




AH-64 Apache and Longbow Apache

Above: A total of 821
(excluding prototypes)
AH-64As was delivered
to the US Army, between
January 1984 and April
1996. The first
operational unit reached
IOC in July 1986. Since
then the Apache has led
the field in terms of
battlefield helicopter
technology and tactics.
As the massive Soviet
threat which the Apache
was designed to defeat
declined, the AH-64A
and its crews have had
to adapt to new
'security' roles - in a
world far less politically
and militarily 'certain'
than the Cold War era.

Above right: The AH-64D
Longbow Apache
transforms the combat
capability of the basic
AH-64A and ushers in a
new era of the
'omnipotent' battlefield
helicopter. The AH-64D
substantially improves
upon theAH-64A's
already staggering
reputation as a tank
killer, while adding
effective anti-air and
SEAD capability to the
same airframe.

Opposite page, right:
The best defence for any
combat helicopter is
agility and this was a
watchword throughout
the Apache's early
developmental days at
Hughes Helicopters.
Despite its size, the
AH-64 boasts a
reputation for
manoeuvrability that
was once unequalled.

At 02:37:50, in the early darkness of 17 January 1991,
First Lieutenant Tom Drew thumbed the radio
switch in the pilot's seat of his AH-64A and initiated

Operation Desert Storm with the laconic words "party in 10."
Today it is a fact well-known, but still worth repeating,
that the first shots of the war against Iraq were fired not by
US Air Force F-117s, 'Secret Squirrel' B-52s or Tomahawk-
toting US Navy vessels, but by AH-64A Apaches of the
101st Airborne Division, US Army. On that first night,
eight Apaches operating as Task Force Normandy headed
north from Al Jouf in Saudi Arabia, over the border and
through the Iraqi front line, to destroy two key air-defence
radar sites inside Iraq. First with Hellfires, and then with
rocket and gun fire, the two teams of Apaches obliterated
the Iraqi positions in a mission that would prove to be the
template for all subsequent AH-64 operations in Desert
Storm — supremely effective and deadly accurate.

There is no denying that the Task Force Normandy
operation, planned and executed by Lieutenant Colonel
Dick Cody and the men of the 1st Battalion, 101st Aviation
Regiment, 101st Airborne Division, was the long-awaited
vindication of the AH-64 as a weapon, in its first true
combat test. The Apache and its crews had come in for
more than their fair share of criticism since the first AH-64s
were fielded in 1986. Teething troubles - some serious,
some not — led to damaging speculation and Congressional
scrutiny that proved, to the Apache community, that mud
sticks. Furthermore, the personnel of the 15 Apache battalions
deployed to the Gulf, along with their friends and families
at home, had to suffer the assault of a prime-time American
current affairs programme which damned the aircraft and
forecast doom for those about to go to war in it. None of
their prophecies came true. As recorded below, the AH-64
had an exceptional operational debut and notched up many
firsts for US Army aviation, and for the combat helicopter
as a whole. In Operation Desert Storm the Apache finally
proved its claim to be the best attack helicopter in the
world, a claim which no-one could begin to dispute,
except perhaps those involved with the AH-64D Longbow
programme.

This is not to say that the Apache is invincible, and one
need look no further than the success of TF Normandy to
discern some of the weaknesses tha t s t i l l h inde r the
AH-64A. While the Apaches performed with finesse their
task of killing their first night targets, it is an unpalatable

fact (for some) that they could never had found those
targets without the help of USAF AFSOC Pave Low I I I
MH-53Js which led the Apache teams to the right place
with their GPS and TFR systems. The Apache's own navi-
gational fit was simply not up to the job. As an aircraft of
the 1970s the Apache is an analog, not a digital, warrior.
The mission-planning effort required for any Apache
mission today, let alone one as important as TF Normandy,
is immense, because every eventuality must be foreseen,
sketched out and planned on paper before the aircraft are in
the air. Apaches fight as a team and if the cohesion of that
team is lost, so is the mission. More than most, Apache
crews know the truth of von Clausewitz's maxim that 'no
plan survives contact with the enemy'. This places immense
strain on the crews, who have to call on the skill and
experience gained from hundreds of hours of training.
Communication of new ideas or new intelligence is difficult,
if not impossible, after launch, so Apache crews have to fly
and fight in one of the most stressful combat environments
imaginable, hoping that all the answers have been worked
out before the shooting starts.

This will soon change. At present, the US Army is in the
early stages of fielding the AH-64D Longbow Apache, a
combat helicopter for the digital battlefield of the 21st
century. These are not mere buzz-words. The US Army is
probably further ahead than any other branch of the US
armed forces in planning to make maximum use of new
technology in weapons, sensors, intelligence gathering and
C (command, control, communications) on the future
battlefield. Army aviation and McDonnell Douglas have
designed the Longbow to fight and win the intelligence
war, which again is not an empty phrase but one which
describes a combat situation where the AH-64D crew will
be all-seeing, all-knowing and all-powerful. That, at least, is
the plan. Before examining the Apache of the future we
should discuss the Apache*of the present, and why it is the
benchmark against which all others are measured.
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Although the lineage of the attack helicopter in United
States service can be traced to Southeast Asia, the roots of
the Apache lie firmly in Europe. The Bell AH-1G Huey-
Cobra had a highly successful combat career in Vietnam
after its introduction in August 1967. The Hughes BGM-71
TOW (Tube-launched, Optically-tracked, Wire-guided)
missile ultimately gave the sleek 'Snake1 unprecedented
hitting power against armoured targets, coupled with secure
stand-off ranges (though initial results of airborne TOW
firings in Vietnam were poor). In Europe, where the 'real'
war would be fought, the arrival of the AH-1 paved the
way for the second generation of US attack helicopters that
would be firmly dedicated to k i l l i n g Soviet tanks in
Germany. However, the AH-1 was originally only a stop-gap
— developed in haste to cover delays in the Army's 'big
plan' for armed helicopters.

Prehistory of the AH-64
After the successful debut of the armed UH-1, the US

Army initiated the Advanced Aerial Fire Support System
programme to develop a new combat hel icopter for
gunship, escort and fire support tasks. The result was a 1966
contract with Lockheed to develop 10 prototypes of the
immense AH-56A Cheyenne. The Cheyenne was one of
countless aircraft which appear as a footnote to the story of
others but deserve an entire account of their own. It was
conceived not as a manoeuvrable armed helicopter for nap-
of-the-earth (NoE) flying, but as a large weapons platform
for Vietnam-era gun and missile attacks. The Cheyenne had
a General Electric T64 turboshaft driving a four-bladed
main rotor, coupled with a conventional tail rotor and a
decidedly unconventional pusher propeller at the end of the
tailboom. The first AH-56A made its maiden flight on 21
September 1967, chalked up a startling maximum speed of
220 kt (407 km/h, 253 mph), and in January 1968 the US
Department of Defense signed a contract for an initial batch
of 375. The Ai r Force took issue wi th the Army for

acquiring this 'close-support aircraft'. The first prototype
crashed on 12 March 1969 (kil l ing the pilot), technical
delays and hitches abounded and, finally, the advent of the
shoulder-launched SAM, in the shape of the SAM-7 'Grail'
(9K32 Strella-2), sealed the fate of the Cheyenne. To
survive from then , any new helicopter would have to
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Above: Lockheed's
AH-56 Cheyenne was an
over-complex design
that was ultimately
defeated by the small
infantry SAMs that
emerged in the late
1960s. As a result the
Cheyenne became just a
museum exhibit.

Right: In 1972 Lockheed
became one of the five
bidders for the Army's
Advanced Attack
Helicopter (AAH)
competition with its
proposed CL-1700.
Owing much to the
Cheyenne, the CL-1700
was one of the more
unwieldy AAH designs.

Right: Boeing's AAH
entrant featured a novel
side-by-side, yet
staggered, cockpit
arrangement offering
"four eyes forward to
find and fight," as the
brochure put it.
Ironically, Boeing is now
at the helm of the AH-64
Apache.

Right and below right:
When the winners of the
AAH initial evaluation
were announced it was
not surprising that Bell
was selected as one of
the two finalists. The
wooden mock-up that
Bell first produced was
completely camouflaged;
even the blades were
painted. In contrast, the
two prototypes wore an
overall drab green
scheme. Bell's YAH-63
design drew on all the
company's experience
with the AH-1
HueyCobra. It was
beaten into the air by its
Hughes rival, by a single
day, in September 1975.
The YAH-63 had an
unhappy development
and one of the two flying
prototypes was lost in a
crash. The other
prototype, like the
Cheyenne before it,
survives today as an
exhibit in the US Army
Aviation Museum, at Ft
Rucker, Alabama.

operate at less than tree-top height and be supremely agile.
What was needed was a gunboat and not an ironclad, and
so the US Army retired to generate another specification.

The space left by the cancellation of what might have
been up to 1,000 Cheyennes still needed to be filled. With
a eye on the Central European front, the US Army's next
requirement coalesced around an aircraft that would better
the AH-1 in terms of range, performance and firepower
which still being manoeuvrable enough to fly NoE missions
through, around and under forests, hills and power lines.
The AH-1/TOW combination was still the best available
and held the line in Europe for a decade, but it obviously
could be improved.

Birth of the AAH
In August 1972 the official Request for Proposals (RFF)

for the Advanced Attack Helicopter (AAH) was announced.
It specified an aircraft that would cruise at 145 kt (269 km/h,
167 mph) with a full load of eight TOW missiles (or a
minimum expendable ordnance load of 1,000 lb/
454 kg) for a mission duration of 1.9 hours. Performance
demands were set, surprisingly, in (Middle Eastern) terms of
4,000 ft (1220 m) altitude at an ambient temperature of 95°
F (35°C). By way of comparison, conditions for 'NATO
hot day' operations were defined as 2,000 ft (610 m) at 7()°F
(21"C). Maximum speed was to be 175 kt (323 km/h, 201
mph) and maximum vertical rate of climb 500 ft/min (152
m/min). The new helicopter would have to have opera-
tional £ limits of+3.5 and -1.5 and be structurally resistant
to hits from 12.7-min armour-piercing incendiary rounds.
In addition, the rotorhead (and the entire aircraft) had to
remain flyable after a hit from a 23-mm high-explosive incen-
diary shell, the then-standard Warsaw Pact AAA calibre. A
sign of the prescience of these requirements is that they
would not be seen as unreasonable, or inadequate, today.
The SAM threat to the aircraft was perhaps even a higher
priority and the AAH would have to prove that its IR
signature, and thus its vulnerability to shoulder-launched
infantry SAMs, could be reduced to an acceptably low
level. Such passive countermeasures would be backed up by
chaff/flare dispensers. Crew survivability was placed at a
premium - far too many crews had been lost in Vietnam in
fragile helicopters. The AAH crew must be able to survive
a crash at 30 mph (48 km/h) — a vertical impact of 42 ft/s
(12.8 m/s) - with a forward speed of 15 kt.

Of course the key to survivability on the battlefield
would be to allow the AAH to kill its targets outside the air
defence envelope tha t could be expected around an
advancing armoured column. The alarming Israeli experience
of the 1 973 Yom Kippur war showed that this might no
longer be possible when faced with Soviet weapons such as
the ZSU 23-4 Shilka radar-directed mobile AAA system or
SA-8 'Gecko1 and SA-9 'Gaskm' mobile SAMs. The TOW
missile was becoming progressively less able to outreach
these defences and its method of employment left the
launch aircraft exposed for an unacceptable length of time.

Bell's rival and the YAH-64
While this issue was emerging as a serious challenge to

the AAH concept, the US Army was faced with five
competing submissions for the new helicopter - from Bell,
Bocing-Vertol ( teamed wi th Grumman Aerospace) ,
Hughes, Lockheed and Sikorsky. Bell Helicopter Textron,
not surprisingly, saw itself as the front-runner. It had
amassed the most r e levan t exper ience of any of the
competitors and its resultant YAH-63 (Bell Model 409) had
the appearance of a thoroughbred. Boeing-Vertol, whose
YUH-61A design was about to go head-to-head with
Sikorsky for the US Army's UTTAS transport helicopter
fly-off, offered a large AAH design, reminiscent of the
Cheyenne, with some unusual features. It had a reversed
tricycle undercarriage, podded engines, four-bladed rotor
and large forward fuselage. The crew sat in tandem, but in
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separate off-set cockpits. Lockheed, determined not to be
left behind after the success, and failure, of the Cheyenne,
developed the Cheyenne-lookalike CL-1700, powered by a
Lycoming PLT-27 e n g i n e . S i k o r s k y (wh ich would
ultimately win the UTTAS competition in December 1976
with the UH-60 Blackhawk) came up with a development
of the S-67 Blackhawk — however, like Boeing-Vertol, the
ongoing UTTAS competition made it an unlikely candidate
for AAH victory.

The final competitor was Hughes Helicopters, of Culver
City, California. Hughes Helicopters was founded on 14
February 1934 by the great Howard R. Hughes Jr, as the
aviation division of his Hughes Tool Company. Hughes
had suppl ied the much- loved and respected OH-6A
Cayuse, the 'Loach', to Army aviation units in Vietnam,
where the type had proved to be a very tough and reliable
performer, even though substantial numbers were lost in
combat. For the AAH competition Hughes looked first to
its OH-6 experience and took that type's small size and
damage-tolerant structure as its guiding principles. An
OH-6-inspired design soon proved to be far too small to
meet the Army's AAH requirements and so Hughes's
designers proffered the angular and awkward-looking
Model 77 which, to the US Army, became the YAH -64.

Defining the future battlefield
As planning tor the AAH competition advanced so, too,

did US Army doctrine for the at tack hel icopter , as a
concept and a weapon. The philosophy during the 1960s
and 1970s had been one of'whoever brings the most to the
party wins' - victory in battle would be decided by the size
of the force one side could apply to the battlefield. By the
1970s advancing technology — and clear Soviet numerical
superiority — transformed this credo to 'win at night'. The
interim Army aviation solution, the AH-l/NVG combination,
was not proving successful in Europe. The Cobra had only
maps rather than Doppler navigation, limited comms,
limited reach and limited combat effectiveness. The emer-
gence of the doctrine of 'active defence', where units
would move laterally along the battlefield to reinforce each
other, defined the AAH as an aircraft that must be able to
conduct regimental operations at night. The objective was
for an a t tack hel icopter regiment to be capable of
destroying an armoured corps. As a result, the AAH fell
into line with other Army battlefield systems destined for

service in the 1980s (and then under development), such as
the XM1 which became the Abrams MBT and the MICV
which became the M2 Bradley IFV. The AAH became a
platform for electro-optical sensors that would allow it to
locate, identify and target the enemy in darkness when their
combat performance was rightly seen as degraded, and then
engage them from concealed posit ions. As the AAH
competition progressed so did the development of th is
system, the heart of the Apache, which emerged under the
unrevealing acronym of TADS/PNVS.

On 22 J u n e 1973 the US Depar tment of Defense
announced that the Bell YAH-63 and Hughes YAH-64
had been chosen as the AAH competitors. This launched
Phase 1 of the competition whereby both firms would
build and fly two prototypes, plus a Ground Test Vehicle
(GTV) for a competitive fly-off in mid-1976. Following
the Phase 2 evaluation and selection, it was anticipated that
an initial order for 472 aircraft would be awarded in late
1978/early 1979. Hughes confidently predicted that its
aircraft would have a flyaway cost of not more than $1.6
million, in 1972 dollars. Bell's YAH-63A drew heavily on
its AH-1G experience and was essentially a scaled-up
HueyCobra which retained Bell's trademark twin-bladed,
'teetering' rotor. Like the YAH-64 it was powered by a
pair of 1,500-shp (1 '17-kW) General Electric YT700
turboshafts — an engine choice virtually dictated to the two
manufacturers for commonality with the UTTAS (Utility
Tactical Transport Aircraft System) helicopter. The YAH-64
followed the same configuration, though without the same

Hughes Helicopters
responded to the AAH
competitor! with a design
based on its egg-shaped
OH-6. The 'Loach', a
nickname derived from
its LOH (Light
Observation Helicopter)
designation, was a
Vietnam stalwart much
respected by its crews.
OH-6s were used as FACs
and light gunships, and
their losses were heavy -
one wry saying at the
time had it that 'the
target is marked by the
burning Loach'. However,
Hughes's designers
respected its structural
integrity enough to use
it as their starting point.
All OH-6 developments
soon turned out to be too
small to make an
effective AAH, so
Hughes's engineers
ultimately produced the
Model 77. The mock-up
(above) differed from the
prototypes (top) in
several respects, but is
clearly the ancestor of
the Apache. Note the
original TOW missile
pods on the mock-up.
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Above: AV-02 (73-22248)
was the first YAH-64 to
fly. The first to be built
(AV-01/73-22247) served
its whole life as the GTV
(Ground Test Vehicle).
AV-02 is seen here soon
after its first flight with
the original T-tail
configuration and mid-
set rotor. Several
tailplane configurations
were tested, including
reversing the 'arrowhead'
tailplane and adding
end-plate fins.

Top right: AV-03 (73-22249)
is seen here with a
revised tail configuration,
featuring the low-set
stabilator adopted for
production AH-64s. For a
period AV-05 flew with
no horizontal stabiliser.

Above right: AV-02 flew
with a (red)
instrumentation boom
on its earliest flights. It
also carried a dummy
gun under its nose, to
maintain the YAH-64's
centre of gravity.

Below: This photograph
of dummy Hell fires
fitted to AV-03 provides
a clear view of the
actuated trailing-edge
flap originally fitted to
the YAH-64's stub wings.

sleekness of form, sharing Bell's stepped tandem cockpit,
widely-spaced podded engines, s tub wings, narrow
tailboom and nose-mounted sensors. It differed through its
tailwheel undercarriage arrangement (versus a tricycle one),
four-bladed main rotor and unfaired gun installation set
well back under the fuselage. The YAH-63's cannon was
located above and in front of the sensor turret. In the Bell
design the pilot sat in the front seat (the direct opposite of
the AH-IG), but not so in the YAH-64. Hughes positioned
its pilot aft on the principle that by sitting just 2 ft (60 cm)
forward of the rotorshaft he would be more attuned to
shifts in pitch and angle of rotation - a useful aid to ultra-low-
level flight.

The definitive YAH-64 mock-up did not appear until
late in 1973, and Hughes soon refined some elements of it
st i l l fur ther . Chief amontr these was the addit ion of a

revolutionary new gun, the single-barrelled XM230A 30-mm
Chain Gun" cannon designed by Hughes Aircraft Corporation.
It is worth pointing out at this stage that the YAH-64's
manufacturer - Hughes Helicopters — was by then a division
of the Summa Corporation, while Hughes Aircraft Corp.
(which had not built an aircraft for 20 years) was a separate
entity, although both owed their existence to Howard
Hughes. The YAH-63 was fitted with the three-barrelled
General Electric XM188 30-mm cannon, which also was
originally specified by Hughes. Ongoing research at
Hughes convinced its AAH designers that the Chain Gun"
concept offered sizeable advantages over previous aircraft
guns, chiefly light weight and resistance to stoppages, and
Hughes rushed its development in parallel with that of the
YAH-64. Another change made to the mock-up by July
1975 was the revised canopy, which had previously been
curved and less heavily framed. The revised canopy used
flat-plate transparencies to reduce the problem of glint
(curved transparencies will reflect light in a number of
planes and for an increased length of time compared to a
smaller flat surface). Framing of the canopy was also made
more pronounced, dividing the cockpit glass into seven
distinct sections.

The YAH-64 consortium
The Hughes AAH entry was widely perceived as a

conservative one, avoiding the complicated design features
and advanced m a t e r i a l t e c h n i q u e s tha t dogged the
Cheyenne. Its lightweight aluminium, conventional skin-
and-stringer airframe design, rugged straight-forward power
train and simple rotor system were tailored to meet the
Army's design-to-cost requirements. A team of 12 major
sub-contractors was formed to provide expertise in areas
where Hughes was lacking and to cut costs. All were
allowed the freedom to develop the solution to problems in
their particular area of expertise, while meeting Hughes'
basic criteria. These firms included Bendix Corporation's
Electric Fluid Power Division, responsible for design/
fabrication of drive shafts , couplings, electrical power
systems. Bertea Corporation: hydraulic systems. Garrett
Corporation: design/fabrication of IR suppressors, integrated
air systems. Hi-Shear Corporation: crew canopy/escape
system. Litton Precision Gear Division: main transmission,
engine nose gear boxes. Menasco Manufacturing Inc :
landing gear. Solar Division, I n t e r n a t i o n a l Harvester
Corporation: APU. Sperry Flight Systems Division: auto-
stabilisation system. Teledyne Ryan Aeronautical Division:
fabrication of airframe structure. Teledyne Systems: design
assistance for fire control computer. Tool Research and
Engineering Corporation, Advapced .Structures Division:
main/tail rotor. Precision Products Division, Western Gear:
intermediate/tail rotor gear boxes. Of all the above probably
the most significant contribution was made by Teledyne
Ryan, which not only suppl ied major sections of the
airframe but later facilitated the demanding initial production
schedule that had a major effect on the early days of the
Apache.

By June 1976 Hughes had begun ground tests with AV-01
(Air Vehicle), the prototype. This aircraft would be tasked
with all the preliminary power tests, but AV-02 would be
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