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money by using the computer to 
keep track of the ship's stock of 
food , liquor, drinking water and 
housekeeping supplies. 

Japan 

Plenty of scope 

Navigational radar is commonplace 
equipment for the world's ships­
from supertankers all the way down 
to fi shing vessels. So maritime 
schools generally give their cadets 
a dry-land introduction to inter-

corder. But Japan Radio also sees 
possible applications in radar map­
ping and for troubleshooting. With 
slight modifications, the system 
also could serve as a ship's track 
recorder; with one ppi fram e re­
corded every 5 minutes, a reel 
could store a ship's movements 
over a two-day period. Customers 
for the recorder are expected to 
span the spectrum from schools 
specializing in fisheries train ing to 
the military. 

Polar. To keep the equipment 
simple, Japan Radio opted for 
straightforward recording of the 
radar signal in the polar coordi­
nates used for ppi displays. The 

Sea scene. Three·rack adapter and modified video·tape unit make up Japan 
Radio system to record shipboard ppi displays for playback on shore. 

preting radar scope displays with 
training films. Most often it's not 
until he's at sea that a cadet gets 
a real feel for working with a plan 
position indicator (ppi). 

Now the Japan Radio Co. has 
come up with some relatively in­
expensive equipment that brings 
at-sea ppi displays ashore. It's a 
$7,000 system that records ship­
board radar data on tape for play­
back on a standard radar console. 
The system is built around a 
slightly modified industrial video 
tape recorder, and a three-rack 
adapter developed by Japan Radio. 
The combination makes it possible 
to record an hour's worth of ppi 
displays , along with commentaries 
by deck officers and instructors, on 
a 101h-inch reel of tape. 

Training of navigators figures to 
be the major use for the radar re-
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modified video tape recorder makes 
one helical scan every l/60th sec­
ond, the duration of a standard tele­
vision fi eld. During each scan from 
5 to 35 radial spokes of the ppi 
display are recorded, depending on 
the spoke repetition rate of the 
radar. Each spoke consists of a 
trigger pulse from 0.7 to 3 micro­
seconds wide, followed by the 
video signal. Nominal bandwidth 
of the tape recorder (made by the 
Victor Co. of Japan) is 3.5 Mhz. 

The major modification in the re­
corder itself is the addition of a 
precise 60-hertz oscillator (in the 
follow-on systems, the oscillator 
will be built into the adapter). The 
oscillator's output pulses substi­
tute for the synchronizing pulses 
in television signals. The pulses 
control input for the servosystem 
that holds the tape speed constant. 

Electronics Abroad 

In step. In ppi displays, the cir­
cular sweep is kept rotating in pace 
with the radar antenna through a 
synchro sys tem. At first glance, it 
would seem that four synchro sig­
nals mu st be recorded-the three 
stator phases and the power supply 
reference. Japan Radio engineers, 
however, found a way to do the 
job with a single pair of signals 
recorded on one of the tape's two 
audio tracks. 

The two signals are simply the 
voltages in two of the stator wind­
ings with respect to the third wind­
ing. To reproduce the third stator 
signal for playback, the two re­
corded signals are summed, the 
result halved, and its phase re­
versed. And since only the envel­
opes of the synchro signals are 
recorded, the original carrier-the 
power supply frequ ency-doesn' t 
appear. A carrier frequency for the 
synchros on the ppi scope is in­
serted at playback. This means that 
50- or 60-lw rtz synchros can be 
used on the monitor console even 
though the radar with which the 
recordings are made uses 400-cycle 
synchros . 

Envelopes of the two recorded 
synchro signals frequency-modu­
late subcarricrs of 7 and 9 kilo­
hertz in one of the two audio chan­
nels on the tape. The lower part 
of the channel-from 0 to 3 kilo­
hertz-is used to record the at-sea 
commentary. The second 10-khz 
audio channel is left clear for post 
recording. 

West Germany 

It's a gasser 
Electronic components manufactur­
ers long have realized they've been 
missing out on a potentially huge 
market-the millions of automo­
biles produced every year all over 
the world. 

Except for car radios, though, 
the automotive market has been 
elusive. To be sure, many auto 
makers have toyed with transistor­
ized ignition systems and some 
offer them as optional extras. But 
none has made the leap to stand-
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ard equipment for a mass-produced 
model. And even with such seem­
ingly simple hardware as inte­
grated-circuit voltage regulators, 
the auto makers have had their 
troubles [see story p. 137]. 

A Brst solid break into the auto­
motive market for electronics, how­
ever, came last month. Then, West 
Germany's largest auto producer, 
Volkswagenwerk AG, announced 
that all its 1968-model VW 1600's 
destined for the U.S. market would 
have an electronic fuel injection 
control system as standard equip­
ment [Electronics, Sept. 18, p. 259]. 
Volkswagen will do very well if 
it sells 90,000 of these in the U.S. 
next year. For U.S. auto makers, 
that's small change; but Kurt Lotz, 
VW's deputy chairman, rates the 
shift to electronic fuel control as 
"ushering in a new era in the his­
tory of the spark ignition engine." 

Exhaustive. More than anything 
else, it was the U.S.'s antipollution 
laws that spurred Volkswagen to 
make the switch. Fearful that it 
would lose out in its best overseas 
market unless it could comply with 
the upcoming laws, the company 
turned to Robert Bosch GmbH for 
help in cutting down the pollutants 
-essentially partly burned fuel­
in car exhaust gases. 

Bosch, West Germany's biggest 
auto-electric manufacturer, had 
been working on electronic fuel 
injection control since 1958 and 
convinced Volkswagen to consider 
it for the 1600. The system that 
evolved out of the Bosch-VW effort 
cuts exhaust-gas pollution to well 
below the levels allowed in Cal­
ifornia, the state with the most 
stringent standards. The legal limit 
for VW 1600 exhaust carbon mon­
oxide content is 2.3%. The elec­
tronic control holds the level to 
1 % or less. And the 1968 VW 
1600' s exhaust has fewer than 200 
parts-per-million of hydrocarbon 
content, less than half that allowed. 

What's more, Volkswagen claims 
the control cuts fuel consumption 
some 10%-a bonus, since its main 
purpose was to get a cleaner ex­
haust. 

Trade secrets. Since it has a lead 
on the competition and because it 
has yet to file for patents on some 
facets of the circuitry, Bosch won't 
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divulge full details. But Bosch en­
gineers say the basic circuits in­
clude a monostable multivibrator, 
an astable multivibrator and a logic 
switching circuit. All in all, the 
black box contains 25 transistors, 
32 diodes, 20 capacitors, and 140 
resistors. 

The components are all discrete, 
and Bosch engineers say there's no 
plan to incorporate integrated cir­
cuits until the system has proven 
itself in the U.S. market. Prototypes 
of the discrete-component unit, 
which is mounted in the rear-en­
gine compartment, were tested in 
runs adding up to more than 1.2 
million miles at ambient tempera­
tures from -30°C to 70°C. 

Pulses. The black box matches 
to the engine operating conditions 
the amount of fuel sprayed onto 
the intake valves by the electro­
mechanical fuel injectors of the 
four cylinders. The control pulses 
have an amplitude of about 4 volts 
and vary in width between 1 and 
3.4 milliseconds. 

The kingpin parameter fed to 
the control unit is intake manifold 
pressure-essentially it determines 
the amount of fuel injected. Other 
engine data fed to the control 
unit is used to correct the meter­
ing of fuel. Information includes 
oil temperature, cylinder-head tem­
perature, engine speed, and throt­
tle position. There's also a con­
stant-voltage source in the control 
unit so that variations in the 12-
volt battery supply won't affect 
the duration of the pulses fed to 
the fuel injectors. 

Vietnam 

Breaks on the barrier 
U.S. military officials, understand­
ably, aren't saying what electronics 
hardware they plan to put into the 
"McNamara line" just south of 
Vietnam's demilitarized zone. But 
savvy American civilians in Saigon 
think they have a fair idea of what 
the Pentagon has in mind to stem 
the southward flow of men and ma­
trial from North Vietnam. 

When Defense Secretary McNa-

mara disclosed the barrier scheme 
last month [Electronics, Sept. 18, 
p. 52], he made it clear that heavy 
reliance would be put on sophis­
ticated electronic sensors to spot 
enemy infiltrators. Saigon observ­
ers say the sensors will all be tied 
into a computer-possibly located 
in Thailand-that would analyze 
inputs and choose the appropriate 
counteraction. The International 
Business Machines Corp. most 
likely will build the computer sys­
tem and handle the tricky job of 
programing it. 

Broad mix. As for the sensors, 
they are likely to range from sim­
ple trip wires to ultrasensitive 
seismic devices. Included would 
be magnetic sensors to detect 
weapons or vehicles passing 
through the barrier, and micro­
phones to pick up the sounds of 
tunneling or vehicles. Also under 
consideration, sources hint, are de­
tection systems based on lasers. 
And the barrier will be studded 
with antipersonnel radars. 

Mines, it's believed, will have a 
new twist. Instead of exploding on 
impact, they will be detonated by 
switching circuits after the com­
puter has assessed the target. 

If, as the Pentagon has hinted, 
the barrier eventually is extended 
from Vietnam across Laos, the 
electronics in the extension would 
probably be limited to detecting 
the movement of men and vehicles. 

Canada 

Choice of foils 
Telephone equipment engineers in 
Canada and the United States are 
crossing foils-Teflon for the Amer­
icans, polycarbonate for the Ca­
nadians-to see who'll be the first 
to develop a practical successor 
to an old telephone standby, the 
carbon button transmitter. 

Both Canada's Northern Electric 
Co. and the Bell Telephone Labora­
tories in the U.S. are working on 
electret microphones, promising in 
both cost and performance. Judg­
ing from a report made last week 
in Toronto at the International 
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"I was in terrible trouble. The additional cir­
~ cuitry changed my power supply requirements." 

"I had heard about Acopian's incredible 3-day 
shipment guarantee on their 62,000 different 
types of AC to DC plug-in power supplies, and 
decided to give them a try." 

"More trouble ... my usual source of supply 
said, 'Six weeks to get power supplies with the 
new ratings'." 

"Imagine my glee ... when a few days later ... " 

Next time you're in trouble with power supply delivery, con­
tact Acopian. If you do not have a copy of our latest catalog, 
by all means, request one. It lists 62,000 different AC to DC 
plug-in power supplies, any of which will be shipped to you 
in just three days! For particulars, contact your local Acopian 
rep., call us at (215) 258-5441, or write 
to Acopian Corp., Easton, Penna. 18042 . . •iiimiiii• 
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Right now, as you 
are reading this, 
someone somewhere 
is ordering a 3-digit, 
.05% DVM without stored 
display for the price 
of this new Trymetrics 
.01% 4-digit model. Ouch~ 
This new Model 4100 is offered with a 
series of plug-in function heads which 
provide measurement from 99.99mv to 
999.9 volts in 1,3,4 or 5 manual or auto­
matic ranges. $695 for the basic unit, 
$740 with a ± 9.999v range plug-in. 

All units feature automatic polarity and 
over-scale indication. All have excep­
tional 0.01 % accuracy; all offer a storage 
register for absolute display stability. 
There's even more performance with a 
new compatible multimeter plug-in mod­
ule which provides DC, AC and OHMS 
measurement. Printer output is optional. 

If there is no need for stored display, 
Model 4000 offers the identical features 
of the Model 4100 but costs only $595 for 
the basic unit, $640 with 103 ± 9.999v 
range plug-in head. 

We'd like to tell you more; there's much 
more to tell. It's all in a new catalog. Tell 
us your name and address and ask to see 
this .01 % 4-digit DVM today. 

TRYMETRICS 
-· Corporation 

A SUBSIOl~R'f OF TR'fOON ELECTRONICS, INO 

204 Babylon Tpke .• Roosevelt, L.1., N.Y. 
Phone 516-378-2800 11575 
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Electronics Conference by P. J. 
Read of Northern Electric, the 
Canadian company has the edge. 
Fifty electret microphones are un­
dergoing life tests at Northern 
Electric. By contrast, Bell has just 
one in service. 

Foils. The microphones under 
development at the two companies 
convert acoustic energy to electri­
cal signals in the same way. Both 
rely on an electrically charged plas­
tic foil as the polarized dielectric 
in a condenser microphone. The 
big advantage over carbon gran­
ules, whose resistance changes un­
der acoustic pressure, is that no 
external direct-current bias is 
needed for an electret. 

The Canadians' research tells 
them that the stability of the poly­
carbonate makes it far superior­
though its ruggedness, bandwidth 
and blast resistance are compara­
ble to Teflon's. Their study of leak­
age rates suggests that the poly­
carbonate could last for 5,400 years, 
rather than Teflon's 10. 

Torthern's Read is wary of Tef­
lon. "Its properties," he explains, 
"aren't as independent of tempera­
ture as the polycarbonate is." G.M. 
Sessler and J.E. West, the Bell 
elech·et researchers, on the other 
hand, defend Teflon. "Polycarbon­
ate has no real advantage as com­
pared to Teflon," Sessler says, 
"and its frequency responses and 
sensitivity are both about the 
same." 

Deceptive. And as for stability, 
'Vest notes that decay rates are a 
tricky matter. He found that when 
a polyester film was put inside the 
electret microphone, the sensitivity 
of the mike remained constant for 
a year and a half-even though 
the charge of a piece of test foil 
decreased in time. 

Both Bell Labs and Northern 
Electric are trying to better their 
understanding of decay rates in 
foils used for electrets. 

Electrets still have to compete 
with other devices and prove them­
selves before they replace the car­
bon button, traditionally low in 
price and high in electric output 
per acoustic input. Under study are 
other transmitters based on piezo­
electric, semiconductor, and piezo­
resistive devices. 

Around the world 

Soviet Union. Russian research- .. 
ers have developed a carbon di-
oxide laser with continuous out- .,.. _ 
put of 5 kilowatts, according to 
Nobel-prize physicist Alexander '" 
Prokhorov. The laser, Prokhorov 
says, operates at an efficiency of 
~%. ~ 

Japan. Matsushita Electric In­
dustrial Co. now has government -'" 
authorization to buy a 40% interest 
in a foreign company, the Philip­
pines' Precision Electronics Corp. 
Matsushita's holding in Precision 

~ 

will be the first important Japanese 
investment in Filipino electronics. ;­
Precision produces radios, phono­
graphs, and television receivers, ~ 
and plans to add tape recorders to 
its line. The company has been us­
ing Matsushita technology under i. 

license since 1965. 
Sweden. The government's La-_. 

bor Market Board, the sole Swed­
ish employment agency, has em­
barked on a two-month trial of 
matching jobs and workers by com­
puter. Although now limited to a 
few job categories in the greater \. 
Stockholm area, the scheme will be 
extended to all employment oppor- • 
tunities in the area if the test is 
successful. About 100,000 vacan­
cies are filled by the board in 
Stockholm each year. 

Yugoslavia. A deal that would 
merge three of the largest electron­
ics-producing facilities in Yugo­
slavia should be completed in the 
next month or so. Involved are Is­
kra in Slovenia, RIZ in Croatia, 
and Rudi Cajevac in Bosnia. The 
merged organization will have 
about 20,000 workers and an an­
nual output with a market value of 
close to $100 million. 

Chile. Empresa Nacional de 
Telecomunicaciones S.A., the com­
pany that handles Chile's long­
distance communications, expects 
to have a ground station in service 
late next summer to work through 
the Intelsat-2 and Intelsat-3 satel­
lites. The General Telephone & 
Electronics Corp. has the contract 
to build and operate the terminal, 
which will be 75 miles southwest 
of Santiago. 
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Our 
IC relay 
is a real 
problem 
solver I 

The package is small •••• the performance is 
big. We have been putting relays in T0-5 cans 
for quite a while. Now we're taking the next 
big step. A combination TRANSISTOR and 
RELAY-all in a T0-5 can. We offer this new 
product line to help you solve your circuit 
design problems •••• and to indicate our 
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T0·5 

awareness and ability to meet industry needs. 
We would like you to find out all about our 
new 415 series IC RELAYS as well as our 
complete line of T0-5 Relays. Send for our 
Teledyne Relay T0-5 Catalog and become 
acquainted with a reliable line of prob.lem 
solving Relays. 

TELEDYNE RELAYS 
A TELEDYNE COMPANY 
3155 West El Segundo Boulevard• Hawthorne, California 
90250 Telephone (213) 679·2205 • 772-4357 
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MCCOY DOES IT EVERY DAY! 
MCCoy makes precision crystal oscillators-in a vari­
ety of designs-covering the 400 Hz-150 MHz range. 

One example is the completely-packaged HC-6 
crystal oscillator shown above. Designs vary from 
economical commercial units for use in limited envi­
ronments to highest reliability components and tech­
niques for use in severe aerospace environments. 
MCCoy oscillators give optimum performance even 
under severe changes in temperature, shock and 
vibration. 

MCCoy engineers and production people apply years 
of experience to give you many types of oscillators 
without expensive engineering costs. MCCoy offers 

oven-oscillator assemblies ... controlled thermostat­
ically or proportionally; crystal oscillators ... tempera­
ture-compensated (TCXO's) or voltage-controlled 
(VCXO's). 

MCCoy also makes the most complete line of pre­
cision crystal filters covering 5KHz to 125 MHz, with­
standing severe shock and vibration at ambients of 
-55 to +105°C. 

Precision of these oscillators and filters results from 
using MCCoy-made quartz crystals with proper com­
binations of inductance, capacity, Q and frequency 
stability. Specify MCCoy and get the highest quality 
available! For full details, write for new catalog. 

McCOY ELECTRONICS COMPANY 

240 

A Subsidiary of OAK ELECTRO/ N ETICS coAP 

Mt. Holly Springs, Pennsylvania 17065 
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Midland Associates 

Keithley Instruments, Inc. 174 
Bayless-Kerr Company 

• Kepco, Incorporated 210, 212 
Weiss Advertising 

Klkusul Electronics Corp. 213 
Kyodo Adv. Co., Ltd. 

Kingsley Machine Co., Aero Space Div. 219 
L.J. Globus, Inc. 

• Leach Corporation 66 
Jay Chiat & Associates 

Lesa of America Corp. 201 
Zam & Kirshner, Inc. 

Litton Industries, Inc., 
Electron Tube Div. 114 
West, Weir & Bartel, Inc. 

Litton Industries, Inc., Triad Distributor 16 
West. Weir & Bartel, Inc. 

Lockheed Electronics Co. 76 
Mccann-Erickson, Inc. 

Lockheed Missiles & Space Co. 202 
Mccann-Erickson, Inc. 

Loeb, Rhoades & Co. 180, 186 
Doremus & Co. 

D L TT OAS 20 
Promotion Vente Publicite 

McCoy Electronics Co., 
Div. of Oak Electro/Netlcs Corp. 
Buchen Adv ., Inc. 

• Machlett Laboratories, 
Div. of Raytheon Co. 

240 

9 
Fuller & Smith & Ross, Inc. 

o Marconi Company, Ltd. OAS 18, 19 
Hampshire House, Ltd. 

Maryland Telecommunications, Inc. 
Ray E. Finn Advertising 

Meguro Electronic Instrument 
General Adv. Agcy ., Inc. 

Meller Company, Adolf 
Susan E. Schur Advertising 

80 

214 

217 

241 



... ~nd onthe 
left is the 

AIR PROPUCTS 
plant which 

supplies 
S(X>cia lty 
qal3es 1n 

bulk 

eCARSON 
MONOXIDE' 

•HYDROGEN 
SULFIDE 

•ULTRA- PURE 
HYDROGEN 
CHLORIDE 

•ANHYDROUS 
MYDROGfN 
CHLORIDE 

After you've "paid later", 
write for "spec" sheets 
on the gases you need 
and our folder which 
points out the benefits 
of bulk delivery from Air 
Products. 

·~~-~~·­
g; __ :;.-...;...,. 

_A_ SPECIALTY GAS DEPT, 

~~~~tJ....""14 
ALLENTOWN, PA. ••c. 

242 Circle 242 on reader service card 

Methode Electronics, Inc., 
Connector Div. 200 
Sander Rodkin Adv. Agcy., Ltd. 

Mico Instrument Co. 216 
Microdot, Inc. 113 

Gumpertz. Bentley & Dolan Advertising 
• Microwave Electronics Corp., 

Sub. of Teledyne 34 
Bonfield Associates 

o Milo International, 
Div. of Milo Electronics Corp. OAS 12 
Industrial Marketing Assoc. 

Minnesota Mining & Manufacturing Co., 
Chemical Div. 175 
Young & Rubicam, Inc. 

Minnesota Mining & Manufacturing Co., 
Scotchpar Div. 154 
Klau·Van Pietersom-Dunlap, Inc. 

• Mitsumi Electric Company, ltd. 182 
Sanko T Sushinsha, Ltd. 

• Monitor Systems, Inc. 217 
Thomas R. Sundheim, Inc. 

• Monsanto Company 29 
Foote, Cone & Belding 

Motorola Communications & 
Electronics, Inc. 134 
K&A, lnc. 

Motorola Semiconductor Products, Inc. 45 
Lane & Bird Adv., Inc. 

National Electronics, Inc. 
Connor-Sager Associates 

National Semiconductor Corp. 
Jay Chiat Associates 

Natvar Corporation 
Sanger-Funnell , Inc. 

• NJE Corporation 
Keyes, Martin & Co. 

• Non Linear Systems Co., Inc. 
Ivy Associates, Inc. 

North Atlantic Industries, Inc. 
Murray Heyert Associates 

• Norton Associates, Inc. 
J . J. Coppo Co. 

Oak Electro/Nectics Corp. 
Buchen Advertising, Inc. 

215 

56, 57 

151 

158 

193 

147 

192 

129 

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

Pamotor, Inc. 218 
Harry P. Bridge Co. 

Pek Laboratories 220 
Sturges Advertising 

Phelps Dodge Electronics 
Products Corp. 149 
Smith, Dorian & Burman, Inc. 

D Philips Eindhoven, N.V. OAS 1, 3 
T.A.G. De La Mar 

Polaroid Corp. 47 
Doyle Dane Bernbach, Inc. 

• Potter & Brumfield, Div. of American 
Machine & Foundry Corp. 35 
Grant, Schwenck & Baker, Inc. 

Powertec, Inc. 208 
Frost, Shaffer, Gauthier 

Quasar Microsystems, Inc. 180 
Albert, Frank, Guenther, Law, Inc. 

O Racal Instruments, Ltd. OAS 10 
Saward Baker & Co., Ltd. 

Radiation, Inc. 177 
Basford, Inc. 

Radio Corporation of 
America 4th Cover, 49, 69, 128, 173 
Al Paul Lefton Co. 

D Rally OAS 25 
Dumesnil Publicite 

Raytheon Co., Components Div. 36 
Fuller & Smith & Ross, Inc. 

Reeves Hoffman, Div. of Dynamics 
Corp. of America 196 
Adams Associates, Inc. 

o Rochar Electronique, Div. of 
Schlumberger OAS 16 
Promotion Vente Publicite 

Sage Electronics Corp. 215 
Mathison Adv., Inc. 

D Schlumberger, A.C.B. OAS 26 
Hi-Fi Publicite 

Scientific Data Systems 67 
Doyle, Dane, Bernbach, Inc. 

Sensitak Instrument Corp. 204 
Allied Adv. Agcy., Inc. 

D Sesco OAS9 
Maurice Ridant Editions Techniques 
& Publicite de Firmes 

Signetlcs Corp., Sub. Corning 
Glass Works 37 
Cunningham & Walsh, Inc. 

Smith, Barney & Co., Inc. 186 
Albert, Frank, Guenther, Law, Inc. 

Sorensen Operation, Raytheon Co. 11 
James Advertising, Inc. 

........ _ 
: I • 

I I • 
...... ..• 
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o Sovcor Electronique 
Dorland & Grey 

o S.P. Elettronica 
Sprague Electric Co., The 

Harry P. Bridge Co. 
• Stackpole Carbon Co., Electronic 

Components Div. 
Meek & Thomas, Inc . 

Super Tool Company 
Varon Advertising 

Susumu Industry Co., ltd. 

OAS 22 

OAS 24 
5, 10 • 

70 ,.. . 

201 

216 
Dentsu Advertising 

Sweet's Industrial Information System 157 
Wank, Williams & Neylan, Inc. 

181 Sylvania Electronic Systems 
Briant Advertising 

Synthane Corporation 207, 2og 
Arndt, Preston, Chapin, Lamb Keen, Inc. 

Systron-Donner Corp. 131 
Bonfield Associates, Inc. l' 

Taylor Corporation 141 
Gray & Rogers, Inc. 

•Tektronix, Inc. 136 
Hugh Dwight Adv., Inc. 

Tel-Com Instruments, Inc. 130 
Kniep Associates 

Teledyne Relays Co. 239 
S. Michelson Advertising 

Teltronics, Inc. 206 
Tech/Reps, Inc. 

D Thermionic Products, Ltd. OAS 6, 7 
Southern Advertising, Ltd. 

Transformer Electronics Co. 216 
Dacey, Wolff, & Weir 

TRG, Inc., Division of Control 
Data Corp. 198 
Culver Advertising, Inc. 

Trymetrics Corp. 238 
Kameny Assoc ., Inc . 

•Tung Sol Div., Wagner Electric Corp. 217 
E.M . Freystadt Associates 

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

Union Carbide Corp., Linde Div. 
J.M. Mathes, Inc . 

University Laboratories, Inc. 
West Associates 

• Varo, Inc. 

Ve~{;~t·l;~irko"nfc~'d~.c . 
VanDer Boom, Mccarron, Inc. 

Vidar Corp. 
Hal Lawrence, Inc. 

Wang Laboratories 
Larcom Randall Adv ., Inc. 

Wesco 
Westamp, Inc. 

Siegmeister·Grant 
Westinghouse/Metals Div 

McCann/ITSM 
Wisconsin Power & Light Co. 

Ralph Timmons 

Classified Advertising 
F.J. Eberle, Manager 

PROFESSIONAL SERVICES 

EMPLOYMENT OPPORTUNITIES 

EQUIPMENT 
(Used or Surplus New) 
For Sale 

ADVERTISERS INDEX 
A & A Electronics Corp. 
Butler Jr., E.U. 
Ewald Instruments Corp. 
Fishman Co., Phillip 
Grumman Aircraft Corp. 
Hewlett Packard (Corp., Recruit) 
Newport News Shipbuilding and 

Dry Dock 
Radio Research Instrument Corp. 

169 

121 

124 

204 

192 

51 

132 

221 
220 

6 

188 

224 

222-225 

224 

224 
224 
224 
224 

222, 223 
225 

224 
224 

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

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

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

' 

1.1/ 

Wallis Clarke [212) 971-2187 
Assistant to sales manager 
Donald J. Austermann [2 12] 971 -3139 
Promotion Manager 
Atlanta, Ga. 30309: Michael H. Miller, 1375 
Peachtree St .. N.E. 
[404] TR 5-0523 
Boston, Mass. 02116: William S. Hodgkinson 
McGraw-Hill Building, Copley Square 
[617] co 2-1160 
Chicago, Ill. 60611: Robert M . Denmead, 
J . Bradley MacKimm, Ralph Hanning, 
645 North Michigan Avenue, . 
[312] MO 4-5800 
Cleveland, Ohio 44113: William J. Boyle, 55 
Public Square, [216] SU 1-7000 
Dallas, 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] 971-3616 
Jeffrey M. Preston [212] 971 -3i17 
Philadelphia, Pa. 19103: 
Warren H. Gardner, Jeffrey M. Preston, 
6 Penn Center Plaza, 
[215] LO 8-6161 
Pittsburgh, Pa. 15222: Warren H. Gardner, 
4 Gateway Center, [412] 391 -1314 
Portland, Ore. 97204: James T. Hauptli, 
218 Mohawk 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: John W. Patten, Edwin S. 
Murphy Jr., 34 Dover Street, 
Hyde Park 1451 
Milan: Pierre Braude, 
1 via Baracchini Phone: 86-90-656 
Frankfurt/Main: Pierre Braude, 
Elsa-Brandstroem Str. 2 
Phone: 7! 01 81 
Geneva: Pierre Braude, 
1, rue du Temple Phone: 31 95 60 
Paris VIII : Pierre Braude, 
17 Avenue Matignon Phone: 359 6637 
Tokyo: Nobuyuki Sato, 1, Kotohiracho 
Shiba, Minato-Ku [502] 0656 
Osaka: Ryoji Kobayashi 163, Umegae-cho 
Kita-ku [362) 8771 

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

Circulation and research 
Milton Drake, Manager [212] 971 -3485 
lsaaca Siegel, Assistant Circulation Manager 
[212] 971 -6057 
David Strassler, Assistant Research Manager 
, _ -J "l!·bU58 
Chloe D. Glover, Research Associa~e 
[212) 971-6057 

Electronics buyers' guide 
George F. Werner, General Manager 
r2121 971 .2310 
Ray Smyth, Eastern Regional Manager 
[212] 911 -6538 
Regina Hera, Directory Manager 
[212] 971-2544 
Thomas M. Egan, Production Manager 
[ 212] 971-3140 
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LESS DRIVE 

POWER 
with Contiguous Comb 
Filter Sets 
by Damon 

Damon has produced a bank of 200 
contiguous comb crystal filters that 
requires a total of 6.6 watts of drive 
power to obtain 10 milliwatts from 
each of the Gaussian (non-overshoot) 
response filters. This is only 1/121 
of the 800 watts of drive power 
normally required to achieve the 
same output using conventional re­
sistive podding techniques. 

This significant achievement is the 
result of two advances in crystal 
filter technology: high efficiency 
contiguous comb crystal filters com­
bined with new synthesis techniques! 
These advances permit the adher­
ence to both frequency and time 
response specifications and ofJer a 

Typical Contiguous Comb Crystal Fiiter, 
Model 5107A ls 1%." L x ~,, W x ~,. H. 

new concept in the design of radar 
and other spectrum-based systems. 
Contiguous comb crystal filter banks 
are also the most reliable, efficient, 
compact and economical precision 
systems available for multichannel 
signal processing of all kinds. 

Write for data on Gaussian Re­
sponse Contiguous Comb Crystal 
Filters to Damon Engineering, Inc .• 
Needham Heights, Mass. 02194. 
Tel. (617) 449-0800. 

DAMON 
Circle 243 on reader service card 243 



244 

ITT has eight instant solutions 
to your VHF/UHF 

power transistor procurement problems. 
Is there something missing from your procurement ready to go - at the ITI 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-competitive pricing? Superior it to The Predictables, and fill your power vacuum. 

performance? ITI Semiconductors is a Division 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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