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STEEG-TD

SUBJECT: Letter Report, "Armed and Armored Chinook Safety-Release
and Weapon-Verification Testing," USATECOM Project No.
4-5-2010-07

Objectives.

a. To verify the correction of unsatisfactory conditions ex-
perienced during contractor-design tests

b. To determine the existence of safety hazards and prcblem

areas.

4. ]nrrootr*JOﬁ 0 Tests,

a. Because of the shor t time available, the US Army Aviation
Test Beoard (USAAVNTED) participa d jn the engineer-type testing con-
ducted !) Development and Proof Services (DEPS) at Aberdeen Proving
Ground, unryl;ﬁu, in January and February 1866, The D&PS results
reported separately (USATECOM Project No. 4-5-2010-06}.
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ety

"4 " . samvans et Yo o) 1 A v
: armament subsystems wexe provided by -the US Army
Command.

US Army Aeromecdical Research Unit (USAARU) conducted

The following
as those
discussed

of Flight.

2 XM-159, which has
not been engineer or service teste Nas nd to be unsatisfactory.

1 No i Lght fare: urred during tl

butacn

After a few fir
a static electrical charge which could no
stituted i
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Letter Report, “Armed and Armored Chinock Safety-Release
and Weapon-Verificaticn Testing,' USATECCH Project No. =
4-5-2010-07 :

Cracks developed in the launcher tubes™ after

4

L

lease. No manual

a ) as pro Aircraft capable
external stores should incorporate a secondary or backup

Toxic gas level measurements
hat a1 illion of carbon monoxide cas

ramp

clini

release system. A manual release would be the most practicable

4
[

1 The manufacturer bonded metal blast shields to
reas of the pods to prevent damage te the honcycomb
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k| g HUBJiCT: Letter Report, "Armed and Armored Chincok Safety-Release
3 &y : and Weapon-Verification Testing,' USATECOM Project No.

: -5-2010-07

et
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1 5 —r s : A s
b structure frewm the .50-caliher machine gun blast. After limited firing,

4
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lamage to the honeycomb: structure to which the shiclds were attached was

manufacturer installed a metal shielding in
to protect the helicopter structurecs from

; e ited firing, this shielding developed cracks
g woor , Furthermore, the shielding seemed to have
last effects of ramp gun firing on the gunner. The

this ;uuwt.ud,3)‘ from both a structural and human
ation is

the government ~furnished-
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3 e : STERG-TD
« : SUBJECT: Letter Report, "Armed and Armored Chinook Safety-Release

j and Weapon-Verification Testing," USATECOM Project No. .
3 4-5-2010-07 s
B
- b. Findi Previously Reported. ?
:r :
1 ] (1) nstallation Effects. &
i 1 i i e e e B ?
4
1 : {a} The armament subsystems were compatible with the
3 i helicopter fire control system. (See 5a(5) above.) :
f 3 5 1
R F a
po : (b) The helicopter clectrical systems were adequate to
activate all necessary systems. 1
(¢) The weapons and the projectiles g 1
the fixed or mocvable helicopter components and other weapce syst
except that the M-5 sight would not traverse to full-left or -right with-
k- X ! vd ! b n i
: |
: .
2 After loaded am i were installed i :
oxes h to be opened and checked to see if the ammunition
a proper position. ng normal handling, the Mt i
often canted over on the projectile end because of the height and fleai
bility of the hoxes.
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STEBG-TD

SUBJECT: tter Report, "Armed and Armored Chinook Safety-Release
: Weapou-Verification Testing," USATECOM Project No.

~5-2010-07

3 The ammunition box latches popped open easily
a result of improper installation of the over-center devices.

The cecver for the M-5 turret became detached
in flight an sec In stoppage.

ctrical compenents of the 20mm cannon were
ity in a wet environment is doubtful.

metal hoppers and canvas bags designed to
catch and retain ejected cases and links did not always function as
designed and s f the links were dispersed on the cabin floor.
Failure of the weld of ¢ metal hoppers and torn bags indicates im-
provement is needed

rdered pertinent:

sviev *hoa ecinnlievet am

. AR
(o} musua
vinook.

ey
ETmS CONSOTY

to be feasi

(b) The gurncrs had difficulty maintaining tarpet and
in ] ! because of the

elevation restriction (plus ten deprees) of the cal . Although

o 4 e al$ anmend . Senes
S51gAC dLiRNMeNt oul
¢

restrictions prchibited thorough testing in is area, it was
estimated that if the armed Chinook maintained a; titude it least
000 feet and a slant range of approximately 1,000-1,¢ ete the
cou

a
%1 A V' - - - + ~ oy 4 3 -~
1d keep ge e centinuous

installation of the armament subsystems did
i

v a4 o y
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e helicopter to perform evasive maneuvers,




, STEBG-TD

g SUBJECT: Letter Report, "Armed and Armore Safety-Release

: and “vdpﬁJ’VC ification Testing," lSATLC » Project No. "
-5-2010-07 *»
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;3
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B (b) Poor intercommunication during the weapon firing
4 caused a problem in the contrel of gumners by the aircraft commander.

icns. The meintenance and installation in-
nanuals) provided were incomplete, inadeguate,

. structions (uraft technica

5 and were not in the Army format.
$

(5) Flight Crew.

The use of the flight engincer as a gunner scems
*

] impractical (reference 1b). He should be permitted to roam the cabin
4 area and be free to inspect for damage and malifunctions of the helicopter.
£ He could also be used as a spare gunner in the eveat of injury to another
4 gunner.
(b) The crew for the armed Chinook should consist of:
1 Aircraft commander-pilot.
Z Copilot/gunner.

R
i
—
v
s
¢
tn
3
>

3 ~ .
g 4 Five gunners (one of whom is the crew chief

manning the ramp gun).
-
: 6. Conclusions.

1 e AEBEFLE o EARPEAPE ARtill TS sumv e el sl iyt s
a. All of the unsatisfactory conditions experienced during
- B Yo oo n mvy o ~ N Y
onitracior-design tests h not been correcic

Chinook.
¢. Further modificaticns and testing are required before Arm)
; :

Jetermination of the tacti

a. The armed Chinocok as tested be considered unsuitable for
¥
t

1
1 Army use until the following have been accomplished:

E (1) Correction of accidental firing, static electrical charge,
and launcher-tube cracking problems of the XM-159 rocket launcher.
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STEBG-TD
SUBJECT: Letter Report, "Armed and Armored Chinook Safety-Release
and Weapon-Verification Testing," USATECOM Project No.

4-5-2010-07 il

(4)
(5)

release.

Incorporation of an emergency external stores
Thorough gas contamination testing.

Thorough noise level testing.

Investigation of the suspected structural damage re-
& b3 &

sulting from firing the .50-caliber machine gun.

(6)

Excessive malfunction rate of the pintle-mounted

7.62mm and .50-czliber machine guns.

(7)
(&)

stick grip.
(9)

(10

occurred during weapon

the armed Chinook

0 5 Afte
s

4 Incl

as

iy

Correction

(o

Relocation of the weapons selector switch to the cyclic

Standardization of ammunition boxes,

Correction cf the ation problems which

firing.

r the actions recommended above have been accompiished,
be further tested to assure its tactical suitahility.
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DEPARTHERT OF YHE ARE
U. S. ARMY ACROMEDICAL RESEARCH UNIT
FCRY RUCKER, ALABAMA 36862 363460 =

-

USAARU-AMR 11 February 1966

SUBJECT: Cerbon Monoxide Measurements in the Armed Chinook ;

! 3
) ;
4 1
: :
! ' T0: President ‘

]: : United Siates A Ay ALviction Test Board
1 i 3 ATTN: Major William Scanlan, Armed Chinook Project Officer :
5! Fort Rucker, Alcbama ‘
i §

1. The additio
- ! guestion of the ;)3@:. il
: The mounti

R R A PR I P

on of multiple yopid fire weapons to the CH=47 raises the
contumination of the cabin atmosphere,

§
FICpET oo,
g of machine guns, particularly gas operoted types
i

R 18 Py o 80 o T

¥ ; within the cabin
; 3 as well as the peculiar lack of ventilation near the tail ramp of the aircraft enhances
] % the probability thet such contamination oceurs. Brisk ventilatic
i cabin is assured by the open g aust,
: ¢ Subjective co ,.r'bm s had bes smell of cordite
: & was raporied by the pilot in the 5 grenade launcher. ;
In addition the fail gunner con Ui DLh ing this
r test particular care was taken to obtein ade he scations.
: 2. Anaciytical and
‘ : contamination ¢ ’_‘: (ol
t USAARU. The exhousi
4 H irritation of the eyes or breat ,.1» pment of respiratory or
4 £ gastrointestinal symptoms. Definite identification ond the develepment c,‘ anclytical
g g techniques for these materials ! c hese studies
/ only carbon menoxide ih carbon
= v. ; monoxide is a reliable ind weapons e; conte .'n'~: »,fn'w and in World War |1
k- a study of the air contamination pr ).,!v ms associaled '
, % monoxide was the most toxic rr:ai»:»:ic;? in the weapons exhaust,
& .' ;:
i
!

by Y
-
LS Incl 1
20» ¢
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USAARU-AMR 11 February 1966
SUBJECT: Carbon Monoxide Measurements in the Armed Chinook

3. Caibon monoxide was meosured by means of a modified catalytic method
ard sxmultunwusly by the use of MNational Bureau of Standards Colorimetric Tubes.
Precision of the measurements wes insured by calibration of the instruments with
known gos mixtures both before and after the experiment, Calibrations were carried
out ai the same low femperatures that were encountered during testing. Representative
breath analyses for carbon monoxide were made because these have been shown to
reflect up-toke of carbon monoxide by the blood streams Meosurements were obioined
during the firing of the M=5 grenade launcher, the 20 mm connon, 50 caliber muchine
guns and the 7,62 mm machine guns. No data were obtained on mckct firing and
it was not possible to test ail decired configurations because of malfunction of the

weapons systems and firing ronge limitations. .

4. During firing of the M=5 grenade jauncher a faint cordite odor was
perceptible in the cockpit but no carbon r‘n":nsxh’f* was detecioble of any time, A
firing of the 20 mm cannon and 50 caliber machin s relatively low conc t".f.cimns
of carbon menoxide were noted for short perieds oi‘ .‘ ' During firing of the 7,62 mm
machine guns somewhat higher levels were noted throuchout the aircroft with the

r
f

, s 5 ‘I y) . . &
0~"~‘,’»>I;uz. of the coc !\g'm in which no si gnificant carbon monoxide concentration was

ration wos e (,()F"“d near "h(‘

recorded af any time. Highest carbon monoxide conce
tail c*'sme-r during @ 200 round burst of fire fiom the 7 ' mm machine gune During
this test a level of 1,000 PPM was noted to persist fo wroximately €0 seconds, A

very simng odor iike that cf amn 130 was prasent and definite m’fef changes in

breathing ;u:‘?. ern were noted F-\' the observer. The rest summarized in Table
surements of carbon monoxide performed N gunner and on USAAR

pur::.-n:r:l "~~v=>o'"-" no c!mr;g‘.:A lespite the fact that the sensitivity of the ec*'n'nqu~"

was sufficient for the relic!

Unfortunately we were u m’ le to get @

firing of the 7,62 mm machine gun due

5. Insummory, no significant cobin atmosphere contamination wos deteciakle
.. - !

during firing of the M~5 grenade r'u.;w'wf.:cr, 20 ram cannon or the 50 caliber machine g
The 7.62 mm machine guns were associated with slightly higher carbon monoxide lev
i5 would be expected, h'* locat io of the 7,62 mm gas oparc

tail ramp is porticularly unfortunate berause of the very poor

!
'
'
i

this orea, The measured concentration of 1,000 PPM present for one minute permils
a safety factor of approxima n.t)/ en that is to say that the exposure could be reps
approximately 10 times in a period of time less than one hour before ony measurc!




e IS S .

R R LRI T TR RN

R TS S N

USAARU-AMR 11 February 19%6
SUBJECT: 'Llc;"' n Moroxide Measurements in the Armed Chinook

pcrff-rrr.:m“a decrement would be predicted TAlthough we are unable to say

definitely that this particular configuration is ursafe it does represent a

significont decrease in the safety factor from that f"ur'} in p evicus systems

and the subjective irritation on 'i res ‘u.;.ory difficulty noied is unquestionably
undesirable. The oiove remarks apply only to the sustained firing of the 7,62 mm
mochine gun mounicd on the tail ramp.

6. Reference 1. “Sate Human Tolerance for High Concentrations of Cu.h,x-
Mornoxide Over 52“;.7;." }'sr?u:‘.‘ of T '

Colehour, Jo Ko Project No, NMOO1 057,24,01, 26 Feb ; US No.v-.:i ‘;d,cfs!
of Aviction Medici ]

2 s '
7. We would like fo cite our continuing interest in making future measure-
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IMPULSE NOISE SOUND PRESSURE LEVELS IN THE
ARMORED VERSION OF THE CH~-47A T;'L/"\{\Sr’ORT HELICOPTER

By

ROBERT T, CAMP, JR,

> INTRODUCTIO

| ‘ An armored version of
available to the U, S, Army Aeromedical
peak impulse noise levels. The measurem

s
af 1 Grounds during tests of the various guns by B

ing=Vertol personncl,

N

PROCEDURE
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EITIC ,\!\"- 1\-
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TABLE |

ind Preszure Leve!s in thoe Armored Version

£ ey ' s »
H H=47A Transport Helicopte
‘ g

7.62 mm 50 cal 20 mm
| : Cockpit - 140 db 142 db 152 db

Right Door 167 db 169 db

Left Pout 167 b
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DEPARTMENT OF THE ARMY
UNITED STATES ARMY AVIATION TEST BOARD
Fort Rucker, Alabama 36360

STEBG-TD-V 6 Jan 66

SUBJECT: Communication Problems in Armed UH-1B and UH-1D
Helicopters

TC Commanding Gencral
Limited Warfare l.aboratories

Aberdeen Proving Ground, Md 21005

1. Reference. Report of Test,

g
02, "Service Test of Combination 2. 75" FFAR-M-6/UH-1B (XM-16)

He ter Armament System, "' US Army Aviation Test Board, 23
Sept ]‘,‘«':).
2. ] PO OX? 10N concerning wn ( )
- X " o
problems exj ed helicoplc while fi arr Y
systems a oncerning measures that 1y be t 0 «
r:’]ﬁa ”“,’ L s0ciate noise to an cceptable 1 vei
¢ deficic } ‘
that communication was impo 1N «
the helicopter and other commt tions arecas (aircraft and control

tower) when the subs:

3tem wae

b. Pilots returning from duty in Vieina com-
“wvanication s r"!) th lao 1 ¢ © T e U Yot wvweeihles hecauiae onf v 1
muanication wilil the door gunners was not Po&Es1aie D cause o1 windg,

e
engine, and transmission noises,

c. Tests were conducted by USAAVNTBD personnel while firj
the XM-23 machine gun installed on a UH-1D helicopter. The XM-23

noise was such that communication from other sources, as well as witl

Incl 3

1in

T e ——— u‘.«-.»y.‘.- D s il




.’,‘--~4] COPY
.
" STEBG-TD-V - 6 Jan 66
\ SUBJECT: Communication Problems in Armed UH-1B and UH-1D
. ’ 4 Helicopters -
4 ”~
] i the helicopter, could not be achieved using the standard Army APH-5
‘ ¥ helmet., An APH-5 helmet was modified with ecar protector muffs,
1 & Model ASI-184, manufactured by David Clark Co., Inc. and with a
“ E directional microphone, FSN 5965-680-9798. The loss of cornmunication
i % between the gunners and other crewmembers is caused partially from
{ i both gunners using a common signal distribution amplifier. As a result,
| ﬁ when one gunner "keyed' to talk, the other gunner's microphone was
F ' also energized, thus picking up twice the ambient noise (wind, rotor,
T } ransmission, cngine, etc.) and causing an impedance mismatch to the

amplifier. To eliminate keying of both microphones by one gunner and

to make cemmunication possible, a minizture 28 v.d,c. relay, FSN
5945-837-5318 (Incl 1) wasg installed
i

permit individual keying by each gunner.

st
o
&
oy
]
15
~
e
-
~
(¢

s with each gunner's micro-

phone and key

d. Tests

yugh no extensive

was made,

i-1B/1D fixes are egually applicable to

walice 4
&5, 11\,‘1.’&-)’[‘)\3,; o

i a ., :-‘v_;?-‘
K sipniiicant {118
: f

: ™% - -~ o~

i b. The directional

¥ % .

. acceptable level.

microp!

e it

other cz

4
'
! oy |
i e TLonct 3
.j - npithcsapsd ! g
0 be i ificant} "

be significantly 1 ]
& with a highly directional

/

28 v.d.¢c. relay,

%
Johnsan 4
ot . JOHNSC
)." as Colonel, Artillery
: Fresident
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