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THE NAVY'S NEWSH.2G DELIVERS

Kaman. The name says command.
An appropriate thought for the
Navy’s new ASW attack helicopter.
The Kaman SH-2G.

Already in production, the
SH-2G builds upon the proven
record of the SH-2F. The Navy’s
most recent evolution of the
unbeatable Kaman design.

But we’ve upgraded it with
two powerhouse T700 engines. New
avionics. And high-performance
dynamics.

Now there’s even an on-board
acoustic processor for totally auton-
omous missions against subma-
rines. Plus superb sonobouy and
sonar capabilities.

When the situation gets hot,
the SH-2G lets you add critical
components. Like dipping sonar.
An array of missiles and special

weapons. And more advanced ESM.

All of which help counter in-
creasingly sophisticated threats at
sea. And on land.

That’s what it takes to deliver
performance. Now. And well into
the 21st century.

Fly farther. Fight harder. Let
us put you in Kaman today!

For more information, write or
call: Kaman Aerospace Corporation,
P.0O. Box 2, Bloomfield, CT 06002,
(203) 243-7551.

KAMAN

A KAMAN PERFORMANCE
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EXC-429GEM
Arinc-429 Interface Module

EXC-1553MC/E . EXC-1553PC/E
Test & Simulation Card for 6 Test & Simulation Card for
Apple Macintosh-11® Computer PC and AT ® Computers

® Products Include: MIL-STD-1553, ARINC-429,
ARINC-561, Intelligent RS-422 and other Interface

" Cards.

® Coming Soon: Compatibility with IBM's New PS/2@®
Computers

EXCALIBUR SYSTEMS,INC.
IBM & IBM PC, AT and PS/2 are registered trademarks of International Business PO Box 6839. Fresh Meadows. N.Y. 11365
Machines. Apple Macintosh-Il is a registered trademark of Apple Computers, Inc. Tel (71 8)575-3779 T|X 6503473609 (MC| UW)
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ENGLAND-HOLL
PALESTINE, IRAQ

THE AMSTERDAM-BATAVIA (JAVA) AIR LIN

COPENHAGEN =
.. B BRI 7O CENTRAL BUROPE DELHIO ALLAHABAD AKYAS ‘
' O BERLI : PLEER SN RANGOON
B . HALLEILEIPZIG TTA Ohe
L) - O
» ¥ o BUDAPEST BANGKOKgg
beSTE%DAM 3
LONDONO \ w
PARIS D!
MEDAN 2
Pyl 5 | & j PAKAN BARO!
MARSEILLES 4 ; ] PAL:

O
-

MERZA MATRU
°

ey K.L M.service Amsterdam =~ Balpv“

WN
TO CAPE TO ———— connecting airlines.

(IMPERIAL AIRWAYS)

2

2l

FLYING 615] Athens—Merza Matwh. . . . . . 510

Amsterdsm~Halle/Leipzig . . « . 326 | Amsterdam-Marseilles 3 & Baghdad-Byshire. . . . « . . . 490 | Jodhpur—Allshabed . . . . . . . 545 | Rangoon~Bang
DISTANCES Halle|Leipsig-Budapest.” . . . . 415 [ Marseillas ~Rome. . . . 390 | Merza Matruh~Caire . . . . . . 285 | Bushire~Jask . . . . . . o4 . . 500 | Allshabad-Calevtta. . . . . . . 465 | Bangkok~Alor
Budapest-Belgrad. . . . . . . 200 | Rome~Brindisl. . . . 305 | Coiro-Gaza . . . . . s = 20 | Jask~Karachi o o v o . . . . . 595 | Caleutta-Akyab . . . . . . . . 360 | Alor Star—Sin
IN MILES: Belgrad-Athens . . . . . . . 495 | Beindisi- Athens . 390) Gaza-Baghdad . . . . . . . . 590 | Karachi-Jodhpur. . . . . . . . 385 | Akyab-Rangoon . . . . . . . . 310 | Singapore—Pa
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Tamner is the IAF’s sole sup-
plier of AA target practise drones.
On display in Paris will be the Ido
radio-guided system, whose fea-
tures include a variety of flight
capabilities, unlimited length of
operation, and low cost. The Ido
drone itself (length: 2.3 m; wing-
span: 2.5 m) will be on display
together with visuals illustrating
how it is launched and guided both
over land and sea.

Reshef Techmologies specializes
in military elctronics and mecha-
nics, and is especially known for its
detonators which meet the most
exacting standards world-wide.
Among the detonators on display
are the Alpha for 60, 81, 82, 120
and 160 mm RPGs; the Lambda,
an electronic time-detonator for 60
to 160 mm RPGs, which is literally
the last word on the subject and
has been adopted by the US Army
and the NATO forces in general as
their standard detonator; and the
Epsilon artillery detonator, which
makes use of espcially sophisti-
cated micro-technology.

Ziklon Aviation Preducts will
display a protective seat for heli-
copters, made of complex mate-
rials, and a model planning-and-
upgrading line-up for helicopters.

TAT - Aviation Accessories In-
dustries was recently awarded the
General Dynamics ‘Outstanding
Supplier’ award. The company,
which tends to specialize in acces-
sories connected with fuel and
thermal systems, including pumps
and compressors, will be exhibit-
ing an air-conditioning system for
the upgraded Phantom-2000,
emergency power systems for the
F-16, torsion-gauges for Sikorsky
CH-53 helicopters and various
tank valves for the F-18.

Orbit Advanced Technologies
manufactures a wide variety of
audio, display, communication,
monitor and navigational systems
for both military and civilian use.
On exhibition in Paris are an
advanced internal communication
system for the F-16, as well as
various antennas and level-A con-
trol monitors for aircraft com-
munications systems.

Efrat Future Technologies deals
with the storage, management and
reproduction of magnetic or optic-
al communication sound and dis-
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A model of part of the Israeli pavilion at Le Bourget.

play. On exhibition are the ISDS
air-photography electronic mail
system; the Audio Disk recording
system, which involves a very large
number of channels recorded digi-
tally on computer disks; Trilogue —
a voice-operated electronic mail
system; Faxlogue — a facsimile
electronic mail system; ASRTS — a
system for the simultaneous and
synchronized recording of several
sound channels or radar pictures;
and the ACRIS multi-channel
computer system for air traffic
regulation and monitoring.

Abhidtex supplies covers for dry
storage, protective vests, military
utility belts, canvas and tents for
the IDF, the US Army and several
NATO countries. In Paris they will
display dry storage covers for air-
craft, airfield ground equipment
and protective coverings for civi-
lian use in the event of chemical
warfare.

Carmel Alloys is a major pro-
ducer of titanium and nickel alloy
compressors and compressor
disks. In addition to these products
the company will exhibit a com-
puterized production-control sys-
tem which greatly aids in precision
cutting and complex production
techniques.

BVR Technologies manufac-
tures, develops and markets soph-
isticated avionics systems and tac-
tical simulators. It will be exhibit-
ing a tactical simulation system for
the F-16, designed to allow fighter-
pilots to engage in tactical man-
oeuvers on the squadron level.

Naimada Ltd. deals with milit-
ary vehicle upgradings. On display
are improved tank housings for
engine and relays, as well as va-
rious upgraded protective devices
for armored vehicles.

- Tadiran, the foremost electro-

nics company in Israel, will be
exhibiting a number of products,
of which the most outstanding are
a pilot location system, micro-
display units, a mobile ELINT
system, avionics systems and an
early-warning training system
which employs innovative audio-
visual techniques. Airborne elec-
tronic warfare systems will be exhi-
bited separately; details are un-
available.

El-Op, a major manufacturer of
optic-fiber based technologies, will
be exhibiting a number of unique
developments, among them pas-
sive night-vision systems for the
pilot, airborne laser range-finders,
and FLIR-type night-vision de-
vices. The exhibition will concen-
trate on pilot-based avionics such
as head-up display and flight hel-

The Lambda Mortar Time Fuse.

mets. The head-up display can be
adapted to several kinds of cock-
pits, providing the pilot with flight
information displayed on a special
adjustable glass screen in front of
him, freeing him from the necessi-
ty to avert his eyes, even momen-
tarily, to check dials and gauges.
The helmet utilizes advanced optic
fiber technology as well as holo-
graphs to provide data display for
the pilot on his helmet visor
whether by day or night. A work-
ing model of the night-sight ver-
sion of the system, known as
HADAS, will be exhibited at the
Salon.

Elbit is a major manufacturer of
both civilian and military compute-
rized systems. Five products will
be exhibited in Paris: the DASH
(Display and Sight Helmet), suc-
cessfully tested on the F-15, which
allows the pilot to aim the plane’s
weapons systems merely by look-
ing at the target; the Halo avionics
system for helicopters, which in-
cludes a number of navigational
aids such as moving maps in addi-
tion to head-up display; the IS-10

airborne communications and’

visual-digital processing system
which utilizes television or FLIR
cameras to translate selected pic-
tures from a number of sensors
into a single compound picture
complete with analytic text and
symbols; the ECNI navigational
system which is an avionics system
that allows centralized control of
communications, radio navigation
and identification equipment; and
the Ofer guiding kit, which can be
attached to any bomb, essentially
turning old-fashioned ‘dumb’
bombs into sophisticated guided
weaponry.

Israel Aircraft Industries has a
permanent pavilion at the Salon
which will include four primary
exhibits this year: upgrading and
rejuvenation programs for fighter
planes, especially the Phantom-
2000; a selection of Israeli-made
lightweight executive planes for
the civilian sector; electronic in-
telligence receptors; and sophisti-
cated weapons systems such as the
Barak-1 and Gabriel missile sys-
tems. The pavilion will also con-
tain a model of the Ofeq-1 space
satellite.
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answer?

It does provide a certain degree
of battlefield response, especially
where we have no other, for exam-
ple in high-risk zones, at night or
in poor weather — neither the F-18
nor the F-15E can do what the
Phantom-2000 does under these
conditions. We are already testing
the plane’s new radars, which will
soon be installed in all the updated
planes.

Highly
Threatening,
Highly
Survivable

by Dror Marom

In June of 1983 a single AH-64A
Apache helicopter paid a working
visit to the IAF, spending some
four weeks here on a series of
probes and trials, after which it
was determined to procure the
Apache for IAF combat helicopter
squadrons.

The visit of the chopper, a type-
IT prototoype, was carried out in
collaboration with the US Army,
which has already absorbed some
1000 such helicopters. Israeli pilots
who tested the helicopter under
local conditions waxed enthusiastic
too — echoing widespread acclama-
tion of the chopper’s virtues. Spe-
cific features to earn ungrudgingly
high marks were, in the words of
the test report, “everything to do
with flight handling, mission per-
formance, nocturnal capabilities,
survivability and engineering for
human comfort.”

“In most flight modes,” explains
Maj. H., one of the test pilots, “I
found that the chopper had signifi-
cant surplus power, which was a
major operational advantage, re-
lieving the crew of a great deal of
unnecessary work-load. In particu-
lar, the surplus power freed the
chopper entirely from the effects
of the wind, enabling it to do
essentially whatever was tactically
necessary under any conditions.”

High-level tactical performance
is of course the raison d’étre of an
attack helicopter, and indeed, no-
thing was spared to make the
Apache particularly survivable (in-
cidentally, greatly adding to its

The Apache in Israel.

cost), especially under direct fire.
This, in contrast to other sophisti-
cated combat-zone helicopters
such as the Black Hawk, which can
only function on the battlefield
under indirect fire; the old truism
that “any soldier with an assault
rifle can down a helicopter” is
simply no longer true for the
Apache. Even AA units will have
trouble.

Also under the category of sur-
vivability come unusual safety fea-
tures, earning the chopper the
epithet ‘crashworthy.” A special
‘blast shield” intervenes between
the two pilots’ compartments in
the cockpit, and the whole cockpit
itself becomes a crash-proof pro-
tective cage in the event of a crash
or an explosion. If there is damage
to the skids the bottom of the
fuselage is even capable of serving
as an emergency runner.

Between 13 and 17 June 1983
the Apache took part in an un-
usual series of manoeuvers espe-
cially designed to test the helicop-
ter under nocturnal conditions. In
one test the Apache succeeded in
identifying and locking in on a
column of tanks moving in moun-
tainous terrain from a distance of
nearly three and a half kilometers.
In another test the Apache, shoot-
ing a live Hellfire missile, was able
to spot and destroy a single tank
from a distance of five kilometers.

The Apache’s impressive noc-
turnal performance is due to two
FLIR night-vision systems inte-
grated together with helmet dis-
play (IHADSS). “It truly opens up
the night,” remarks Maj. H.,
“enabling the chopper to perform
any conceivable attack mission in
total darkness. The FLIR picture
does, however, require a great

deal of expertise to read, especial-
ly with regard to distance and
altitude estimates. The American
pilots, who felt perfectly comfort-
able with it, even used it during the
day to improve the visibility from
the posterior cabin.”

Almost as an afterthought he
adds: “The bottom line is that the
Apache is capable of much more
than the average pilot is physically
and professionally capable of ex-
ploiting. This is true in almost
every sphere of its flight en-
velope.”

The 37th Air Salon at Le Bourget:

A Guide to the
Israeli Pavilion
by Sharon Sadeh

The various Israeli military in-
dustries have been the chief be-
neficiaries of the cancellation of
the Lavi project, for monies
formerly tied up in the develop-
ment of the plane have now been
made available for dozens of pro-
jects and developments frozen for
want of budgets. This once again
puts Israel in the forefront of
world defense-manufacturing
activity, and in the current Le
Bourget Air Salon many Israeli
products being exhibited for the
first time are truly ‘le dernier cri’in
their respective fields.

The Paris Air Salon is the most
important forum /in the world to-
day for the exhibition of sophisti-
cated weapons systems for the
international market. Israeli pro-
ducts tend to enjoy high regard
because of the extensive battlefield
testing that the products generally
have, and recent technological
events in Israel, such as the laun-

ching of the Ofeq-1 satellite and
the sale of Israeli-made mini-RPVs
to the US, have increased world
interest in this year’s Israeli pavi-
lion.

Twenty-one Israeli companies will
be exhibiting in Le Bourget:

Rafael (Armament Development
Authority), a 40 year old concern
responsible for the majority of
products and developments used
in the IDF, is currently exhibiting
several familiar products — the
Python-III air-air missile, Pyramid
television-guided bombs, Barak
missiles for nautical defense — and
several new ones, among them the
Popeye television-guided air-to-
surface missiles (developed in co-
operation with the US Army) and
the Stratus ELINT (electronic in-
telligence) reconnaissance system.

RADA Electronic Industries
manufactures automatic monitor
equipment, avionics and military
computers. The company is active
in the US as well, and supplies the
IDF, the IAF and a number of
foreign buyers. The automatic
monitor equipment is used on
fighter-planes such as the F-15,
F-16, Phantom, Skyhawk, Kfir and
Mirage, permitting the quick auto-
matic monitoring of top systems
such as missiles and weapons sys-
tems while not requiring any spe-
cial training to operate. The
avionics systems are also fighter-
plane oriented, and include two
data-monitoring airborne compu-
ter systems with central processing
and extensive data storage capabi-
lities, one of which was developed
for the Lavi, the other of which is
in use on the F-15. The company’s
military computers are based upon
the architecture of the 32-fiber
INTEL-80286 and Motorola-68000
processors. Likewise on display
are, among others, military ter-
minal systems and large-capacity
memory cards.

ECI-Telcom specializes in milit-
ary communications equipment. In
Paris the company will exhibit a
mobile flight-control tower cap-
able of providing complete air
monitoring as well as meteorolo-
gical forecasts on HF, VHF and
UHF installations. Also on display
are early-warning antennas and a
microprocessor-monitored tactical
communications system.
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More a Plane Than a

Chopper

By Aharon Lapidot

Planes and helicopters -
Apaches, Black Hawks, Suchoi-
24s and Phantom-2000s — are very
much in the news today, and thus
figure prominently in an interview
granted by IAF Commander Gen.
Avihu Ben-Nun to IAF Magazine:

The Black Hawk adapted as a
combat helicopter has been sug-
gested in the media as a possible
alternative to the Apache. What is
your reaction?

The Black Hawk is an excellent
tactical transport helicopter, in-
deed it is likely that we will acquire
it in the future for that purpose.
However, unlike fighter planes
which we consciously aim at de-
ploying in a versatile manner,
there is no advantage in attemp-
ting to stretch the versatility of
helicopters: adding secondary
functions only impairs the primary
functions of the chopper. The sub-
ject has been thoroughly looked
into, and the undesirability of
trying to turn Black Hawks into
combat helicopters was conclusive-
ly demonstrated.

We do indeed require the Black
Hawk as a tactical transport heli-
copter, but budgetary difficulties
do not permit us to procure both
the Apache and the Black Hawk at
the same time. We shall have to
stagger our procurement.

Will the Apache then be first on
line?

Unquestionably. In terms of
combat helicopters the Apache
opens a whole new field for us;
there is no other operational heli-
copter in the world today of com-
parable performance.

Isn’t it an expensive helicopter,
perhaps even too expensive?

It depends what your standard
of reference is. If you compare it
to a plane — in my opinion the
correct comparison — it is not too
expensive at all. The cost of an
individual helicopter is about $10
million, although of course, in a
deal that includes maintenance
and armament the total cost is
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somewhat higher — in the vicinity
of $20 million. The exact figure
depends on the number of chop-
pers in question. What is under
consideration at present is one
squadron of helicopters, which is
the critical quantity both oper-
ationally and financially.

While on the subject of aircraft
procurement, the Argentinian-
made training plane Pampa has
been mentioned as being under

consideration by
the IAF.

The IAF is in
the midst of reas-
sessing its entire
training system,
SO as to prepare it
for the twenty-
first century, a
reassessment that
includes asking
certain very basic
questions about
every aspect of
the system. To
cite one example:
questions have
been raised about

the structure of the pilot training
program, with one suggestion
advising that the present three-
stage program be remodelled as a
two-stage program. It is thus ex-
ceedingly relevant to ask whether
the planes currently in use for
training are adequate for an air
force that flies F-15s and F-16s.

The financial aspect of our acti-
vities is being subjected to especial
scrutiny. The training of a flight
cadet is a terribly expensive prop-
osition, and we are looking at ways
to reduce these costs. One possi-
bility includes transferring the
maintenance of pilot-school planes
to a civilian authority. Among
other things, the Argentinians
have suggested that we take a look
at their Pampa, to which we had
no objection. It is in fact more
advanced than the Fuga-Magister
though not as good as the Sky-
hawk, and we are still uncertain as
to what function if any it might

eventually fulfill. Nonetheless, we
have every intention of examining
it carefully. After the Paris Air
Salon in June it will make the
rounds of several countries, in-
cluding Israel.

The Belgian-made Jet Squalus
was tested and rejected by the IAF.
Why?

Principally because its cockpit is
designed for side-by-side seating,
whereas our training is based on
the principle that cadet and in-
structor sit in tandem — one behind
the other, exactly as in a genuine
fighter plane. The plane itself,
however, is an excellent one, with
high performance levels; nor is it

expensive. Its
manufacturer is
reported as plan-
ning a version
with tandem sea-
ting, which we will
| definitely have
| another look at
when it is pro-
duced. The
search, in the
mean time, con-
tinues. At the mo-
ment we are test-
ing a Brazilian
plane, the
Tocano.

For what pur-

pose?

As you know we are looking for
a good, inexpensive training plane.

When we began the Tsukit pro-
ject (updating Fuga-Magisters)
there simply didn’t exist any other
plane for the elementary level of
pilot training advanced enough to
allow the cadet to move straight on
to the Skyhawk. We had no inten-
tion of procuring yet a third type of
plane. The Tocano is an advanced
plane which may very well prove
suitable, as one can definitely
move on from it to the Skyhawk,
and it is inexpensive to operate,
being a turbo-prop not a jet plane.
One mustn’t forget that the
elementary level of the course
involves an investment of many
flight-hours on cadets who will not
succeed in finishing the course. If
we can reduce the cost of flight-
time we will be saving a great deal
of money as per each cadet who
does complete the course.

How can a turbo-prop give the
cadet a sense of a jet?

From the moment the propeller
begins to spin the differences be-
tween a Tocano and a jet are
minimal. Its cockpit is perfectly
sophisticated. From certain profes-
sional aspects it is even preferable:
it gives the cadet the ‘feel’ of a
plane more than some of the
others.

Are there other planes under
consideration?

Yes. We have also been looking
to replace our out-of-date Pipers
for elementary placement. No
names yet, but here we prefer a
plane with side-by-side seating.

Let us move on to the subject of
operations. What is the significance
for the IAF of the arrival of Suchoi-
24 jets in Lybia, Iraq and soon in
Syria?

The plane doubtlessly adds to
the ability of those countries to
attack, especially in terms of range
and armament, though one should
keep in mind that its significant
characteristics — its night-flight and
low-altitude capabilities — are not
new in our area. The Tornados in
Saudi Arabia have the same char-
acteristics, and the Suchoi-22s and
Mig-23s already in Syria have the
same range. The Lybian F-1 Mir-
ages already put us within their
range too. In short, the Suchoi-24
is neither a breakthrough nor a
fabulous monster. It reinforces
already existing capabilities, which
is something we have to deal with.

But it does join a constellation of
ever-increasing sophistication -
such as the Mig-29.

The Mig-29 is truly a more
difficult problem, likewise the F-
15s and F-16s in Arab hands. This
is the culmination of a long-
standing program of intensive
Arab investment in air forces,
whether in terms of planes or the
various types of missiles.

Unless we increase our own
investments in our air force, we
will find ourselves in deep trouble
in another four or five years. Only
by efforts today can we ensure that
in 1993-1995 we will still be able to
maintain our deterrence level and
deal with the manifold new equip-
ment being introduced into Arab
armies.

Is the Phantom-2000 part of our
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Dear Reader,

The IAF has recently been undergoing an invigorating period
marked by several changes and innovations. The pilots training
program is being given a complete overhaul, which has IAF
experts busy at the moment testing, among other things, a
number of attractive foreign training planes. IAF Command
likewise informs us that the Apache is on its way into the force;
and the Phantom-2000, a true rejuvenation indeed, is now
operational. .

Fresh ideas are very much in the air in Paris too, where the
traditional Air Salon opens next month. IAF Magazine takes an
inside look at the Israeli pavilion, always one of the attractions of
the Show, this year especially so with several developments of
international significance being exhibited for the first time.

Sincerely yours,

Aharon Lapidot
Editor-in-Chief
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