













































































































































































































































































































































































































































































































































































mit a data 0. The code words are
generated in parallel in a function
generator, pass through a modulator
where they are inverted or left
alone, and then, still in parallel syn-
chronism, pass bit by bit into a ma-
jority voting gate.

This gate scans the first bit of all
seven words, and puts out a 1 if
there are more Is than Os in the
seven leading bits, and a 0 if there
are more 0Os than Is. Because there
are seven channels, there must al-
ways be a clear majority. This action
is repeated for the second bits, third
bits and so on. Thus, the majority
gate puts out a seven-bit word rep-
resenting the seven parallel data bits
in the seven channels. It is this word
that is transmitted.

At the receiving end, the trans-
mitted word is compared, bit by bit,
with all seven unmodulated code
words. If the transmitted word is
more like a code word than it is un-
like, a transmitted data | is regis-
tered. If it is more unlike than it is
like, a data O is registered.

The demodulation is done by
feeding the transmitted word into a
seven-bit parallel-output shift regis-
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Black box. Two-speed magnetic sheet
recorder is the heart of narrowband tele-
phone TV system. Both transmitting and re-
ceiving station (above) have one.

ter and comparing it with the code
word hard-wired into a majority
gate. The gate produces an output if
there are more like characters than
unlike. Hence there are seven demo-
dulation gates, one per channel.

Gordon has a laboratory setup to
demonstrate that this system of mul-
tiplexing by majority vote and de-
multiplexing by comparison and
majority vote works accurately.
However, he can’t find more than
seven code words that give unam-
biguous results. And he hasn’t
worked out a theory of why the er-
ror self-correction properties of the
system improve as the number of
channels in use decreases.

But by introducing deliberate
random errors, he shows that per-
formance improves until, when only
three channels are in use, all single-
bit errors in received seven-bit
frames are corrected automatically
in demodulation. When only one
channel is being used, incoming
frames can have up to three bits
wrong and the demodulated data is
still correct.

Japan

Video sheet recorders drive
narrow-band TV telephone
While telephone administrations the

world over debate on the future of
television telephones and the re-

quired bandwidth, engineers at
Matsushita Electric Industrial Co.’s
Wireless Research Lab have devel-
oped an efficient method of trans-
mitting television pictures over ordi-
nary telephone lines.

The limited information trans-
mission capacity of the telephone
line restricts the system to still pic-
tures, but there is no requirement
that the object or diagram being
televised be stationary because the
still picture can be an instantaneous
snapshot of the moving image
picked up by a camera.

A single field extracted from a
camera signal is stored in a video
sheet recorder at the sending end.
After the field has been recorded, its
time scale is lengthened from the
normal 1/60 second to 30 seconds
by slowing down the recorder. This
conversion decreases the maximum
frequency sufficiently so that a sig-
nal can be transmitted over a nor-
mal 0.3- to 3.4-kilohertz telephone
channel.

Fields. At the receiver, another
sheet recorder records the incoming
signal at the slow time scale and
then reproduces it in the normal
time scale. The signal is then re-
corded on a video tape recorder that
has had its mechanism modified for
intermittent motion of the tape. The
tape, stationary for the recording
and playback of individual fields,
advances between fields. This per-
mits continuous reproduction of in-
dividual fields, which appear as
stationary images on the monitor
until the next field has been com-
pletely received and transferred
from the sheet.

The tape recorder acts as a file
memory for the fields that have
been received. Fields are displayed
continuously for about 50 seconds,
which includes the 30 seconds re-
quired for transmission of each suc-
ceeding field and the 12 seconds
needed to accelerate the sheet
recorder up to the normal-time-
scale speed.

The system only transmits one of
the two fields making up each frame
of the television picture. This is a
compromise between resolution and
shorter transmission time. The
bandwidth of the video signal is lim-
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ited to somewhat more than half
that of the original signal, both to
give equivalent resolution in hori-
zontal and vertical directions and to
achieve a further saving in trans-
mission time.

Retaining resolution. Overall res-
olution of the transmitted picture is
at least 200 lines horizontally and
170 lines vertically. The signal-to-
noise ratio of received pictures is at
least 30 decibels, which is more than
sufficient for transmissiion of head
images of individuals or even
groups of several persons, large let-
ters, and even not too complex dia-
grams.

Scan conversion is performed by
a newly developed video sheet
recorder. In this unit, the head re-
mains at the same location until the
track underneath it becomes worn
out, and then the head is ad-
vanced to the next track manually.
However, track life is extremely
long because the head merely rests
on the sheet, with a force of several
grams supplied by gravity. When all
tracks become worn out, replace-
ment of the magnetic sheet is
simple.

The sheet provides the required
scan conversion by rotating at 3,600
revolutions per minute for recording
or playback of standard television
signal, and 2 rpm for playback or
recording of the narrow-band video
signal.

Two-motor drive system. The
turntable is mounted directly on the
shaft of an induction motor used for
high-speed drive. A sheet with a
magnet embedded at one point ro-
tates on the same shaft and operates
a reed switch, which senses both
speed and phase of the turntable to
control motor slip. Low-speed drive
consists of a brushless dc motor,
which drives a rubber tire on the
turntable rim.

A single field signal is initially re-
corded as a frequency modulated
carrier that has frequency of 3.5
megahertz at sync pulse peaks and 5
MHz at white peak. Because the
original video signal has frequency
components up to about 3 MHz,
there are sidebands that make the
spectrum of the modulated signal
extend from about 0.5 MHz to about

6.5 MHz. However, much of the up-
per sideband is cut off because it ex-
ceeds the frequency capabilities of
the recorder.

When the turntable is switched to
low, reproduced frequencies become
171,800 of their original frequency,
reducing the white peak to 2.78
kilohertz and the sync pulse tips to
1.94 kHz. The lower sideband—
which extends down to about 278
Hz—is almost completely trans-
mitted, but much of the upper side-
band exceeds the capability of the
telephone transmission line.

France

Tl harvests technological
crop of ideas in Europe

Texas Instruments is reaping unex-
pected bonuses from its widespread
European operations as its own for-
eign employes contribute tech-
nology that can be applied in other
TI plants. Two recent examples are a
new process for automatic gate
alignment originated by the French
staff and a new highly-automated
bonding machine designed and
built by the German staff of TI-
Deutschland, with an assist from
U.S. specialists.

And the French are especially
proud that TI's new SATO process,
for self-aligned thick oxide, [Elec-
tronics, Jan. 3, p. 89] for use in large-
scale integration MOS circuity was
developed in large part from work
done in the laboratory at Ville-
neuve-Loubet, just up the French
Riviera from Nice. “Admittedly, the
reverse is more often true,” says one
Frenchman who helped conceive
the process. “Usually we are the
beneficiaries of advancements made
on the American side.”

The French R&D team spent
about three years working out its so-
called Samnos method, for self-
aligned metal nitride oxide semicon-
ductor. TI in Dallas followed the
French work closely as it was re-
ported in the regular monthly tech-
nical reports that foreign plants
make to the home office. U.S.-based
TI engineers also looked in on Sam-

nos progress on their periodic visits
to the French plant.

The American researchers took
up a parallel project and emerged
with SATO, which was put into pro-
duction commercially a few months
ago. Exactly how much the Ameri-
cans borrowed and how much they
developed on their own remains a
delicate subject in the atmosphere
of rivalry that resulted between the
two contributing teams.

The French say the two tech-
niques are “very similar’ except
that the French were using metallic
masking techniques. “Our work was
valued by Dallas,” one researcher
says, “and there’s no doubt we were
ahead much of the way and played
a key role in SATO’s development.”

SATO is being promoted as a pro-
cess that beats the other three stan-
dard methods of MOS LSI gate self-
alignment—silicon gate, molybde-
num gate, and ion implantantion. In
SATO, the gate electrode overlaps
the source and drain region but is
separated from the diffusion by
thick oxide. TI says its “‘significant
departure” from the other three
self-alignment methods was the use
of silicon nitride as a diffusion and
oxidation mask. The high density of
silicon nitride makes a 1,000-ang-
strom layer sufficient to serve as an
effective mask.

Bonder. On the mechanical side,
TI's German staff came up with
plans for a new bonding machine.
Dallas liked the idea well enough to
provide special development funds
for the project about a year ago. The
result is a still-secret bonder that,
according to TI-France production
manager Bernie Yurin, increases
production 260% on 14-pin circuits.
It is being built in Germany, Italy,
France, Formosa, and Singapore
and machine installation already is
well under way.

Stewart Carrell, TI’s vice president
in charge of European operations, is
a believer in multinational input in
the electronics industry. Aside from
technical benefits, Carrell says, he
likes individual plants to have a
mixture of “nationalities and men-
talities” in management. “It en-
hances communications immen-
sely,” he says.
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electrical contact
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SYSTEM

numerical & computer

NEYETCH
COMMUTATORS
AND SLIP RINGS

Quickly built with field-proven modules custom-
ized to your exact need, but giving you the benefit
of production-type economies. Open and closed
loop control types, pluggable integrated circuits.
Operator training, field service furnished. Soft-
ware and optional equipment available. Prompt
quotations, fast delivery. Free literature and tech-
nical buttetins on request.
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Buckeye Instrument Knobs are made

in matching series to give your instru-
ments quality and continuity in design.
Available insix basic sizes and six styles
withcolorsandvariations to match spec-
ifications. The ideas, cooperation and
reliable service of our knob craftsmen
to supplement the quality of fine knobs
demanded by leading instrument man-
ufacturers -- is at your “beck and call.”
Write today for free selector guide and
tell us of your knob requirements.
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555 Marion Rd., Columbus, Ohio 43207
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If you're on the verge of open insurrection over frequency coun-
ters that deliver too much price and not enough performance.. ..

Join the Heath/Schlumberger
Counter Revolution!

We believe counters should provide more performance at a lower
price . .. and we've got the products to back up that radical phil-
osophy . .. our SM-104A and SM-105A 80 MHz Frequency Counters:
Choice of time bases. If you want the best stability and time base
accuracy you can buy at a modest price, choose our SM-104A with
built-in TCXO that provides a 1 MHz +0.1 Hz time base and —+1
ppm/year stability. It also provides 5 digits of BCD output, over-
range and print command. If you don’t need this much time base
or BCD output, order the SM-105A which uses a 1 MHz crystal ac-
curate to ==2 Hz with overall time base accuracy of =10 ppm.
Both counters share the following features.

80 MHz capability at a 15 MHz price . . . delivers instant, accurate
counting from 10 Hz to over 80 MHz without prescaling. Time base
switch and overrange indicator allow an 8-digit measurement with
resolution down to the last Hz —-clock accuracy.

High sensitivity . . . triggers up to 50 MHz with input levels as low
as 100 mV...to 80 MHz with only 250 mV. And FET input com-
pletely eliminates input attenuators.

Other features include 5-digit LED readout . . . superspeed Schot-
tky TTL. .. rugged aluminum chassis ... handy gimbal mount...
and quick switch-selection of 120 or 240 VAC operation.

Order your SM-104A or SM-105A now...and join the Heath/
Schlumberger Counter Revolution!

Assembled SM-104A, 6 Ibs., (less cables & connectors),

Mailable s e o b e e S b B R TS 500.00
Assembled SM-105A, 6 Ibs., (less cables & connectors),
MailablaR-n p e S 0 R e SN 350.00

SM-104A/SM-105A SPECIFICATIONS — Frequency range: 10 Hz to over 80 MHz. Sen-
sitivity (after 5 minutes’ warmup): 100 mV RMS, to 50 MHz; 250 mV RMS, 50 MHz
to 80 MHz. Input Impedance: 1 megohm shunted by less than 15 pF. Maximum In-
put Voltage: 15 V RMS (max. DC input is ==50 volts). Time Base: SM-104A: 1 MHz
=+0.1 Hz. 1 ppm maximum change from 0-40° C ambient. 0.25 sec stability =1 x
10-%. 1-yr. stability, ==1 ppm. SM-105A: 1 MHz =2 Hz; =10 ppm, 0° C ambient ref-
erence to 25° C. Readout: Five 7-segment light-emitting-diode displays plus one
light-emitting-diode for overrange indication. Power Requirements: 120/240 V, 50/
60 Hz, 12 watts. Dimensions: 9%,” D x 634” W x 214" H.

Schlumberger

Heath/Schiumberger Scientific Insiruments
Department 501-423
Benton Harbor, Michigan 49022

[ 1 want to join the counter revolution. Enclosed is $

|

1

1

1

for 1
(model number) 1
[J ’m not a revolutionary yet, but try to convince me with your 1972 Instru- !
mentation catalog. :
Name. 1
Company/Institution 1
Address :
City. State. Zip. 1
1
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Go ahead,
dream
your impossible dream....

Stopped by the need for a permanent magnet better than any
that now exists? Maybe Hitachi Metals can help. At our
magnetic and electronic materials research center and other
laboratories, our experts are hard at work making magnets do
more things than anyone thought possible. Developing new
magnetic materials such as rare-earth cobalt, and finding new
uses for magnets. No one knows what they’ll come up with
next. But it just might be the answer to your impossible dream.

Devotion to improvement, added to integrated production
backed by years of experience, is behind the quality of Hitachi
magnets. Quality that means cast magnets designed and fin-
ished to close tolerances. Featuring high coercive force; big

energy product; magnetic field uniformity and stability. And
cast in any shape —no matter how intricate.
Here are some typical examples.
Residual Coercive Energy
Type Induction Force Product (B X M;
(Br) gauss (Hc) oersteds max. X 10-6
HI-MAG (ALNICO-5-7) | 13,000-14,500 700- 800 6.8 8.2
YCM-8B (ALNICO-8) 8,800- 9,600 1,380-1,550 4855
YCM-8D (ALNICO-8) 7,500- 8,300 1,700-1,850 5.5- 6.5
YCM-8E (ALNICO-8) 7,500- 8.500 2,000-2,150 55.7.0
YCM-9B (ALNICO-9) 10,000-11,000 1,350-1,500 9.011.0

For full details about Hitachi magnets, write.

HITACHI

Hitachi Metals, Ltd.
Head Office: Chiyoda Bldg., Marunouchi, Tokyo, Japan

Hitachi Metals America, Ltd.
New York (Head Office): Magnet Materials Sect,
New York, N.Y. 10022, U.S.A. Tel. 212-758-5255
Chicago: 2200E, Devon Ave., Des Plaines, Ill. 60018. U.S.A.
Tel. (312) 299-0031
Detroit: Suite 375, 24300 Southfield Road, Southfield, Michigan 48075,
U.S.A Tel (313) 557-7142
Los Angeles: Suite 870 1901 Ave. of the Sta
Los Angeles, Calif.,, 90067 U.S. A ‘Tel.

437 Madison Ave.,

(213) 5653-6649
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Interelectronics all-silicon thyratron-like gat-
ing elements and cubic-grain toroidal magnetic
components convert DC to any desired number
of AC or DC outputs from 1 to 10,000 watts.

Ultra-reliable in operation (over 260,000
logged hours), no moving parts, unharmed by
shorting output or reversing input polarity.
High conversion efficiency (to 92%, including
voltage regulation by Interelectronics patented
reflex high-efficiency magnetic amplifier cir-
cuitry.)

Light weight (to 6 watts/0z.), compact (to
8 watts/cu. in.), low ripple (to 0.01 mv. p-p),
excellent voltage regulation (to 0.1%), precise
frequency control (to 0.2% with Interelectronics
extreme environment magnetostrictive stand-
ards or to 0.0001% with fork or piezoelectric
standards.)

Complies with MIL specs. for shock (100G
11 mlsc.), acceleration (100G 15 min.), vibra-
tion (100G 5 to 5,000 cps.), temperature (to
150 degrees C), RF noise (1-26600).

AC single and polyphase units supply sine
waveform output (to 2% harmonics), will
deliver up to ten times rated line current into
a short circuit or actuate MIL type magnetic
circuit breakers or fuses, will start gyros and
motors with starting current surges up to ten
times normal operating line current.

Now in use in major missiles, powering
telemeter transmitters, radar beacons, elec-
tronic equipment. Single and polyphase units
now power airborne and marine missile gyros,
synchros, servos, magnetic amplifiers.

Interelectronics—first and most experienced
in the solid-state power supply field produces
its own all-silicon solid-state gating elements,
all high flux density gnetic ¢ s,
high temperature ultra-reliable film capucntors
and components, has complete facilities and
know how—has designed and delivered more
working KVA than any other firm!

For complete engineering data, write Inter-
electronics today, or call 914 EImwood 8-8000.

INTERELECTRONICS CORP.

- 700 U. S. Route 303 Congers, New York 10920
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