













































































































































































































































































































































































































































































































































































mental circuit could detect 10 nano-
second pulses of 0.5 mv, when a
60 nsec clamping period was used
to enable the circuit to forget its
previous state before being asked
to make a decision about the next.
With common mode noise of 0.5
volts present, which Berry says
would most likely correspond to a
realistic situation, 20 nsec pulses
at =1 mv could be detected with
60 nsec clamping period, equiv-
alent to sensing at 10 megahertz
repetition rate.

Tailing. In Berry’s circuit (see
diagram), the cross-coupled tran-
sistor (T3 and Tsg) are a long-tailed
pair. The tail current is fed through
transistors T4 and Tg to clamp the
circuit in the unstable state, when
Ts and Tg are non-conducting.
When the input signal appears be-
tween the bases of transistors T4
and Tg, it is amplified using this
current and applied as a differen-
tial bias signal to the bases of the
bistable transistors. At the instant
of release from clamping, which is
arranged to coincide with the peak
of the input signal, the tail current
is switched by transistors T5 and
T7 to the bistable. The high regen-
erative loop gain of the bistable
quickly grasps the input signal and
switches the bistable according to
input polarity.

In the hybrid experimental cir-
cuit, matched dual transistors are
used for the bistable pair, the input
pair, the switching pair, the output
emitter follower pair (T; and Ti)
and a pair of isolating diodes in-
cluded to insulate the bistable from
write-in digit disturb noise.

France

Cartel blanche

Imagine an RCA and a General
Electric deciding to divide up their
markets, one company to get all the
electronics business, the other to
get all the higher power business.
In the United States, anyway, the
first result of such an agreement
would be angry howls from gov-
ernment  trustbusters, But in
France, the government, eager to
strengthen the country’s industrial
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base, is solidly behind just such a
move being made by the two big
French electrical/electronics com-
panies. The  Thomson-Brandt
group, already France’s major elec-
tronics firm, will increase its domi-
nance in this field. Compagnie
Générale d’Electricité (CGE) will
become undisputed leader in its
specialty, heavy electrical equip-
ment, Both will continue making
radio and tv sets and other con-
sumer products, but they’ll coop-
erate in marketing.

Give and take. A key provision
of the agreement is that Thomson-
Brandt, through its Thomson-CSF
subsidiary, will take over manage-
ment of the state-subsized com-
puter company, Compagnie Inter-
nationale  pour = I'Informatique
(CII). Thomson-CSF and CGE
each own one-third of CII, while
the big steel and heavy equipment
maker, Schneider S.A. holds
slightly less than a third—a situa-
tion which has made for “collegial
management, with too many long
discussions of detail taking place
at the top level,” says Edouard
Guigonis, commercial director of
Thomson-CSF.

In exchange, Thomson-Brandt is
giving CGE similar management
control over Societe Alsthom, a
firm with whom CGE jointly owns
its heavy electrical equipment
subsidiaries but in which Thom-
son-Brandt is the major share-
holder with 23%. CGE will now
integrate the subsidiaries into
Alsthom and then take 40% of
Alsthom’s stock.

CGE will turn over some of its
radio equipment business to Thom-
son-Brandt, and the two companies
plan to form a joint subsidiary to
build telephone data processing
equipment. Other cooperative ac-
cords may come later.

Laying cable to rest

France has laid its last long-dis-
tance telephone cable. It’s not that
the French are throwing up their
hands in despair over their se-
verely overtaxed phone system.
They're going to build microwave
relays—lots of them—in an effort
to come to grips with what has
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become a very hot political potato.
In fact, France’s new president
George Pompidou and all the other
presidential candidates promised
during the campaign to solve the
telephone mess.

The state-run telephone system
—the PTT—admits most of its trunk
lines have an “efficiency rate” of
40% or less, meaning an average
call must be placed three times
before it finds a clear circuit.

The PTT blames lack of funds,
and that’s where the microwave
relays come in. The cost of such
links in France has dropped by
half over the past decade, esti--
mates Yves Fargette, microwave
chief of the PTT. For new installa-
tions, microwave is now cheaper
than coaxial cables. And since to-
tal transistorization became the
rule in France a year or so ago,
upkeep costs have fallen, too.

Modernizing. All this means mi-
crowave will give the PTT more
circuits for its money and the PTT
is launching an ambitious con-
struction program that will quad-
ruple its microwave system over
the next two and a half years.

Microwaves now account for 2.7
million kilometer-circuits, only 15%
of the total phone system. By the
end of 1971 microwaves will total
10.7 million kilometer-circuits, or
30% of the whole. Cable circuits
will be doubled by adding new
modulation equipment to take ad-
vantage of existing cable capacity.

Most of the new microwave sys-
tems will be built between pro-
vincial cities, where traffic jams are
the worst because of past concen-
tration on hookups to Paris.

The cost. This new microwave
construction will mean a bonanza
for electronics companies of some
$13 million next year and a still
greater amount in 1971, This year’s
microwave expenditures will total
around $7.6 million.

PTT’s contract award system is
in for a modernizing, too. To
streamline red-tape and cut costs
further, the PTT plans to abandon
its present policy of negotiating
contracts whenever a microwave
system is to be built, which neces-
sitates 20 or 30 contract sessions a
year. Instead, it will award con-
tracts at the beginning of each year
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for all the work to be done that
year. The PTT thinks this will help.
suppliers plan longer production
runs and reduce costs. The PTT
will also try awarding “turnkey”
contracts that will give one firm
responsibility for entire systems,
from electronics to power supply
to building construction.

Australia

Fare Enough

From Times Square to the Ginza,
the lot of the taxi rider is not a
happy one. Besides traffic jams,
there’s the din of two-way radios
crashing out messages. Even the
squelching jangles. Then there’s
the problem of reading the fare,
which is often indicated in tiny
numbers. And when rates change,
the numbers on the meter may
just kick off a search through
printed sheets showing the new
charges, leaving the rider feeling
he’s the victim of some con game.

In Sydney, however, the harried
traveler is due for a couple of elec-
tronic assists. One is an electronic
taximeter. The other is a selective
two-way radio system. The two
work together part of the time.

The electronic taximeter, a de-
velopment of Standard Telephones
and Cables Australia Ltd., has a
wired-in memory containing the
fare structure. Every time the
speedometer cable revolves, a sen-
sor sends an impulse to the taxi-
meter; here the impulses are
counted and compared with fare-
structure information. The com-
puted fare is continuously dis-

Taxiing. Fast changes in fare rates,
easy reading featured in new taximeter.
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played using large cold-cathode
readout tubes, a boon for the late
night cab rider.

Modular. The taximeter plugs
into a cab’s dashboard rather like
a portable car radio. When fare
changes are made the meter can be
removed to adjust the memory
wiring—a job that takes an hour
at most. And that’s an important
consideration in Australia where
the cab fares, fixed by government
authority, change frequently due
to changes in driver wage scales,
the price of gasoline, and mainte-
nance costs. With mechanical me-
ters, the whole taxi is down.

Through a connection with the
cab’s two way radio, the meter can
also be directed by the taxi radio
room to add a surcharge for relay-
ing a customer’s address to the
driver. In Sydney, there’s a 15
cent fee for calling a cab by phone.
Selective commanding is made
possible by a new communications
system between base stations and
cab fleet that turns on the receiver
output only in the particular car
called. Developed by the Plessey
Pacific Control Research Labora-
tory in Melbourne, the system uses
silicon IC’s to decode a taxi’s call
number and turn on the output
when the right call number is sent.

Japan

New from old

A Japanese company, competing
for an automatic train control job,
has pulled some new tricks from
a bag of old technologies. What has
emerged is an induction radio sys-
tem using a novel transmission line
and antenna loop couplers. The
system holds down induced noises
and unwanted radiation in the
transmission line and antenna
loops, beating by a noise-suppres-
sion factor of 40 decibels the con-
ventional system of parallel lines
coupled with single-loop antenna.

Designed for the bustling Jap-
anese National Railway, the com-
munication system features a trans-
mission line with conductor sand-
wiched helically between two poly-
ethylene cylinders for protection

against rain and snow. The line is
laid out beside the tracks to move
control signals between train sta-
tion, wayside station, and train.

Confident. Under development
by Sumitomo Electric Industries of
Osaka, the network is one of three
competing systems contracted by
the Japanese National Railways for
automatic train control. The first
uses a leaky coaxial cable; the sec-
ond, a leaky waveguide. The radio
induction system is the cheapest
of the three. Sumitomo engineers
modestly estimate that their sys-
tem, nearing test completion, has
more than a 50% chance of being
selected by the government for
production.

Copper tape was chosen for the
conductor in the line (which oper-
ates from 50 kilohertz to over 1
megahertz) because its width is
easily altered to change the char-
acteristic impedance. Reduction of
the impedance is the key to min-
imizing coupling loss between
train station and wayside stations
strung along the tracks.

Pairs of tapes are twisted heli-
cally around the polyethylene core
at constant pitch. At the transmit-
ting and receiving points, the an-
tenna loops are a fraction of pitch
apart. For example, in Sumitomo’s
quadruplet line (two pairs of tapes),
the loops are set a half pitch apart;
they are connected so that their
coupled signals are superposed. A
signal to or from the transmission
line goes through a phase shifter
in which a signal in a conductor
pair is phase-shifted.

Even. In this way, phase and
amplitude of noise are uniformly
distributed over several pitches
along the line. Therefore, noises in-
ducted at two points on the line
at a distance of a half pitch have
a phase difference of pi and cancel
each other. The unwanted radia-
tion from a line is also suppressed
since the radiation from a half-
pitch section gets canceled by that
from the adjacent half-pitch sec-
tion.

Signals transmitted to the line
from the antenna will not radiate
into space—since the loops are ar-
ranged at intervals of odd multiples
of a half twist pitch and are in-
versely connected.
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SHIELDED BOXES with CARD GUIDES

Rugged die-cast aluminum boxes, slotted to accept X" circuit
boards and shielding dividers. Excellent for packaging electronic
circuitry. Boxes have removable top and bottom covers. Useable
inside space: 4"x2"x1%2”. Several models with various connectors.

Write for 1969 Catalog

POMONA ELECTRONICS CO., INC.
1500 E. Ninth Street, Pomona, California 91766
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ELDORADO INVENTED .THE INTERPOLATING
TIME INTERVAL COUNTER TECHNIQUE
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'MODEL NO. 796
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PLAY IT SAFE: start now tosave their hearts

Help your children form good health habits now to reduce
risk of heart attack later:

* Maintain normal weight; obesity in youth may persist

throughout life

* Encourage regular physical activity

* Serve them foods low in saturated fats;

* Teach them that cigarette smoking is hazardous

* Make medical check-ups a family routine

Do as a good parent should. Set a good example. Follow
~the rules yourself, and guard your heart, too.
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SMALL DIMENSION

BUss QUALITY FUSES and FUSEHOLDERS

FOR THE PROTECTION OF ALL TYPES OF
ELECTRONIC & ELECTRICAL CIRCUITS & DEVICES

The complete BUSS line of fuses includes dual-
element “slow-blowing,” single-element ‘“quick-
acting” and signal or visual indicating types. . .
in sizes from 1/500 amp. up—plus a companion
line of fuse clips, blocks and holders.

Only a representative listing is shown here of
the thousands of different types and sizes of fuses
and holders available from BUSS.

All standard items are easily obtained through
your BUSS distributor.

When special fuses, fuse clips, fuse blocks or
fuseholders are required, our staff of fuse engi-
neers is at your service to help in selecting or
designing the fuse or fuse mounting best suited
to your requirements.

For detailed information on the complete
BUSS line write for BUSS bulletin SFB.

& L ESL L

Buss In-the-Line or  ad

Buss AGX Fast  Buss AGC and MTH  Fusetron FNM Fibre Fusetron FNA Panel Mounted Buss Panel Solder Terminal Buss Porcelain Base
Acting Fuses Glass Tube Fuses Tube Fuses Indicating Fuses Fuse/Holder Mounted Holders Fuse Blocks Fuse Blocks

/ Q/ @@ ﬂ é‘ & © Buss
Buss AGC Glass Buss Indicating  Buss Sub-miniature Tron Sub-miniature Buss Lamp Silicon Rectifier Buss Indicating
Tube Fuses Fuses Fuses and Holders Pigtail Fuses Buss HPC Holders Indicating Holders Fuse Blocks Aircraft Fuses
% / / T & Limitron KTK
Fusetron MDL  Buss ABC Ceramic Buss GMT Fuse Buss High Voltage Buss Space Saver Fusetron ACK Stud  High Interrupting
Fuses Tube Fuses and HLT Holder Fuses Holders Mounted Fuses Capacity Fuses

NS &P

Buss GJV Pigtail Buss SFE Standard Fusetron Type N Buss In-the-Line Buss HLD Visual  Buss Signal Fuse Buss Miniature
Fuses Fuses  Fuses and Holders Hold Indicating Hold : Blocks  Tron Rectifier Fuses  Glass Tube Fuses

BUSSMANN MFG. DIVISION, McGraw-Edison Co., ST. LOUIS, MO. 63107
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A big part of developing our new
keyboard was in helping the
operator operate faster. Without
goof-ups.

Here’s what we came up with:

Two-key rollover. This
allows “burst-speed” typing. An
electronic interlock eliminates
errors when two keys are pushed
at the same time.

That old typewriter feel. Key
spacing is the same as on office
typewriters. And spring loading
simulates typewriter touch.

Shift lock. A handy option
for dual applications that require

extensive typing in the shifted
position.

And several choices. Sloped
or stepped key rows. Standard
and custom key character sets.
Over 500 legends (and we're
continually developing more to
meet your growing needs). A whole
bunch of button colors as well
as several button shapes.

They're all part of another
thing we came up with, the world’s
first use of an integrated circuit
as a keyboard switching element.

This micro-miniature circuit
eliminates mechanical linkages.

Electromechanical parts. Moving
contacts. Black boxes. And a
big price tag.

But it retains the reliability
of our other keyboards. Proven by
tens of thousands of operators,
in hundreds of applications.

“Condensed Keyboard
Guide” briefly discussess
MICRO SWITCH keyboards and
options. Become a fast operator.

Write for a copy.

MICRO SWITC

FREEPORT, ILLINOIS 61032 :
A DIVISION OF HONEYWELL

Our new all solid-state keyboard.

It makes even fast operators
operate faster.



4 Amplifier
High Gain

“Building Block”
Array

Here you are—four identical linear amplifiers built  at1 kHz, —3 dB bandwidth of 300 kHz, and an input
on asingle IC chip and mounted in the new 16-lead resistance of 90 k (typ.).

dua]-in-line plastic package ready to plug into_y_our Ask your local RCA Representative or your RCA
design plans. Use them as AF feedback amplifiers;  pistributor for full details. Or write for technical data
equalizers; in 2- or 4-channel audio appll_catlons. to RCA Electronic Components, Commercial
Figure them into linear signal mixer designs; as Engineering, Sec. ICN7-1, Harrison, N. J. 07029.
oscillators; as low frequency high gain amplifiers : ; ’ g

and as multivibrators.

The “matched set” of four is the RCA-CA3048. It If you need an array with greater bandwidth—check:
provides 57 dB (typ.) voltage gain per amplifier or RCA-CA3035—Three individual general-purpose
114 dB (typ.) when two amplifiers are cascaded. amplifiers with gain-bandwidth externally adjust-

Each amplifier features a Noise Figure of 2dB (typ.) able. $1.50 (1,000 units)

RCA-CA3048 in 16-lead dual-in-line plastic package, $2_-45 (1,000 units)

15K

375K
12.5K

100K 250

30K

............................
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