The 
Smith·Klitten, Inc. 

Dit-Mco International Div. of 
Xebec Corp. 
Martin Fromm & Assoc ., Inc. 

Douglas Randall, Inc. 
West, Weir & Bartel, Inc. 

147 

114, 115 

224 

220 

163 

219 

218 

• DuPont de Nemours Co., Mylar Div. 138 
Batten, Barton, Durstine & Osborn, Inc. 

Durant Manufacturing Co. 182 
Franklin Mautner Advertising 

E-H Research Laboratories, Inc. 51 
Steedman, Cooper and Busse Advertising 

Electro Motive Mfg. Co. 
Reynolds & Foster, Inc. 

Electronics Buyers' Guide 
Plansboard Adv., Inc. 

144 

224 

Electronic Engineering Co. of California 167 
Jansen Associates 

Emerson & Cuming, Inc. 216 
Edwin F. Hall 

Executone, Inc., Printact Relay Div. 178 
J.A. Richards 

•Fairchild Semiconductor, Inc. 18, 19, 20, 21 
Faust/Day, Inc. 

Ferroxcube Corp. of America 
Solow Wexton, Inc. 

Frenchtown/CF!, Inc. 
Mort Barish Assoc., Inc. 

Fujitsu, Ltd. 
Asia Adv. Agcy., Inc. 

217 

63 

124, 125 

General Atronics Corp. 67 
Garceau Hallahan & McCullough, Inc. 

G & E Bradley, Ltd. 195 
Hyde & Partners, Inc. 

• General Electric Co., 
Specialty Control Div. 75 
Robert S. Cragin, Inc. 

• General Electric Co., 
Vacuum Products Business Section 162 
Doe·Anderson Adv. Agcy., Inc. 

• General Instrument Corp., 
Semiconductor Products Div. 66 
Norman Allen Associates 

General Radio Co. 2nd Cover 
Horton, Church & Goff, Inc. 

G.T.I. Corp. 190 
Meek and Thomas, Inc. 

• Gudebrod Brothers Silk Co., 
Electronics Div. 184, 185 
Ramsdell·Buckley & Co. 

Hamilton Watch Co. 206 
Beaumont, Heller & Sperling, Inc. 

Hansen Manufacturing Co. 216 
Keller·Crescent Co. 

Hewlett Packard, H-P Associates 65 
Lennen & Newell, Inc. 

Hewlett Packard, 
Colorado Springs Div. 
Tallant/Yates Adv., Inc. 

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

3rd Cover 

203 

• Hewlett Packard, Microwave Div. 2 
Lennen & Newell, Inc. 

• Hewlett Packard, 
F.L. Moseley Co. Div. 156 to 160 
Lennen & Newell, Inc. 

• Hewlett Packard, Palo Alto Div. 
Lennen & Newell, Inc. 

• Hewlett Packard, Rockaway Div. 225 
Culver Adv., Inc. 

Hl-G, Inc. 213 
Marketing Assistance, Inc. 

Honeywell, Computer Control Div. 49 
Franklin P. Folts, Inc. 

Honeywell, PMD Div. 38, 39 
Batten, Barton, Durstine & Osborn, Inc. 

Hughes Aircraft Co. 181 
Foote, Cone & Belding 

• I B M Corporation 166 
Ogilvy & Mather, Inc. Adv. 

IEEE (Institute of Electrical & 
Electronic Engineers) 192 
Alpaugh Advertising 

• Indiana General Corp., Ferrites Div. 221 
Griswold & Eshleman 

Industrial Electronic Hardware 153 
A.O. Adams Advertising, Inc. 

International Crystal Mfg. Co. 142 
Robert V. Freeland & Associates 

International Electronic Research Corp. 68 
Van Der Boom, Mccarron, Inc. Adv. 

ION Physics 16 
Kalb & Schneider, Inc. 

Iowa Development Commission 
L.W. Ramsey Advertising 

ITT Semiconductors Div. 
Neals & Hickok, Inc. 

Jerrold Electronics Corp. 
Gray & Rogers, Inc. 

• Johanson Mfg. Co. 
Josephson, Cuffari & Co. 

Johnson Co., E.F. 
Midland Associates 

• Lapp Insulator Co. 
Wolff Associates 

Lenox-Fugle Electronics, Inc. 
Keyes, Martin & Co. 

Litton Industries, Inc., 
Electron Tube Div. 
West, Weir & Bartel, Inc. 

Litton Industries, Inc., 
Triad Distributor 
West, Weir & Bartel , Inc. 

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

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

• Magnetic Shield Div., 
Perfection Mica Co. 
Burton Browne Adv. 

Magnetico, Inc. 
The Stanley Schwartz Co. 

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

222 

64 

14 

212 

225 

199 

204 

15 

196 

214, 215 

9 

179 

152 

194 

Marconi Instruments 70 
McCarthy, Scelba & DiBiasi Adv. Agcy., 
Inc. 

Metex Corp. 
Keyes, Martin & Co. 

72 

• Microsonics, Inc. 152 
S. Gunnar Myrbeck & Co. 

• Micro Switch Div. of Honeywell 92 
Batten, Barton, Durstine & Osborn, Inc. 
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Minnesota Mining & Mfg. Co., 
Chemical Div. 
Young & Rubicam, Inc. 

Minnesota Mining & Mfg. Co., 
Scotchpar Div. 
Young & Rubicam, Inc. 

Molex Products Co. 
Fensholt Adv., Inc. 

Monsanto Co. 
Foote, Cone & Belding 

189 

210 

6 

91 

Motorola Government Electronics Div. 8 
Botsford, Constantine & McCarty, Inc. 

Motorola Semiconductor Products, 
Inc. 27 to 34, 43 
Lane & Bird Adv. Inc. 

National Electronics, Inc. 221 
Connor-Sager Associates 

National Semiconductor Corp. 132, 133 
Jay Chiat & Associates 

North Atlantic Industries, Inc. 148 
Murray Heye rt Associates 

Pacific Measurements, Inc. 7 
Jack Herrick Adv., Inc. 

Patwi n Electronics 202 
Graceman Adv., Inc. 

Phelps Dodge Electronic Products Corp. 198 
Smith, Dorian & Burman, Inc. 

Phoenix Chamber of Commerce 208 
Jennings & Thompson Advertising 

Radiation, Inc. 55 
W.M. Zemp & Assoc., Inc. 

Radio Cores, Inc. 208 
Sander Rodkin Adv. Agcy., Ltd. 

Radio Corporation of 
America 4th Cover, 12, 13, 57 
Al Paul Lefton Co. 

Raytheon Co., Components Div. 164 
Fuller & Smith & Ross, Inc. 

Reeves Hoffman, Div. of 
Dynamics Corp. of America 188 
Adams Associates, Inc. 

Sage Electronics Corp. 229 
Mathison Adv., Inc. 

Sanders Associates, Inc., 
Instrument Div. 222 

Chirurg & Cairns, Inc. 

Sensus International 238 
John W. Hall 

Sierra Electronics, Div. Philco Ford 11 
Hal Lawrence, Inc. 

Signetics Corp., 
Sub. Corning Glass Works 154 
Cunningham & Walsh, Inc. 

• Siliconix, Inc. 74, 146 
Graphics West 

• Simpson Electric Co. 168 
Emerad Advertising Service, Inc. 

Sloan Instruments Corp. 62 
Palmer/Larson Communications 

•Sorensen Operation, Raytheon Co. 61 
James Advertising, Inc. 

South Dakota Industrial Development 
Expansion Agency 204 
Maurice Paulsen Advertising 

Sprague Electric Co., The 5, 10 
Harry P. Bridge Co. 

• Stackpole Carbon Co., 
Electronic Components Div. 104, 226, 227 
Meek & Thomas, Inc. 

Sy nth a ne Corporation 229 
Arndt, Preston, Chapin, Lamb & Keen, Inc. 

Syntron Co. 165 
De Sales Advertising, Inc. 
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•Tektronix, Inc. 
Hugh Dwight Adv., Inc. 

Telonic Instruments 
Jansen Associates, Inc. 

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

Texas Instruments Incorporated 

136 

69 

22 

Components Group 186 
Don L. Baxter, Div. of 
Albert Frank-Guenther Law, Inc. 

• Texscan Corp. 172 
Talad Adv. Agcy. 

Thomson Electric Co., Inc. 150 

• Tracor, Inc. 205 
Weekley & Valenti, Inc. 

• TRG, Inc., Control Data Corp. Div. 200 
Culver Adv., Inc. 

Trio Laboratories, Inc. 71 
Zam & Kirshner, Inc. 

• Trygon Electronics, Inc. 215 
Kameny Associates, Inc. 

Trymetrics Corp. 140 
Kameny Associates, Inc. 

• Tung.Sol Division, 
Wagner Electric Corp. 223 
Feeley & Wheeler, Inc. 

Ula no Graphic Arts Supplies, Inc. 175 
Lory Roston Associates 

Universal Instruments Corp. 174 
Carce Marketing, Inc. 

Vector Electronics Co. 202 
Van Der Boom, Mccarron, Inc. 

Victoreen Instrument Co., The 239 
Palm & Peterson, Inc. 

Vidar Corp. 53 
Hal Lawrence, Inc. 

Wakefield Engineering, Inc. 229 
Sales Promotion Services, Inc. 

Westinghouse Semiconductor Div. 134, 135 
McCann/ITSM 

• Weston Instruments, Inc., 
Newark Div. 209 
Arndt, Preston, Chapin, Lamb & Keen, Inc. 

• Weston Instruments, Inc., 
Transicoil Div. 219 
Arndt. Preston, Chapin, Lamb & Keen, Inc. 

Classified Advertising 
F.J. Eberle, Manager 

EMPLOYMENT OPPORTUNITIES 

EQUIPMENT 
(Used or Surplus New) 
For Sale 

ADVERTISERS INDEX 

230-231 

231 

California Electric Manufacturing Co. 230 

Joseph P. Corcoran 230 

General Electric Co., Capacitor Dept. 230 

Radio Research Instrument Co. 230 

U.S. Navy San Francisco Bay 
Naval Shipyard 231 

• For more information on complete product 
line see advertisement in the latest Elec­
tronic Buyer's Guide 

Advertising sales staff 
Frank E. LeBeau [212] 971-6464 
Advertising 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] 892-2868 
Boston, Mass. 02116: Willi am 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, Texas 75201: Richard P. Poole, 1800 
Republic National Bank Tower, 
[214] RI 7-9721 
Denver, Colo. 80202: Joseph C. Page, David 
M. Watson , Tower Bldg. , 1700 Broadway, 
[303] 255-5484 
Detroit, Michigan 48226: Ralph Hanning 
856 Penobscot Building · 
[313] 962-1793 
Houston, Texas 77002: Kenneth George, 
2270 Humble Bldg., [713] CA 4-8381 
Los Angeles, Calif. 90017: Ian C. Hill, 
John G. Zisch, 1125 W. 6th St., 
[213] HU 2-5450 
Minneapolis, Minn. 55402: J. Bradley 
MacKimm, 1104 Northstar Center 
[612] 332-7425 
New York, N.Y. 10036 
500 Fifth Avenue 
Donald R. Furth [212] 971·3615 
James R. Pierce [212] g71·3616 
John A. GarJand [212] 971·3617 
Philadelphia, Pa. 19103: 
Jeffrey M. Preston 
Warren H. Gardner, 
6 Penn Center Plaza, 
(215] LO 8-6161 
Pittsburgh, Pa. 15222: Warren H. Gardner, 
4 Gateway Center, [412] 3g1.1314 
Portland, Ore. 97204: James T. Hauptli, 
218 Mohawk Building, 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. 
[314] PA 5-7285 
San Francisco, Calif. 94111: 
James T. Hauptli, 255 California Street, 
[415] DO 2-4600 
London Wl: Edwin S. Murphy Jr., 
34 Dover Street, Hyde Park 1451 
Paris: Pierre Braude, European Director 
88-90 Avenue Des Champs·Elysees, Paris 8. 
Phone: 225 85 88 
Milan: Robert Saldel 
1 via Baracchini Phone: 86·g0-656 
Frankfurt/Main: Hans Haller 
Elsa-Brandstroem Str. 2 
Phone: 72 01 81 
Geneva: Mike Zeynel 
1, rue du Temple Phone: 31 95 60 

Tokyo: Nobuyuki Sato, 1, Kotohiracho 
Shiba, Mina to-Ku (502] 0656 
Osaka: Ryoji Kobayashi 163, Umegae·cho 
Kita-ku [362] 8771 

Business Department 
Waliace C. Carmichael, Manager 
1212] 971 -3191 
Stephen R. Weiss, Production Manager 
[212] 971·2044 
Thomas M. Egan, 
Assistant Production Manager [212] 971 -3 140 
Dorothy Carmesin, Contracts and Billings 
f212] 971-2908 
Frances Vallone, Reader Service Manager 
[212] 971-2865 

Circulation and Research 
Milton Drake, Manager [212] 971-3485 
lsaaca Siegel, Assistant Circulation Manager 
(212] 971 ·6057 
David Strassler, Assistant Research Manager 
(2121 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 
[2 12] 911-6538 
Regina Hera, Directory Manager 
(212] 971-2544 
Thomas M. Egan, Production Manager 
(212] 971-3140· 
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Component 
space ? 
stuffed • 

Ge design room 
with the new 

space watchers' diet 
Centralab's new, low cost SLIM TRIM Resistor is the ideal 
prescription for designers who have to make every frac­
tional inch of space count. The Slim Trim takes so little 
room, it all but disappears in entertainment, military and 
industrial applications. 

Out of sight, but not out of might. The Slim Trim is 
rated at 1I4 watt per section at 70° C, and offers resist­
ance values ranging from 100 ohms to 15 megohms. 
Maximum voltage is 350 volts, which may be exceeded 
in special applications. 

The unit is built on a .025" thick base plate of alumina 
to provide more effective heat dissipation. Carbon com­
position resistance is bonded directly to the plate for 
maximum reliability. 

In addition to variable resistors, units can be supplied 
with fixed resistance as well. Multiple units with two, 
three or four sections are available. Single and multiple 
units are available with "hat" knobs, low profile knobs or 
without knobs. An edge adjust knob is available on single 
units only. Unit cost is as slim as under $.07 in quantity. 

hen design spaces are bulging, a diet of Slim Trims 
i;pa space watcher's best friend . 

.,. foR SAMPLES AND MORE INFORMATION ON SLIM TRIMS 
AND. THE COMPLETE LINE OF CENTRALAB PRODUCTS, 
WRITE CENTRALAB. TODAY. CENTRALAB PRODUCTS ARE 
MARKETED THROUGH CENTRALAB INDUSTRIAL DISTRIBU­
TORS AND INTERNATIONALLY THROUGH GLOBE-UNION INC. 
- INTERNATIONAL DIVISION. 

SPECIAL NOTE: Have you investigated the new, low cost of 
Centralab's STA miniature trimmer resistors? 

CENTAALAB 
Electronics Division 
GLOBE-UNION INC. 

5757 NORTH GREEN BAY AVENUE 
MILWAUKEE, WISCONSIN 53201 

M-6809 
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hp 1 BOA Oscilloscope 

hp 180£ Military Version Oscilloscope 

Our grammar may not be correct ... but the description is! 
The standard hp 180A Oscilloscope is a RUGGED scope. 

Take its environmental specs, for example. The 180A scope 
with plug·ins operates in temperatu res from -28 to +65°C­
and at altitudes to 15,000 feet. It operates in a steamy 95% 
relative humidity up to 40°C. It operates after being vibrated in 
three planes for 15 minutes each with 0 .010 " excu rsion from 
10 to 55 Hz. It's rugged enough to take rough treatment in field 
trucks-and rugged enough to take being banged around your 
labo rato ry ... without affecting electrical performance! 

Take the already rugged 180A, further ruggedi ze its step · 
ahead circuitry and wrap it in a splash-proof case. The result is 
the" RUGGEDEST" scope-the 180E (AN / USM -28 1, FSN 6625 -
053 -3 112) Military Vers ion Oscilloscope. In fact , it is the rug · 
gedest scope in the wo rld! 

We battered the 180E with a 400-pound hammer. We sub ­
jected it to spray. We checked it for RFI. We steamed it in 95% 
humidity at temperatures up to 65°C while operati ng. Some of 

MIL-E- MIL-E-
MIL-E- 4158C 4158C MIL-E- MIL-F- MIL-S-
16400F outdoor indoor 4970A 18870C 85128 

Class 2 & 4 equipment equipment PROC Ill Class 4 PROC 3 

Temp. 
oper . • * • • • • 

Altitude 
aper . .A. • • • • • 

Humidity • • • • • • 
Shock • .A. .A. • • • 
RFI • • • ... ... • e Passed * Not tested A Indicates test not required 

the other significant military specifications met by the 180E 
are listed in the table. It met these specifications-and our own 
exacting electrical specifications-with no ifs, buts or maybes­
NO COMPROMISE! 

If you're looking for a 50 MHz, 30 -pound, solid-state, plug­
in scope with a large easy -to-read 8 x 10 cm CRT, 7 nsec rise 
time and 5 mV/cm sensitivity get the rugged hp 180A. If you're 
working in extreme environments , get the "ruggedest"-the 
hp 180E Oscilloscope! 

Ask your hp field engineer for the data sheet on the 180A 
and forthe 180E data sheet which gives test results and a cross 
reference to military specifications, plus full electrical specifi­
cations. Or, write to Hewlett-Packard , Palo Alto, California 
94304. Europe : 54 Route des Acacias, Geneva. 

Price : For the hp 180A Oscilloscope, $825; hp 180AR (rack 
mount), $900; hp 1801A Dual Channel Amplifier, $650; hp 
1820A Time Base, $475; hp 1821A Time Base and Delay Gen ­
erator, $800. For the hp 180E Oscilloscope, $1215 ; hp 180ER 
(rack mount), $1205; hp 1801E, $800; hp 1820E, $570; hp 
1821 E, $920, hp 10164A Accessory Kit and Front Cover, $165 ; 
hp 180E Military Oscilloscope System (AN / USM-281, FSN 
6625-053-3112), $3100. 

087/ 29 

HEWLETTi;f; PACKARD 

OSCILLOSCOPE SYSTEMS 
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No other 
100W silicon 
power transistor 
in the industry 
can match this 
performance pOint 

Typical Series Voltage 
Regulator Circuit Using 2N5240 

~II 
105-
125V 

DIFF. AMP. 

- OUT 

2N5239 
41----+---+-~1---1--~(2_2_5_V~l-1-1-~__:.;....:....:--r.;-+--1 

0.02 ---~--+-~--!--+---!--1-----'---'---'---!--1 
10 

2 4 6 8 
100 

2 6 8
1000 

COLLECTOR-TO-EMITTER VOLTS (VcEl 

Maximum Safe Area Operating Curve for Type 2N5239 
and 2N5240 

Now, full second breakdown protection up to 100 W dissipation and 150 volts, 
plus safe area rated up to 300 volts! That's a brand new level of power 
performance and reliability for high-voltage silicon transistors. 

We made this capability possible by creating a unique pellet construction 
technique-multiple diffusion combined with the multiple emitter concept 
made famous by RCA " overlay." To you , this means better performing , more 
reliable circuits for high-voltage regulators, series regulators , high-speed 
inverters for off-the-line operation , switching bridge amplifiers for servo motor 
controls, and ultrasonic power amplifiers. 

Depending on your circuit requirements , you can choose between the 2N5240 
with a Veer (sus) of 350 volts or the 2N5239 with a 250 volt rating. Both transistors 
have an le (max.) of 5A and P1 of 100 W. 

For more information consult your RCA Representative or your RCA Distributor. 
For technical data, write: Commercial Engineering , RCA Electronic 
Components and Devices, Section IN2-3, Harrison, N. J. 07029. 

RCJI 
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