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Readers Comment

Weather or not

With regard to the weather map
satellite [July 27, p. 81], I do not
see how the average person could
properly interpret the pictures of
cloud cover to forecast his own
weather.

If it is already cloudy he knows
it without the satellite. The satel-
lite doesn’t tell him in what direc-
tion the clouds are moving or at
what speed unless he is a skilled
meteorologist.

It might make more sense for
the average farmer to get his
weather pictures from the tele-
phone company along with the
official U.S. Weather Bureau re-
port. It would certainly seem to
be more economical than maintain-
ing his own equipment.

The telephone company could
establish central receiving stations
and transmit pictures over tele-
phone lines using well-known slow-
scan tv techniques. In fact, the
picture could probably be dis-
played on the ordinary tv set by
providing the proper receptacle on
the telephone.

One alternative would be to es-
tablish an official uhf channel
for each Weather Bureau regional
office to transmit information. That
might be a good step in establish-
ing uhf tv sets.

Probably the best solution is one
in which the local tv station sets
up its own receiver and trans-
mits the maps along with its com-
mercials,

Bernard Fudim_
Calvert Electronics, Inc.
New York :

= Mainly, those interested in ob-
taining their own weather pictures
are institutions with meteorolo-
gists—airlines, utilities, etc.—who
need accurate forecasting. Weather
pictures are only part of the total
information used in forecasting.

Weather map recorders

Congratulations on the excellent
Hunter-Rich article “Birds-eye
view of the weather” [July 27, p.
81]. Having worked closely with‘
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HOW CAN THE OTHERS GIVE YOU GOOD SERVICE...
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WHEN THEY CAN'T EVEN GET IT ON THEIR PLANE?

When you ship outsize cargo by Flying
Tigers, it gets on the plane. .. easily. There's
no bending, slamming or jamming of cargo
that won't quite fit into side-loading.jet
freighters. The reason-Tigers' huge break-
away Swingtail-44. This Tiger swings its
whole tail assembly aside to load two box
car-lengths of cargo straight in.

That's a BIG part of the story, true. But
perhaps the most crucial chapters are those
devoted to Tiger service. And those chap-
ters read like this:
B Skyroad Air/Rail/Truck System

(Or: How to Ship Anything Anywhere

In One Package, With Only One Bill)

e aimoignt spociatst 1Y TMEE TIGIER LINE {
W
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Expedited Door-to-Door Pickup & Delivery
Scheduled Service

Non-Stop Overnight Service

Two-Way Radio Trucks

Teletype Advance Manifest System
Many Late Night Flights

B Specialized Experience

Each chapter has details that make your
problems no problem at all, Main theme of
our whole story-—truly fanatic personalized
service.

What's your story? We'd like to hear it, word
for word. Why not call and tell it to us?
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Electronics Review

ning to try to determine where in-
tegrated circuits can be used in
existing projects.

The problems remain tough.
Producers must further improve
the efficiency of their manufactur-
ing processes and reduce overhead.
Risks and costs are high,

Robert Sprague, chairman of the
Sprague Electric Co., says it costs
$1 million to set up one prototype
line to produce monolithic inte-
grated circuits. And there’s always
the question of whether a produc-
tion process is taking the correct
circuit approach.

Question of survival. There’s also
the question of whether small
firms can survive in competition
with such giants as Texas Instru-
ments and Motorola.

Erickson says Hoffman will be
able to compete successfully with
larger companies. “We spend more
time giving the customer what he
wants,” he explains,

The Raytheon Co. says its busi-
ness is custom-oriented. Its ap-
proach is customer-by-customer,
program-by-program.

The Bendix Corp. also sticks to
custom circuits. A Bendix executive
says price-cutting encourages com-
mercial use of microelectronics that
would otherwise be limited to mili-
tary use. Although he isn’t in favor
of this, he concedes it’s one way to
get things started. Smaller com-
panies can survive if they spe-
cialize, he asserts.

“This is a game of the fewest
mistakes,” says Richard Hanschen,
marketing director for the Semi-
conductor division of Texas Instru-
ments. Those companies that fail
in microelectronics will have to in-
vest in something else, he says.
There have always been special
producers in this field, so all won’t
be frozen out.

Industrial electronics

Ship strike settled

The settlement of a seven-day
strike by the members of the Ma-
rine Engineers Beneficial Associa-
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tion against the Moore McCormack
Lines, owners of the first auto-
mated ship in the United States
merchant marine, raised hopes of
smooth sailing for automated ves-
sels.

At issue was the reduction of
the number of engineers required,
from seven to five, by the installa-
tion of an electronic centralized
engine-room control system on the
S.S. Mormacargo.

After a week of round-the-clock
negotiations, the union agreed to
the reduction in crew and the com-
pany agreed that the Marine En-
gineers  Beneficial  Association
would have jurisdiction over all of
the licensed engineers on board.
Jesse M. Calhoon, president of the
union, said that he had wanted as-
surance that there would be no in-
crecase in hours for the five en-
gineers and that all the licensed en-
gineers on board—regardless of
the work they did—would be mem-
bers of his union. “We’re not
against automation,” he said. “All
we want is jurisdiction.”

The Mormacargo had been sche-
duled to sail on August 20 from
Pascagoula, Miss., to New York,
but the engineers refused to man
the vessel.

Settlement hailed. William T.
Moore, president and chairman of
Moore McCormack, said that the
settlement “would ensure the suc-
cessful achievement of the auto-
mated-ship program which, in the
case of Moore McCormack, could
affect the course of its entire re-
placement program.” He added
that “labor, management and
government have long recognized
that the automated-ship program
is the real hope for the future of
the American merchant marine.”

While the agreement covers only
the Mormacargo, both sides believe
it will establish a pattern for future
negotiations. About 30 more auto-
mated ships are being built by
various U.S. companies; this in-
cludes five more by Moore McCor-
mack. The next ship scheduled to
sail late this month is owned by
the Central Gulf Lines, a company
owned equally by the Grace Lines
and the Lykes Brothers Steamship
Co.

P | SR - N —

Transatlantic. The Mormacargo
will carry cargo and 12 passengers
between New York and northern
Europe. More than 150 of her oper-
ations have been changed from
manual to push-button control. The
General Electric Co. built the con-
trol system that checks 108 separate
points in the engine room every five
minutes for temperature, pressure,
liquid levels and motor condition
and automatically records the re-
sults. If trouble is spotted, a danger
alarm is sounded and the source
is shown on a console.

«

Space electronics

Military satellites

The design for the defense com-
munications satellite system slated
for launch carly in 1966, is ex-
pected to follow that developed
by the Philco Corp. and its major
subcontractor, TRW Space Tech-
nology Laboratories, a division of
Thompson Ramo Wooldridge, Inc.

Philco’s work was on a medium-
altitude satellite (6,000 miles),
which originally figured in the mil-
itary’s plans. But now the Depart-
ment of Defense has decided that
the system will be placed into a
near-synchronous orbit at 19,000
miles. The main change caused by
the higher orbit will be more di-
rectivity in the antenna,

Each of the 24 satellites in the
military system will be an eight-

Solar-cell panels will supply 38
watts to the spacecraft. Each
vehicle will have 16 panels like
this one on each of two flattened
conical sections, and eight smaller
panels in the central band.

Electronics | September 7, 1964













Electronics Review

molecules that move at different
speeds in different substances. The
Silistor elements are made up of a
solid or liquid mixture of two com-
mon chemicals, with impurities
added. Heightening the mystery,
the inventor will identify neither
the chemicals nor the impurities.
He does say that the chemicals can
be bought in any drugstore.
Without a prescription, presum-
ably.

It is known that copper or zinc
electrodes reach into the mixture
and, by providing more than two
electrodes per element, Atlantic
says the device can also act as a
delay line.

Microelectronics

Cost-cutting circuit

A new microcircuit pulsed volt-
age source that promises to reduce
computer costs by replacing the
power amplifier and the squaring
device usually required in com-
puter interface circuitry will be
marketed this month,

The Norden division of the
United Aircraft Corp. developed
the circuit for use in the Apollo
guidance computer under a con-
tract with the Massachusetts Insti-
tute of Technology.

The circuit is essentially a power
switch that accepts low-level
logic input pulses and produces
2-volt, 40 milliamp output pulses
into a coax line. It has rise, fall,
storage and propagation delay
times of less than 15 nanoseconds.
The output pulse is in phase with
the input pulse and is unaffected
by fluctuations of the line voltage
driving the unit. With the circuit,
pulses can be transmitted through
complex wiring without degrada-
tion of rise and fall time.

The company expects the unit
to be used as a complement to ex-
isting circuitry or as new circuitry
in computer designs requiring fast
switching time, small size, reliabil-
ity and low cost.- Although prices
are not yet firm, Norden expects the
units to cost $54 each when ordered
in 1,000 lot quantities. This is about
25% below the cost of the parts

40

the unit will replace. The device
will be packaged in a TO-47 can,
a ¥4 by & in. flat pack, or, on spe-
cial order, in a TO-5 can.

Communications

Networks deemed safe

The Air Force’s termination of a
contract with the Adler-Westrex
Communications division of Litton
Industries, Inc., for Project 484M,
called “Build Back,” reflects a good
deal of optimism about the United
States’ invulnerability to a nuclear
attack.

The Air Force Electronic Sys-
tems division, which is responsible
for the program, says it ended the
contract on orders from the Air
Force. The division adds: “A crit-
ical examination of the vulnerabil-
ity of our communications systems
revealed that automated switched
networks now in procurement
would establish a net with the
highest survivability. Therefore, a
requirement for the Adler contract
no longer existed.”

Build Back was to include 400
sets of high-frequency, line-of-
sight and tropospheric equipment
that could be stored in National
Guard armories. If an attack
knocked out normal wire and cable
routes, the units could be hauled
into place to reestablish the de-
stroyed circuits. Forty units were
planned in the first phase; the high-
frequency equipment was to be
furnished by the government.

The Philco Corp. held the sub-
contract for the tropospheric scat-
tering equipment, but hadn’t done
much work on it when the project
was terminated.

Alternate routes. The Western
Union Telegraph Co. and the Bell
System have been establishing al-
ternate microwave routes for sev-
eral years. Bell has also been putt-
ing its cables underground to make
wire routes more secure. It recently
awarded a multi-million-dollar con-
tract to the Kellogg Communica-
tions System, a division of the In-
ternational Telephone and Tele-
graph Corp., to place about 220

miles of cable in trenches in New
York, Connecticut and Massachu-
setts.

Another big factor suggested by
the Electronic Systems statement
is the growth of the Defense Com-
munications System. A world-wide
telegraph network is scheduled to
be completed in 1966, and one for
record communications by 1967.
The automatic digital network
(Autodin), for telegraph, uses a
centralized computer to control
teletypewriter and data messages.
The automatic voice network (Au-
tovon), for telephone, uses the same
type of central control that Bell will
use in its new electronic switching
systems for central offices. With
this system, the computer logic
immediately finds an alternate com-
munications route if there is a fail-
ure in the main route.

Army talk goes digital

The Army is switching to pulse
code modulation (pcin), a digital
system, for all multichannel com-
munciations, a move which in-
creases the capability of present
radio and switchboard gear. The
Army Electronics Command is
backing the decision with a $22.7-
million contract to the Raytheon
Co. for initial production of re-
quired transmission equipment.
The new system will carry up to
96 voice messages simultaneously
on either cable or radio channels.
Telephone channels will handle
voice, teleprinter, facsimile or
digital data.

The Signal Corps, predecessor of
the Electronics Command, began
working with pcm 20 years ago but
adopted, instead, for its multi-
channel circuits another system
called frequency division multi-
plex, a technique well-understood
and in use for years by telephone
companies. Pulse code modulation
was rejected at the time because
electron-tube equipment proved
bulky, heavy and consumed a tre-
mendous amount of power. Tran-
sistors and improved equipment
packaging have made pcm prac-
tical for tactical military use.

Two-level waveform. Each in-
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a miniature eye
for the '64 Tokyo Olympics

The miniature portable TV camera above will be used to

cover the track and field events at the coming ‘64 Olympic

Games in Tokyo. The eye of this micro-modular handy u I I n C u I

camera is a new half inch Vidicon. This particular model

is in the experimental stage. Other types. however, are 7038 7735_A
’

now available: 7038, 7735-A, 7262-A, 8051 plus some small

Vidicons to choose from. For reliability and availability, 2

specify a HITACHI Vidicon for your product. Write us 7 BZ-A’ 805]
for complete technical information and quotations. v I D I c 0 N

® [ ]
° > L‘\'A«. TOKYO, JAPAN CABLE ADDRESS: “HITACHY"” TOKYO

Tovxyo Japan
HITACHI SALES CDRPORATION: 12715, S. Daphne Avenue, Hawthorne, Calit., U.S.A. Tel: 757-8143
333, N. Michigan Avenue, Chicago 1, Ill., U.S.A. Tel: 726-4572'4
666, 5th Avenue, New York, N.Y. 10019, U.SA. Tel: 581-8844

HITACHI, LTD., DUESSELDORF OFFICE: Graf Adolf Strasse 37, Duesseldorf, West Germany Tel: 10846
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Computer complex of the type proposed for the
supersonic transport. Inputs from various sensors are
sent to the computer, which processes the signals and
sends them on to the copilot’s check panel for
monitoring. The information is then available for displays
and use in automatic flight control.

recognized and acted upon immediately.

An avionics system tie-in, shown above, achieves
reliability by utilizing two redundant central digital
computers. This is one kind of a system proposed
by Litton Industries.

The computer complex receives inputs from the
inertial platforms, tactical air navigation (Tacan)
and distance-measuring equipment (DME), as
well as basic information from air-data and engine-
control sensors. Inputs also include magnetic com-
pass headings and communications-link signals.

The computer’s role may be understood better
from a typical flight of a supersonic transport.

The crew starts its departure checkout procedures
by placing the inertial systems in the align mode.
Using a control panel similar to that in the figure
on page 63, the copilot inserts the present position
—latitude and longitude—and position of the pri-
mary and alternate destinations. These destina-
tions may be changed or added in flight. The head-
ing readouts are also selected for display at the
captain’s and copilot’s stations.

After the alignment and self-test cycles are com-
pleted and the platform’s guidance-controls switch
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is placed in the “navigate” position, the plane can
take off.

In flight, the computer calculates and updates the
plane’s position, magnetic variations, time to desti-
nation, and along-track and cross-track errors. All
inputs are constantly monitored and used in the
updating process. The system is now guiding the
aircraft to its destination along a great-circle course.

A computer to do this job will probably necd in-
tegrated circuitry and magnetic memory drums
with storage capacity of about 10,000 words. Sys-
tem realiability of 3,500 hours can be achieved.

An alternate system, based on the modular con-
cept, has also been proposed by Litton Industrics.
In this system, the avionics are broken down into
functional units, each with its own redundant fea-
tures. One advantage of the modular construction
is its ability to expand as needed, as well as the
inherent capability of providing a certain level of
performance in spite of failures. A typical modular
system is shown at the top of page 63.

Communications around the world

The long-distance radios in general use today
are adequate for intracontinental work but, as a
means of reliable communication on the inter-
continental routes, they fall short.

High-frequency radios do a good job of com-
municating in areas of heavy airplane traffic, but
there are many sections of the world that lack the
relay capability of high-density traffic. Development
of new ground-station equipment as well as the
aircraft’s radio is part of the over-all improvement
plan of both American and European designers.
Also under consideration is the adoption of single-
sideband transmitters for aircraft.

Revolutionary antennas needed

Changes in navigation and communication sys-
tems will be natural outgrowths of present systems.
However, antennas will have to undergo revolu-
tionary changes.

Antennas aboard a supersonic transport will be
subjected to variations in temperature and altitude
that will make current designs inadequate. These
variations have stimulated research and develop-
ment into methods of making the antennas more
reliable without environmental conditioning and
without improving techniques of bonding and seal-
ing. Each type of antenna has different problems
to overcome.

VHF antennas are used for omnidirectional line-
of-sight communications. At present, two annular
slot antennas are usually installed: one on the
bottom centerline of the airplane and connected
to the pilot’s radio, the other on the tip of the ver-
tical stabilizer and connected to the copilot’s trans-
ceiver. For the supersonic transport a third antenna
is needed on the top centerline. This will have a
better radiation pattern. The annular slot for this
antenna is large and would require new sealing and
bonding techniques to prevent moisture absorption.

The high-frequency communication antennas
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One-third scale model of the SCAT-17 (supersonic
commercial air transport) in the NASA wind tunnel
at the Ames Research Center Calif.

self. Since the pilot is not at the very front of the
plane, the heat-resisting portion of the aircraft may
be in the way of what the pilot wants to view dur-
ing landing. This could make it impossible to land
a plane even in good weather.

Three approaches to solving this type of prob-
lem are under investigation.

1. Bringing the pilot back to the plane’s center

of gravity to reduce his false motion cues.

2. Using television and optics (binoculars) to let
the pilot “see” from outside the craft. This is
necessary because the plane may come down
at such a steep angle that most of the pilot’s
vision is obscured.

3. Using all-instrument approach (contact ana-
log display). A display of this type would sim-
ulate the runway for the pilot.

As part of the program for developing the con-
cept of a zero-zero landing system, NASA is out-
fitting an experimental aircraft with inertial plat-
forms, doppler and forward-looking radars a
central digital computer and other display media.
This flying laboratory will attempt to develop the
sensory equipment required to implement such a

Nations and companies compete

When Gordon Bain, deputy administrator for super-
sonic transport development for the Federal Aviation
Agency, outlined the requirements for the American
SST, he set forth five major goals.

The aircraft’s nominal range should be 4,000 miles
with a payload of 30,000 to 40,000 pounds.
The plane should be able to carry 125 to 160

passengers.
It should be able to operate from existing major
jet rts.

The cruising speed should be Mach 2.2 or better,

Noise in the vicinity of the airports should not
exceed the present levels created by long-range jet
transports.

64

system. It should be aloft by about January.

The French speak of the feasibility of a com-
pletely automatic flight system. They point out
that they already have the equipment that gives
their Caravelle aircraft this capability, although
permission for its use has never been granted.

The solution to all-weather landing problems
may be a completely automated system, but the
pilot must still be able to land the plane if the
automatic system goes out. This means that the
aircraft designer must provide certain displays,
sensors and other equipment to do the job. Achieve-
ment of zero-zero visibility means added complex-
ity as well as added weight.

The landing pattern

One of the original objectives of the United
States supersonic transport is that it should be able
to operate from existing airports. This means that
air-traffic controllers must be able to bring the
SST, from cruising altitude down to final approach,
or have them take off and accelerate to cruising al-
titude in the same way that subsonic jet craft do.

To prove or disprove this compatibility the Air
Force, in cooperation with engineers from the Fed-
eral Aviation Agency and NASA, flew A-5] Vigi-
lante supersonic fighters in a simulated SST land-
ing profile at Los Angeles International Airport.
The A-5] attack bombers are especially suited for
these tests. They have a maximum speed of Mach
2.1 at 40.000 feet and a normal ceiling of 60,000
feet: such craft have flown over 91,000 feet high.

The initial results of this test were favorable,
and further tests may be now in progress at such
airports as Kennedy International in New York
and Dulles in Washington. Simulator approaches
are being conducted at Langley Field, Va., to test
compatibility further.

Clear-air turbulence

One of the most difficult meteorological phenom-
ena to detect is clear-air turbulence (CAT). It is the
subject of an intensive research effort bv the FAA.
The British and French have been relatively un-
concerned about this problem, especially with re-
spect to their supersonic plane, the Concorde.

However, both the FAA and NASA believe that

As with the Concorde, optimum operating safety and
potential commercial profitably are prime considerations.

American and Analo-French designers differ over
whether Mach 2 or Mach 3 is the better design objective.
SUD Aviation and the British Aircraft Corp. are going for
Mach 2 on the basis that more experience is available and
this speed promises to give peak efficiency.

American designers, on the other hand, point out that
flight efficiency is a direct function of the Mach number,
and that the combination of these contributes to range
and payload. Furthermore, faster equipment means faster
turn arounds and greater utilization of equipment per day.
In aviation, it has always been the fellow with the fastest
equipment who got all the business.

One must also consider that an aluminum airframe at
Mach 2.2 is already at the limit of its safe strength and,
because of this, the Concorde may be outmoded before it
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clear-air turbulence becomes more important as
speed increases. They suspect clear-air turbulence
of having contributed to at least two recent crashes
of jet aircraft. Consequently, the FAA has ordered
research into the area of detection of turbulence
study of human factors, aerodynamics, cockpit in-
strumentation and weather.

Project Taper (for turbulent-air pilot environ-
mental research) began in May, 1963, under the
sponsorship of NASA and the FAA. A Convair
880 jet flew penetration flights into turbulent air
masses. The flights originated at the FAA Aero-
nautic Center in Oklahoma City, Okla., and data
from the flights is being used in simulator studies
at NASA’s Ames Research Center in California to
study pilot reactions and to explore aspects of
flight that cannot be studied while the plane is in
the air.

Correlation between position of mountain ranges,
valleys and coastlines with the occurrence of clear-
air turbulence in the upper troposphere and lower
stratosphere indicate that gravity-type wave dis-
turbances are factors leading to such turbulence in
a stable environment,

From the thcoretical studies of Herman L. Von
Helmholtz, Bernhard Haurwitz, Zdenck Sekera and
others, efforts are being made to provide a physical
model of clear-air turbulence. Present studies are
directed toward deriving the critical wave numbers
and instability criteria that could apply to subsonic
aircraft operations in turbulence.

By considering the greater wavelength of the
disturbances to which the SST will respond, this
model can be extended into the region where this
aircraft will operate. The up- and down-drafts
also must be considered, as well as the effects of
temperature discontinuities that can form wave-
like patterns. According to a report by E. R. Reiter
of Colorado State University, “If an SST skimmed
along such a discontinuity surface, a periodic
change in mach number may result in equivalent
changes in drag coeflicient and consequentlv lead
to CAT without a ‘wind-generated cause’.”

At present there is no simple and effective warn-
ing system for in-flight clear-air turbulence. Tech-
niques using ground-based radar detection of lay-
ers of air that may be turbulent may be technically

is built. On the other hand, a titanium aircraft offers
capability for increased speed.

On May 20, President Johnson directed that contracts
be negotiated with two airframe and engine manufac-
turers to continue their efforts to achieve optimum
designs for a U.S. supersonic transport.

The contract for each airframe manufacturer was $6
million. The government’s share is $4.5 million and the
company’s $1.5 million in each case.

The two American airframe manufacturers, the Lock-
heed Aircraft Corp. and the Boeing Co., have presented
widely differing designs. These designs are extensions of
NASA's supersonic commercial air transport (drawing on
page 64) program, under which possible supersonic
airframe designs were studied.

The Lockheed entry has a double-delta wing configura-
tion. It is designed to provide maximum lift and to enable
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Soviet supersonic research bomber designated “Bounder”
by NATO. Built by Viadimir M. Myasishcheyv, it is shown
at the Tushino Air Show in 1961

feasible, but they would be very expensive. How-
ever research efforts to determine the causes of
clear-air turbulence, as well as to detect and fore-
cast 1it, are continuing.

The Soviet effort

At a recent press conference, Gen. Yevgeny F.
Loginov, chief of the Soviet state-owned airline,
confirmed that the Russians are aiming to achieve
supersonic commercial flights before the United
States does. The Soviets expect their plane to be
similar in design and almost as fast as the American
SST.

Vladimir M. Myasishchev, who developed the
four-engine jet bomber known as the Bison, has
been working on a super bomber, as well as an
SST. A deputy of the Supreme Soviet, he is one of
a very few individual scientists who head design
bureaus in the Soviet Union- most bureaus are run
by committees.

He predicted earlier that the Soviets would have
jet airliners with cruising speeds approaching 1,250
miles an hour in service by 1970.

The Soviet SST might be an improvement of the
supersonic research plane designated “Bounder” by
the North Atlantic Treaty Organization (photo
above). Bounder, a delta-wing craft, was disclosed
in 1961. Very little is known about it, except that
the plane might also be used as a flying test-bed
for a nuclear-propulsion engine.

the plane to fly higher than other SST shapes. it is also
the simplest wing configuration to construct; is aero-
dynamically “‘clean” and has no slats, flats or slots
either on the leading or trailing edges. The Anglo-French
Concorde comes closest to this design

The Lockheed plane could seat 218 passengers five
abreast.

Boeing’s variable-sweep plane would provide a high
lift-off characteristic. The higher the lift coefficient, the
slower the take-off speed

It should also provide a high lift-to-drag ratio. This
would give the plane a fast climbing capability. The main
disadvantage with the variable-sweep concept is its
weight and the cost of such a design

The basic Boeing 733 design calls for a payload of 150
passengers. However, Boeing says the body can be
extended 45 feet to carry 227 passengers.
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