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Japan

Headed to market

So far, the technical trend in home
video tape recorders has been to
fast-spinning heads and slow-mov-
ing tapes.

The combination cuts tape costs,
but the sophisticated synchroniza-
tion circuits for the heads makes
for expensive hardware. Aside from
offbeat brands, home vIR’s cur-
rently list at $695 and up—mostly
up.

A sharp change in the VIR price
lineup, though, is on the way. Early
in December, Akai Electric Co, will
put a vir ticketed at about $300 on
the U.S. market. The price doesn’t
include a receiver-monitor, which
costs an additional $150,

Well fixed. Unlike the popular
vrR’s now on the market, Akai’s
recorder has a fixed head; and its
tape speed, 45 inches per second,
is some five times faster. The com-
pany admits the picture quality of
its fixed-head unit can’t quite match
that of rotating-head types. But
Akai figures most buyers will notice
the big difference in the price tags
much more than they will the slight
difference in the playback.

To keep tape costs within reason,
Akai designed its VIR to play with
Ya-inch instrument tape. A 10-inch
reel with 7,200 feet of 1-mil tape
gives 20 minutes playing time in
one pass. Rotating-head recorders,
by contrast, operate with either
Yo-inch or l-inch tape.

Direct. Both the audio and video
signals are recorded directly on the
tape, which has a four-track stereo
format. Rather than make the video
track wider than the audio track,
Akai chose the stereo format be-
cause it is considering a dual-pur-
pose recorder that can handle both
video and stereo. The company al-
ready has stereo recorders on the
U.S. market. They are sold by the
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Priced right. Akai fixed-head video tape recorder will go on U.S. market
in December at list price of about $300. Receiver-monitor adds $150
to the price. The recorder uses 14 -inch tape.

Rheem Mfg. Co. under the “Rob-
erts” label.

Although the signals are recorded
without modulation, Akai does use
some video-signal processing. Es-
sentially, the negative-going syn-
chronization pulses of the video
signal are converted to positive
pulses before they are recorded.
The inversion, the company says,
makes it easier to recover the sync
pulses at playback and improves
the signal-to-noise ratio of the re-
produced signal. After playback,
the signal is reprocessed to get a
standard video format for the mon-
itor.

A delay-line peaking circuit also
turns up in the playback portion of
the recorder. It helps sharpen the
reproduced image, whose resolu-
tion is lower than normal because
of the relatively limited passband—
400 hertz to 1 megahertz—of the
recorder, The circuit is much the
same as those used in tv cameras
for aperture correction.

Mechanics. Akai had to pay spe-
cial attention to the tape head and
tape drive. The head material is
single-crystal ferrite, grown in-
house. Akai started growing its own
when it found it couldn’t get the

performance it wanted with ferrites
bought outside.

The tape drive incorporates a
mechanical damper to cope with
tape oscillation, a problem that
plagues designers of fixed-head
vIR’s. Vibration is damped by three
idler wheels that press against the
tape. Without the wheels, there
would be objectionable jitter in the
playback picture.

Great Britain

Triple-threat IC

Like their counterparts in the U.S.,
Japan, and on the Continent, Brit-
ish semiconductor manufacturers
are scrambling to stake claims in
the fast-growing market for linear
integrated circuits.

Mullard Ltd. and the Plessey Co.
seem destined to get onto the Brit-
ish market first with linear 1c’s for
a-m radio sets. Both plan to
produce 1c packages for radios by
mid-1968.

Mullard’s 1c packs onto a single
silicon chip the mixer, oscillator, i-f
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amplifier, detector, audio preampli-
fier, and audio driver. Plessey car-
ries integration a step further by
including the audio output stage on
its chip.

Versatile. But Mullard, a sub-
sidiary of Philips’ Gloeilampen-
fabrieken of the Netherlands, had
its reasons for calling it quits at the
next-to-last stage. After studying
the range of portable receivers on
the British market, it found that the
main difference among them was
their output power. So Mullard,
aiming for the widest possible mar-
ket, developed a circuit that en-
ables set makers to select the out-
put power through their choice of
discrete transistors for the output
stage.

What's more, the Mullard 1c is
not limited to use in a-m receivers.
At the Microelectronics in Equip-
ment conference in London this
week, the company’s B.E. Bucking-
ham will show how the basic circuit
can be rigged to function as a
sound i-f amplifier in television sets
or as a second i-f amplifier in com-
munications receivers.

Blocks apart. On its chip, Mul-
lard lays down three independent
gain blocks. In an a-m radio, the
first block functions as an oscillator
and mixer, the second as an i-f
amplifier and detector, and the
third as an audio preamplifier-
driver.

The mixer and oscillator func-
tions of the first block are separate
and d-c coupled, an arrangement
that allows the automatic gain con-
trol signal to be applied to the
mixer rather than the i-f amplifier.
As a result, the i-f amplifier can be
d-c coupled, too; this holds down
the number of external connections
to the 1c package since there are no
outboarded coupling capacitors for
the i-f amplifier.

A filter circuit built around a
lead-zirconate-titanate ceramic fil-
ter is paired with the chip in the
a-m receiver. Since the outboarded
filter takes care of frequency selec-
tivity, the chief job of the i-f stage
in the 1c is to provide gain. How-
ever, the last transistor in the stage
serves as the detector and also de-
velops the age bias voltage that
controls the output of the mixer;
control range exceeds 60 decibels.
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New roles. With a different set of
outboard discrete components, the
1c becomes an i-f amplifier for the
f-m sound channel in a tv set. Here
the input is fed to the second gain
block, the one that serves as the i-f
amplifier in the a-m receiver circuit.
This stage yields a voltage gain of
about 50. The output is fed back
to the first gain block of the 1c,
which functions as a limiter with
a-m suppression of 30 db or more.
An external discriminator links the
limiter and the audio stages on the
chip.

When the 1c sees service as a
second i-f amplifier in communica-
tions receivers, a different set of
outboard components is again
needed. The first block of the 1c
becomes an oscillator-mixer that
converts frequencies of 10.7 or 30
megahertz to a low second i-f of
100 khz. The second gain block is
coupled to the first by a wideband
interstage transformer and serves
as an i-f amplifier. In this setup, the
ic’s third gain block works as a 100-
khz limiter. Over-all voltage gain is
100 db.

Sweden

Video highway

Driving simulators—designed to
teach or to gauge reaction time—
attempt to provide the motorist
with realism by projecting a moving
picture of a road on his windshield.
But the display is often unreal be-
cause it lacks the dimension of
depth of the real world.

Engineers at Saab, the giant
Swedish industrial complex, have
managed to add the feeling of that
third dimension to such a simula-
tor. Adapting techniques used to
design and test a new fighter plane,
they've put together a simulator
that uses a computer-generated ar-
rangement of 16 straight lines and a
collimating lens to replace the us-
ual film.

The result, says Saab, is a driver-
testing system that manages to give
a remarkably realistic sensation of
a road curving and twisting into
infinity. What’s more, the pattern

never repeats itself; with a movie
it does.

Line drive. The display com-
prises a repeating series of “fence
posts” that mark the edges of
a “25-foot-wide road.” Horizontal
lines connect the bottoms of each
set of posts. And a flashing ver-
tical “obstacle” appears at irregular
intervals about five feet from the
side of the road. As the driver

Long look. Driver, seated before

a collimating lens, sees unending line
of “fence posts’’ stretching

outward to infinity.

“steers,” using a hood ornament
as a reference point, the entire
framework of the simulator moves
from side to side up to 18 inches to
give him the feel of real movement,

The lines are controlled by a Pace
TR-10 analog computer made by
Electronic Associates Inc. A pro-
gram generator made by Saab adds
nuances to the display by modi-
fying the computer’s signal. A
punched paper tape produces the
equivalent of three miles of road
with an average of 16 curves per
half mile, selected by random as
the tape varies the signal from the
generator.

The program also is equipped
with five digital-to-analog conver-
ters that carry out five logic func-
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tions—for example, making a new
fence post appear when one disap-
pears from the driver’s field of vi-
sion. Finally, there’s a diode matrix
to add a random selection of ob-
stacles, half of which appear at
160 feet, the rest popping up at 320
feet.

Strapped in. The driver is
strapped into a regular driver’s
seat facing the windshield-like col-
limating lens. He views a display
projected from a cathode-ray tube
on a translucent screen about 20
inches away. Signals from steering
wheel, accelerator, and brake pedal
are transmitted through potentiom-
eters to the computer. One signal
goes back to the speedometer and
the others are fed to an eight-chan-
nel pen recorder, then to tape
punched on digital logging equip-
ment. The tape can be processed
to vield whatever information is de-
sired.

Saab developed the simulator
with the Swedish Traffic Safety
Council,

West Germany

Double exposure

The electroencephalogram, a trac-
ing of brain waves that can indi-
cate vital changes in a patient’s
nervous system, also shows trivial
changes that are of little value as
clues for the physician. For ex-
ample, an EEc signal might indicate
severe trauma—or merely that the
patient has blinked or swallowed.

Now something new has been
added. A German doctor has de-
veloped a synchronized display sys-
tem in which the Eec printout ap-
pears on a screen beside a picture
of the patient, Thus, if the patient
moves his head and the signal var-
ies accordingly, whoever is moni-
toring the screen can see that the
variation is of little significance.

Interpreter. The system is the
brainchild of Dr. Heinz Penin, head
of the electrophysiological depart-
ment at Bonn’s new University
Clinic for Nervous Diseases. In
the Penin setup, a fixed tv camera
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installed just above the EEG record-
ing equipment scans the curves as
they’re recorded, while another
camera monitors the patient. The
curves are displayed on the left
side of the picture of the patient’s
head—or body—on a screen in the
operator’s room.

Image-orthicon cameras with re-
mote-controlled optics and tilt and
turn mechanisms are used to ac-
commodate taking at low light lev-
els. Synchronization is attained by
feeding a timing pulse simultan-
eously to the EEc and the patient-
image portions of the system.

Automatic warning. Penin has
added an automatic alarm feature.
If brain-current frequency falls be-
low, say, 3 to 4 hertz, an optical or
acoustical signal warns a hospital
assistant that the patient needs im-
mediate attention. Normally, these
signals vary between 9 and 10 hz;
they’re about 0.5 microvolts in
amplitude and must be amplified
1 million to 2 million times before
an EEG curve can be recorded or an
automatic alarm set off. Penin says
such alarm techniques have been
used before with electrocardio-
grams and devices measuring heart-
beat rate, temperature, and other
body parameters but never before
with EEG’s.

All patient and EEc displays at
the clinic are recorded on video
tape.

France

Cross-channel link

European computer makers long
have felt they should join forces
in giant supranational companies
to counter the domination of U.S.
firms in the European data-process-
ing market. Until now, attempts to
put together across-the-border joint
ventures have fizzled.

This month, though, the embryo
of a supranational computer com-
pany took shape as a British and a
French firm signed a pact pooling
much of their effort in process con-
trol. The two companies, Elliott
Automation Ltd. and Compagnie
pour I'Informatique et les Tech-
niques Electroniques de Controle
(Citec), will coordinate their re-
search, development, and engineer-
ing in process automation. They
also plan some joint sales efforts.

Fair share. Under the cross-chan-
nel deal, Elliott and Citec will
continue to push development of
central processors independently.
But their process-control subsidiar-
ies, Elliott Process Automation Ltd.
and the Compagnie Générale d’Au-
tomatisme, will work closely to-
gether on peripherals and systems
design.

If one of them, for example, pro-
duces a complex control system for

Together. Synchronized system displays picture of electroencephalogram
curves alongside that of patient, enabling an attendant to tell
immediately if wave variation is significant.
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a refinery, its partner can tap it for
refinery-automation knowhow, in-
cluding software. The two parent
firms point out that their control
activities are for the most part
complementary. The deal, they fig-
ure, nearly doubles the range of
control business each can handle.

Doubling the market. And each
company has, in a sense, added
important new territory to its “do-
mestic” market. As one Elliott offi-
cial puts it, “This is the way we can
lick the Americans. They've got a
market of 200 million people. Now
in process control we've doubled
ours to 100 million.”

Adding a West German partner,
Elliott thinks, would put the ven-
ture on an almost equal footing
with U.S. competitors. Elliott has
been trying, with little luck, to lure
Siemens AG into the fold. Unlike
Elliott and Citec, Siemens has no
process-control subsidiary that can
be fitted easily into a supranational
organization,

Robert Remillon, Citec’s presi-
dent, says there’s a good chance
that this month’s deal will lead to
others between the two companies,
with binational ownership a possi-
bility. In Remillon’s view, supra-
national computer companies are
inevitable, And he expects Citec
to be among the first French firms
to help sct one up.

International

Shifts at sea

It looks as if there’ll be years of
good sailing ahead for makers of
maritime radio equipment. Balmy
trade winds were assured this
month as the International Tele-
communications Union scheduled
a new series of regulations that
eventually will make new hardware
necessary in the radio shacks of
most ships.

To be sure, the business won’t
come in a burst. The new regula-
tions, most of them involving fre-
quency allocations, won’t take ef-
fect until April 1969. And there will
be a long interim period as the
changes go into force progressively.
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But for the long run it means a
whopping market for producers of
marine radio gear.

Crowded. The 1tu made the
changes mainly to ease the over-
loaded frequency bands earmarked
for communications at sea. To jam
more channels into these bands, it
has drawn up a timetable for a
complete changeover to single-
sideband  transmission, which
halves the bandwidth needed for a
channel. At the same time, the 1TU
will narrow the separation between
channels to get more working band-
width.,

Many ships and coast stations
already have shifted to single-side-
band, mostly in the high-frequency
band of 4,000 to 23,000 kilohertz.
Under the new regulations, every-
one transmitting over h-f channels
will have to shift to ssB by the end
of 1977.

For the medium-frequency band
—1,605 to 4,000 khz—the deadline
for switching to ssB is Jan. 1, 1982.
A year after that, a gradual change-
over from 50-khz to 25-khz separa-
tion between channels in the vhf
band will be completed.

New assignments. Although it
will be years before the switch to
ssB takes full effect, the 1Tu has al-
ready assigned slots in the h-f band
for some new services. These in-
clude oceanographic data radioed
from automatic buoys, narrow-band
teleprinters, and data transmission
systems. The rru found room for
them largely by reducing channel
spacing, a solution made possible
by improvements in transmitters
and receivers since the maritime
radio regulations were last revised
in 1959.

Two other major decisions came
out of the 1tU’s reworking of the
regulations. One sets specifications
for selective calling, the other as-
signs 121.5- and 243-megahertz fre-
quencies for emergency radio-bea-
cons.

Under the selective calling
scheme, each ship will get a five-
digit code, in a sense its “telephone
number,” for radio calls from shore
stations. Automatic receivers would
respond only to their own calls. The
system adopted was developed by
West Germany’s Siemens AG. It
won out over U.S. and Japanese sys-

tems [Electronics, June 13, 1966,
p. 256].

In the Siemens system, the code
signal consists of a combination of
five audio-frequency tones taken
from a series of 11 tones ranging
from 1,124 to 1,981 hertz. The se-
lective calling will be used mainly
in vhf bands,

Around the world

Mexico. Anticipating an increase
in the Mexican color television mar-
ket from 10,000 sets this year to
50,000 by 1970, General Telephone
& Electronics International Inc. has
begun making color-tv picture tubes
at its Mexican subsidiary, Sylva-
mex Electronica SA. The firm has
added 26,000 square feet to the
60,000-square-foot Monterrey plant
to provide space for the manufac-
ture of 19- and 25-inch tubes. Color-
tv impetus is expected to be pro-
vided by the 1968 Olympics and
the 1970 World Cup soccer cham-
pionship.

Soviet Union. Russian scientists
report that they can determine the
mineral composition of a rock
quickly and accurately by focusing
a laser beam on it. The beam,
trained on small specks in the rock,
creates a flare that is photographed.
By analyzing the photo, the Rus-
sians say, scientists can determine
what elements are in a speck.

Japan. An American maker of
switches and vhf television tuners
and a Japanese maker of capac-
itors, resistors, and filters have
formed a new firm to make and sell
components in Japan. The Oak
Electro/Netics Corp. of Crystal
Lake, I1l., will have a 49% interest
in Japan Electro Components; Mu-
rata Manufacturing Co. of Kyoto
will own the rest. The joint ven-
ture’s plant will be at Hachioji, 40
miles from Tokyo.

Taiwan, Honeywell Inc., the Tai-
wan Trading Corp., and the Yama-
take-Honeywell Co. have set up a
joint venture in Taipei. The new
company will manufacture indus-
trial instruments and temperature
controls, first for the domestic mar-
ket, later for export.

Circle 191 on reader service card—>



3 to get ready

COAXICON* BNC Connector—three parts. One crimp. One tool.
15 seconds from stripped cable to completed contact. Center
conductor, braid and ation crimped simultaneously. For all
coaxial and shielded ¢ even sub min. No guess work. Low-

est applied cost. |
*Trademark of AMP Incorporated A M P
PUT YOUR IDEAS INTO ACTION WITH THE HELP

OF AMP ENGINEERING . . WORLDWIDE



Electronics advertisers noemverz7, 1067

Adams & Westlake Co. 58
Kasper & Assoc., Inc.
Airco Speer Electronic Components 51
Hazard Adv. Co., Inc.
Airpax Electronics, Inc. 61
Welch, Mirabile & Co., Inc.
American O?tical Co.,
Space-Defense Group 70
Fuller & Smith & Ross, Inc.
= AMP, Inc. 165, 191
Garceau, Hallahan & McCullough, Inc.
= Amphenol Corp., RF Div. 18, 19
Marsteller, Inc.
Ancrona Corp. 130
Wilhelm Bacher Werbung
Andrew Corp. 182

Fensholt Adv., Inc.
m Atlas Chemical Industries, Inc.,
Aerospace Components Div. 157
Harris D. McKinney, Inc.
Automatic Electric Co., Sub. of
General Telephone & Electronics Corp. 67
Marsteller, Inc.

= Beckman Instruments, Inc.,

Helipot Division 174
Hixson & Jorgensen, Inc.

Bendix Corf., 1
Electrical Components Div. 36, 37

MacManus, John & Adams, Inc.
u Bendix Corp., Flight & Engine
Instruments Div. 44
MacManus, John & Adams, Inc.
Borden Chemical Co.,
Mystik Tape Industrial Div. 68
Conahay & Lyon, Inc.

Brush Instruments,

Div. of Clevite Corp. 20, 21
Carr Liggett Adv., Inc.
= Bulova Watch Co., Electronics Div. 148

Frank Best Co., Inc.

Capitol Radio Engineering Institute 153
Henry J. Kaufman & Assoc.

Centralab, Div. of

Globe-Union, Inc. 175,177
The Brady Co.
Cerro Wire & Cable,
Div. of Cerro Corp. 65
Marsteller, Inc.
Cimron, Div. of Lear Siegler, Inc. 42
Phillips-Ramsey, Inc.
= Clairex Corp. 170
Michel-Cather, Inc.
Clare & Company, C.P. 38, 39
Reincke, Meyer & Finn Adv., Inc.
Clemens Manufacturing Co. 164
= Clifton Precision Products Co.,
Div. of Litton Industries 24
Ivey Advertising, Inc.
= Columbia Wire Products Co. 180
Sander Rodkin Adv. Agcy., Ltd.
Components, Inc. 72

Creative Adv. Agcy.

Corning Glass Works,
Electronic Products Div. 69
Rumrill Hoyt Co., Inc.

Delco Radio, Div. of

General Motors Corp. 140, 141
Campbell-Ewald Co.

Digital Equipment Corp. 22
Kalb & Schneider, Inc.

Digitran Company, The 137
Smith-Klitten, Inc.

Discon Corp. 132

Dit-Mco International,
Div. of Xebec Corp. 174

Martin Fromm & Assoc., Inc.

DuPont de Nemours Co., Teflon Div. 185
Batten, Barton, Durstine & Osborn, Inc.

192

Eastman Kodak Co.,

Technical Corporate Adv. 43
Rumrill Hoyt, Inc.

EG & G, Inc. 178, 180
Culver Advertising, Inc.

EG & G—Las Vegas 124
Robert Fenton Adv., Inc.

Elco Corp. 117
Fien and Schwerin, Inc.

Electronic Communications, Inc. 133
Neals & Hickok, Inc.

Elgenco, Inc. 157

Wesco Advertising

Environmental Control Systems,
Div. of Pall Corp. 160
Mohr & Co., Inc.

m Fairchild Semiconductor, Inc. 55, 66, 57

Faust/Day, Inc.

Fluke Manufacturing Co., John 15
Bonfield Associates

Fujitsu, Ltd. 166
Asia Adv. Agcy., Inc.

Garrett Corp., Airesearch Mfg. Div. 120
J. Walter Thompson Co.

G & E Bradley, Ltd. 186
Hyde & Partners, Inc.

General Radio Co. 2nd Cover

Horton, Church & Goff, Inc.

Groov-Pin Corporation 179
Feeley Adv. Agcy., Inc.

Haydon Co., A.W. 174
Chambers, Wiswell & Moore, Inc.
u Hewlett Packard Associates 17

Lennen & Newell, Inc.

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

= Hewlett Packard, Dymec Div. 113
Lennen & Newell, Inc.

= Hewlett Packard,

3rd Cover

Frequency & Time Div. 194
Lennen & Newell, Inc.
= Hewlett Packard, Loveland Div. 2
Tallant/Yates, Adv., Inc.
m Hewlett Packard, Microwave Div. 312,18
Lennen & Newell, Inc.
u Hewlett Packard, F.L. Moseley Co. Div. 1
Lennen & Newell, Inc.
m Hewlett Packard, Rockaway Div. 149
Culver Adv., Inc.
Honeywell, Computer Control Div. 49
Franklin P. Folts, Inc.
= Honeywell, Test Instruments Div. 154
Campbell Mithun, Inc.
Industrial Electronic Engineers 161

Gumpertz, Bentley & Dolan, Inc.

Information Handling Services 115
Martz & Associates

Instrumentation Data Products, Inc. 16
Braun Advertising, Inc.

IRC, Inc. 142
Gray & Rogers, Inc.

ITT Wire & Cable 121

West, Weir & Bartel, Inc.

Jerrold Electronics Corp. 14
Mohr & Co., Inc.
m J F D Electronics Co., Components Div. 64
Delphi Advertising, Inc.

n Lapp Insulator Co. 118
Wolff Associates

= Leach Corporation 123
Jay Chiat & Associates

m Ledex, Inc. 152
Yeck & Yeck, Inc.

s L E L, Div. of Varian Associates 136

Snow & Depew Adyv., Inc.

a Machlett Laboratories,

Div. of Raytheon Co. 9
Fuller & Smith & Ross, Inc.

Micom 5
Lennen & Newell, Inc.

Monsanto Co. 35

Foote, Cone & Belding

Motorola Semiconductor Products, Inc. 109
Lane & Bird Adv., Inc.

National Semiconductor Corp. 172,173
Jay Chiat & Assoc.
= North Atlantic Industries, Inc. 103

Murray Heyert Assoc.

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

Pastoriza Electronics Co. 176
L.K. Frank Co., Inc.

Phoenix Chamber of Commerce 164
Jennings & Thompson Advertising

Polaroid Corp. 134
Doyle, Dane, Bernbach, Inc.

Powertec, Inc. 193

Frost, Shaffer, Gauthier

Radio Corporation of America
4th Cover, 53, 62, 63, 71, 145
Al Paul Lefton Co.

u Raytheon Co., Components Div. 116
Fuller & Smith & Ross, Inc.
Redcor Corp. 164

Smith-Klitten, Inc.

Sierra Electronics, Div. Philco Ford 119
Hal Lawrence, Inc.

Signetics Corp. Sub.

Corning Glass Works 150
Cunningham & Walsh, Inc.
Sinclair Radio Labs., Inc. 122
John E. Hayes Co., Inc.
= Sorensen Operation, Raytheon Co. 11
James Advertising, Inc.
Sprague Electric Co., The 10, 74

Harry P. Bridge Co.
u Stackpole Carbon Co.,

Electronic Components Div. 94
Meek & Thomas, Inc.

Sweet’s Industrial Information System 162
Wank, Williams & Neylan, Inc.

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

27 to 34

Electronics | November 27, 1967



2> °
3 5 ey =
“euat ABP
Sy g/
m Technipower, Inc. 8
S & S Creative Service
m Tektronix, Inc. 126
Hugh Dwight Adv., Inc.
Tel-Com Instruments, Inc. 66
Kniep Associates
Teradyne, Inc. 114

Quinn & Johnson Adv., Inc.
Texas Instruments Incorporated
Tracy-Locke Co., Inc.

= Texas Instruments Incorporated
Industrial Products Group 40
Robinson-Gerrard

Texas Instruments Incorporated,

168, 169

ComEonents Group 125
Don L. Baxter,
Div. of Albert Frank-Guenther Law, Inc.
Thermal American Fused Quartz 144
Kniep Associates
Torrington Mfg. Co., Air Impeller Div. 41
Wilson, Haight & Welch, Inc.
m Tracor, Inc. 158
Weekley & Valenti, Inc.
TRW Semiconductors, Inc. 146
Fuller & Smith & Ross, Inc.
= Trygon Electronics, Inc. 129
Kameny Associates, Inc.
u Tung Sol Div., Wagner Electric Corp. 171

E.M. Freystadt Assoc.

u United Systems Corp. 179
Advertising & Merchandising, Inc.

= Varo, Inc. 156
Tracy-Locke Co., Inc.

Victoreen Instrument Co., The 131
Palm & Peterson, Inc.

Volkert Stampings 170

Fred Wittner Co., Inc.

Wanlass Electric Co. 156
Leland Oliver Co., Inc.
= Wang Laboratories 138

Larcom Randall Adv., Inc.
Westinghouse Electric Corp.

Electronic Tube Div. 6
McCann/ITSM
Westinghouse /Metals Div. 139

McCann/ITSM

= Weston Instruments, Inc.,
Archbald Div. % 73
Arndt, Preston, Chapin, Lamb & Keen, Inc.

Classified Advertising

F.J. Eberle, Manager

PROFESSIONAL SERVICES 181

EMPLOYMENT OPPORTUNITIES 181
EQUIPMENT

(Used or Surplus New)

For Sale 181

ADVERTISERS INDEX

Phillip Fishman Co. 181
R & D Procurement Office 181
John Rotte Associates 181
Varo, Inc. 181

= For more information on complete product
line see advertisement in the latest Elec-
tronics Buyers’ Guide

Electronics | November 27, 1967

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] TR 5-0523

Boston, Mass. 02116: William S. Hodgkinson
McGraw-Hill Building, Copley Square
[617] CO 2-1160

Chicago, lll. 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: lan 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] 971-3617
Philadelﬂhia, Pa. 19103:

Warren H. Gardner,

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 W1: Edwin S. Murphy Jr.,

34 Dover Street, Hyde Park 1451

Paris: Pierre Braude, European Director
lena Commercial Bldg., 33 rue Galilee
Phone: 553-47-79

Milan: Robert Saidel

1 via Baracchini Phone: 86-90-656
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, Minato-Ku [502] 0656

Osaka: Ryoji Kobayashi 163, Umegae-cho
Kita-ku [362] 8771

Business Department

Wallace C. Carmichael, Manager

[212] 971-3191 v

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

Frances Vallone, Reader Service Manager
[212] 971-2865

Circulation and Research

Milton Drake, Manager [212] 971-3485
Isaaca Siegel, Assistant Circulation Manager
[212] 971-6057

David Strassler, Assistant Research Manager
[212] 971-6058

Chloe D. Glover, Research Associate

[212] 971-6057

Electronics Buyers' Guide

George F. Werner, General Manager
[212] 971-2310 %

Ray Smith, Eastern Regional Manager
[212] 971-6538

Regina Hera, Directory Manager

[212] 971-2544 d

Thomas M. Egan, Production Manager
[212] 971-3140

NEW

I/C POWER
SUPPLY

80%

SMALLER!

12 Actual Size

Powertec’s new, ultra-miniature
power supply is only 4“x3"x2%8"
including heatsink.

Mini-mod is specifically
designed for use in lightweight
chassis with IC or other digital
logic. Output voltages are avail-
able from 3 to 30 volts with
.05% regulation.

INPUT: 115 Volts 47-440HZ

TYPICAL OUTPUTS:
3Vat6A
5Vat5A

15Vat2A

Mini-mod is currently available
from stock. Detailed specifica-
tions and price are available
upon request.

CUSTOM POWER SYSTEMS
Powertec's experts are capable of
solving your most difficult power
conversion requirements.

FOR MORE INFORMATION
WRITE

POWERTEC

9170 Independence Avenue
Chatsworth, California 91311
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HP Counters are now a better
buy than ever before!
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Hewlett-Packard’s 5245 Series Electronic Counters, and
their plug-ins, have steadily become the standard of
quality and versatility wherever there is a need for pre-
cision electronic measurement. Always economical, al-
ways your best cost-for-performance buy, there are now
more models and more plug-ins to choose from. And,
with lower prices, they’re a better buy than ever before.

5245L Counter: highly versatile instrument that meas-
ures frequency (0 to 50 MHz), period, multiple period
average and frequency ratio. 8-digit readout and time
base aging rate of <3 parts in 10”/day. Input impedance
of 1 megohm 25 pF on all ranges. Accepts all HP counter
plug-in accessories and has BCD output...NEW
PRICE: $2450.

5245M Counter: almost identical to the 5245L (above)
but with a rapid warm-up ultra-stable time base with
performance equalling that of many secondary standards:
<5 parts in 10'"/day aging rate. Warms up to within
1 part in 10® of previous frequency in 1 hour (after 24
hours off) ... NEW PRICE: $2750.

5256A Heterodyne Converter, 8GHz to 18 GHz
(and 1 to 200 MHz), $1750.

5255A Heterodyne Converter, 3 GHz to 12.4
GHz (and 1 to 200 MHz), $1650.

5251A Plug-in Converter, 20-100 MHz, $300.
5252A Prescaler, DC to 350 MHz, $685.

5253B Plug-in Converter, 50 to 512 MHz, $500.
5254B Plug-in Converter, 0.2 to 3 GHz, $825.

Plug-ins to use with these counters:

5246L Counter: a stripped-down version of the 5245L,
with only 6-digit readout and time base aging rate of
<2 parts in 10°/month. Extra-cost options include 7-
or 8-digit readout, BCD output; uses all 5245L plug-ins
4+« NEW: PRICE: $1750:

5247M Counter counts directly to 135 MHz but, while
it's similar to the 5245M, measures frequency only.
Range can be extended to 18 GHz by means of the con-
verter plug-ins; accepts prescaler plug-ins, too. Optional
BCD output . . . NEW PRICE: $2800.

5244L Counter: this counter doesn’t accept plug-ins but
has the basic measurement versatility of the 5245L —
frequency, period and ratio. Range is to 50 MHz with
7-digit readout and BCD output. Time base aging rate is
< #*2 parts in 10?/month... NEW PRICE: $1850.

For more information on the lowest-priced deluxe
counters you can buy, call your local HP field engineer
or write Hewlett-Packard, Palo Alto, California 94304;
Europe: 54 Route des Acacias, Geneva.

5258A Prescaler, 1 to 200 MHz, 1 mV, $825.

5261A Video Amplifier, 1 mV RMS, 10 Hz to
50 MHz, $325.

5262A Time Interval Plug-in, $250.

5264A Preset Unit for normalized measure-
ments, $650.

5265A Digital Voltmeter, 6-digit presentation of
10, 100 and 1000 V full scale with 5%
overrange capability, $575.

|
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