












































































































































































































































































































































































































































































































































































































































































































































































































































Electronics Abroad

strings of resistors in series; with
the strings connected in parallel
through diodes that are polarized
by an operational amplifier. The
op amp, in turn, is controlled by
a booster amplifier. A pair of con-
densers in the circuit represents
the capacity for the associated seg-
ment of pipeline.

In and out. These basic analog
modules are hooked together to
represent a network—existing or
proposed—and energized with cur-
rent generators, one for each of the
22 inlet terminals. Each is set to
deliver a current that corresponds
to the flow from a natural gas field,
a tank storage farm, or a tanker
terminal. The voltage level is ad-
justed by the computer operator to
match the pressure at the inlet
points.

The modules for the four
compressor stations boost the volt-
age according to the laws of phys-
ics relating gas pressure to gas
flow. At each station, individual
compressors can be harnessed in
parallel or in series and the ana-
logs allow the operator to simulate
any possible combination.

As for the 70 delivery points,
their analogs can be programed to
take into account both short-term
and long-term variations in de-
mand. The program breaks up take-
off volume into segments repre-
senting 3 hours in real time. On the
simulator, though, the segment re-
quires only 3 seconds to run.

Teamwork. SNAM, a subsidiary
of the government fossil-fuel mon-
opoly Ente Nazionale Idrocarburi,
turned to the University of Bolog-
na’s department of engineering for
help in designing the vacuum-tube
prototypes for the simulator. The
final version, completely transistor-
ized, was built by the Paoletti Co.
of Florence.

West Germany

Ghost chaser

Broadcasters in West Germany
have high hopes for a high tower
in the center of Munich. Crowning
the 951-foot structure is a televi-

270

sion antenna, slated to go into
service later this summer, that will
have a unique radiation pattern.
To give nearby receivers a ghost-
free signal, the antenna array is
phased to cause a dip in the pat-
tern. The dip, however, has no ef-
fect on the long-range aspect of the
pattern; the coverage extends about
30 miles from the tower.

Nicely stacked. Engineers of
Rohde & Schwarz, a Munich-based
firm, devised the method that re-
sults in a cosecant-shaped pattern.
Essentially, it depends on slight
differences in phase and amplitude
of the radio-frequency energy fed
to the 72 radiating elements that
make up the antenna. These differ-
ences bend the lower edge of the
beam downward.

The tv antenna makes up the top
72 feet of the tower. It consists of
a stack of 18 arrays, each carrying
four interconnected radiators. The
high number of radiators is neces-
sary to meet the power require-
ments for the antenna—450 to 500
kilowatts of radiated power for
each of the two channels that will
be broadcast from it.

The bends. Since the four radi-
ators in each array project from
the corners of a square box-like
support, the radiation pattern is
omnidirectional in the horizontal

View from the top. Stack of 18 arrays with four radiators each makes
up tv antenna inside cylindrical shield at top of Munich tower.
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plane. Because the radiators of ad-
jacent arrays are closely stacked
one atop the other, the radiation
would be concentrated into a beam
in the vertical plane if all of them
were energized in phase.

By varying the lengths of feed
cables to the radiators, Rohde &
Schwarz gets a phase shift be-
tween neighboring elements. The
differences in amplitude levels
come from the differences in atten-
uation between cables. The com-
pany’s antenna engineers worked
out empirically the amount of
phase shift needed for the pattern
they wanted in field tests.

The antenna system, including a
cylindrical weather shield, cost
$185,000.

France

The right address

Computerized telegraph transmis-
sion systems brook no slipup in
message addresses and automati-
cally reject them if there are even
minor errors.

Since operators can err when
tapping out addresses on a key-
board, the Société de Construc-
tions Electromécaniques Jeumont-
Schneider has developed equipment
that generates call letters and sym-
bols identifying the sending and
receiving stations, the transmission
channel, and the message number.
The gear also generates the charac-
ters that identify the closing se-
quence.

One way. Jean Huet, a Jeumont-
Schneider engineer, says that for
the moment the equipment is aimed
at a well-defined market—air navi-
gation and national weather serv-
ices, airports, airlines, and the like
—where several outlying stations all
serve a common control facility.
For that reason the equipment
doesn’t have the elaborate memory
that would be needed for a ma-
chine that could send messages to
several destinations. But the com-
pany says it will develop a multiple-
address model when it decides to
go after a bigger market.

Actually, Jeumont-Schneider de-
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veloped an address generator sev-
eral years ago. But the original ver-
sion—bulky and expensive—made
little impact on the market. It
weighed roughly 100 pounds and
was priced at about $3,200. By con-
trast, the present generator, built
around integrated circuits, is packed
into a 19- by 11.5- by 8-inch box
and it will sell for $1,300 after vol-
ume production gets under way
early next year.

Many characters. The address
generator can handle a maximum
of 64 characters and symbols—
many more than are required for
normal address and message clos-
ing sequences. A typical message
would carry a 24-character-and-
symbol address.

The address sequence runs off
automatically when transmission
begins. When the opening sequence
ends, the generator signals the tape
equipment to start sending the mes-
sage punched out earlier by the op-
erator. At the end of the text the
generator produces the closing se-
quence, 14 characters and symbols.
Thus coded, the opening and clos-
ing sequences use a total of 38
characters and symbols.

Variable speeds. The address
generator uses about 70 transistor-
transistor-logic IC’s for all digital
functions and for message counting.
The unit uses a quartz oscillator
that permits transmissions at speeds
from 50 to 400 bauds. Another type
of quartz crystal could boost the
speed to 600 bauds.

Great Britain

Changing stations

Right now there’s no question about
the best way to run a nuclear power
station in Britain—flat out. That’s
because uranium is the cheapest
fuel there and the 11 nuclear sta-
tions already in service can be run
steadily at full capacity to handle
the base load.

With another seven atomic power
plants in the works, and more com-
ing, Britain’s Central Electricity
Generating Board has to get ready
for the time when reactors will pick

up peak loads as well and thus
have to vary their outputs.

Fast giant. To work out its re-
actor-control tactics, the generating
board will have an impressive tool,
a $2.5 million hybrid computer, one
of the largest ever built. It’s com-
ing from Electronics Associates,
Inc. of Long Branch, N.J. and it’s
the biggest single computer order
so far for the company.

The British agency says it went
for the simulator because the com-
plex behavior of a gas-cooled re-
actor simply can’t be analyzed ade-
quately by a digital computer alone.
Three EAI 8800 analog computers
will handle the computations
needed to simulate reactor charac-
teristics like neutron flux and tem-
perature changes in fuel and the
carbon-dioxide cooling gas. Simi-
larly, there’ll be analog handling of
most boiler and turbine character-
istics.

The digital computer in the setup,
an EAI 8400 machine with a 32,000
word internal store, will simulate
slowly changing reactor functions.
And the 8400 will store the steam
tables and other reference data,
feeding it to the analog sections
through the simulator’s interface.
But the main job of the digital com-
puter will be to sequence the simu-
lation runs and later analyze them.

Shining example

Word in late May that U.S. defense
officials had declassified the Army’s
“see-in-the-dark™ telescopes pro-
voked a relatively rapid response
from Britain’s military establish-
ment. Late last month, the British
released for civilian use their own
intensifier tube, the crucial compo-
nent for night viewers that work
without infrared illumination of the
scene under scrutiny.

The British tube was developed
by Mullard Ltd., a subsidiary of
Philips’ Gloeilampenfabrieken, and
it’s startlingly similar to the U.S.
one.

Asked to point out the main dif-
ferences between the two, a Mul-
lard engineer said they weren’t
worth mentioning. He explained
that Mullard had a research group
—headed by Daphne Lamport, one
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Good looking. Mullard’s Daphne Lamport checks the scene with a demonstration
night-viewer built around a recently declassified image intensifier tube.
Early development of the tube was performed by a team headed by Miss Lamport.

of the prettiest project leaders ever
—at work on an image intensifier
tube but when it learned that the
U.S. Army had one in the works
Mullard built its intensifier to U.S.
specifications. These call for three
stages with an electron-acceleration
potential of 15 kilovolts for each to
make low-level light images 40,000
times brighter.

Like the U.S. producers of the
night-viewers, Mullard can trot out
a long list of potential civilian uses
including navigation, aerial map-
ping, astronomy, and police work.
Mullard, though, can’t figure on
making much headway in the U.S.
market. It will price the tube alone
at about $1,700. U.S. companies in
the field are shooting at a $1,000
price tag for complete viewers.

Minding the store

So far, the Wilson government’s ef-
fort to forge a strong computer in-
dustry has concentrated on putting
together a giant British computer
company. Now that International
Computers Ltd. (ICL) has started
operations, a campaign to better
British computer technology is
emerging.

Out of the campaign will come
the technological guidelines for the
first generation of ICL computers,

272

to be marketed in the mid-1970’s.
(Until then, ICL will sell the ma-
chines of two of the companies that
are part of the combine—Interna-
tional Computers and Tabulators
Ltd. and the English Electric Co.)

ICL’s machine, quite likely, will
have an associative memory. And
at the Fourth Congress of the In-
ternational Federation of Informa-
tion Processing at Edinburgh this
week, a research team from the
University of Manchester will de-
scribe an integrated-circuit asso-
ciative memory element being de-
veloped with government backing.

The right word. David Aspinall,
David Kinniment and David Ed-
wards say their bipolar IC works
both as an associative and a word-
organized memory element. With
it, then, an interrogation word fed
to the computer leads to the re-
quired stored word. In today’s
computers, addresses showing the
location of words in the memory
have to be used.

Along with making life easier for
computer programers, the associa-
tive memory will make for faster
computing over-all. The memories
will work at arithmetic-unit speeds,
says Aspinall. This is possible be-
cause word-finding sequences can
overlap. While a word is being
read out of the conventional half
of the memory, a new interrogate

word can be fed to the associative
half.

The Manchester trio, whose mon-
olithic IC designs have been pro-
duced in small batches by Ferranti
Ltd., feels that the best chip size
would be .060-inch square, with
eight bit circuits on each chip. A
combined associative and word-
organized store of 64 words would
have a total cycle time of 110 nano-
seconds, Aspinall predicts. This es-
timate is based on a test run with
an array of 4-bit chips. Each word
would have 30 bits for the associa-
tive function and 24 bits for the
word proper. The cost would run
about $7 per bit, he figures.

Matchmaker. Each bit circuit is
based on two dual-emitter tran-
sistors connected as a flip-flop, to
provide storage. The transistors
are connected across two digit
wires and have a common connec-
tion to a single word wire running
at right angles to the digit wires.
In the circuit’s simplest form, the
word wire is normally held slightly
positive with respect to the digit
wires so that no current flows into
the word wire. If one digit wire is
made more positive than the word
wire, and one transistor is satu-
rated, the current flowing in this
digit wire is diverted into the word
wire. If the other transistor is satu-
rated, though, no current will flow
into the word wire. The presence
or absence of current indicates
match or no-match of the stored bit
with an interrogate on bit.

Entries. To write in a bit, one
digit line is raised to a high poten-
tial and the other kept low, while
the word-line potential is raised.
If sufficient potential difference ex-
ists between the two digit lines,
the transistor corresponding to the
lower digit line becomes saturated
and stays that way when the po-
tential on the word line is lowered.

The Manchester memory men
limited the circuitry on the chip to
the storage matrix. The sense-write
drive circuits were not included be-
cause eight of them would have
been necessary, each as complex as
a single bit circuit. In order to keep
the initial chips relatively easy to
manufacture, the drive circuits are
built around discrete components
at the moment.
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The difference

Until now, tube readouts left some-
thing to be desired. The multi-plane
gas discharge display tube is a real eye-
strainer, particularly under high am-
bient light or at a wide viewing angle.

Now we have the nimo™ 10-gun
CRT display. Now, every character
or message can be displayed on the
same sharp, clear plane. No feedback
...Nno image ambiguity...no external
focusing ... no ambient light worries.

Electronics | August 5, 1968

IEE put eight years of Research
and Development into nimo™. Thou-
sands of tests in every possible envi-
ronment achieved an uncommon clar-
ity with noticeable hardware savings.

We came up with plenty more. A
Cathode Ray Tube display controlled
by a 10-volt swing at O current which
produces a base operating brightness
of 100 FL. Unequalled viewing power,
even under direct sunlight. All images

The uncommon readout.

- ™
nimo
10-Gun CRT Display
unretouched

Gas Discharge Tube
unretouched

Is clear.

displayed equally near the tip of the
tube, with unmatched wide-angle
viewing.

In all, there are 12 clear advan-
tages to the new nimo™ 10-gun CRT.

Why not arrange with IEE for an
eye-opening comparison? Phone...or
drop us a line; you’ll get an immediate
response. Industrial Electronic Engi-
neers, Inc., 7720 Lemona Avenue,
Van Nuys, Calif. (213) 787-0311.

Circle 273 on reader service card 273
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line see advertisement in the latest Elec-
tronics Buyer's Guide

Electronics Buyers' Guide
George F. Werner, General Manager
[212] 971-2310

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

Robert M. Denmead,

Midwest Regional Manager

[312] MO 4-5800

Regina Hera, Directory Manager
[212] 971-2544

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

Circulation Department

Isaaca Siegel, Manager [212] 971-6057

Research Department

David Strassler, Manager [212] 971-6058
Chloe D. Glover, Research Associate
[212] 971-6057
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Precise
dimensional
accuracy,

one step, ceramic-
to-glass-to-metal
thermo-bonding
and Mil-spec
quality standards,
provide optimum
performance

and maximum
design

freedom in
microcircuit
packaging.

TYPICAL CONFIGURATIONS
Available in closed and *'see-through' types.

| | [—_—
E = %ﬁ? L=

WRITE FOR “MICROCIRCUIT PACKAGES”

This brochure tells the
Tung-Sol Flat Pack
story in eight fully de-
tailed pages.
TUNG-SOL DIVISION,

Wagner Electric Cor-
. poration, One Summer
Avenue, Newark, N.J.
07104.

TUNG-SOL “FLAT PACKS”

MICROCIRCUIT PACKAGES
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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

Warren H. Gardner [215] LO 8-6161
Eastern Advertising Sales Manager

Atlanta, Ga. 30309: Michael H. Miller, 1375
Peachtree St., N.E.

[404] 892-2868

Boston, Mass. 02116: William S. Hodgkinson
McGraw-Hill Building, Copley Square

[617] CO 2-1160

Cleveland, Ohio 44113: William J. Boyle, 55
Public Square, [216] SU 1-7000

New York, N.Y. 10036

500 Fifth Avenue

James R. Pierce [212] 971-3616

John A. Garland [212] 971-3617
Philadelphia, Pa. 19103:

Jeffrey M. Preston

Warren H. Gardner,

6 Penn Center Plaza,

[215] LO 8-6161

Pittsburgh, Pa. 15222: Warren H. Gardner,
4 Gateway Center, [412] 391-1314
Rochester, N.Y. 14534: William J. Boyle,

9 Greylock Ridge, Pittsford, N.Y.

[716] 586-5040

Donald R. Furth (312) MO 4-5800
Midwest Advertising Sales Manager

Chicago, lll. 60611: Kenneth E. Nicklas
Ralph Hanning, 645 North Michigan Avenue,
[312] MO 4-5800

Dallas, Texas 75201: Richard P. Poole, 1800
Republic National Bank Tower,

[214] Rl 79721

Houston, Texas 77002: Robert Wallin,
2270 Humble Bldg. [713] CA 4-8381

Detroit, Michigan 48226: Ralph Hanning,

856 Penobscot Building

[313] 962-1793

Minneapolis, Minn. 55402: 1104 Northstar
Center [612] 332-7425

St. Louis, Mo. 63105: Kenneth E. Nicklas,
The Clayton Tower, 7751 Carondelet Ave.

[314] PA 5-7285

James T. Hauptli [415] DO 2-4600
Western Advertising Sales Manager

Denver, Colo. 80202: Joseph C. Page, David
M. Watson, Tower Bldg., 1700 Broadway
[303] 255-5484

Los Angeles, Calif. 90017: lan C. Hill,

John G. Zisch, 1125 W. 6th St.,

[213] HU 2-5450

Portland, Ore. 97204: James T. Hauptli,
Thomas McElhinny, 218 Mohawk Building,
222 S.W. Morrison Street,

Phone [503] 223-5118

San Francisco, Calif. 94111: James T. Hauptli,

Thomas McElhinny, 255 California Street,
[415] DO 2-4600

Pierre Braude Tel: 225 85 88: Paris
European Director

Paris: Ken Davey

88-90 Avenue Des Champs-Elysees, Paris 8
United Kingdom and Scandinavia

Brian Bowes Tel: Hyde Park 1451

34 Dover Street,
London W1

Milan: Robert Saidel

1 via Baracchini Phone 86-90-656
Brussels: F.I.H. Huntjens

27 Rue Ducale Tel: 136503
Frankfurt/Main: Hans Haller
Elsa-Brandstroem Str. 2

Phone 72 01 81

Geneva: Ken Davey

1, rue du Temple Phone 31 95 60
Tokyo: Takeji Kinoshita

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

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

MICROWAVE
Oscillators And

Amplifiers

With the
"Dynamic 7
Disciplines” Approach

~CAPABILITIES-

« DC TO 10 GHZ

* MICROWATTS TO
MEGAWATTS

Custom Design, Engineering,
Manufacturing to Industrial,
Commercial, Scientific and
Government Requirements.

* HIGH POWER RF CW
AND PULSE AMPLIFIERS
AND SYSTEMS

* LARGE STOCK VARIETY
OF TRIODE AND TETRODE
CAVITIES (Covers 200 to
6000 MHZ)

* CW, PULSE OSCILLATORS

* CW MULTIPLIERS

* PULSE MODULATORS

* SOLID STATE COMPONENTS
* TEST EQUIPMENT

* ACCESSORIES

See Our Spread in 1968 Electron-
ics Buyers’ Guide. Write for MCL
Catalog.

MICROWAVE CAVITY
LABORATORIES, Inc.

[@—/L,A] North Beach Avenue
La Grange, lllinois 60525

d Phone: (312) 354-4350

Western Union Telex 25-3608
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You win. Because one look at the price tags of Hewlett-
Packard’s low-cost integrated circuit counters tells you
the name of our game is performance-for-cost. We
started the game with the first 10 MHz counter for $350.

The HP 5321A Counter —$350—is a 5 Hz-to-10 MHz
counter with four-digit readout and power line time
base. It is perfect for measuring frequency, simple time
intervals, or for totalizing in electrical, electronic or
mechanical applications. The 5321B, at $700, adds
BCD output, 5-digit readout, additional gate times and
crystal time base.

The HP 5221A/B Counters are the same as the above
counters in every way but size. These counters offer a
different form factor—taller, slimmer and not as deep.
These, too, are $350 and $700.

If you need more capabilities, consider the HP 5216A
Counter at just $925. With it, you can totalize, measure
frequency period, multiple period averages, frequency
ratio, multiple ratios and time interval. It has a 7-digit
readout, gate times of 0.01, 0.1, 1.0 and 10 secs.
Frequency range is 3 Hz to 12.5 MHz, and input sensi-
tivity 10 mV.

And the HP 5325A Counter, at $1200, is a universal
counter that does almost everything a counter can do
without plug-in accessories. This versatile 0-12.5 MHz

Let’s play tag.

-
PRICE SN

counter is particularly useful for simple or complex
time interval measurements from 100 nanoseconds to
10® seconds. Marker outputs indicate measured inter-
vals on an oscilloscope display of the input waveform.

All these counters have other advantages that add to
their performance-for-cost value: Zero-blanking sup-
presses unwanted zeros. Readout storage increases
measuring speed by holding the displayed value while
the next measurement is in progress.

So if you're looking for the exact counter you need at
the exact price you can afford, check the HP perform-
ance-for-cost game. It's rigged in your favor.

Call your local HP field engineer for details, or write
Hewlett-Packard, Palo Alto, California 94304; Europe:
54 Route des Acacias, Geneva.

il

HEWLETT \hp, PACKARD

[a-l

ELECTRONIC COUNTERS

02813
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RCA CD2300
DTL Family

direct replacements for 830 and 930 series

45 types / 3 package styles / 2 Temperature Ranges
Gates / Expanders / Flip-Flops / Inverters
2KQ and 6KQ Output Pull-Up Options

® For Your Military Applications:

CD2300 Series—15 circuits in RCA’s Unique
Ceramic Flat Package.
CD2300D Series—15 circuits in RCA’s Unique Ceramic
Dual In-Line Package.

® For Industrial and Commercial Applications:
CD2300E Series —15 circuits in RCA’s Dual In-Line
Silicone Package.

-55°C to +125°C Operation 0°C to -+-75°C Operation
14-Lead Price 14-Lead Ceramic Price 14-Lead Price
Circuit and Ceramic (1000 Dual In-Line (1000 Dual In-Line (1000
Pull-up Option Flat Pack Units) Package Units) Silicone Package Units)
NAND Gates ¢
Dual-4 Expandable (6KQ) CD2300/930 $2.50 CD2300D/930 $2.50 CD2300E/830 $1.05
Dual-4 Expandable (2KQ) CD2301/961 $2.50 CD2301D/961 $2.50 CD2301E/861 $1.05
Dual-4 High Fanout,
Expandable (transistor
output pull-up) CD2306/932 $2.75 CD2306D/932 $2.75 CD2306E/832 $1.15
Dual-4 High Fanout
Expandable (no output
pull-up) CD2307/944 $2.75 CD2307D/944 $2.75 CD2307E/844 $1.15
Triple-3 Input (6KQ) CD2308/962 $2.75 CD2308D/962 $2.75 CD2308E/862 $1.15
Triple-3 Input (2KQ) CD2309/963 $2.75 CD2309D/963 $2.75 CD2309E/863 $1.15
Quadruple-2 Input (6KQ) CD2302/946 $2.75 CD2302D/946 $2.75 CD2302E/846 $1.15
Quadruple-2 Input (2KQ) CD2303/949 $2.75 CD2303D/949 $2.75 CD2303E/849 $1.15
Hex Inverters
Diode Input (6KQ) CD2310/936 $2.90 CD2310D/936 $2.90 CD2310E/836 $1.45
Diode Input (2KQ) CD2311/937 $2.90 CD2311D/937 $2.90 CD2311E/837 $1.45
Expandable Input (6KQ) CD2312 $2.90 CD2312D $2.90 CD2312E $1.45
Expandable Input (2KQ) CD2313 $2.90 CD2313D $2.90 CD2313E $1.45
Flip-Flops
Clocked RS with
JK Capability (6KQ) CD2304/945 $3.00 CD2304D/945 $3.00 CD2304E/845 $1.90
Clocked RS with
JK Capability (2KQ) CD2305/948 $3.00 CD2305D/948 $3.00 CD2305E/848 $1.90
Input Expander
Dual 4-Diode CD2314/933 $2.25 CD2314D/933 $2.25 CD2314E/833 $ .90
Ask your RCA Representative for details. See your RCA Distributor for his price and “c"
delivery. For technical information, write RCA Electronic Components, Commercial
Engineering, Section IC-N-8-1, Harrison, N.J. 07029.
Integrated

Circuits




