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AH 1Z: \Weapons Upgrade or Downgrade?

BELL Helicopter adverti ses the weapons capability of
the new and i nproved AH-1Z as “the nost capabl e and
flexible multi-mssion attack helicopter in the world.”! One
of the main differences of the AH1Z fromits predecessor,
the AH1W is the renoval of the TOWm ssile system |If
the AH1Z does not retain the ability to enploy the TOWV
m ssile system or a like counterpart, howis it a nore
capable platforn? The TOWm ssile system provi des wei ght,
trajectory, weather and ease-of-use advantages that nake it
a desirabl e weapon. The TOWni ssile coupled with the
HELLFI RE m ssile systemal so provide nore flexibility for
attack helicopters and their supported ground units in the
operating environment. The AH 1Z Attack Helicopter shoul d
have a TONm ssile capability as evidenced by the TONSs
uses and advant ages conpared to the HELLFIRE m ssile and
the role attack helicopters are playing in today’ s Marine
Cor ps.

The AH 1 ' Zul v’ SuperCobra is part of an upgrade
program funded by the United States Marine Corps to repl ace

the aging capabilities of the currently used attack

!Bell Helicopter, The AH-1Z Fight or flight? No need to ask.
<http://ww. bel | helicopter.textron.comen/aircraft/mlitary/bell AH
1Z. cf e



helicopter, the AH1W Tests and eval uati ons prove the
Zul u nodel’s inproved capabilities, including a new rotor
system inproved avionics and conmuni cati ons systens, an
advanced targeting system and a redesigned, nodernized
cockpit.? The new weapon capabilities allow the Zulu to
carry sixteen precision-guided mssiles (PGvs) instead of
the previous limt of eight on the AH1W This increased
weapon capacity does have advantages, but a concern is in
the type of PGWs that the new attack helicopter will carry.
The current nodel carries TONm ssiles, or HELLFIRE

m ssiles, or sonme conbination of the two. O the sixteen
PGws that the Zulu will carry, the only choice is the
HELLFIRE m ssile. The AH 1Z could be retrofitted to carry
the TOWm ssile, but because the Marine Corps decided to
stop purchasing the aging missile in the early nineties in
order to phase out the system the new attack helicopter
was not designed with that capability.

The tube-launched, optically-tracked, w re-guided
(TOWN mssile was first introduced into service in 1970 by
the United States Arny. It was designed as one of the
first precision-guided, anti-tank missiles in the world.

The TOW i ssile quickly gained recognition and has been

2Bel| Helicopter, The AH-1Z Fight or flight? No need to ask.
<http://ww. bel | helicopter.textron.comen/aircraft/mlitary/bell AH
1Z. cf e



distributed for use to over 36 countries worldw de.® The
basi ¢ concept of the TOWm ssile has stayed the sanme since
its inception. Wen used with attack helicopters, the TOWV
m ssile provides a standoff, direct-fire mssile that

i ncor porates a shape-charge war head capabl e of defeating
nearly every arnor threat in the world today®. Oher uses
for the TOWinclude enpl oynment agai nst bunkers, |ight-
arnored vehicles, buildings and fortified positions. The
TOWNm ssile can currently engage targets as close as 500
meters and out to a distance of 3,750+ nmeters fromthe
delivery platform

The AH 1Z uses the HELLFIRE system for a precision
gui ded m ssile capability, but w thout TOW enpl oynent neans
the cobra cannot mtigate the di sadvantages of the HELLFI RE
system The prinmary HELLFI RE di sadvant ages that the TOW
system augnents are | aser effects, flight trajectory, and
wei ght consi derati ons.

The HELLFIRE missile is a helicopter-launched, fire-
and-forget mssile. Al of these nissiles being used today
in the Marine Corps are |aser guided. They contain a
seeker on the forward end of the missile that receives

reflected | aser energy for guidance to its target. Not

3 FAS Mlitary Analysis Network, M-220 Tube-launched, Optically tracked,
Wire-guided missile (TOW), <http://ww. fas. or g/ man/ dod-

101/ sys/ | and/ t ow. ht n»

* NWP 3-22.5-AH1 NAVAIR 01-110HC-1T Volume I (Rev. A), AH-1 Tactical Manual, pg 4-41.



only nust the missile acquire the | aser energy (or | aser
spot) before or during flight, the mssile nust
continuously receive the reflected energy all the way to

i mpact. Sone nodels of the HELLFIRE mssile do not possess
the ability to regain the reflected | aser energy if |aser
designation is lost during flight?>.

Several factors can cause a HELLFIRE nmissile to either
| ose the | aser spot or acquire the wong refl ected energy.
These factors associated with lasing a target include
attenuati on, beam di vergence, spot jitter, overspill,
underspill, and entrapnent. “Even a small nunber of
overspilled or underspilled | aser pul ses can cause the
mssile to follow false signals. [If this occurs just
before mssile inpact, the (probability of a hit) is
seriously degraded.”® Any one of these factors can cause an
unsuccessful target engagenent using the HELLFI RE m ssile.
By contrast, the TOWNm ssile is wire-guided during mssile
flight, making possible negative |aser effects associ ated
wi th HELLFI RE usage inconsequenti al .

Flight trajectory creates another reason for concern
for enmpl oynent of the HELLFIRE. Prior to mssile |aunch,

an in-flight mssile trajectory is programrabl e by the

> NWP 3-22.5-AH1 NAVAIR 01-110HC-1T Volume | (Rev. A), AH-1 Tactical Manual, pg 4-47.
® Naval Tactics, Techniques, and Procedures 3-22.3-AH1W, Tactical Employment AH-1W(U), pg 2-123.



pilot. Programmable trajectory gives the nmssile the
ability to clear |arge obstacles between the delivery
platformand the target. 1In all trajectory nodes, the
HELLFI RE mi ssile increases altitude after its initial
[aunch. This increase in altitude becones a concern when
considering low cloud ceilings in the enpl oynment
environment. The TONm ssile has a direct-fire trajectory
that deviates fromthe direct |ine-of-sight of the shooting
aircraft to the target by an insignificant anmount during
mssile flight stabilization.
Descri bing atnospheric effects on aircraft
per formance, the AH 1W NATOPs Flight Manual states:
I ncreases in anbient air tenperature, humdity, and/or
pressure altitude restrict lift capability of the
hel i copt er because a decrease in air density wll
result in decreased power available fromthe engine
and a | oss of rotor efficiency.’
The effects of high tenperatures and altitudes limt
possi bl e payl oads for rotary-wing aircraft, which nmake
wei ght, a concern. A single HELLFIRE m ssile weighs
approxi mately 100 pounds, and the HELLFIRE m ssile | auncher
wei ghs 141 pounds. A single TOWm ssile wei ghs

approxi mately sixty pounds, alnost half that of a single

"NAVAIR 01-H1AAC-1, NATOPS FLIGHT MANUAL Navy Model AH-1W Helicopter, pg 6-1.



HELLFIRE.® In rotary-w ng aviation, the |ightweight
characteristics of the TOWm ssile provide flexibility wth
other aircraft weapon systens and | oads.

Many AH 1 pilots today say the TONVis easier to use
than the HELLFI RE because the TON M ssile systemrequires
| ess cockpit mani pulation and tinme to shoot. Wth any
weapon system safety neasures are inplenmented in order to
prevent inadvertent discharges of that weapon. The
HELLFI RE system has nore safety constraints that nust be
met by the pilot before the mssile will fire such as |aser
codes set and coded to each missile, |aser constraints net
if self-designating, and | aser energy received by the
mssile in sonme | aunch nodes. These constraints can cause
delays in an already stressful and chaotic battlefield.
The TOW has fewer safety constraints and, for nost pilots,
is the easier of the two mssiles to enploy.

The TOWm ssile has its disadvantages including a
hi gher dud rate than the HELLFI RE and concern for wire rap
and wire interference. But the ability to counter the
di sadvant ages of the HELLFIRE m ssile system shows the
necessity of the redundant m ssile systens.

The AH 1W has proven in its recent involvenment in

Operation Enduring Freedomin Afghani stan, Operation Iraq

¥ NWP 3-22.5-AH1 NAVAIR 01-110HC-1T Volume I (Rev. A), AH-1 Tactical Manual, pg 4-43.



Freedom and sustai nnent and stabilization operations in
Irag that the platformis required in today’'s Mrine Corps.
Wthin these operations, the light-attack helicopter
community has denonstrated the legitimcy of the TOW

m ssile systemas an organi ¢ asset of the attack

hel i copter. The AH 1Z promises to be the attack aircraft
of the future, and will be well suited for Marine Corps
Aviation. The Zulu has the ability to adapt the TOW

m ssil e systemor an equivalent, but this requires a change
in Marine Corps procurenent. The TONm ssile systemis an
ol der system and can use nodifications and i nprovenents,
but this systemis far fromobsolete. Already possessing

t he technol ogy and the backbone of this systemrequires
only the restart of production and research of possible

i nprovenents. This is an easy change for the Marine Corps
and a relatively inexpensive one. The TONmM ssile system
iS a necessary weapon capability for the H1 programto
keep the upgrade fromactually being a capability

downgr ade.
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