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(including the upgraded Phantom-2000), F-
15, F-18, Boeing-767 and others.

TAT is a private company with its shares
traded on the stock market. It was founded in
1969 and today employs some 220 workers.
Its sales turnover is some $17 million, of
which 75 percent is export, mostly to the US.
The company maintains an office in the US to
facilitate contact with the many American
companies supplied — Boeing, General Dyna-
mics, Norden, Pratt and Whitney, Sgt.
Fletcher, and US Armed Forces procure-

ment. It is a source of considerable pride at -

TAT that the company is the recipient of the
General Dynamics Outstanding Supplier
award, the first non-American company to be
so honored.

Celestial
Mapping

In 1988 the Israel Space Agency (SELA),
turned to the Israeli academic world request-
ing proposals for Israeli projects in space.
One such proposal, presented by Dr. Noah
Brosh of Tel Aviv University, was for an
astrophysical experiment in which the sky is
mapped by means of an ultra-violet photo-
graphic device.

The proposed project was accepted by
SELA, and in 1989 the agency approached
El-Op to develop and construct the camera.
Today, the payload has reached the mock-up
stage. Its function is pure astronomic re-
search, the first of its kind in the world,
seeking new galaxies and celestial bodies and
information that will throw light on their
formation. The camera is intended to fly at

A mock-up of EI-Op’s scientific payload.

an altitude of 1,000 km, enabling it to take
snapshot photos in three separate
wavelengths in the ultra-violet band. The
camera will continue photographing even
when the satellite loses contact with the
ground, with the pictures stored for subse-
quent transmission.

The camera utilises a set of mirrors to
concentrate light on the detector. An elec-
tronic cloud is released, and by means of
electrodes it becomes possible to know the
size and location of the object. Over time a
picture emerges, transmitted from the detec-
tor through an electronic processor and
eventually to the ground, where it is ‘read’ as
a celestial map. The camera itself is compu-
ter-controlled, with the computer relaying
back to earth information about the camera’s
functioning, temperature, voltage etc.

The payload makes use of the most
advanced technologies available. This
means, first of all, building the payload out
of complex materials for maximum strength
at minimum weight — even the glass of the
lenses, ordinarily a heavy material, under-
goes a process of ‘lightening’ by means of
microscopic holes in it, making the finished
lens only 40 percent of its original weight.
The entire camera weighs only 20 kg, quite
light given its size: 1.8 m long with a 50 cm
diameter.

The light weight of the camera greatly
reduces the cost of the satellite, and the time
required for development. As such, the
camera is in accord with the world-wide
tendency today to go back to simple, inex-
pensive experimental techniques. If no unex-
pected mishaps crop up, the camera is
estimated to begin taking pictures in 1994.
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They Were There

The following is a list
of Israeli products
that took partin the
Gulf War.

* The Pioneer UAV, made by IAI, was the
best-known Israeli representative in the Gulf.
The vehicle, with a flight range of 160 km
(100 miles), flew over enemy lines, providing
information especially about the extent of
bomb damage. Thanks to the unusually large
night-vision system installed by Tadiran and
El-Op, the UAV was capable of working
round the clock.

* Adapters and mine-clearing devices for
the M-60 tank, and serial mine-clearing de-
vices for tractors made by the 1Al subsidiary
Ramta.

*» NTS, an EI-Op made laser designator
used in the Cobra night vision system.

* A warning buzzer indicating low altitude,
for Blackhawk helicopters, made by Orbit, a
joint subsidiary of El-Op and Rafael.

*» TADS/PNVS, the laser designator for
Apache-borne Hellfire missiles, made by
El-Op as a supplier for Martin Marietta.

» ACE, an airborne mission computer for
the F-16, made by Elbit.

* MFD, a cockpit display system, made by
Elbit.
IMI had a number of products in the Gulf:

* VLS/MK14, the Tomahawk cruise mis-
sile launcher.

*» TAB-12, a twelve meter long mobile
bridge, towed by an individual tank, allowing
it access over obstacles.

*» External fuel tanks of various sizes for
the F-15, A-6, F-16, and F-18.

* TALD, an aircraft-launched radar decep-
tion device, resembling a small plane.

*» CLAMS, a mine-clearing system.

* Miscellaneous equipment: fuel and
armor pylons for the F-15, adapters for the
Lantern night vision system on the F-15,
power supplies and mounts for the F-16
borne Sidewinder missile.
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delegation included the Commander of the
IAF Pilot Training Academy, the Chief Test
Pilot, a weapons system officer, and a
maintenance officer. They conducted more
than twenty trial flights in addition to a
battery of maintenance tests. During the
course of the testing it became clear that the
Czech air force is also interested in the Israeli
avionics systems.

Elbit, considered one of the leading
avionics companies in the world, is now
celebrating its 25th year. The company pro-
duces a wide variety of airborne systems,
including upgrading systems for planes and
helicopters, integrated systems such as SAN
systems, display screens, helmet-sights,
armament and mission control. There is no
IAF fighter-plane today that does not contain
at least one avionics system manufactured by
Elbit. In 1990 the company’s sales totalled
some $363 million, of which $162 million
represent the earnings of Elsint, a leading
producer of medical simulation equipment,
bought out by Elbit in 1989.

No Spinach For
This Popeye

CNN’s on-the-spot coverage of the Gulf
War did much to heighten the general pub-
lic’s awareness of ‘smart’ weapons, such as
bombs capable of entering a building through
the window by means of remote-control
navigation. At Rafael, however, all this is old
hat. For them, such bombs are the ‘old
generation’ smart bombs, already developed,
according to the foreign press, in 1983.

The Popeye, Rafael’s attention-getting
smart-bomb, is a medium-range air-to-surface
missile, armed with a conventional warhead,
having a total weight of 1,340 kg, with the
warhead weighing 340 kg. The missile is 4.8
meters long, with a diameter of 51 cm, and a
range of over 90 km when launched from a
high altitude, and some 40 km at a low
altitude. As the missile approaches the target
it can be manipulated from the launch plane
using the television-guided system in its
nosecone.

The purpose of the Popeye is to strike at
well-defended strategic pinpoint targets, such
as command posts, communications centers
and the like. Its range allows it to be launched
from outside the air defense zone, reducing
the danger to the launch plane. Each Amer-
ican B-52G bomber is capable of carrying
three Popeye missiles (number coded as
AGM-142A) as well as an additional monitor
package. If a number of bombers attack en
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masse, one monitor package will serve for all
the planes, allowing them to be outfitted with
four missiles.

In 1988 the USAF signed a $39 million
contract with Rafael, which collaborated with
Martin Marietta, to supply missiles for oper-
ational testing. In November 1989 a second
$92 million contract was signed for the supply
of additional missiles and monitor packages.
In the aftermath of the Gulf War the USAF
seems inclined to increase its reserves of
Popeye missiles; an additional supply con-
tract would appear to be in the offing.

The Cessna Citation with TAT's heat exchangers.
Heat Exchange

TAT Aero Equipment Industries has just
signed a deal with Cessna to supply a heat
exchanger system for their new Cessna Cita-
tion jets: TAT is to supply some 300 such
exchangers over the next three years. For
TAT, this current deal represents the reward
reaped from past successes, chiefly the com-
pany’s supply of heat exchangers for the F-15.

The F-15s in IAF service were found to
suffer from certain defects, leading the IAF

The Popeye on a B-52.
to approach TAT with a request for a new
heat exchanger system for the plane. McDon-
nell Douglas, the plane’s manufacturer, like-
wise requested one such system for testing
purposes. Indeed, McDonnell Douglas had
been in a quandary, as the advanced engine
installed in the F-15E operates at much
higher temperatures than that of the other
F-15 models. A number of American com-
panies tried and failed to develop suitable
heat exchangers, while the TAT system
proved itself in a battery of tests run in the
US. TAT was then asked to replace all the
heat exchangers, and is today the sole sup-
plier of heat exchangers for the F-15: a
contract running to several million dollars.

Another product the company focuses on is
drop tanks. Here TAT has developed the
entire range of valves and housing necessary
for F-16 and F-18 drop tanks, which are
supplied to a number of users of such tanks,
including the USAF. The company financed
its own research, a risk, as the investment was
a large one, but one that paid off handsomely
in multi-million dollar contracts.

In the manufacture of these and other
products, the company uses a CAD (compu-
ter assisted design) program, allowing for
painstaking planning of each product well
before the manufacturing process begins. All
in all, TAT manufactures over 200 advanced
technology products for combat aircraft: fuel
system accessories, compression and air con-
ditioning systems, emergency OXygen sys-
tems, various engine accessories, and heat
exchange systems for the F-16, Phantom



Rafacl’s ADAMS air-defense system.

a modular display computer with high-
resolution screens, as well as a helicopter
cockpit upgrading system, permitting precise
night navigation and more convenient con-
trol over various helicopter avionics systems.

Elbit will present an audio-visual show
demonstrating the company’s expertise in
mission computers, cockpit display systems,
sighting-weapon-navigation systems and hel-
met-sight systems.

Reshef Technologies will once again ex-
hibit a selection of electronic fuzes of their
own design, already exhibited at the last
Salon two years ago.

ECI Telecom, which specializes in military
communications equipment, will be exhibit-
ing multi-function communications control
systems, a mobile communication and con-
trol system, an early warning antenna, and a
mobile air traffic control tower.

EAS will be displaying its recent stab at
the UAV market: the Vanguard mini-RPV,
with electronic warfare capabilities, as well
as a number of civilian uses, such as traffic
and pollution control among others.

Magam Mikum Industries will be exhibit-
ing helicopter movers and trailers, a variety
of parachutes for paratroops and pilots, an
anti-G suit for pilots, and aircraft salvage
trolleys and arresting nets.

TAT Aero Equipment Industries will be
displaying heat exchangers and fuel control
systems, as well as housing tubes for drop
tanks.

Ashot Ashkelon Industries announced its
participation in the Salon at the last minute,
with its exhibit focusing on gear boxes and
assemblies for aircraft, trucks and APCs. On
display, among others, will be a drive gear
box for Boeing 747 and 767 wing flaps.

El-Op will be displaying a newly de-
veloped laser designator for the Cobra heli-
copter, allowing it to fire Hellfire missiles, as
well as night-vision systems for UAVs and
tanks. The emphasis on space technology,
characteristic of much recent Israeli re-
search, will be in evidence with EI-Op’s
development of a satellite-borne scientific
telescope.

APT (Advanced Power Technology) manu-
factures high and low voltage power supplies
for both military and industrial purposes. On
display will be miniature power supplies as
well as low voltage power supplies with an
exceptionally high output/volume ratio.

Nimda will exhibit a new 850 HP power
pack for tanks, as well as computerized
weapons systems integration.

Maoz, a manuacturer of aircraft control
panels, is taking part in the Salon for the
first time this year. The company will be
exhibiting two types of illuminated panels for
use with night vision systems, as well as
integrated panels including buttons, warning
lights, display etc. The company has been
contributing both to the Phantom-2000 and
Astra projects. P

BVR Technologies, which manufactures a
series of simulators and air-to-air combat
pilot trainers, will be displaying a new type
of trainer to be known as the Super-Hotshot.
This system allows pilots to train on air-to-
surface missions in addition to the air-to-air
combat program of the original Hotshot, as
well as practising overcoming technical
breakdowns and heavy weather landing.

Astronautics will be exhibiting an avionics
package for the F-15 upgrading program,
including a central mission and display com-
puter, advanced display systems integrating

Safe and Sound

Recently Elbit has become the representa-
tive of the Czech aircraft company Aero with
regard to their L-39 training plane, and both
companies are now ready for business. The
first contacts were made as Eastern Europe
began to be exposed to the West; prospectors
began moving around Eastern Europe, call-
ing Elbit’s attention to the Czech Aero
company and their popular training plane.
These agents considered it worthwhile to
provide the plane with advanced systems,
such as Elbit manufactures. Two factors
made the deal attractive: the simple sighting-
armament-navigation system which is a stan-
dard Elbit product, and its absence in the
Czech plane on the one hand, and the IAF’s
quest for a training plane to replace its aging
Fugas on the other hand.

The first visit at the Czech plant disclosed a
seemingly out-of-date firm, producing some
250 planes a year. An examination of the
plane itself revealed, that despite its outmod-
ed interior, it performs impressively as a
training plane, with outstanding safety fea-
tures. Adding an up-to-date SAN system, as
well as a HUD system, would make this
high-safety plane, already an excellent
elementary-level training plane, entirely suit-
able for more advanced training. Mainte-
nance modes and level proved adequate as
well.

After some two months of tests, Elbit and
the Czech company invited IAF representa-
tives to assess the plane as a possible succes-
sor to the Fuga and Skyhawk. The IAF

A rare, one-time-only photo of the Czech L-39
training plane flying the IAF Star-of-David over
Czechoslovakia.
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coinciding of interests.”

Will the manufacture of subsystems con-
tinue to be a major tendency?

“This tendency does exist in our indus-
tries. There are many instances where Israeli
companies act as secondary suppliers to
American manufacturers with satisfactory
results.”

Is there no danger that the desire to beef
up sales will lead to the over-exposure of
classified systems?

“Our policy is that we are prepared to
reveal or sell part of our secret or classified
arsenal chiefly so that we can acquire the
resources necessary to research and develop
the next generation of surprises. We work
closely with the Ministry of Defense and the
IDF to maintain a balance between battle-
field and marketplace demands.”

Do the marketing policies in Israel continue
to be aggressive?

“Fairly aggressive, although the Israeli
manufacturers are hardly operating in a
vacuum. Before they can export they need
permission of both the General Director of
The Ministry of Defense and the Chief of
Sibat, which reduces the aggressiveness
somewhat. Some companies, nonetheless,
still maintain cutthroat competition over
exports, while others have sensed that such
competition does more harm than help, and
have been cooperating over projects. A
specific example that comes to mind is the
recent collaboration between Rafael and 1Al
on certain projects. When it comes to
electronic systems, however, the competition
is still fierce.”

What is Israel’s total security-related ex-
port for this year?

““Last year’s export was to the tune of $1.5
billion, with this year’s on the same scale.
We foresee hard times for the defense
industries beginning only in another two or
three years.

Do you expect this civilian tendency to
continue?

“In most countries the military industries
have been going civilian. In Israel too the
tendency is toward private ownership of
industries: IMI has recently gone from a
department of the Ministry of Defense to a
separate government-owned company.
There’s no reason to suppose this trend will
not continue.”

What is Sibat’s general line in Paris?

“We are in the post-war period. We will
focus on the Arrow SSM defense system,
precise weaponry and armament, intelli-
gence and early warning systems, simulators
and others.
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The Israeli Arrow: The first development in the
world against SSMs.

Doyenne of
Exhibitions

The Israeli defence industries exhibiting at
Le Bourget this year have lost a certain éclat
since the Gulf War. For the first time in
many years they will be competing against a
wide array of products bearing the definitive
label ‘Battle Proven’. Despite this reduced
prestige, with its concurrent marketability

losses, the Israeli exhibition will nonetheless
attempt to offer current solutions to future
battlefield requirements.

The B-2 stealth bomber, the F-117A and
the Mig-31 — the Soviet Union’s most adv-
anced combat plane — are just a few of the
big names starring at this year's Paris Air
Salon, to be held at Le Bourget between 13
and 23 June.

The preparations for the Salon went on
unhindered by the Gulf War, with the
organizers reaping their reward now: nearly
every aerospace manufacturer wants to
advertise its participation in the war effort.
The Americans, as expected, have a particu-
larly large display, with some of the ‘hottest’
items of the war on show. McDonnell
Douglas had, in fact, originally planned not
to participate in the Salon, but since the War
has reconsidered. Nonetheless, a number of
American companies, among them Rayth-
eon, the manufacturer of the Patriot missile,
have announced that they will not take part
in the exhibition. All in all, the Salon will
include some 1,750 exhibitors.

Israel will be represented by 19 companies
attempting to sell Made-in-Israel products to
a post-Gulf War world. The display will be
housed in two pavilions: IAI's permanent
pavilion (standing in the fairgrounds since
1972), and the Export Organization pavilion,
where the remaining companies will exhibit,
ten independently, and eight under the aegis
of Sibat (Ministry of Defense Foreign De-
fense Assistance and Defense Export Orga-
nization).

IAI, taking its tone from the Gulf War,
will highlight the Arrow anti-missile missile,
electronic warfare systems and a variety of
high-tech upgrading programs.

Rafael will display, for the first time, the
adaption of the Python-3 missile to be borne
by the F-5, Rafael’s contribution to IAl's F-5
upgrading program. Rafael will also be
showing its familiar products: the F-15/F-16
borne Python-3, the Barak naval missile, the
Popeye air-to-surface TV-guided missile
(supplied. among others, to the US Army),
the Stratus Comint Collection balloon and
others.

Cyclone Aviation Products will focus on
two new products: Kevlar armor plates for
helicopter seat protection, and an airborne
fire-fighting system.

Carmel Forge, which specializes in jet
engine disks and disk-shaped parts, will be
exhibiting a wide variety of products from
small-size auxiliary engine disks to large
disks for both military and civilian uses.
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THE NAME OF THE

GAME IS CIVILIAN

An Interview with
Sibat Director, David
Shoval

by Sharon Sadeh and Kobi Marinko

“The starting odds of the Israeli defense
industries, now that the defense budget has
been slashed, will be poorer in the future,”
says Brig. (Res.) David Shoval, Director of
Sibat (Israel Foreign Defense Assistance and
Defense Export Organization), in an exclu-
sive interview with IAF Magazine. “*There is
at present no chance of the defense budget
increasing to any significant degree — making
it impossible for the defense industries to
look to the defense budget for their bread
and butter. It's clear to any intelligent
observer that the economic demands of
large-scale immigrant absorption in Israel
preclude major investments in weapons sys-
tems. Export is thus the only alternative for
the Israeli military industries — indeed, an
alternative they have been actively pursuing
for some years now. I would say that this
circumstance alone keeps much of the work
force from being laid off.”

How can Israel compete against products
used in the Gulf War, that now bear the label
‘Battle Proven’?

“The fact that our products did not take
part in the war has not made them less
attractive. There are still areas in which we
are unequalled anywhere. For example, the
Gulf War has brought to the fore the
dangers inherent in surface-to-surface mis-
siles. Israel, however, was one of the first
countries to recognize this threat, and began
dealing with it several years ago. For lack of
resources we haven’t yet come up with an
operational system, but there can be no
question that we're working in the right
direction.

“The Arrow system - already past the
demo stage — will perhaps be the first system
in the world to provide protection from
surface-to-surface missiles. Furthermore, I
ought to add that it’s no secret that some of
our systems did indeed participate in the

David Shoval: **We foresee hard times for the
defense industries beginning in another two or
three years.” Photo: Amir Hadad.

war: the Pioneer UAV that we sold to the
US a number of years ago, for example. In
other fields as well our industries are still top
of the line: precise guided weaponry, night-
vision systems, chemical warfare defense
systems, and quite a few others.”

Have the lessons of the Gulf War been
analyzed, and has work begun on the next
generation of weaponry?

“Learning the lessons of a war is a
prolonged process. In this case, our lesson-
gleaning ability is limited, in that this war
was utterly unlike the previous wars we have
been involved in — but of course we are
learning whatever relevant lessons we can.

" “The IDF has been talking recently about
reallocating its limited budget away from
routine expenses and onto armament. This
seems to me not only sensible but absolutely
essential. It will make possible further in-
vestment in the defense industries, especially
in terms of research and development, while
also increasing the IDF's strength.”

In other words, you expect a rise in
internal procurement, somewhat alleviating
the economic straits of the security indus-
tries?

“IDF procurement has been falling over
the past few years. I imagine that the
reallocation of funds will provide impetus for
new research and development. On the
other hand, the massive manufacture of
ammunition will be curtailed in the near
future, so that one can already foresee where
the problems will be a few years from now.
IMI, for example, will. be in trouble.

“Most of the defense industries have
gotten the message, and have begun, in the
last year or two, to make a fairly intensive
bid for civilian markets. The upshot of this is
that many military developments are now
being transformed for civilian applications.”

Where do you see a market for Israeli-
made products of this kind?

“Broadly speaking, marketing will be
more difficult. Nonetheless, 1 imagine that
our clientele and markets will remain our
own. Despite the American defense cut-
backs, I presume the Americans will con-
tinue to deal with their own market, and not
turn to the markets where most of our
activity is focused. The trend in Europe
today, as exemplified by the Netherlands,
Germany and Britain, is toward quick,
mobile intervention forces. This is something
we have the ability to contribute to.

*“One of our chief problems is that Europe
is for the most part closed to us. Last year
we succeeded in establishing cooperative
projects with a few European industries,
which we view as our toehold in Europe. I
personally am attracted by Spain and Portug-
al. Our ability to help them raise their
technological level, and their ability to pro-
vide cheap labor, might represent a fruitful
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Air Force Day this year will be celebrated in the proud
afterglow of the largest airlift ever carried out in Israel:
Operation Solomon, in which EI-Al and the IAF together
airlifted some 15,000 Ethiopian Jews to Israel. For nearly
thirty-six hours non-stop EI-Al Boeings and IAF Hercules plied
back and forth between Addis Ababa and Tel Aviv, with IAF
logistics sore pressed to coordinate the unceasing flow of planes
on a single runway in Addis, with fervent hordes of immigrants
converging on the planes. 3

From airborne Zionism in action, IAF Magazine takes a
forward look at the chief event of the international aviation
world - the Paris Air Show, currently on the tarmac in Le
Bourget. We offer a special English-language supplement entire-
ly devoted to the dozens of high-tech products and developments
on display in the Israeli pavilions.

Happy Air Force Day,
Aharon Lapidot
Editor-in-Chief
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