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\
ABSTRACT
The US Army Aviation Test Board service tested the XM200 2.75-
Inch Rocket Launcher to determine its suitability for Army use. The .
test was conducted at Yuma Proving Ground, Arizona, in July 1969. 9
The XM200 was installed on UH-1C and AH-1G Helicopters and ground
and flight tested day and night, with an expenditure of 1, 864 aerial )
rockets. The XM200 generally met the Technical Requirements, except %
: ) in the area of reliability, Two deficiencies were discovered--one in 2
] the electrical wiring and one in the contact detent assembly. These %
deficienties resulted in excessive unscheduled maintenance and de- f i
creased operational reliability. It was concluded that the XM200, in i
its present configuration, is not suitable for Army use, and that it is §
not an acceptable replacement for the XM159( ) launcher. It was ‘}
- recommended that the XM159( ) not be replaced by the XM200; that ;}
immediate action be taken to correct the deficiencies; and that after 3
the deficiencies are corrected, a check test be conducted.
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FOREWORD s

The Commmanding General, US Army Test and Evaluation Com-
mand (USATECOM), directed this service test by letter, AMSTE-BG,
Headquarters, USATECOM, 5 September 1968, subject: ''Test Direc-
tive, Engineering and Service Test of Rocket Launcher, 2. 75-Inch,

3 XM200. " .

The US Army Aviation Test Board (USAAVNTBD) was responsible
for planning and conducting the test and for reporting the test results.
USAAVNTBD personnel, other than the author, who participated in and
are knowledgeable in the details of the test include: Mr. Joseph E,
Givens (Project Officer); LTC Raymond P. Bosworth (Planner); CW2
David F. Minner (Maintenance); Mr. Clarence J. Carter (Armament
Equipment Specialist). '

The US Army Aeromedical Research Laboratory conducted gas-
contamination studies and provided a report on that subject.

55 6 N Bl i ki B A T WL

All data corcerning this test are on file at the USAAVNTBD under 1 ;
UCSATECOM Project No. 4-WE-300-200-003. The RDTE Project No. |

is unknown.
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Figure 1. XM200 2. 75-Inch Rocket Launcher
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SECTION 1. SUMMARY

1.1 BACKGROUND

A requirement exists for an additional armament subsystem with
a larger capacity for 2. 75-inch rockets than that of the present M158
seven-tube, reusable, repairable rocket launcher. The XM159 nine-
teen-tube rocket launcher was developed to satisfy this requirement.
The engineering test and initial-production test of the XM159A and
XM159C rocket launchers indicated considerable problems with indents
and firing contacts which made the launcher marginally acceptable for
Army issue. The M158 has proven to be reliable and trouble free.
The XM200 rocket launcher was developed in an effort to provide a 19-
tube, reusable, repairable launcher comparable to the M158, On 5
Scptember 1% 8, USATECOM directed the USAAVN;I'BD to service test
the XM200 2. 75-inch rocket launcher (ref 7, app V).

[.2 DESCRIPTION OF MATERIEL

The XM200 rocket launcheriwas designed for the 2. 75-inch Limited-
S»in Folding-Fin Aerial Rocket (LSFFAR). It is a 19-tube, reloadable,
reusable, and repairable launcher. The launcher consists of a cluster.
of 19 tubes packaged in a round configuration encased by a cylindrical
shroud. The launcher is 58 inches long and 15,7 inches in diameten,
and'weighs 140 pounds empty, It is capable of being loaced from the
¢iront and rear. The rocket is released from the launcher tube by pres-
sure generated by the firing motor overcoming a restraining detent.

The XM200 was designed to be compatible with the firing subsystems

on the UH-1B/C, AH-1G, and AH-56A Helicopters.
1.3 TEST OBJECTIVE

To determine the suitability of the XNM200 2. 75-inch rocket launcher
and its maintenance package for Army use.

1.4 SCOPE b
1.4.1. The USAAVXNTBD conducted this service test during July 1309

at Yuma Proving Ground, Arizona. Ground and flight testing was con-
ducted with the UH-1C and AH-1G Helicopters during both day and night
with the expenditure of 1,864 2.75-inch LSFFAR's (using the MK40

e -'nm.@anﬂ




motor with mods through MOD 3 and the modified XM229 warhead with
both the M423 and XM429 fuzes) over a 30-day period. Four XM200
launchers as test items and one launcher as spare parts were used
during the test.

1.4.2. The criteria used during this test were the technical require-
ments for Launcher, Rocket, Aircraft, 2.75-Inch, XM200 (ref 6), the
Qualitative Materiel Requirements for Armed Helicopter Weapons Sys-
tems (ref 2), appropriate technical manuals, and the qualitative judg-
ment of project personnel. Special atteation was given to design def-
iciencies and the elimination of unnecessary features which would not
adversely affect the essential performance, reliability, compatibility,
or safety of the subsystem.

1.5 SUMMARY OF RESULTS

1.5.1. Weights and dimensions were similar to those for the XM159( )
launcher. Cluster arrangement and design configuration were adequate.

1.5.2. The XM200 was physically compatible with the UH-1( ) and AH-
1G Helicopters. The design gross weight and center-of-gravity (c.g.)
limitations of the UH-1( ) were not exceeded with the XM200 installed and
loaded; however, the design gross weight of the AH-1G could be exceeded
in the HOG configuration if more than 1,330 pounds of fuel were used, when
conforming to the flight safety release for this test (part D, app. I).

1.5.3. Only the Aircraft Armament Repairman's Organizational Main-
tenance Tool Set was required for a 'fly-away'' kit to support the
XM200 in the field. The XM200 was adequately boresighted and har-
monized using standard equipment. Loading and unloading were per-
formed without difficulty. Reloading procedures were adequate and
the turnaround times were not excessive.

1.5.4. Operation was compatible with the UH-1( ) and AH-1G Heli-
copters and the aircraft subsystems and no adverse effects on aircraft

flight control or stability were encountered. The XM200 was opera-

tionally suitable and was compatible with other armament subsystems
and the pilot's gunsight on both aircraft.

1.5.5. Effective and minimum safe ranges of the rockets were com-

parable to those when launched from an XM159( ) launcher. Operation
resulted in a high degree of kill probability on simulated area targets.

1-2
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l1.5.6. Ripple firing during the hours of darkness, without artificial
illumination, was hazardous because ropocket burnout restricted the
pilot's vision outside the helicopter.

1.5.7. Rocket noise levels were acceptabie and no apparent damage to
personnel resulted. Rocket gas ‘s were no more detectable than those
from other wing-mounted subsystems when fired under similar condi-
tions.

1.5.8. Maintainability features were unacceptable and unscheduled
maintenance was excessive.

1.5.9. Operational reliability was unsuitable. Logistical support re-
quireme ats were excessive and the maintenance reliability features
were inconsistent with like features found in similar armament subsys-
tems. Although the tubes should n.eet their intended service life, parts
usage was excessive. The calculated MRTS was 23 to 37 rounds at a 90-
percent confidence level, :

1.5.10. MNiaintenance instructions contained in the manual were ade-
quate for the level of maintenance requirec.

1.5.11. Operational safety was acceptable.

1.5.12. The XM200 zenerally mct the criteria as stated in the techni-
ca. requirements, except in the areva of reliability. (See avnpencix II.)

l.o DISCUSSION

The unscheculied maintenance of the launcher was excessive, thus
decreasing the operational reliability. The excessive maintenance was
attributed to two deficiencies, the electrical wiring and an unreliabie
nin located in the cuntact detent assembly. Approximately 15 man-hours
were required for cach disassembly, repair, and reassembly of the
launcher. (See Maintenance and Reliability Analysis Charts, app IV.)

If both deficiencies are corrected, there should be practically no un-
scheduled maintenance.

1.7 CONCLUSIONS

a. The XMN200 2.75-inch rocket launcher, in its present con-
tiguration, is not suitable for Army use.
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b. The XM200 launcher is not an acceptable rep'acement for the
XM159( ) launcher.

1.8 RECOMMENDATIONS

a. The XM159( ) launcher not be replaced with the XM200 launcher
for Army use.

b. Immediate action be taken to correct the deficiencies listed in
appendix III. '

c. After the deficiencies listed in appendix IIIl are corrected, a
check test be conducted to determine suitability for Army use.
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SECTION 2. DETAILS OF TESY

i

2.1 DESIGN CHARACTERISTICS

2.1.1, Objective

To determine the design characteristics of the XM200 rocket
launcher.

2.1.2. Criteria

a. The 19 tubes shall be clustered in a minimum volume pack-
age which shall be essentially cylindrical. Fore or aft aerodynamic
fairings are not required, but accommodations for fairings must be
provided. (Para 3.1.3.2, ref 6)

b. The launcher shall have 19 round tubes cylindrically
;shrouded in a maximum 15, 72-inch diameter package. The launcher
tubes are to.-be compatible with the maximum length combination of

motors and - warheads. (Para 3.1.3.3, ref 6)

c. The empty weight of one complete 19-tube launcher shall
be minimum weight compatible with performance. (Para 3.1.3.4,
ref 6) .

d. The rocket will utilize the 17-pound warhead with either the
M423 or XM429 fuze. The rocket weight is 28.22 pounds with the M423
' fuze. The overall length of the MK40 rocket motor with the XM229 war-
head and M423 fuze is 67.72 inches. The c.g. is located 26. 90 inches
from the rocket nose. (Para 3.1.3.7, ref 6)

e. POMM 9-1090-204-12/2 (XM200).
2.1.3. Method

The rocket launchers were inspected, weighed, measured, and
photographed. The c.g. was determined. The weights and measure-
ments were compared with those of the XM159 launcher. The cluster
arrangement of the tubes and the accommodations for fairing were
evaluated. The spring tension on each contact was measured. The fire
control panel and location of the panel were inspected and photographed.

-




Figure 2. Rear View of XM200.
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2.1.4. Results

2.).4. 1. Condition on Receipt. The four launchere that were used as
teot 1tems were new and were in excellent condition upon receipt (fig

| and 2). The one launcher that was used for spare parts was not in
operational conditiur. add was stenciled 'do not fire. ' The launcher
had been used during the vibration test at Redstone Arsenal by US Army
Misstile Command (USAMICOM) and internal damage had resulted.
Later, when the launcher was disassembled, cracks in the forward and
ianer bulkhead and numerous damaged wires were discovered. The
hardbacik, tie rods. spacer sleeves, tubes, and contacts were usable.
The launchers were {fired using the standard fire control panels in the
AH-1GC and UH-I1C Helicopters.

2.1.4.2. Weight and Dimensions. The weights and dimensions of the
X\200 launcher and the XM159 launcher and components are listed

below:

X M200 XM159
Weight without rockets 140. C 1b. 138.0 1b.
Weight with 19 rockets ©72.9 1b. 670.7 b,
Weight of tube 4.0 1b. 4.0 1b.
Length of launcher 60.5 in. 59.8 in,
Length of launcher and 63.6 in. ©3.1 in.

rockets installed

Length of tube 58.0 in. 56.0 in.
Horizontal diameter of 15.5 in. 15.2 in.

launcher




XM200  XM159

Vertical diameter of 15.5 in, 15.5 in.
tauncher

Tube inside diameter 2.8 in. 2.8 in.

' Tube outside diameter 2.9 in. 2.9 in.

2.1.4.3. Center of Gravity. The c.g. of the launcher exﬁpty was 31.2
inches and loaded was 23.8 inches from the front.

2.1.4.4. Cluster Arrangement. The arrangement of the tube cluster
was compact, yet the contacts could be placed so as not to interfere
with loading and/or unloading. The cluster was inclosed in a metal
fairing and accomodations for "break away'' nose and tail fairings
were provided. The average tension on the contact springs was 18
pounds (high, 22 pounds; low, 14 pounds) prior to the launching of
rockets,

2.1.5. Analysis

2.1.5.1. The weight and dimensions of the XM200 launcher were simi-
lar to those for the XM 159 launcher ané met the criteria.

\ - = - - - - . 3
2.1.5.2. The cluster arrangement and cesign configuration of the
launcher were adequate and met the criteria. )

2.2 INSTALLATION CHARACTERISTICS
' \

2.2.1. Objective

) To determine the installation characteristics of the XM200
rocket launcher when installed on and removed from the UH-1( ) and
AH-1G Helicopters. '
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2.2.2. Criteria

\

13

a. The launcher will be compatible with the AH-1G sway braces
and ejector. The stores support will have 14-inch lug spacing and will
be compatible with the standard aircraft MA-4A bomb rack, the AH-

1G RPI rack, the UH-1B XMI156 mount, and the Aero 65A1 bomb rack
on AH-56A Helicopter. (Para 3.1.2, ref 6)

b. The launcher support lugs will be spaced 14 inches apart
to be compatible with the MA-4A bomb rack. The lug location will be
such'that a fully loaded rocket package will have the c.g. located at a
point approximately midway between the lugs. (Para 3.1.3.5, ref 6)
).
¢c. Preliminary Oberating and Maintenance Manual (POMM)
9-1090-204-12/2. '

d.. Technical Manual (TM) 55-1520-221-10.

e. TM 55-1520-211-10.

/

2.2.3. Method

2.2.3.1. Installation and Removal. The launchers were installed and
removed in accordance with instructions contained in the technical pub-
lications using various numbers of per sonnel. Motion and still photo-
graphic documentation was obtained during the operation. The combina-
tions of equipment and tools, the minimum and optimum number of per-
sonnel, and times required for installation and removal of a launcher
and combinations of launchers were recorded. The capability for
manual and emergency jettison and the compatibility of the support lugs
with the MA-4A bomb rack were determined. Clearances between
launchers, launchers and airframe, and launchers and surface were
measured. : \ !

2.2.3.2. Boresighting and Harmonizing Procedures. With the air-
craft in the static position, each launcher was boresighted and har-
monized. Still and motion photographic documentation was obtained
during the operation. The times, optimum number of personnel, and
equipment required to boresight and harmonize the launchers were re-
corded.
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Figure 3. Installing the XM200 on the AH-1G.
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2.2.4. Results

2.2.4.1. Installation and Removal. Installation and removal of the
XM200 consisted of attaching and removing the launchers from the bomb
rack assemblies. The support lugs were compatible with the bomb
rack (fig 3). No special tools or equipment were required. The
minimum and optimum number of personnel required to install and re-
move each unloaded launcher was three (fig 4) using only those tools
contained in the Organizational Maintenance Tool Set. Three men re-
qQuired an average of 10 minutes to attach and 5 minutes to detach a
launcher to or from the AH-1G Helicopter. Approximately 30 minutes
were required for installation on the UH-1( ). This was attributed to
more awkward working conditions because when the launcher was
mounted on the helicopter, it was extremely close to the surface. A
manual jettison capability was provided in the UH-1( ), but was not pro-
vided in the AH-1G crew compartments. Electrical jettison was pro-
vided on both helicopters. On the AH-1G, the minimum clearance
between launchers was 3 inches, between the inboard launcher and
airframe 17 1/2 inches, between the inboard launcher and surface

22 1/8 inches, and between the outboard launcher and surface 28 1/4
inches (fig 3). On the UH-1( ), the clearance between the launcher

and airframe was 13 1/4 inches, and between the launcher and the sur-
face 3 3/4 inches (fig 4). '

2.2.4.2. Boresighting and Harmonizing. Three persons and 30
minutes were required to boresight and harmonize one launcher on

each helicopter. Standard equipment was adequate. Procedures were
not provided in the POMM 9-1090-204-12/2. To obtain maximum effec-
tive range, the launchers were adjusted to 5 degrees above the water -
line on both helicopters.

2.2:5x Analzsis

2.2.5.1. "The launcher was physically compatible with each helicopter.

2.2.5.2. AOnly the Aircraft Armament Repairman's Organizational
Maintenance Tool Set (FSN 4933-987-9816) was required to support
operations in a remote area.

2.2.5.3. Standard equipment was adequate for boresighting and har-
monizing the launcher.

2-7
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Figure 4. Installing the XM200 on the UH-1C.
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2.3 COMPATIBILITY

2.3.1. Objective 2 ¢

\

To determine the compatibility of the XM200 rocket launcher
and firing system with the UH-1( ) and AH-1G Helicopters.

2.3.2. Criteria

a. The detent shall allow both ront end and aft end loading.
The detent shall not incorporate an item which must be replaced for
each rocket firing. The detent shall be designed to require a forward
force of from 175 to 250 pounds to release the rocket. (Para 3.1.3.8,
ref 6) .

b. The launcher clectrical connector shall be compatible with
the UH-1B, AH-1G, AH-56A, and the UH-1C Helicopter firing systems.
The electrical power for firing rockets and jettisoning shall be drawn
from the aircraft's own 24-28 v.d.c. system under operational conditions.
No intervalometer is required or desired. (Para 3.1.3.9, ref 6)

c. The electrical wiring shall be such that each tube is wired
to fire individually and to be safely grounded and shielded. (Para
3.1.3.10, ref 6)

d. Human factors design criteria shall conform to specifica-
tions on human factors. The design shall be compatible with the use of
arctic mittens. The firing contact can be rotated to cam up the detent
and allow easy field loading or removal of the rocket from both fore and
aft end. (Para 3.1.3.12, ref 6) ’

e. POMM 9-1090-204-12/2.

f. TM 55-1520-221-10.

g. T™M 55-1520-2lll-10.
2.3.3. Method - /\
2.3.3.1. Pre-Fire Check. The compatibility of the launcher and air-

craft electrical connectors was evaluated. A continuity check of each
launcher was performed with the aircraft power source off and then an
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electrical power check of each launcher (less rockets) with all elec-
trical and avionics equipmerit on, while operating the aircraft at nor-
mal rotor operating speed, to determine whether stray voltage existed.
Flights were then conducted in clear and contaminated atmospheric con-
ditions. Upon landing, electrical continuity checks were again con-
ducted and the results were compared with the data previously obtained.
The capability of each tube to fire individually was determined.

2.3.3.2. Weight and Balance. The gross weight and c.g. for the UH-
1( ) and AH-1G Helicopters were computed in accordance with the flight
release for this test (part D, app I) with minimum and maximum fuel,
‘with and without ordnance, to determine the minimum and maximum air-
craft gross weights, the rmost forward and rearward c. g. displacement
of the aircraft, and whether any operating limitations could be exceeded.

The weights and c.g. 's for the UH-1( ) were computed with
the M5 armament subsystem and two launchers installed. )

The weights and c.g. 's of the AH-1G were computed with
four launchers installed for the HOG configuration (four launchers and
the XM28 armament subsystem with XM134 guns), and for the HEAVY
SCOUT configuration (two launchers, XM28 subsystem, and two XM18
pods).

'2.3.3.3. Loading and Unloading. The launchers were loaded and un-
loaded from the front and rear in accordance with instructions contained
in the technical publications. Still and motion photographic documenta-
tion was obtained during the operation. The times, optimum number of
personnel and equipment required, and any difficulties encountered were
recorded.

2.3.3.4. Static Fire. With the helicopters on the ground and rotors at
normal operating speed, a sufficieut number of rockets was launched in
predetermined combinations of pairs and ripples from each individual
launcher and combination of launchers to determine the electrical re-
‘quirements and the reliability and adequacy of the single or combina-
tion tube firing capability and selector. Boresighting and harmonizing
were confirmed and the adequacy of the fire control system was evalu-
ated. Cameras were mounted on the test helicopters and high-speed
‘motion photographic documentation of the debris pattern in relation to
the helicopter airframes was obtained. Upon completion of static
firing, the helicopters, mounts, and launchers were inspected for
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damage or adverse effects. All data obtained were analyzed prior to
in-flight firing.

2.3.4. Results

2.3.4.1. Pre-Fire Check. The launcher and aircraft electrical con-
nectors were compatible, and a lock collar was provided on the male
adapter to prevent the connector from becoming loose in flight. Stray
voltage did not exist during initial static electrical power checks. The
capability was provided to fire each tube separately. The electrical
pins and firing order of each corresponding rocket tube were easily

identified. -

2.3.4.2.Weight and Balance. Computed weight and balance sample
forms (DD 365F) are contained in part A, appendix I. The weights and
c.g.'s were:

Helicopter Weight (1b.) C.G. (in.)
Configuration - Takeoff* Landing**  Takeoff* Landing:#*
UH-1C 8,789.7 6,319.2 130.1 128.9
AH-1G with 4 9,462.7 6,107.5 200.1 200.3

launchers- _ '

AH-1G HOG 9,500.0 6,531.6 197.1 200.5
AH-1G HEAVY 9,358.3  6,389.5 196.2 - 198.4
SCOUT .

With 30 pounds of ballast (lead shot) located in the extreme
rear of the tail boom, the flight characteristics of the UH-1C were en-
hanced and the design gross weight and c.g. limitations were not ex-
ceeded.

C.g. limitations of the AH-1G were not exceeded in either
configuration with the battery located in the avionics compartment.
To enhance personnel safety, the battery was not installed in the nose
compartment. Ballast was not required in either configuration to re-
main within c.g. limits. The design gross weight of the AH-1G in the
HOG configuration could be exceeded if the fuel cell was filled with more
than 1,330 pounds of fuel.

*Maximum fuel and full load of ordnance.
#**Minimum fuel and ordnance expended.

2-11
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Figure 5. Loading the X200 from the front,
- ‘7 when mountec¢ on the UH-1C.



2.3.4.3. Loading and Unloading. The average time for loading four
rocket launchers (AH-1G) was 30 minutes (15 minutes per two launchers)
and for unloading was 18 minutes (9 minutes per two launchers). Times
were the same for loading and unloading from either front or rear.
Times were comparable for the UH-1( ); however, loading and unload-
ing from the front were more easily accomplished (fig 5). Two men,
both minimum and optimum, were required to load and unload either
side of either helicopter.

2.3.4.4. Static Fire. The electrical systems of both helicopters pro-
vided sufficient power to operate the aircraft, avionics subsystems,

and the launchers simultaneously. The launcher did not require hydrau-
lic power. The capability of selecting and firing a single or various
combinations of rockets was adequate and the selector and combina-
tions selected were compatible and reliable. The boresight and har-
monizing alignment was determined to be accurate. There was no skin
or structural damage to either aircraft. Minor debris hit the AH-1G
fuselage when rockets were fired from launchers mounted on either the
inboard or outboard wing stations. No damage occurred to the mounts
or launchers.

2.3.4.5. Hover Fire. No adverse eifects on the control and stability -
of either helicopter or aircraft subsystems were encountered when
launching rockets during hover flight. The engine and flight instru-
ments were unaffected by the rocket blasts. Antitorque control was
adequate when launching various numbers of rockets during ripple fire,
symmetrically or asymmetrically. Debris patterns were similar to !
those during static fire, and no damage occurred to the mount or
launchers.

2.3.5. Anélysis'

2.3.5.1. Stray voltage in the launcher was not encountered. Electri-
cal connectors and wiring met the criteria; however, an intervalo-
meter was required for firing.

2.3.5.2. The UH-1( ) design gross weight and c.g. limitations were
not exceeded. The AH-1G c.g. limitations were not exceeded; how-
ever, the design gross weight could be exceeded in the HOG configura-
tion. '

\
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2.3.5,3. Nodifficulties were encountered when loading or unloading
the launcher. The detent allowed both front and rear loading and met
the criteria.

2.3.5.4. The operation of the launcher, the helicopters, and aircraft
subsystems was compatible. No adverse effects on aircraft flight con-
trol and stability were encountered.

2.4 OPERATIONAL SUITABILITY
2.4.1. Ot ective

To determine the operational suitability of the XN200 rocket

.launcher when employed fron: the UH-1( ) and AH-1G Helicopters.

2.4.2. Criteria

a. This technical requirement outlines the objectives and ce-
scribes a program for the detail cesign of prototype hardware for a
nineteen-tube reusable and maintainable launcher for firing 2. 75-inch
rockets, composed of the MK40, MOD3 motor, and the XM229 warhead
with the XM429 fuze (hereafter referred to as the rocket). The nineteen-
tube launcher shall consist of a cluster of tubes packaged in a round
configuration anc essentially encased by a cylindrical shroud. The
launcher is to be conmipatible with the firing subsystems on the UH-1B,
AH-1G, AH-56A, and the UH-1C Helicopters. The launcher shall be
compatible with the rocket MK40 n:otor and MODS through MOD3 and
the modified X)\229 warhead with either the M423 or the XM429 fuze.
(Para 1.1, ref o)

b. The primary design goals will be reliability, lightweight,
and safety. The nineteen-tube launcher shall be designed so that each
tybe will be reliably reusable through one-hundred rocket firings with-
out repair. It is desired that each tube reliably fire 250 rouncs without
repair. It is required that each tube fire 500 rounds without major parts
replacement. (Para 3.1.3.1, ref o)

¢. No seals will be requirecd tu protect the launcher against
applicable environmental conditions of AR 705-15 with Change 1, dur-
ing transportation, storage, and service. Nc¢ ac¢rodynamic fairings,
neither fore nor aft, nor individual tube end closures are required.
(Para 3.1.3.15, ref o)
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a. POMNM 9.1000-204-12/2.
e, TM 5%-1820.221-10,
{f. TM55-1520-211-10,

2.4. 3, Method
2.4.3.1. Inflight Firing. Rockets with various types of warheads

were launched from the launchers throughout the established flight
limitations of each aircraft using dive angles of 5, 10, 15, 20, and

2% degrees: altitudes of 1,000, 1,500, 2,000, and 2,500 feet above
ground level (AGL), entry airspeeds of 80, 100, 120, and 140 knots
indicated airspeed (KIAS). and slant ranges of 500, 1,000, 1,500,
2,000, 2,500, and 3,000 meters to determine optimum delivery tech-
niques and whether any adverse effects on stability and control of the
aircraft or asrcraft subsystems could be encountered. Flight condi-
tions were cetermined from the aircraft indicators. The rockets were
launched at a bull's-eye target with a 10-meter center and 20-, 40-,

anc sl0-meter circles from known distances in uncoordinated and coordi-
nated {light, symmaetrically and asymmetrically, in predetermined com-
binations of pairs and ripples from individual and combinations of launch-
ers. Sufficient data were obtained to determine the maximum engage-
ment, effective, and minimum safe ranges. The compatibility of the
sights and launchers was evaluated and an attemptwas made to deter-
mine whether any unsafe conditions existed. Then rockets were launched
at automobile bodies and silhouette targets spaced at known distances

to simulate area targets. Center-of-impact deviations and dispersion
patterns were determined by aerial observation and film. Normal and
high speed motion photographic documentation of the firing results and
debris patterns were obtained. One launcher electrical cannon plug

was deactivated to conduct asymmetrical launching. The compatibility
of the X\200 launcher with the other armament subsystems normally
employed on the AH-1G and UH-1( ) Helicopters was evaluated. Prior
to loading all rockets were inspected for external damage, bent or dam-
aged {ins. and adequate tightness of the warhead and motor. After cach
{light, the tiring contacts were inspected for damage, and the launchers
were inspected after each day's operation for damage and wear.

2.4.3.2. Night Effectiveness. Rockets were launched in predetermined
combinations of pairs and ripples during the hours of carkness, with
and without artificial illumination, to determine the effects of rocket
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burnout on the flight personnel, night visual detection from the ground,
and whether any special flight techniques were required. The adecuacy
of the sights and the fire control systems was evaluated. High speed
motion photographic documentation of rocket burnout was obtained.

2.4.3.3, Turnaround Time. Following each mission, the launchers
were serviced as required and the times to return the launchers to
an operational status were recorded. Various numbers of personnel
were used to determine minimum and optimum turnaround time. ' The
turnaround time for the UH-1( ) was determined with two launchers
installed. The turnaround times {or the AH-1G were determined with
four launchers installed, then for the HOG (four launchers and the
XM28 armament subsystem with two XM134 guns) and the HEAVY
SCOUT (two launchers, XM28 armament subsystem, and two XMI18 pods)
configurations. The reloading procedures were evaluated and com-
pared with the prescribed procedures and any difficulties were recorced.
\
2.4.3.4. Noise Levels. Internal and external noise levels 'during
static, hover, and inflight firing were qualitatively evaluatec.

\
2.4.3.5. Gas Contamination. US Army Aeromedical Research Labora- ' J
toary (USAARL) personnel measurec anc recorded gas levels in the crew '
compartment during static, hover, anc inflight firing.

2.4.4. Results S

' : 1

2.4.4.1. 'Inflight Firing. Best results were obtained using a dive angle

of 15 degrees. an entry airspeec of 80-100 KLAS, and an sltitude of 1,500

feet AGL. No difficulties or probiems were encountered which adversely

affected the flight characteristics of e:ther the UH-1( ) or AH-1G Heli- ‘

copters, when rockets were asymmetrically 'aunchec singly, in pairs,

or inripp.e from either wing station. When rockets were launched

symmet*xcally from either wing station in ripples, a slight tuck was
evident in the flight attitude. During asymmetrical ripple firing, the

aircraft yawed approximately five degrees toward the side from which

the rockets wer« .auncheg.

The maximum effective range was approximately 2, 000 -
2,500 me*srs and the most effective range was approximately 1,500
meters. Minimum safe range was approximately 500 meters. That
distance was sufficient to permit a breakaway maneuver for the aircraft,
at all airspeeds, and would allow the pilot to use evasive action, if nec-
essary.
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The mil-increment references on the sight reticle were ade- .
quate and were compatible with the harmonization of the launchers to
allow sufficient elevation adjustment, including maximum effective

range.

Accuracy depended upon flight and weather conditions and the -
proficiéncy of flight per sonnel; however, when using the optimum de-
livery techniques previously discussed, center-of-impact deviations
were unafiected. An estimated 90-percent kill probability constantly
resulted in the simulated area targets. When the rockets were ripple
fired, the dispersion was elongated in an effective pattern.

The operation of the launcher was compatible with the XM28,
XM18, and M5 armament subsystems normally employed on the AH-1G
and UH-1( ) Helicopters. No abnormal operational difficulties or prob-
lems were encountered.

2.4.4.2. Night Effectiveness. Night operations with artificial illumina-
tion presented no unusual problems. Without artificial illumination,

the rocket burnout restricted the pilot's vision outside the helicopter

to the extent that instrument flight was required during recovery from
firing runs. The helicopters could be detected from the ground when
rocket: were launched. The operation and location of the fire controls
were adequate and the intensity of the brightness of the sight could be
decreased sufficiently to permit night targets to be engaged effectively
with or withoeut artificial illumination.

2.4.4.3. Turnaround Time. The personnel and times required for-
turnaround between missions were: ;

\ \ Minimum and Optimum Lapsed Time
Helicopter/Conﬁiuration No. of Personnel (Min. )
UH-1C \ 3 | 15

 AH-1G/four launchers 4 ' 30
AH-1G/HOG 4 50
AH-1G/HEAVY SCOUT 4 " 50

The required and prescribed reloading procedures were similar and
adequate. '
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2.4.4.4. Noise Levels. When rockets were launched singly, in pairs,
or in ripple, the noise did not exceed the acceptable level, and had no
apparent damaging effects on personnel.

2.4.4.5. Gas Contamination. Rocket gases were noticeable from both
crew stations in both helicopters when rockets were launched from a
static position, during hover, and in flight. Results of the USAARL
evaluation are contained in part E, appendix I.

2.4.5. Analysis

2.4.5.1. No difficulties or problems were encountered which adversely
affected the control and stability of the helicopters.

2.4.5.2. The effective and minimum safe ranges of the rockets when
launched from the XM200 launcher were comparable to the ranges
when launched from the XM159 launcher.

\ 2.4.5.3. The harmonizatién‘ of the launcher and sight was compatible
and a high degree of kill probability rssulte,d on the area targets.

A\ 5
2.4.5.4. The launcher was compatible with other armament subsystems.

2.4.5.5. Night firing without artificial iillumination was hazardous be-
cause rocket burnout restricted the pilot's vision ontside the helicopters.

Wy
\

2.4.5.6. The reloading procedures were adequate and the turnaround
times were not excessive. '

2.4.5.7. Noise levels were acceptable with no apparent damage to per-
sonnel.

2.4.5.8. Rocket gases were no more detectable than those from other
.wing-mounted subsystems when fired under the same conditions..

\

2.5 MAINTAINABILITY

2.5.1. Objective \ ‘ . \

To determine whether the test item meets the maintainability
requirements as defined in the technical requirements for the aircraft
rocket launcher, 2.75-inch, XM200.




f
|

s

2.5.2. Criteria_ .

A a. The primary design goals will be reliability, light weight,
and safety. The nineteen-tube launcher shall be designed so that each
tube will be reliably reusable through 100 rocket firings without repair.
It is desired that each tube reliably fire 250 rounds without repair. It
is required that each tube fire 500 rounds without major parts replace-
ment (Para 3.1.3.1, ref 6)

b. The wiring harness shall conform to the wire routing table.
All launchers will be identical, i.e., no right hand or left hand pecuhar
features. "(Para 3.1.3.11, ref 6)

c. Special tools shall not be required for maintenance of the
launcher. Failed parts of the launcher shall be removable and replace-
able at organizational level. (Para 3.1.3.13, ref 6)

d. No seals will be required to protect the launcher against
applicable environmental conditions of AR 705-15 with Change 1, during
transportation, storage, and service. No aerodynamic fairings, neither
fore nor aft, nor individual tube end closures are required. (Para
3.1.3.15, ref 6) :

N

e. POMM 9-1090-204-12/2.

i. USATECOM Regulation 750- 15,

g. USAAVI\\ITBD Memorandum 750-2,
2.5.3. Method

2.5.3.1., The XM200 launcher was maintained in accordance with
USATECOM Regulation 750-15 as 1mplemented by reference 5,
appendix V.,

2.5.3.2. The scheduled and unscheduled maintenance performed during
the test period was recorded and compared with the prescribed proce-
dures contained in the technical manuals. .All maintenance was per-
formed using only the Aircraft Asrmament Repairman's Organizational
Tool Set (FSN 4933-987-9816). After expending 855 rockets from the
four launchers, each of the launchers was completely disassembled,
repaired, and reassembled. After expending a total of 1,380 rockets,
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Figure 6. XM200 partially disassembled
\ to show routing of electrical
* wiring.
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the four launchers were again disassembled, repaired, and reassembled.
The metal covering was removed from and replaced around the frame.
Numerous tube assemblies were removed and replaced and the launchers
were re-wired and/or the wires repaired, as appropriate. Numerous
contacts were re-wired. The ease of removal and/or replacement of i
the components and wiring, the conformity of the wiring harness to _
those contained in the technical requirements, and the need for special |
tools were determined, Two launchers were compared to determine
that al! launchers were identical.

2.5.4, Results

2.5.4. 1. No problems were encountered when cleaning or servicing .
thc launchers. The requi.red and prescribed procedures were similar

and adequate. Ten niaintenance man-hours were expended on scheduled i
maintenance {(cleaniny). |

2.5.4.2. The wiring harness conformed to the routing table contained .
in the technical requirements. All launchers were identical and there
were no left or right peculiarity features. No special tools were re-
quired. The Aircraft Armament Repairman's Organizational Tool Set
was adequate and the prescribed procedures in the technical manual
were appropriate.‘ \
2.5.4.3. Unscheduled maintenance required 128 man-hours. Excessive
maintenance requirernents were attributed to the magnitude of electrical
shorts within the launchers and number of contact locking pins that

broke. .

The electrical wires from the individual firing contacts to the
aircraft quick-disconnect were fouted through a channel in the launcher
frame between the rocket tubes and around the supporting structure
(fig 6). Due to lack of space, the insulation on the wires was easily
pinched and/or damaged. In addition, the exposed wires at the electri-
cal firing contacts were damaged from the rocket blast and deteriorated
with use (fig 7). Stray voltage, electrical shorts, and misfires resulted
from both conditions, thus requiring partial disassembly of the launclier
for outside tubes and complete disassembly for the center tubes within
.the cluster to correct the situation. During reassembly of the launcher,
the end play of the wires at the contact end allowed the wires to flex re-
sulting in wires being bound between the tubes and launcher rear bulk- g :
head again causing damage to the insulation, Stray voltage and electri-
cal shorts were encountered after reassembly.

2-21
”




\

. Jum

Figure 7. Rear view of XM200 showing
wires damaged by rocket blast.



The small pin which locked the contact shaft in the clear or
armed detent broke on numerous occasions. The shaft required rotating
when loading, arming, and unloading a rocket from the tube. Wear on
the pin was caused during this operation; however, the pins were broken
when the rocket was launched. This was attributed to the rocket blast.
The pin could not be replaced. The tube and contact assembly required
replacing, thus requiring partial disassembly of the launcher for outside
tubes and complete disassembly for center tubes to correct the problems.

2.5.4.4. Equipment Perforniance Reports (EPR's) submitted during
the test are summn:arized in part C, appendix I. |

2.5.3. Analysis

The electrical wire damage and the breaking of the contact
locking arms caused excessive unscheduled maintenance, and were
thus con:zidered deficiencies. Should these problems be corrected,
practicailly no unscheduled maintenance would be required.

2.6 RELIABILITY.
2.0.1. Obijective

To assess the reliability of the test item under normal opera-
" tions and derive information regarding expected service life and re=
quired lou stical! support.

2.6.2. Criteria

a. The prinary design goals will be reliability, light weight,
anc¢ sazlety.. The ninetven-tube launcher shall be designed so that each
tube will Le reliably reusable through one-hundred rocket firings with-
out repair. It is desired that each tube reliably fire 250 rounds with-
out repair. It is required that each tube fire 500 rounds \uthout major
parts replacement. (Para 3. 1. 3 1, rei 6) '

b. USATECOM Regulation 750-15.

c. USAAVNTBD Memorandum 750-2.
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2.6.3. Method

J
2.6.3.1. Maintenance, Reliability, and Spare Parts Anaiysin Charts
were prepared in accordance with USAAVNTBD Memorandum 750-2
(ref 5) from the record of scheduled and unscheduled maintenance and
parts usage.

2.6.3.2. The launcher reliability is expressed in terms of Mean
Rounds to Stoppage (MRTS) per launcher. The following factors were
utilized to measure achieved launcher reliability: cumulative operating
time, cumulative operating time, cumulative rockets launched per tube,
and net chargeable failures to launch.

2.6.3.3. The number of raockets expended for each launcher varied
because of the number of malfunctions and the test requirements. The
number two and three launchers were used on both the UH-1C and
AH-1G Helicopters and tubes number 1, 4, 6, 8, 11, and 15 of the
number two launcher were used in an attempt to determine whether

the tubes would meet the service life requirement of a minimum of 100
launches. The numbers 1, 4, and 6 tubes were originally selected and
242 rockets were programmed to be launched through the tubes in addi-
tion to the rockets previously expended. These rockets were fired
statically. An auxiliary power unit was applied to the helicopter prior
to each launching and removed from the helicopter during loading.
Approximately ten rockets per tube were launched in sequence and the
launcher was allowed twenty-five minutes to cool prior to the next
launches.

2.6.3.4. The tension of each contact spring was recorded at the con-
clusion of the ‘test. . -

- Z. 6.4. Results

2.6.4.1. A Maintenance and Reliability Chart and a Parts Analysis
Chart are contained in appendxx IV. Parts usage was considered ex-
cessive.

2.6.4.2. Dunng the test, 1,864 rockets were expended from four
launchers. Sixty-four chargeable stoppages occurred. The maJopty
of the stoppages were attributed to electrical wiring and contact pin
malfunctions (para 2.5.4.3.). The location of the launcher, number
of rockets expended, chargeable stoppages, and MRTS per launcher
are listed below. '




'

Launcher Aircraft/Side . Rockets Chargeable

No. Nlounted Expended Stoppages MRTS
1 AH-1G/left outboard 279 R 16.5
2 UH-1C/leit _ 792 19 11.5
AH-1G/left inboard i
3 UH-1C/right 419 25 16,1
—\r-T LG/right inboar :
g AH-1G/right outboard 374 A pA Tl e
TOTAL 57 1, 864 o4 o e

The calculated MRTS was 23 to 37 rounds at a 90-percent confidence level.
2.0.4.3, Tupe gamage was not encounterea.througnout the test. Tne
total numoer of rockets expended from: the selected tubes is statec¢ below:
2. Tube No. 1. The contact pin broke after a total of 86
rec kets had been launched. Since it was the center tube and was fired
\

irst by the intervalometer; the firing contact was placed on the rocket
contact each time thereafter and a total of 118 rockets was launched.

P-QI

L. Tube No. 4. The contact pin broke after a total of 85
rockets had been’launched. The Xo. 8 tube was then selected to fire
in lieu of the No. 4 tube. The No. 8 contact pin broke after 45 rockets
were launched. The No. 11 tube was then selected to fire in lieu of
No. 8 tube. The No. 1! contaet pin broke after 36 rockets were launched.
After breaking the No. 11 pin, the contact was placed on the rocket
_ contact each time thereafter and a total of 42 rockets.was launched

through the tube. - e '

c. Tube No. 6. The contact pin broke after a total of 57
rockets had been launched. The No. 15 tube was then selected to fire
in lieu of the No. o tube. The No. 15 tube was still firing at the con-
clusion of the test and a total of 75 rockets had been launched.

\

1]

2.0.4.4. The average tension on the contact springs at the concvluosion
of the test was 21.5 pounds (high - 26 pounds: low - 16 pounds).

2.6.4.5. A detailed firing schedule for each launcher, malfunctions,
action taken, and chargeable fazlures summary per launcher are contained
in part B, appendix-I.
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2.6,5, Aulxcis

2.6.5.1. The logistical support requirements were excesstve and the
maintenance reliability features of the launcher were inconsistent with
like features of similar armament subsystems. Parts usage was ex-
cessive,

2.6.5.2. The operational reliability of the launcher was unsuitable.
2.6.5.3. It appears that the tubes will meet their life requirement.
2.6.5.4. Contact spring tension did not deteriorate with use.

2.7 SUITABILITY OF TOOLS AND TEST EQUIPMENT .

2.7.1. Obiective

To determine whether appropriate common tools ancd test equip-
ment are suitable for the intended purpose and maintenance category.

2.7.2. Criteria

a. Special tools shall not be required for maintenance of the \
launcher. Failed parts of the launcher shall be removable and replace-
able at organizational level. (Para 3.1.3.13, ref 8)

-

b. Organizational maintenance should be performed using only
the common tool set issued to the individual armorer (MOS 45J( )) and
the test equipment issued with the maintenance package. (USAAVNTBD)

2.7.3. Method

2.7.3.1., Organizational maintenance was performed using only the
common tool set issued to the individual armorer (MOS 45J( )).

2.7.3.2. Common tools and test equipment were utilized in accordance
with prescribed maintenance procedures to assure that procedures and
tools were adequate. j

All maintenance on the launcher could be adequately performed
at the organizational level, by the armorer, using the common tool set
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~ and equipment issued with the maintenance package, when used in accor-
dance with the prescribéd maintenance procedures. Special tools were
not required.

2.8 TECHNICAL MANUSCRIPTS AND MANUALS

2.8.1. Objecti.ve

To ascertain whether the mamtenance mstrucuons in techmcal
manuscripts and manuals and mamtenance charts are adequate for the
intended maintenance category. %

2.8.2. Criteria

‘*‘.

Published maintenance literature provided with the test item.
2.8.3. Method -

e

2.8.3.1. The technical manual (preliminary operating and maintenance
manual (POMM!) 9-1090-204-12/2) was znalyzed throughout the test for
all applicable operations including the preparation of the maintenance
package literature charts, as outlined in USAAVNTBD Me:mmorandum-
750-2 (ref 3), . : e \

2.8.3.2. The maintenance records were analyzed to determine the need
for and/or the adequacy of special training.

2.8.3.3. The maintenance instructions were analyzed for simplicity
and clarity. Troubleshooting procedures, instrumentation, and aigs
were observed during the test. Preventivé maintenance procedures
were evaluated for completeness. The adequacy of safety instructions,
including environmental protection during operation and maintenance,
was evaluated and analyzed. ;
: ’ \
2.8.3.4. Errors or omissions in nomenclature and stock numbers
repair parts lists were noted. ]
2.8.3.5. Equipment ser\uceablhty criteria were compared at various
intervals during the test with published criteria to determine the ade-
quacy of the published criteria.

2.8.3.6. Maintenance 'operations actually performed were closely ob-
served in an effort to determine whether instructions were clear and

«

Lh
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the sequence of operations was adequate for the level of training pos-
sessed by the maintenance personnel. Desirable changes or comments
were reported.

2.8.4. Results

The technical maintenance manual was complete and adequate.
The manual will require only minor corrections. Boresighting pro-
cedures for the AH-1G and AH-56 are to be included when the informa-
tion becomes available. Appropriate recommended changes were sub-
mitted.. The instructions were simple and clear and the sequence of
operations was adequate for the level of training possessed by the
armorer. Troubleshooting and preventive maintenance procedures
and safety instructions were adequate and complete. No errors or
omissions in nomenclature, stock, of parts numbers were found. The
published equipment serviceability criteria compared favorably with the
test results. A mgzintenance package literature chart is contained in
appendix IV,

2.8.5. Analysis

‘I‘he malntenance instructions in the manual were adequate for
the intended category :

2.9 PERSONNEL AND TRAINING

2.9 1 ,Obz'ective ; .

To determine personnel and training requirements.

°

2.9.2. Criteria

Appropriate technical manuals.

2.9.3. Method

Military personnel of various skill levels (MOS 45J( )) and
background were used for testing the XM200 rocket launcher and

determining the level of performance required to maintain the launcher.
: ;
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2.9.4, Results

The skill level and background of an armorer (MOS 45J) were i
sufficient to maintain the launcher. On-the-job training was easily

-k

accomplished and no additional instruction or special training was con-
sidered necessary. 3

2.10 SAFETY CHARACTERISTICS

2.10.1. Ob;’ective

To determine any unsafe features of the XM200 rocket launcher
and to obtain operational safety data. '

2.10,2. Criteria

a. The primary design goals will be reliability, light weight,
and safety. (Para 3.1.3.1, ref 6)

b. The electrical wiring shall be . uch that each tube is wired
to fire individually and be safely grounded and shielded. (Para 3.1.3.10,
ref 6)

c. POMM 9-1090-204-12/2.

d. USATECOM Regulation 385-6.

e. USATECOM Regulation 385-7,

2.10.3. Method

The test item was observed throughout the test and all safety
hazards were recorded.

2.10.4. Results

2.10.4.1., Personnel. No safety hazards or features unsafe to per-
sonnel were noted when loading or unloading and arming or dearming

the launcher or launching rockets from the launcher if safety proce-
dures normally required for the handling of the ordnance were adhered
to. Personnel passed in front of the launchers when leavin~ ¢r entering
either crew station on both the UH-1( ) and AH-1G Helicopters, Lowever:

. e it ottt
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the launchers were not connected to the aircraft electrical system or
the ground removed from the aircraft until after personnel had entered
the crew station. No injuries to personnel were encountered during
the test. :

2.10.4.2. Flight. There were no adverse effects on aircraft control
or stability or aircraft subsystems that would cause unsafe flight con-

ditions. Rocket blast damaged the AH-1G Helicopter, but the damage
was insignigicant. No damage occurred to the UH-1C.

2.10.5. Analysis

The operational safety of the launcher was acceptable.
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