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' ABSTRACT

; During the period 16 December 1970 - 7T April 1971, the Army Concept Team

5 i in Vietnam conducted & study of aviation field erpedients in use by Army
i aviation units in the Republic of Vietnam. Field expedients are any non-
Nk stundard devices produced by a field unit for its own use to improve

! efficiency or mission performancas., These range from wveapon systems, snec—
Y ial tools, and test sets to procedures that save time and menpower, im-

' prove mission performance, and provide the unit a capability that wes

not previously availeble,

The study was conducted to accumulate and docvwent the experience of Army
aviation units in the Republie of Vietnam, in the use of field expedieants,
and make recommendations for formal development or procurcment of those
items which contribute significantly to mission accomplishment, safety, or
efficiency of operation. Field expedients of marginal value are alsc in-
cluded in this report for the purposc of emphasizing areas where a defic-
51 iency exists in presently available equipment.

(e ]

Conclusions and recommendations arc included on individual field expedient
reports. '
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‘. GECTION I
ENTRODUCTION
1. REFFRENCES

a. Letter, ACSFOR, DA, dated 9 April 1970, subject: Army CD&ME Pro-
gram, Vietnam for FY 71 (U).

b. T™ 55-1510-202-20, Organizational Maintenance Manual: Army Models
0-1A, O~1A(IT), 10 December 1968. .

c. ™ 55—1510-205-20 Organizational Ma.intenance Manual : Arw Model
U=1A Aircraft, T July 1965.

d. ™ 55-1520-209-20, Organizational Maintenance Manual: Army Model
CH-47 Helicopter, 23 May 1968.

e. ™ 5’5-1520-210-20, Organizational Maintenance Manual: Army Model
UB-1D/H Helicopter, T May 1969.

f. '™ 55-1520-221-20, Organizational Maintenance Manual: Army Model
AH-1G Helicopter, 30 April 1969.

g TM 55-1520-228-35, DS, GS and Depot Maintenance Manual: Army
Model OH-58A Helicopter, 7 October 19T70.

2. BACKGROUND

s. 8ince 1965, vhen US Army aviation began a buildup in the Republic
of Vietnan (RVK) to meet the increased enemy threat, field expedients have
been devised by practically every US Army aviation unit to improve its
capability to perform the assigned mission. Some field expedients could
be categorized as important to the successful perlornmance of the mission,

v _otherg to facilitatgpission peri‘omgnc-e by 1ncxpastng efn‘é‘iency, and tl.er

rqaiuder were in the nlce-rbo-ha.ve" sategory.:” Teee ‘ g

.7 b 8mé flelM-expedients adbpted by individual units were o later put
T 7 into ‘Weheral use “thrdugholt .the D8 Arny.. ‘Obher’ field-dxpeaients vave -

dangerous and contrituted to adcidents resuiting in destriction of govern-
ment property and casualties. The majority of field expedients were never
documented to permit general application; therefore, the cataloging of as
many as possible vas the primary objective of this evaluation.

3. DESCRIPTION

m the purpose of this report & field expedient is defined to be any non-

"“atendard device produced by a field unit for its own use to improve efficiency

or mission performance. Some expedients were designed due to the shortage of
sdequate equipment, some to improve safety aspects, vhile others are used to

I-1




make the sviators more comfortsble when accomplishing their missions. !
These range from wenpon systems, special tools, and test sets to procedures f
that save time and monpower anl improve mission periuimance. Frequently i
these expedients provide the unit a capability that could not be obtained i
otherwisc, i

L. PJRPOSE

The purpose of this evaluation was to accumulate the experience of
Army aviction units in RVN in the use of field expedicnts, tc determine [ o
the military worth and generzl epplicability of such items, and recommend
formal development or procurement of those items which sontribute signif-
icantly to mission accomplishment, safety, or efficiency of opcration.

5. OBJECTIVES

§ a. Documentation. To document field expedients used by aviation units
in RVN.

v. Effectiveness. To determine the effectiveness and military worth
of aviation field expedients in RVN.

¢. Additional Applications. To determine general or special appli-
cations of field expedients to aviation units having the same or similar
missions, and to provide guidance to the research and development commun-
ity for development of future materiel and doctrine.

6. SCOPE

The scope of the evaluation included aviation units which were active —
in RVN during the period of data collection, January through April 1971.

T. METHOD OF EVALUATION

a. General i

(1) A livrary search of Operational Reports-lLessons Learned revealed |
no field expedients of significant value were recorded. i

(2) Army aviation units in RVN were requested to identify and pro-
vide the location of any aviation field expedients in use within their com-
mand. As part of the data collection effort the ACTIV project officers
visited the location of the expedients identified, and photographed and .
documented them. During the data collection phase the project officers ‘ 1
were alert for any additional aviation field expedients. ’

(3) During the initial unit contact, it was emphasized that this
evaluation had no connection with armed services suggestion programs: any
desired recognition of an individual's contribution to a field expedient

I-2
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k system was to be pursued by the individual through established channels.
It was also pointed out that ACTIV's final report would preserve the
anonymity of voth the designer and the unit.

(k) Field expedients of merginal value were also included in the
evaluation for the purpose of emphasizing areas wvhere a deficiency still
exists in presently available equipment. The field expedients were iden-
tified by aircraft type end were examined individually to determine their
effectiveness and military vorth, A standard formet was developed for
the presentation of information on each field expedient.

b. Format of the Catalog of Field Expedients

The information on each field expedient in seclion IT of this
report is arranged as follows:

(1) Purpose/Problem - identification of the factors which caused
this expedient to be developed.

(2) Description/Disc¥bsion - sufficient information to describe
the expedient and comment on factors of performance, cost, maintenance,
safety, support and/or manhours required for fabrication and applicability
to other aircraft.

(3) Conclusions and Recommendations.

c. Criteria

(1) The cost of each expedient was evaluated, in so far as poss-
ible, with respect to costs for materials, installation, operation, main-
tenance, and manpower required for fabrication. The contribution of the
expedient to mission accomplishment was quantitatively evaluated where
possible. In the absence of quantitative data, a qualitative determination )
wvas made on the basis of the new capability provided by the expedient. i
Expert opinion of users, evaluators, and project personnel were used in the
absence of explicit data. 4

(2) The wide variation in types of field expedients examined and the
difficulties inherent in comparing these widely varying types, precluded
the establishment of fixed value measurements or determination of criteria
of relative military worth.

8. ENVIRONMENT

The evaluation took place in Military Regions (MR) 1, 2, 3 and 4 during
the period January through April 1971,

Bt o e e SRIRTE AR AR AR KRS B AR R R SR
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e N " CATALOG OF FIELD EXPEDIENTS

% 1. HELICOPTER, UTILITY/ATTACK

a. AS 1703/AR Antenna Mount (UH-1H)

: (1) Purpose/Problem

To strengthen the VHF/FM antenna mount and prevent cracking.
The original VHF/FM mount was cracking between 50 and 100 hours flying
time.

(2) Deseription/Discussion .

An antenna mount is fsbricated using 40-gauge sheet metal
O rather than the usual 20-gauge. Bolts are used instead of rivets to -
attach the mount to the vertical fin (see figures II-1 and XI-2):. The
basic design of the mount is not changed. The LO-gauge mount has been
flown more than 1200 hours without cracking. A direct support metal
shop is required to install the 40-gauge mount. Approximately 12 man-
hours are required. The mount is applicable to all UH-l aircraft with
the VHF/FM antenna located on the vertical fin,

(3) Conclusion and Recommendations

(a) Conclusion

The antenna mount constructed from 40-gauge sheet metal
: has a maintenance-free service life 10 times greater than that of the

standard mount and causes no change in aircraft performance or configur-
ation. b

-

(b) Recommendations

l R &7 A1 new UB-1R aircraft be procured vith a more
. -7~ durable antenna mount. e , 1

"f

: ' 2. The cognizant agency pudlish a modification
' - work order (MWO) t. install hO-gauge mounts on UH-1 helicopters in the ,
field.

2
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F 1 S Storage Bi~ (™™M-1DM/EH)
| (1) Purpose/Problem

. . To provide a bin for storage of flight gear and veapons
carried on the aircraft where no provisions are available for securing
. the equipment, anli to secure mission equipment during flight with the cargo
doors in the open position. The storage bin reduces the tendency for crew
members to store miscellaneocus items in the electrical compartment located
. under the engine compartment and reduces the hazard of loose articles fly-
ing out of the aircraft and into the rotor systems.

(2) Description/Discussion

A standard wooden foot locker is mounted in the gunner's well, ~

replacing the fire-resistant troop seat normally mounted in that position

. (see figure II-3). The foot locker is secured to the cargo floor using

+ the three cargo tie down rings located along the buttock line 18.00, and
stations 181.50, 147.00 and 15).50. The standard seat rod, from the troop

. seat normally mounted in the gunner's well, is used to secure the foot

‘ locker to the cargo floor. The seat rod is inserted through the tie down

K ring located at station 131.50, through a hole drilled in the side of the

! foot locker 2.5 inches from the back, and 1/b-inch up from the bottom, and

then through the tie down ring located at station 147.00. An additional

hole in the opposite end of the foot locker allows the seat rod to exit

at the other end for attachment to the tie down ring located at station

159.50. The hinges and hasp normally installed on the foot locker are re- !

tained, with the top being used as a seat. No cost was incurred, since

© ..the foot lockers were obtained at property disposal units, and the seat
rod is standard equipment. Approximately one manhour is required to fabri-
cate and install the expedient. The expedient is applicable to the UH-1D
or H model aircraft only.

. (3) Conclusions and Recommendation
Conclusi : - ~
(a) onclusions ] )

1. The device provides’storage bing that are othervise ]
not available. .

* \n

2. Loose equipment can be secured in the bin. and the !
danger of articles flying out of the aircraft or into the rotor systems
is reduced.

3. The foot locker does not provide the fire resistant ,
qualities of the standard seat.

(b) Recammendation . '
A container type seat vith fire resistant properties de ‘
developed by the cognizant agency.

. II-3
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¢: Drain Tube for L2° and 29? Gear Boxes (UH-1)
(1) Purpose/Problens

To prevent spillage of oil frcm the h2° and 90° gear boxes
vhen draining oil during maintenance inspections. When draining oil from
the L42° and 90° gear boxes, the 0il flows dowvn the tail boom and vertical
fin, saturating the rivets. During flight the vibration causes the rivets
in this area to move about in their holes. Over a period of time, major

repair wvork on the tail boom is often necessary to correct damage.

(2) Description/Discussion

o The drain tube is mounted to the gear box by altering a
magnetic plug by removing the center plug, inserting a tube into the cen-
: ter of the megnetic plug, and flangeing the tube on the inside of the plug
. c (see figures II-4 and II-5). Aircraft mechanics are capable of fabricating
| - . the expedient using the following items: Tubing, Aluminum, 1/4-inch, Chip ‘

Detector, Magnetic, (FSN 4730-690-3926, or FSN 1615-918-1893). When pro-
perly mounted, the plug can be left in place during the flushing of the

i gear boxes, allowing the oil to drain away from the tez .1 boom with no spill-
;3 age (see figure IIrQ). Parts utilized in the fabrication of this expedient
i are obtained from salvage material, resulting in minimal cost to the govern-
! ment. One manhour is required to construct the expedient. The drain tube
v for the 42° and 90° gear boxes can be used on all helicopters requiring

! similar servicing. The possibility of injuries resulting from slipping on

‘ cpilled oil is also decreased. ,

(3) Conclusion and Recommendation

o () Conclusion

The drain tool reduces sheet metal work required to re-
place rivets on the tail toom and vertical fin, and reduces the possibil-
ity of injuries resulting from slips on spilled oil. i

(b) Recomsefidation

! 4 "7 A standard drain tube for the k2o nnd 90° gear boxes be 1
. developed. . ol :

- L . i

\
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FIGURE II-4., Drain Tube For Gear Boxes (UH-1).

FIGURE II-5. Modified

Magnetie Plug For Drain Tube.
I1-6
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FIGURE II-6. Drain Tube Installed.
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d. Crew Positions (UH-1D/H)

(1) Purpose/Problem

To improve stability of the aircraft. When the gunner and
crew chief are in their normal positions, the center of gravity varies
considerably with different types of loads. When troops are rapelling,
the expedient configuration allows the aircraft to be brought to a stable
hover while the troops descend. The method is applicable to UH~1D or H
model aircraft.

(2) Description/Discussion

A standard, one-man troop seat assembly (FSN 1680-895-9339)
has been mounted at buttock line 22.50, and stations 78.1hk and 93.15.
Standard seat attaching points are used for the rear legs of the seat (see
figure II-7). The front legs are secured with safety wire to the cargo '
tie down rings located at the buttock lines 39.50 end 43.50, and stations
76.14 and 39.15. The ammunition for the door gun is mounted in front of
the seat below the gunner's legs. By placing the two crew members for-
ward, the center of gravity remains relatively constant; thus the prester
veight of the cargo can be positioned directly under the main rotor mast.
This also improves the hovering characteristics of the UH-1 with full fuel
loads. With CG forward, the aircraft can be hovered in a nose low atti-
tude, which keeps the skids level and provides additional tail clearance.
Crew chief and door gunner have better forward visibility for aircraft
clearance and fields of fire. Using the standard seat, no cost is incurred.
A safety hezard exists because the door gun is hand~held with nothing to
limit its movement. Rounds expended by the weapons could be directed into
the airframe or rotor system. In addition, the seat is attached to the
aircreft using standard attachment mounts at only two points. The seat
may not remain in place during accidents or abrupt maneuvers.

(3) Conclusion and Recommendation

(a) Conclusion b

The expedient appears useful; however, the method of
seat installation required by the expedient endangers the door gunner and
crew chief in the event of an accident. The expcdient is also hazardous
to the aircraft because hand-held weapons do not have deflection and ele-
vation stops to prevent firing into the airframe or rotor system. Modi-
fication of the M-23 armament subsystem mount assembly would be required
to limit weapon travel.

(b) Recommendation
That the expedient be further developed by the cognizant

agency with a viev toward adejuately anchoring the seat and eliminating
the hazards of the seat not remaining in place, and the hazards of the un-

restrained hand-held weapon.
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e. Access Panel for Right lLower Door Hinge (UH-1)

-

(1) Purpose/Problem

To permit fagster and easier replacement of right lower door
hinge on Ull-1 aircraft. This expedient performs an entirely new function.
Replacement of this door hinge as prescribed by the TM 55-1520-210-20 (re-
ference I-le) necessitates removal of the chin bubble which requires 3.5
to 4 manhours.

(2) Descrintion/NDiscussion

A 3 by 3-inch square is cut in the skin one inch behind the
chin bubble and one inch below the right lower door hinge. A 3.5~ by
3.5~inch cover panel is cut from 1/8-inch sheet metal. Eight nutplstes
are installed on the aireraft to sccure the panel. Maintenance personnel
with sheet metel experience are required to fabricate the zccess nanel.
Approximately 2 manhours are required to install the access panel. This
expedient is applicable to UH-1 helicopters only. Once the expedient is
installed, the time needed to replace the door hinge is reduced to ap-
proximately 15 minutes.

(3) Conclusion and Recommendations

{2) Conclusion

This access panel greatly reduces maintenance menhours
and aircraft downtine,

(b) Recommendations

1. This access panel be installed on UH-1H aircraft
by the manufacturer.

2. The cognizant agency publish a MWO for installing
the access panel on the UH-1H helicopters in the field.

II-11
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f. T-53 Engine Special Tools (UH-1H)

(1) Purpose/Problems

To reduce the time required for T-53 engine maintenance:

(a) A tool was fabricated to remcve Allen screws located
under the rear bearing cover on the hot-end. The tool permits the use of -
a ratchet, rather than the standard Allen wrench (see figure II-§8).

(b) Another tool was fabricated to remove the Allen screws
' on the top half of the compressor housing (see figure II-9). The tool re-
duces the meintenance time required to remove the hot-end and compressor
cover by 50 percent.

(¢) Using the standard ratchet issued with the general mech-
anic's tool set, the time required to remove the hot-end is approximately 12
manhours,

(2) Description/Discussion

(a) The rear bearing cover tool is constructed by welding
8 3/16~ by 1/h-inch drive socket to a 3/16-inch Allen wrench to remove the
engine hot-end.

(b) The compressor cover removal tool is constructed from a
7/32-inch Allen wrench welded to a 3/16- by 1/U-inch drive socket, to ' 1
‘permit use of a ratchet. The tools can be used on Allen screw sizes
3/16-inch or T/32-inch.

(c) Minimal costs are incurred for the tools described above
and one manhour is required for welding.

(3) Conclusion and Recommendation

(a) Conclusion

The tools reduce the time required to remove the engine 4
hot-end and the compressor section upper cover.

(b) Kecommendation j i

A complete set of Allen wrenches, adaptable to ratchet
vrenches, be included in the aircraft mecharic's general tool set. '

‘PRECEDING PAGE BLANK
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FIGURE 1I-9. T-53 Fngine Special Tool.
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g. Pitch Change Link Preset Jig (WI-1C/H)

(1) Purprose/Problen

To preset main roter and tail rotor pitch change links prior
to installation on the aircraft. Both main rotor and tail rotor pitch
change links are set on this jig. This method is faster and more accurate
than rmeasuring with a ruler.

(2) Description/Discussion

% : The jig base is 1/k-inch flat aluminum plate. The alignment
pins are bolts with the bolt heads removed (see figure II-10). The align-
ment pins are machined to the same diameter as the pitch chanpge link rod
end bearings. The pins are installed on the base et prescribed lengths

as found in ™ 55-1520-210-20 (reference I-le) (see fipure II-11). The
pitch change links are adjusted until they fit on the proper pins to
establish the precise length prior to installation. The links zre then
installed on the aircraft and normel blade tracking procedures prescribed
in T 55-1520-210-20 are followed. This jig guarantees equal lergth of
both pitch change links. UH-1C main rotor links have & larger diameter
rod end bearing. Adapters are machined to slip over the alignment pins
and accept these links. A demonstration is necessnry before personnel

can properly use the jig. By using scrap materisl cost of fabrication is
negligible., This pitch change link Jig is applicable to the UH-1C and

the UH-1H aircraft. : F

(3) Conclusion and Recormendation ]

(a) Conclusion

_ This Jig permits fast and accurate adjustment of fitch
z change links prior to installation on the aircraft.

(b) Recommendation

This jig be developed by the cognizant. agency and issued
to units using the UK.l aircraft.

I1-15
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FIGURE JX-10. Pitch Change Link Length Jig (UH—lD, H).

FIGURE II-11. Pitch Change Link Length Jig (UH-1D, H)
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h. Pitch Change Link Length Jig (UH-1D/H)

(1) Purpose/Problem

To provide a ready reference for setting the approximate
length of pitch change links without measuring each individual link (see
figure II-12). The jig is used to determine approximate length without i
remnoving the pitch change link to measure it with a ruler, as prescribed v
in ™ 55-1520-210-20 (reference I-le). The jig allows maintenance per- ;

sonnel to adjust the UH-1D and UH-1H pitch change links to approximate

i

{ ’
length while the universal end renrains attached to the stabilizer bar :

i

mixing lever. The jig is primarily used in performing & quick change of
main rotor blades at field locations.

(2) Deseription/Discussion

The pitch change link is constructed using 1/8-inch sheet
metal cut as illustrated in figure II-13. The overall length of this tool
is 7.5 inches, with a 1/2-inch protrusion, 1/5-inch wide at the top. A
concave curve is cut, starting one inch at the top and ending 4 inches
from the bottom. The curve has a maximum depth of 3/5-inch. This ex-
pedient can be constructed from scrap sheet metal, and no cost is incurred.
Newly assigned personnel are qualified to use expedient after a short
briefing. Approximately 1.5 manhours is required to construct this jig.
The expedient is applicable to both the UH-1D and UH-1H aircraft.

(3) Conclusion end Recommendation-

(a) Conclusion
The pitch change link length jig saves time by providing
maintenance personnel with & quick reference for setting pitch change link
lengths without removing the link completely from the rotor head assembly.

(b) Recommendation

Sufficient information be disseminated to all aviation
units equipped with UH-1D and UH-1H aircraft to enable fabrication of the
itenm.

II-17
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FIGURE 1I-12. Pitch Change Link Length Jig (UH-1D, H).

FIGURE II-13. Pitch Change Link Length Jig (UH-1D, H).
11-18




i. Eynchronized Elevotor Drag Adjustment (Ull-1 and AH-1G)

(1) Purpose/FProblen

To determine, by use of solder, the size of shims regquired
to set the synchronized elevator drag on UH-1H and AH-1G aireraft., The
solder expedites determination of the correct shim size to be used for
installation on the synchronized elevator.

(2) Description/Diccussion

The procedure in TM 55-1520-210-20 (reference I-le) for in-
stallation of synchronized elevator shims (FSN 5340-067-9743) requires
the successive adjustment of the support retainer clamp to determine size
of shim needed. By placing wire solder between the support retainer clamp
and tightening until the requireu drag 1s produced, the correct size can
be determined in one operetion (see figure II-1L4)., By removing and mea-
suring the thickness of the solder, the correct size shim is determined.
The cost of the solder is negltpible. This procedure can be followed on
all UH-1 ard AH-1G aircraft.

(3) Conclusion and Recommendation

(a) Conclusion

Use of this expedient method reduces the time required
to perform a prescribed maintenance function,

(b) Recommendation

T™ 55-1520-210 be changed to prescribe the use of solder
to determine the shim size required for setting the synchronized elevator
drag on UH-) and AH-1G airecraft.
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FIGURE II-1%. Synchronized Elevator Drag Adjustment (UH-1, AH-1). *
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J. Tail Rotor Hanger Bearing Grease Packing Tool (UH-1H)

(1) Purpose/Problem

To pack grease in tail rotor hanger bearings in a quicker
and more precise manner. Packing by hand sometimes results in using too
! much grease or packing the bearing unevenly.

(2) Description/Discussion

The packing tool is machined from plastic stock. The cylinder
is formed and the plastic extension is bonded to it (see figure II-15).
After removing the hanger bearing from the aircraft grease is placed in the 1
bearing, then the tool is inserted and rotated 360 degrees to pack the
grease to the required cepth and remove any excess grease. See figure II-16
for the UH-1H hanger bearing and packing tool. To pack one bearing by hand
takes approximately 5 minutes. Using the packing tool, it takes less than
1 minute. A demonstration is necessary before personnel can properly use
the tool. No cost is incurred as the tool is fabricated from scrap mater-
ials. With different dimensions, the packing tool could be used on any
helicopter with hanger bearings. A similar tool could be developed to pack
short shafts.

(3) Conclusion and Recommendation

(a) Conclusion

This tool saves time and increases accuracy in packing
tail rotor henger bearings.

(b) Recommendation

Sufficient information be disseminated to aviation units
to enable fabrication of the expedient.

II1-21
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FIGURE II-15. Tail Rotor Hangar Bearing Packing Tool (UH-1K).
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FIGURE 1I-16. Tail Rotor Hanger Rearing Packing Tool (UH-1H).
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k. Tail Rotor Quill and Rod Assembly Tool (UH-1, AH-1G) t

E ' (1) Purpose/Problem

To hold the tail rotor pitch change quill (FSN 1615-62u4-6956)
wvhile tightening the quill retaining nut (FSN 1615-674-L233). In the peast,
the assembly had to be removed from the aircraft. With this expedient the
% . procedure can be accomplished with the assembly mounted on the aircraft.

oottt n

RS

(2) Description/Discussion

A {ai) rotor pitch change chain (FSN 1615-62L-6963) is cut
to a four-inch length. Tubular handles are attached to both ends by the
use of rivets (see figure II-17). The chain is mounted on the quill
sprocket and the handles are then moved together to restrict the rotation
of the quill, Torque can then be applied without removal and replacement
of the assembly. The tool is constructed from a scrap pitch change chain,

so no cost is incurred. Approximately one manhour is required to assemble
the tool. The tool can be used on all UH-1 and AH-1G aircraft.

Py

(3) Conclusion and Recommendation

(a) Conclusion : i

. The tool provides a means to restrict movement of the !
tail rotor pitch quill when tightening the quill retaining nut, without

the necessity of removing and replacing the assembly, thus reducing main-
tenance time.

(b) Recommendation . . i

Sufficient information be disseminated to all aviation
units to enable fabrication of the expedient.
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FIGURE II-17. Tail Rotor Quill and Rod Assembly Tool (Um-1, AH-1).
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1. %ransmission Hoist (UIl-1H)

(1) Purpose/Problem

To provide a capability to rerove major aircraft comronents
such as thke main rotor head and the transmiscion from UH-1 aireraft. The
expedient was designed due to the shortage of a wrecker to remove major
aircraft components.

(2) Description/Discussion

A h-inch cast iron pipe with attachments for lifting air-
components was formed and attached to the lift forks of a 6000-pound
fork lift (see fipure II-18)., The device con be attached to a variety of
fork lifts (see figures IT-19, II-20 and II-21). Cost includes cast iron
pipe and approximately 6 Manhours to construct. The hoist can be adapted
to ~ny type fork 1ift, but is restricted in movement since the fork lift
must be repositioned when lateral movement is desired.

(3) Conclusion and Recommendation

(a) Conclusion

The hoist is not a suitable or safe replacement for the
wrecker, since lateral movement is restricted.

(b) Recommendation

The use of the expedient be discontinued or be further
developed to ensure safety and versatility.
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FIGURE II-18. Transnmission Foist.

FIGURE II-10, Transmission Foist (inm-1m),
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FIGURT II-20. ‘Prensmission Hoist (UH-1H).
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PIGURE II-21. Traonsmission Hoist (UH-1H).
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m. Window Lock (UH-1)

(1) Purpose/Problem

To provide a locking device for the pilot and copilot door
windows. The standard screv lock does not provide sufficient friction to

insure physical security of the helicopter or its contents when parked
unattended.

(2) Description/Discussion

A bolt one inch in length is inserted into a 1/L-inch hole
drilled in the bottom of the plexiglass window while the window is in the
up position (figures II-22 and II-23). A standard cargo door safety pin
is installed in the end of the bolt to prevent extraction. Cost includes
the bolt, one safety pin and approximately 1/2-manhour to install the

vindow lock. The device can be used on any aircraft equipvped with a slide-
type window.

(3) Conclusion and Recommendation

(a) Conclusion

The expedient provides a means of locking the cockpit
glide windows.

(b) Recommendation

Sufficient information be disseminated to all aviation
units to enable fabrication of the expedient.

PRECEDING PAGE BLANK
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FIGURE I1-22, Window Lock (UH-1).

FIGURE I1-23, Window Lock (UH<1).
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n. Main Rotor Riade Retzining Pin Alisning and FExtracting Tool (UH-1, |
MH-1 and OE-58) . *

(1) Purpose/Problem

To extract the mein rotor blade pins and to align the holes
in which the retaining pin is inserted. 1In the past, without the use of :
the tool, mechanics have demaged many pins, blades and hubs when attempt-
ing to drive the retaining pin into place {see figure II-24),

(2) Description/Discussion

Total length of this expedient is 4 1/2 inches. Its maximum
diameter is 2 1/2 inches tapering in a cone shape to a minimum diameter of 3
1/2 inch. This expedient is applicable to all UH-1 and AH-1G aircraft. }
When extracting the retaining pin, the tool is placed on the threaded end

of the pin and by lightly striking the narrow, blunt emd of the tool, the
pin is removed without damaging the threads on the pin. When inserting
the retaining pin, the alignment is autometically completed as the taper
of the tool pulls the holes into place. A similar tool can also be used
on the OH-58 airecraft but the maximum diameter should be 1 1/2 inches and
tapering to a minimum diameter ot 1/k inch. The base of the tool is
drilled until the base of the cone seats on the shank of the pin. One
manhour is required to machine the tool. Cost is minimal.

(3) Conclusion and Recommendation

(a) Conclusion

The tool allows fast, efficient installation &nd removal
of the main rotor blade retaining pins and reduces possibility of damage
to pins, blades and hubs.

(b) Recommendation

.. Such a tool be developed and included in the aircraft ;
mechanic's general tool set.

II-31
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FIGURE II-2k. Main Rotor Blade Retaining Pin Aligning and Extractinrg :
Tool (UH-1, AH-1, OH-58). »
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o. Spline Holding Fixture (UH-1, AH-1G)

(1) Purpose/Problem

. To hold the short shaft in place on the work bench during
disassembly (see figure II-25). During the disassembly of the short
shaft for repacking greese, the splined ends sometimes becomes damaged
and the entire short shaft must be revlaced.

{(2) Deserintion/Discussion

The base is 1/k-inch flat steel 11 inches long, 2 inches
wide and welded to a scrap section of a short shaft. After assembly the
holding fixture is placed into a bench vise for use. With the use of
the expedient, the splined end not being worked-on is rrotected and at
the same time, the end being worked-on can have the proper torque ap-
plied before starting on the end heing protected. Cost includes the flat
steel and approximately one manhour to assemble the expedient by welding.
This expedient is applicable to all UH=1 and AW-1G aircraft.

(3) Conclusion and Recommendation

(a) Conclusion

The expedient prevents the possibility of damaging the
splined ends of the short shaft during assembly or disassembly.

(b) Recommendation

Sufficient information be disserinated to aviation units
to enadble assemdbly of the expedient.
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PIGURE II-25, Splinc Holding Fixture (UH-1).
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p. Input Quill Installation Tool (UH-1, AH-1G)

(1) Purpose/Problem

To force-fit the input quill into the transmission without
having to "desp freeze" the input quill or heat the transmission (see
figure 11-25). The "deep freeze" process involves approximately 12 hours
of cooling the input quill before installation. This process has a ten-
dency to make the seals very brittle and after installation the input
quill leaks and rust be removed.

(2) Descrivntion/Discussion

Two end plates from the engine output shaft are welded to an
automotive jack turn-screw. Fully extended it is 1% 3/k inches long, con-
tracted 9 1/2 inches (see figure II-27). To use this expedient the input
quill is first inserted into the transmission, next the installation tool
(modified jack turn-screw) is placed between the aircraft engine and in-
put quill, then by turning the turn-screw slowly clockwise the quill is
forced into its proper place.

(3) Conclusions and Recommendation

(a) Conclusions

1. The tool expedites the installation of the input
quill without damaging the input quill seal.

2. Reduces manhours from the normal 12 hours to 2 hours
for changing an input quill.

(b) Recommendation

Sufficient information be disseminated to all aviation
units to enable fadbrication of the expedient.
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FIGURE II-2T7. Input Quill Installation Tool {UH-1)
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i a. Void Hemmer (WM-1, AH-1G, OH-58)

(1) Purpose/Prchiem

To locate a weak spot or a void in honeycomb areas located
in the main rotcer, tail rotor, or a wesk spot in the engine deck panel
and transmission wall penels., Before the expedient was designed the voids
were located ny the use of a wrench, a cigarctte lighter or a ball peen
hammer which in some ceses resulted in breaking the skin over the honey-
comb area.

é (2) Description/Discussion

‘ The total length of the tool is 8 1/2 inches. The handle ]
is b 1/2 inches long, hammer head is 1 3/b inches long and 1/2-inch in
diameter. A 1/L-inch stainless welding rod 3 5/8 inches long ccnnects
the hammer head to the handle (see Tigure II-28). As the hammer strikes
the vanels with no voids the response will be a solid sound but when
striking a void the hammer produces & vibrational sound. Due to the
light weight of the void hamrer the possibility of breaking the skin is
decreased. Cost is minimal as the material used is scrap stock and reg-
uires 1 1/2 manhours to construct. This expedient can be used on any
aircraft equipned with honeycomb panels.

(3) Conclusion and Recormendation

(a) Conclusion

The expedient is a quick, relisble means of locating
a void in a honeycomb area.

! : (b) Recommendation

Sufficient information be disserminated to all aviation
units to enable assembly of the tool,
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FIGURE 11-28,

Void Hammer (UH-1).

I1-38

B




r. Torque Mcter Test Set (UH-1, AH-1G)

(1) Purnose/Problem

To verify the accuracy of the torque meter located on the
aircraft instrument panel. This indicator is connected to a transmitter
vhich is part of the engine 0il system. The turque meter indicates toraque
pressure ir pounds persquare inch (psi) of torque imposed upon the engine
output shaft. The torque meter test set is connected directly to the
engine oil system; thus the torque meter set receives the psi resding
simultaneously with the torque meter in the aircraft. The calibration
on the torque meter test set should verify the reading of the torque
meter installed in the aireraft.

(2) Description/Discussion

The torque meter test ste consists of a standard pressure
line, 1/b-inch, stock number 20L-060-579-1, one "T" fitting, and one
torque meter FSH 6620-179-1886, (see fipure II-29).. Cost is minimal.
Approximately 1/2 manhour is required to assemble the test set. The test
cable can be used on all aircraft equipped with the turbine engine if the
torque meter on the test cable is the same as that of the aircraft being
checked.

(3) Conclusion and Recommendation

(a) Conclusion

The expedient serves to verify calibration of the in-
stalled torque meter.

(b) Recommendation

Sufficient information be disseminated to all aviation
units to enable assembly of the test set.
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3. Modified Mini-Gun System (Nighthawk}(UH-1H)

(1) Purpoce/Problem

To increase the ammunition capacity of the Nighthauw. system
aboard the UH-1H. The ctandard NHighthawk has a capacity of 1500 rounds.

(2) Description/Discussion

The Nighthawk system consists of a starlight scope for target
acquisition, a searchlight for target illumination, ani & mini-gun for
target engajement. The modified mini-pin cystem has an 6000 round capa-
city compared to the original 1500 rouna capaecity. Two modifications were
performed to improve mini-gun cepccity: The ammunition box and drur
vere adapted from the X428 weapon system (see figure 1I-30). This pro-
vides two separate smmunition receptacles which are not irterconnected.

The weapon is fed through two ammo feed chutes. The amro feed chutes vere
lengthened in order to reach the mini-gun (cee figure 1I-31). The fol-
lowing component part information is provided: box assembly, ammo, 7.62mm
(FSH 10900772103; cost-$560), hox assembly 1id (FSN 1093285348; cost-$266),
box assembly crassover feed (FSN 10908265439; cost-$1672), 7.62 ammo drum
FSH 10050474515 cost-34557), amic feed chute (cost-approximately $200).
Total cost is approximagely $7655.00. The mini-gun fires the ammunition
from either the box or the drum, using the modified feed chute. When the
ammunition is expended, the chute is disconnccted from the gun, the other
chute is connected., The time to change chutes is minimal. The performance
of the modified system has been proven on actual Nighthawk missions to be
comparable to the standard system.

(3) Conclusion and Recormendation

(a) Conclusion

This modified mini-gun system does effectively increase
the ammunition capacity of the Nighthawk system.

(b) Recommendation

A determination be made to verify whether the Nighthawk
system does require a greater ammunition capacity. If so, recommend this
modified system be considered as a candidate during testing.
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FIGURE 1I1-30. Modified Minfigun System (NIGHTHAWK) (UH-1).

FIGURE II-31. Modified Minigun System (NIGHTHAWK) (UH-1).
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t. Flare Container (Uil-1)

{1) Purnose/Problen

To provide a container for flares used during nisht missions
and to facilitate dispensing of these flares by an individual seated at
station 117.0.

(?2) Descrirtion/Discusston

The container is constructed from .030" sheet metal, and
nounted on the front aft and rear front huardpoints (sce figures II-32 and
11-33). The contairer is Li. 5 inches in length, 25 inches wide at the
top, tarered to 15.5 inches at the bottom. A standard seat belt is at-
tached to the rear of the container and anchored to 2 cargo tie down ring
to secure it in the up position. The seat belt quick release enables the
flares to be dumped overboard in case of fire or other emerrsencies. The
container has & capacity of thirteen flares, and allows orderly storage.
The cost includes two sheets of .030" sheet metal and 12 manhours for
fabrication. This container can be installed on any helicopter assigned

flare missions.

(3) Conclusion and Recormendation

(a) Conclusion
The container improves safety by enabling flares to be
Jettisoned from the cargo compartment, and provides an orderly manner in
vhich to store them in flight.

{o) Recormmendation

Sufficient information be disseminated to all aviation
units performing flare missions to enable fabricution of the expedient.
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ua. Pitch Change Link Lencth Jir (AN<16G)

(1) Purpose/Troblem

To provide a ready reference for ‘setting arproximate length
of pitch chunge links while the rod end remains attached to the blade
grip (figure 1T-3h),

(2) Description/Discussion

The tool is constructed using 1/8-inch metal. The lensth is
6 3/k inches, width is 3/4-inch and the jig is curved in order to clear the
adjustment bolts on the pitch change link. The tool is primerily used in
performing & quick change of main rotor blades at field locations. Approx-
imately 1 manhour is required to construct the piteh change link jig. This
tool can only be used on the AH-1G aircraft.

(3) Conclusion and Recormrmendation
9

(a) Conclusion

The pitch change link jig saves time by providing main-
tenance personnel with a quick reference for setting pitch change link
lengths without removing the link from the head assembly.

(b) Recommendation

Sufficient information be disseminated to all aviation
units equipped with AH-1G aircraft to enable fabrication of the tool.
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FIGURE II-3L. Pitch Change Link Length Jig (AH=1G).
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HELICOPTER, CRSERVATIONM

a. Tail Rotcr Drive Shait Rearin: (Cii-58A)

(1) Purrose/Proble-

To change the direction in which the tzil rotor drive shaft
bearing torque adjustment bolt faces. 'The mainterance proceiures in T
55-1520-228-35 (pp. 7-18, reference I-1¢), require that the tail rotor
drive shaft hanger bearins be torqued while the aircraft is runnine ve-
quiring maintenance personnel to torque the number 5 hanger beari: thin
5 inches of the turning tail rotor thus creating a safety hazard.

(2) Descrivtion/Discussion

Number S tail rotor drive shaft bearinss have been rotated
180° to place the torque bolt on the opposite side of the tail boom from
the tail rotor (see figure IT-35). The bearings can be changel by the crew
chief in 2 manhours. The additional spacing between tail rotor and torque
bolts has greatly reduced the hazard of personnel injuries. This procedure
is applicable to the OH-58A helicopter conly.

(3) Conclusion and Recommendations

(a) Conclusion
The additional clearance provided by rotating the
bearings 180° avoids the danger of injury to personnel with no decrease
in performance or bearing life.

(b) Recommendations

1, The procedure in TM 55-1520-228-35, for torquing the
hanger bearing, be changeu as described abhove,

2. The cognizant agency publish a MWO requiring units
to reposition the tail rotor drive bearing as described above, and the bolts
on new OH-58As be rerositicned by the rmarufacturer.
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FIGURE II-35.

Tajl Rotor Drive Shaft Beering (OH-58A).
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3. HELICOPTER TRANSPORT (CARGO) .

a. Chip Detector Plug Tool {CH-LT)

(1) Purpose/Problem

To allow removal of the engine chip detector plug and engine
oil drain plug while the engine is still installed (see figure II-36).
¥ith the engine installed, only limited work space to operate tools is
available due to the close proximity of engine mounts and ercessories
(see figure II-37). A standard length tool cannot be positioned to remove
the two plugs.

(2) Description/Discussion

A starndard 13/16-inch box-end wrench was cut off to a length
of 4 inches. Resources required are the standard 13/16-inch, box-end
c wrench and minimal manhours required to cut it to 4 inches in length.

(3) Conclusion and Recommendation

(a) Conclusion

The design of the wrench permits removal of the plugs
wvithout removing any of the engine accessories.

i , . (b) Recommendation

A chip detector plug tool be developed and included in
the aircraft mechanic's tool set. .

T
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FIGURE II-36. Chip Detcctor Plug (CH-4T).
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FIGURE II-37. Chip Detector Plug Tool (CE-LT).
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b. Drive Shaft Bolt Torque' Tool {CH-LT)

(1) Purvose/Problem

To facilitate torquing of the engine combination gear .ox
drive shaft bolts (FSN 5310-106-0075 and FSN 5306-863-1120) in ar' - where

space is not available to apply a torque wrench directly to the boits (see
figure I1I-38). .

(2) Description/Discussion * )

A standard 9/16-inch, box-end wrench wes cut off to an over-
all length of four inches. A 3/8-inch socket adapter was welded to the
cut end to permit.attachment to the torque wrench (see figure II-3¢). Cost
includes the value of one 9/16-inch, box-end wrench, one 3/8-inch adapter,
and approximately one manhour for construction. The drive shaft bolt
wrench can be used on all models of the CH-U7 aircraft.

(3) Conclusion and Recormendations

(a) Conclusion

The tool allows torquing of the drive shaft bolts with
drive shaft installed.

(b) Reccmmendations

1. Such a tool be developed and be included in the air-
craft mechanic's general tool set.

2. The value of the torque to be applied with the

torque wrench extension be computed by the cognizant agency and provided
to the field.
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FIGURE

FIGURE II-20. Drive Shaft Bolt Torque Tool (cL-47).
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_c. Engine Mount Tébis (CH-hT)‘

(1) Purpose/Problem

To remove the engine mount bolt which' secures the T-55 engine
to the CH-47 aircraft, Within the limited space provided by engine mount
éasign it i1s difficult to remove the engine mount bolt, °

-(2) bescription/Digpussion

A 1/k-inch adapter socket was welded to the 3/8-inch end of
afi 5/16 x 3/8-inch box-end wrench. By using the wrench with the adapter
velded in place, maintenance personnel can attach a torque wrench and

~ loosen/tighten e:gzine mount bolts to the proper torque (see figure II-40).

Also the 5/16 x /& -inch box-end wrench was bent 30° in the center of the
shank to displace the unured end of the wrench away from the engine mount.
With the shank t.:nt, the remcval or installation of the engine mount is
facilitated, sin~e the unused end of the wrench is away from the engine,
allowing more gpuce to operate {sne figure II-41), The wrench reduces the

.time required for removal and instillation of engine mount bolts by ap-

proximately 50 percent. No cost is incurred, since the wrench can still
perform the function for which i¢ was originally designed. The two wren-
ches can be used on all mode.s of the T-55 engine installed in the CH-L7A,
B and C aircraft.
(3) Conclusion and Recommendations
(a) Conclusion

The tool allows torquing of the engine mount bolts in
the limited space available.

(b) Recommendations

1. The torque wrench extension computation necessitated

by the additional iingth be made by the cognizant agency and provided to
the field. .

2. Sufficient information be disseminated to all avia-
tion units equipped with CH-4T aircraft, to ensble fabrication.
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FIGURE II-Lo.

FIGURE II-L1.

Engine Mount Tool (CH-47).

Enrine Mount Tool (CH-LT).
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d. Generatcr Removal Tool (CH-LT)

(1) Purpose/Problem

To facilitate removal of generator bolts and installation of
CH-UT electrical generators. Available space is insufficient for the use
of a rachet, so the bolts have to be removed with an open end wrench. Con-
struction of the generator is such that the attaching bolts cannot be in-
stalled or removed with any standard size socket wrench (see figure II-L2),

(2) Description/Discussion

A standard socket is tapered to 1/2-inch diameter on the drive

. end to allow for clearance on the generator housing (see figure II-h3).
' The tapered socket allows the use of a rachet when installing or removing

the generator. Using the expedient and a rachet, the time required for
g generator installation and removal is reduced by 50 percent. This expedient
! can be used on all models of the CH-LT aircreft. Cost is minimal, and in-
cludes one 5/8-inch, shallow-wel® socket, use of a grind stone, and ap-
proximately one manhour to reduce the diameter from 3/i-inch to 1/2-inch.

(3) Conclusion end Recommendation

; (a) Conclusion

The tool reduces the time required for installation and 1
removal of the generator by 50 percent.

(b) Recommendatjion

Such a tool be included in the aircraft mechanic's
general tool set.
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- FIGURE II-42, Generator on CH-UT. 0’040

FIGURE II-43. Generator Removal Tool.
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e.- Ignitor Plug Vrench (CI-h7)

(1) Purpose/Problem

To allow removal of the ignitor plug from all models of the
CH-UT helicopter engine while the engine remains installed in the airframe
(see figure TI-LL), With the engine installed, fuel and electrical lines
restrict access to the ignitor plugs.

(2) Description/Discussion

The Jaws of a standard 15/16 x T/8-inch, open-end wrench were
filed down to reduce the thickness from 5/16-inch to 1/8-inch. This allows
the wrench to be inserted between the diffuser section of the engine and
the engine herness., The thinner wrench allows installation anrd removal
of the ignitor plug without removing the fuel and electrical harness which
is mounted in close proximity to the ignitor plug receptical (see figure
II-45). The tool decreases aircraft down time by allowing the crew to
change ignitor plugs at a field location without dismantling the engine
harness. Cost includes one opeu-end 15/16 x 7/8-inch wrench, and one man-
hour to redvce the jew t'ickness from 5/16 to 1/8 inch. The wrench can
be used on all models of the T-55 engine used on CH-UT aircraft.

(3) Conclusion and Recommendation

(a) Conclusion
The ignitor plug wrench permits the removal and install-
ation of ignition plugs from CH-LT exgines while the engines remain in-
stalled in the airframe.

(v) Recommendation

Such a tool bhe included in the aircraft mechanic's gen-
eral tool set. : : -




FIGURE IT-Lh. Ignitor Plug (CH-L7). €
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FIGURE I1-L5. Ignitor Plug Wrench (CH-LT).
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f. Jig for Transmission Key (CH-LT)

(1) Purpose/Problem

To maintain the transmission key in stable position for pre-
cision drilling (see figurc I1-46). The transmission key (often refered to
as the "bathtub key'") FSN 5315-089-3000, does not have a hole in it when
procured. .

(2) Description/Discussion

The Jig is made of 2-inch round brass stock. The total length
is 2 1/2 inches. The top is machined to fit a bathtub key flush with the
surface of the jig. Two 1/8-inch, standard thread Allen head screws, in-
serted into the clamp, secure the key for drilling (see figure II-h7).

Cost ingurred includes the brass stock and approximately 3 manhours to
febricate the jig. This expedient applies only to the CH-L7 aircraft.

(3) Conclusions and Recommendation

(a) Conclusions

1. The Jig reduces the possibility of drilling the hole
off center .

2. By using the jig, units do not have to use the trial
and error method of drilling.

(b) Recommendation

Tha cognizant agency develop such & jig and issue to all
aviation units having CH-UT aircraft.

II-59

™



"~

Jig For Transmission Key (CE-uT).
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FIGURE I1I-U7. Jig For Transmiscion Key (CH-UT).
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L. ATRPLANE, ORSERVATION

a. Aircraft Exhaust Sealant (0-1G)

(1) Purpose/Problem

To incresse sealing efficiency of exhaust pipe retaining
clamps (PSN 5340-047-2415), and prevent exhaust gases from leaking at the
couplings and entering the cockpit. . 1

(2) Description/Discussion

Aluninum foil has been wrapped underneath exhaust clemps to
seal the connection and increase the efficiency of the clamp (see figure
II1-48). Due to heating and cooling of the exhaust system, the retazining

. clamp of the 0=1G becomes distorted; by applying aluminum foil, a
positive seal is provided. Technical manuals require exhaust systems be s
completely sealed to prevent the possibility of carbon monoxide fumes :
entering the cockpit, but clamps, reinstalled at completion of periodic
equipment inspection, have resulted in exhaust leskage. Utilizirg alu-
minum foil as a seal, clamps have been reinstelled numerous times with no
leakage. Aluminum foil can be procured locslly at the self-service sup-
ply center. Aluminum foil could be used on all reciprocating engines
having exhaust systems with similar clamps.

(3) Conclusion ard Recormendations

~ (a) Conclusion ' !

Aluminum foil increases the sealing capability of the
exhaust clamps, and prevents a potential safety hazard.

(b) Recommendations

1. The exhaust clamps be redesigned to seal the ex-
E_ haust system effectively.

2. Information be disseminated to using units concern-
ing the expedient use of aluminum foil in this application.

PRECEDING PAGE BLANK
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FIGURE II-48. Aircraft Exhaust Scalant (0-16).
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b. Cockpit Storage Containérs (0-1G)

. e r—

(1) Purpbse/?roblem

To provide accessible storage for smoke grenades and other
equipment in the 0-1G aircraft, thus removing the hazard of loose srticles
in the cockpit.

(2) Description/Discussion

(a) The container for smoke grenades is eleven inches in
length, three inches in width, and six inches in height. A piano hinge
is mounted at the froat and rear top, with a fastener to secure the top
(see figure II-L9).

(b) A fuel sample bottle container was mounted to the cock-
pit door between the standard map case and the smoke grenade container.
The total length is approximately 6 inches and is secured to the door by
a screv. The container for the bottle is approximately 2 1/2 inches in
width &ad 3 inches in depth. Other items (e.g. pitol cover) may be stored
in th; container when the fuel sample bottle is not required (see figure
I1-50).

| (¢) A pencil container was mounted on the cockpit wall for-
| : wvard of the cabin door. The container enables storage of three pencils.

| Slots are large enough to accomodate the large type "grease" pencil (see

! figure II-51).

! {d) The containers decrease the hazards created by loose
articles in the cockpit which could lodge in the controls or distract the
pilot. The containers can also be used for map storage, aircraft logs,

or as & lunch box on extended flights. Construction and maintenance cost

is minimal because scrap sheet metal is used in fabrication. The 2xpedients
can be constructed and attached to aircraft by the crew chief in approxi-
mately 3 manhours. The expedients are applicadble primarily to the 0-1G
aircraft.

" (3) Conclusion and Recommendation 1
ta) Conclusion

The storage containers contribute 4o safety as well as
convenience. J

{b) Recommendation

Sufficient information be disseminated to all aviation
units equipped with 0-1 aircraft for fabrication.
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FIGURE II-49. Smoke Grenade Container (0-16).

FIGURE II-50. Fuel Sample Bottle Container (0-1G).
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FIGURE II-51. Pencil Container (0-1G).
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c. XM-T6 Trigrer Safety Pin (0-1G)

(1) Pﬁrpose/Problem

To prevent Lhe firing switch of the XM-T6 weapons system from
being depressed accidentally. Positioning of the firing t1 - ;er is non-
standard between the different types of aircraft, e.g., the 0-1G armament
firing switch is in the same location as the radio transmitter switch on
the UH-1. Consequently the possibility of unintentional firing is in-
creased for dual-rated aviators.

(2) Description/Discussion

The device is constructed of a cotter pin with a small chain
attached and secured to the control stick. A 1/8-inch hole is drilled in
the trigger to allow installation of the safety pin (see figure II-52).
The safety pin prevents pilots from accidentally depressing the firing
trigger and unitentionally firing ordnance. The safety must be removed
before the system can be fired, even though all other switches are in
the armed position. Cost includes one cotter pin with approximately three
inches of chain to secure the pin to the control stick, and approximately
one manhour to install the expedient. Maintenance cost consists of re-
placing the cotter pin approximately every 100 hours.

(3) Conclusions and Recommendation

(a) Conclusions

1. The trigger safety pin prevents the pilot from
pressing the trigger to the firing position.

2. The safety pin can be installed in any aircraft
with similar switches.

(b) The safety pin be adopted as a standard item.

PRECEDING PAGE BLANK
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FIGURE II-52. XM-T6 Trigger Safety Pin (0-1G).
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d. Main Air Intake Filter Coveir (0-1G)

(1) Purpose/Problen

To protect the air inlet filter from dirt, dust and debris
during periods when the aircraft is parked, especially during the dry sca-
son. Aircraft not equipped with the dust cover must have the filter re-

moved, cleaned, and reinstalled prior to each flight when operating in
a dusty environment.

(2) Description/Discussion

Sheet metal is cut to a size of T 11/16..inches by 8 1/16-
inches to form the' cover. A strip cf sheet metal T inches long and 1/2-
inch in width is shaped for a handle (see figure II-53). Two rivets are
required for mounting the handle to the cover, The cover must be removed
prior to flight, If left in place, the =ngine does not receive maximun
air to the carburetor, and engine temperature will rise above allowable
limits. The filter cleaning process requires a minimum of fifteen min-
utes. ‘Jtilizing the cover, the cleaning requirement is reduced to one
time per:day, wvhich can be accomplished during the normal daily inspection
of the amircraft. Cost incurred includes the sheet metal and approximately
one manhour to construct the expedient. The current design of the exped-
ient will fit ell 0-1 type aircraft. A streamer, approximately two feet
in length, should be attached on the external side of the cover to insure
removal prior to flight. '

(3) Conclusion and Recormendation

(a) Conclusion
The main air intake filter cover, placed in position
each time the aircraft is shut down, effectively blocks the intake thus
preventing dust and debris frc1 entering the filter compartment.

(b) Recommendation

‘ Sufficient information be disseminated to all aviation
units equipped with 0-1G to enable fabrication o the expedient.
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FIGURE II.53, Main Air Intake Filter Cover (0-1G).




e. Identification of Rocket Arm Circuit Breaker (0-1G)

(1) Purpose/Problem

To enable positive identification of the circuit breaker for
the rocket arming system. It is necessary to disarm the aircraft rocket
arming system at certain times for safety purposes. This expedient dis-
tinguishes the correct circuit breaker from others adjacent to it, without
requiring the pilot to divert his attention from other duties in the cock-
pit to look at it.

(2) Description/Discussion

The rocket arm circuit breaker has been isolated from the other
circuit breakers by wrapping the protruding end of the breaker with sircraft
safety vire and attaching a grenade ring to the wire (see figure II-5L).
Safety hazards connected with diversion of the pilot's attention while dis-
arming the XM76 weapons system have been reduced by positively identifying
the circuit breaker. The crew chief can attach the expedient in approxi-
mately 10 minutes. Aircraft safety wire is readily available, and the pull
ring is scrap material. The expedient could be used on any aircraft with
similar type circuit breakers.

(3) Conclusions and Recommendation

(a) Conclusions
‘l. Installation of this expedient has facilitated dis-
arming of the XMT6 wveapons system by allowing easier identification of
rocket arm cirquit breaker.

2. Periodic checks by the crew chief are necessary to
determine that wire and pull ring are intact.

(b) Recormendation

The field expedient be adopted as a standard item.
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FIGURE II-5k. Rocket Arm Circuit Breaker (0-1G).
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5. AIRPLANE, UPILITY (U-1A)

a. Rear Vindow Wind Deflector (U-1A)

(1) Purpose/Problem

To decrease the amount of air entering the cabin of the air-
craft during flight when the window is removed, and to prevent dust and
dirt particles from blowing through the cabin and cockpit area.

(2) Description/Discussion

A piece of sheet metal i5 inches long and 3 inches wide is
sttached forward of the window on the aft cargo dcor by T rivets. The
sheet metal is bent at a 30° angle away from the outside of the door (fig-
ures II-55, II-56). Censtruction can be accorplished at unit level. After
initial installation only & visual inspection during the daily aircraft
inspection is necessary. After installation, this expedient does not
hinder suppressive fire by the crew chief during low-level operatiomns.

Cost irncurred includes the sheet metal and epproximately 2 manhours te
fabricate a2nd install. The air deflector car be installed to deflect air
flow from openings on all types of aircraft.

(3) Conclusion and Recommendation

(a) Conclusion

The air deflector is effective in diverting air flow
avay from openings in U-1A aircraft cabins.

(v) Recommendation .

Sufficient informetion be disseminated ‘to all aviation
units to enable fabrication of the expedient.
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FIGURE II-55. Rear Window Wind Deflector (U-14).

Renr Windew Wind Defloctor (u1-21)
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b. Presh Air Vent (U-1A)

(1) Purpose/Problem

The fresh air deflector provides fresh air in the cockpit
during ground operations when no standard air vent system is included on
the aireraft.

(2) Description/Discussion

The air deflector is constructed of sheet metal and mounted
on the pilot and copilot cockpit doors and provides a fresh air flow
vhich can be repulated by the pilot or copilot (see figures II-S7 Z
and 11-58). The tropical climate of RVN made this item particularﬁy de-
sirable. Cost incurred includes the sheet metal and approximately 2
manhours to fabricate and install on the aircraft. The air deflector
could be adopted for use on other aircraft not having an adequate fresh
air venting system.

(3) Conclusion and Recormendation

(a) Conclusion

The fresh air deflector provides fresh air in the U-1A
cockpit when no standard air vent system wes included on the aircraft.

(b) Recommendation

: Sufficient information be disseminated to all aviation |
units to enable fabrication of the expedient.

o —

II-17

e T A S A TS SRR




FIGURE II-5T.

FIGURE 1I-58.

Fresh Air Vent (FExterior View) (U-1A).

Fresh Air Vent (Interior View) (iI-1A).
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6. SPECIAL PURPOSE FQUIPMENT

a. Flight Line Intervalcometer Test Set

(1) Purpose/Problem

The set performs the function of the intervalometer tester
PT-1118, alloving checkout and test of the installed intervalometer unit
0:3-1115 end interconnecting AH-1G aireraft wiring. The PT-1118 is large
ard bulky and not easily used on the flight line (see figure II-59).

(2) Deseription/Discussion

The test set is packaged in a small plastic box with approx-
imate dimensions of 1 1/W" x 1 1/4" x 6", as shown in figure I.-60. The
external cormector sllows the test set to be connected to provide a ter-
minal for the intervalcometer sequencer and interconnecting aireraft
wiring. The electrical cable between aircraft and rocket pod is discon-
nected and the test set is connected to the aircraft cable (see figure
II-61). "The rocket firing circuits ace enerpized, and the firing sequence
selected on the control parel in the aircraft is displayed on the miniature
light bulbs of the test set. Power to fire the rockets is measured on the
wattmeter of the test set. All pover required by the test set is provided
by the aircraft. The following components are used for construction:

1 ea. SCR 2N1596 CE; U4 ea. dicde JAN IN483B Ratheon Co, FSN 5961.-802-0734;
19 ea. lamp, FSKN 6240-155-7836; 19 ea. diode IN3LA; 1 ea, meter 0-200MA;

1 ea. plug w/wire leads, FSN 1055-400-2k73; 1 ea. capacitor .luf 200V D.C.;
1 ea. 3K ohm resistor; 2 ea. 10K ohm resistor; 1 ea. 10K ohm variable re-
sistor adjusted for full scale deflection of meter at 28V D.C. Sce figure
II-61a for a schematic diagram of the circuit.

(3) Conclusions and Recommendation

(a) Conclusions

'1, The test set expedites checkout of the intervalometer
and interconnecting aircraft cabling, utilizing aircraft electrical power.

2. The test set can be used on all armed aircraft equip-
ped with the intervalometer unit 05-1115 and the standard rocket pod con-
nector.

(b) Recommendation

Further development of this field expedient be conducted
by the cognizant agency with a view toward eventual issue as a standard
item.
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FIGURE I1T7-59. Intervalometer Tester PT-1118,

FIGURE I1-0. Flirht Tine Tntervelometer Teat Ret,
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FIGURE II-61. Flight Line Intervalometer Test Set.
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b.. Eleetric Wrench : N

(1) Purpose/Problem

To remove and replace aircraft inspection ponels during in-
spection and maintenance more rapidly than is possible using standard
general mechanic's tools.

(2) Description/Discussion

A standard smmunition boost motor for the XM& armament sys-
tem is used as the drive motor. A grip is constructed of fiberglass (see
figure II-62). A function switch is located at the base of the grip to
control direction of drive. The wrench is equipped with thirty-five fect

of electrical cord with a standard cannon plug on the end (see figure IT-63).

The plug is connected to the test equipment receptacle in the nose of the
AH-1G for power. The wrench is attached directly to the aircraft battery
vhen used on aircraft other than the AH-1G. The wrench has a 1/k-inch
adapter installed on the drive shaft to allow use with all sockets in the
general mechanic's tool set., Cost would include the drive motor, case,
and thirty-five et of electrical cabling. Approximately 4 manhours are
required to construct the electric wrench.

(3) Conclusions und Recommendation

(a) Conclusions

1. The electric wrench has reduced the time required
to remove and replece aircraft inspection panels.

2. The wrench can be used for any other light duty
purpose, provided a 2li-volt power supply is available.

(b) Recommendation

Further development of the field expedient be conducted

by the cognizant agency vith a viev toward eventual issus as a standard
iten.
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FIGURE II-62.

FIGURE II-63. Cannon Plug For Electrical Wrench.

Electric Wrench.
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c. Modification to Sweeney .Engine Stand (T-53)

(1) Purpose/Problem

To provide a rough terrain capabilily for the existing Sweeney
stand. The Sweeney adapter, FSN L320-084-3305, and trailer assembly, FSN
4920-897-5623, are not being used by many unics because of its lack of
rough terrain mobility (see figure II-64). It is difficult to move the
stand over unpaved and rough terrain because of its small wheels.

(2) Deseription/Discussion

, . There were no observed instances in which the Sweeney stend
. had been modified; however, there have been several other moveable engine
stands fabricated (see figure II-65). None of these stands have proven
as dependable or versatile as the Sweeney stand, but a stand with rough
terrain capabilities is needed by aviation units. The cost would consist
of replacing the existing 8 small wheels by L large ones, or construct &
complete new stand similar to the Sweeney stand, but having wheels of
about 10-inch diameter. With the installation of larger wheels on the
Sweeney stand it would be more mobile.

(3) Conclusion and Recommendations

(a) Conclusion

The addition of large wheels to the Sweenéy engine stand
would greatly improve its mobility.

(b) Recommendations

1. All existing Sweeney engine stands be modified by
the addition of larger wheels.,

2. A new stand, similar to the Sweeney stand, with
rough terrain capability be developed. '
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FIGURE II-bL. Sweeney Stand.

FIGURE 1I1-65. Modified Engine Stand.
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d. Rocket Trsiasporter

(l): Purpose/Problen

To facilitate rearming of helicopters at some distasnce from
the ammunitions storage area.

(2) Description/Diccussion

The rocket transporter is constructed using the front and rear
dolly from trailer model L4003 as issued with the Shop Set, Aircraft Mainte-
nance, (Airmoble), Company Size, Direct Support, FSN L920-133-815k. Part
numbers for assemblies are: front Th00052, rear Th00055, (see figure II-66).
Four-inch angle iron is used tec connect aznd extend the dollies to an overall
vheel base of ten feet. Three-inch bolts are used for attachment. Weod
2xh's are used to construct 18 shelves for storage of 226 2.75" ¥FTAR (see
figure II-67). The transporter can be towed by 1/l-ton, 3/b-ton, or 2 1/2-
ton vehicles to the rearming point thus permitting storage areas to be loc-
ated away from aircraft narking areas. "he tiunsporter allows the armament
section to unpack, assemble the rocket nmotor and worhead, and store for ine-
mediate use, Using this method circraft which are being arwed do not endan-
ger the anmunition storage area. Cost for construction includes 16 feet of
beinch angle iron, 354 feet of 2" x 4" wood and two sheets of corrugated
netal.

(3) Conclusions and Recormendation

(a) Conclusions

1. The transporter increases safety during rearming.

2. The unit can carry sufficient rockets to rearm
several AH-1G aircraft which have 19-round rocket pods.

3. Time required for rearming aircraft is significantly
reduced, since the trailer can be positioned in close proximity to the
aircraft. 4

(b) Hecommendation

Further development of this field expedient be conducted {
by the cognizant agency with a view toward eventual issue as a standard ' i

item.
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FIGURE I1I-66. Rocket Transporter. %’Q

FIGURE IT-57. Rocket Transporter.
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e. Handgrip For MEO Machine Gun

(1) Purpose/Problen

To provide increased control and mareuverability for hand-
held doorguns. UH-1C doorpuns are fired using two methods. One is a
nylon bungee cord hooked to the roof to support the weapon. The second
is the handheld or free gun.

(2) Description/Discussion

This expedient affords greater control of the weapon in the
handheld method (see figures II-68, 69, 70 ant 71). The handgrip is con-
structed using alluminum stock for the srip and 1/%-inch steel plate for
the mount, Approxirately 1 munhour is needed to fabricate the entire
assenbly, Finger grips may be machined on the handsrip if desired. The
mount is cecured to the weapon with three bolts which extend through the
plastic stock of the weapon. The handgrip has been ured extensively on
missions with no damnaze incurred frou mis-aimed rounds or ejzcted brass.
When firing from the airecraft's left sidér the weapon is held upsicde down
so that brass is ejected urder the aireraeft and svay from the tail rotor.
The weapon is fired normally from the richt side. No cost is incurred in
fabrication as scrap materials are used. 500 to 1000 rounds of inflight
firing are nccessary for femiliarization. This exnedient prevents hand
burns vhen the weapon becomus very hot during extensive firing, TIf the
handgrip fails, it could result in an uncontrolled pun., This handerip
can be used on any handheld machine gun.,

(3) Conclusion and Recommendation

(a) Conclusion

This handgrip increases control and maneuverability for
handheld doorguns; however its failure could cause a safety hazerd.

(b) Recommendation

This handgrip be further develdved for possible adoption
as a modification Lo M60 machine guns used as handheld doorguns.
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FIGURE II-68. Handgrip For M60 Machinegun.

FIGURE II-69. Handgrip For M0 Machinegun.
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FIGURE II-T0. Mandgrip For M60 Machinegun.

FIGURE II-T71. Handgrip For ME0 Machinegun.
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f. Floating Smoke Grenade

(1) Purpose/Prablen

To provide the }-18 smoke grenades, used to mark positions
in rice paddies, with a flotation capability. Normally M-18 smoke grenades
sink in water and are rendered less efficient.

(2) Description/Discussion

The bottom half of the M-13 smoke grenade shipping container
is taped to the grenade (see figure II-T2). With the ontainer taped to
the smoke grenade, a flotation capability is provided, and the grenade !
can emit smoke while floating on the top of water or rice paddies.

(3) Conclusion and Recormendation

(a) Ccnclusion

The expedient allows the grenade to float in water, thus
increasing it's effectiveness.

(b) Recommendation

This information be disseminated to all Army aviation units.

v

e e 8 et

FIGURE II-T2. TFloating Smoke Grenade. §
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a. OSuhstitute Rodio

(1) Purpose/ircblem

To improve ground-to-air communication cepability.

(2) Descrirticn/Discussion

The radic set AN/AKC-51 BX provides ground-to-air communication
in the VHF range for eircraft flight following, for changes in mission re-
quirements, and for assictance during emergencies. The AN/ARC-51 BX is an
airtight assembly with the capability of providing 3500 channels of communi-
cation. Installation of the set has increased units' frequency availa%ility
by providing 3500 channels of operation compared to 1750 channels for the
AN/VRC-24, and has increcased the range over which communications can de mein-
tained while decreasing the noise level. Radio set AWN/ARC-51 BX has been
installed in the unit tactical cperations center to replace the AN/VRC-24
radio set. Construction of the wiring harncss can be accomplished bty an
electronics repuirman knowledgeable in soldering techniques and schenmatic
disgram interpretation. Cost would include the difference in price between
the ARC-51 BX and the VRC-2L, '

{3) Conclusions and Recammendations

() Conclusions

1. The substitution has overcome prodlems of renge, noise,
and reliability associated with use of the AN/VRC-2L for air-to-ground com-
munication.

2. It has also provided an increased frequency availabil-
ity for command and control communications between unit aircraft and flight
operations.

3. The substitution is suitable for employment by avia-
tion units which have radios aboard their aircraft:

(b) Recommendations

1. Within the TOLE's of the company and battalion flight
operations facilities the AN/ARC-51 BX be substituted for the AN/VRC-2k.

2. Necessary harness dbe developed to accomodate the above

recormended substitution.
PRECEDING PAGE BLANK.
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8. COHSTRUCTION

a, Aircraft Hsvelments

(1) Purpese/Problen

To provide protection for parked aireraft from indirect fire,
There ere severzl different snthods and materials with which to construct
revetments., The availability of the materials and construction equipment
determines the type of revetiments uscd.

(2) Description/Dissussion

Sever. types of revetmerts have be observed, The following
is a breakdown of advantages and disadvantages of each type.

(a) 55 gallon drums filled with dirt or concrete {see fipwe
I11-73). This is usually a temvroary revetment, used until more permanent
revetments are conctructed, It is too low to provide cmpie protection to
thie upper part of the aircraft. In a single row or barrels, the area of
least resistance to shrapnel is where the barrels mect. A double row of
barrels would overcome this wcakness.

(b) Warneead containers filled with dirt or concrete (see
figure II-Th). This is not a common type of revetment. Its height and
length prevides sufficient protection Lut the area between containers

offers very little. A large supply of containers is also required for
construction. -

(¢) Corrugated steel sheet supported with wood and filled
wvith dirt (see figure II-75). A semi-pcrmanent revetment, it affords good
protection from enemy fire. Frequent maintenance is required as the
wooden supports rot and the dirt fill escapes. It is a time consuming
revetment to build.

(d) Pierced steel plenking (PSP) filled with dirt (sce
figure II-T6). A semi-permanent revetment, it affords good protection.
The engineer stekes which are used to support the PSP must be driven far
enough into the ground to remain in place during the rainy season. Engineer

support is required for construction, and only minor maintenance is required
for upkeep.

(e) PSP filled with concrete. A permanent revetment, it
provides excellent protection. There is no maintenance required; however,
engineer support is required for construction. .

(f) Corrugated steel matting filled with concrete (see fig-
ure II-77). Most commonly found at Air Force locations, it affords excel-
lent protection. A permanent revetment and meintenance free, it requires
engineer support for construction.

ton PRECEDING PAGE BLANK




f . (g) Preformed concrete slab with interlocking base blocks
(see figure II-78). This is the only revetment noted which can be readily
disassembled and moved. It provides excellent protection and is mainte-
nance free. The slabs and base blocks are preformed at a centrel point
and transported to the site for assembly. A crane is needed to position
the sections.

(3) Conclusion and Recommendations

(a) Conclusion

¥While the revetments using concrete offer the vest pro-
tection and are maintenance free, concrete and the necessary ecuipment to
mix it must be available. The preformed concrete slab revetment is far
superior since it is moveable, quickly essembled and maintenance free.

‘ (b) Recormendations

1. The concrete slab with interlocking base block tyre
revetment be installed wherever feasible.

2. Engineer support units be responsidble for preforming
the concrete slebs and base blocks and supervising the assembly of the
revetnent.

NOT REPRODUCIBLE

FIGURE II-T3. Fifty-Five Gallon Drum Revetment.
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FIGURE II-7L. Warhead Container Revetment. 622€[
¥

Covve sated Steel Revetment.
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FIGURE II-T6.

PSP/Dir%t Revetrment.

PSP/Concrete Revetment.
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FIGURE II-78.

Preformed Concrete Revetment .

FIGURE I7-79, Morile Devetrmne




b. Mobile Revetment

(1) Purnose/?ggplem

The mobile revetment is positioned in front of helicopter oo
5 gunships to proteet the surrounding area from misfired ammunition, end to s ]
i provide linited protection to the front of the aircraft from enemy shrapnel. E

i The revetment is moved into position after the sircraft is parked. It can
be moved by vehlcle or by at least two men. This mobile revetment was
i developed by a unit which moves freguently to o new base of operations,
. and has neither the time nor space available to build permanent type re-
: vetments.

(2) Description/Discussion

j The moblile revetment is constructed using readily aveailable :
3 ‘materials, Its length is 11'10", with height of 5' and depth of approxi-

mately 28". The wheeled base is formed by two dollies (FSH 7k00052) welded
together to form one rigid platform (see figare II-79). The dolly is
issued with the mobile shop set common to all aviation units. It has a
handbreke installed. On this platform are mounted 24 dirt-filled 2.75-inch
rocket boxes. They are stacked four deep and three high the length of the
platform. Two sheets of pierced steel planking (PSP) matting are mounted
in back of the boxes for added ripiditv apd protection (see figure II-80).
One disadvantage is the shortage of dollies in the event the shop sets must
be moved., !

(3) Conclusion and Recommendations

(a) Conclusion

1. The mobile revetment is valuable to units which move
frequently, and lack time or space to construct permanent revetments.

2. In this configuration, the revetment is not long
en~gh to provide protection alongside the aircraft.

(b) PRecommendations

1. The concept of a mobile revetment be studied for fur-
ther development.

2. This information be disseminated to all aviation
units, dut caution be exercised to use a different wheeled dase to preclude
rendering the mobile shop set dolly unserviceable.
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FIGURE 1II-79. Mobile Revetment.

FIGURE II-80. Mobile Revetment.
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