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Eustis Directorate Position Statement

This investigation is one of a series being conducted on current Army helicopter
inspection and maintenance procedures by the Eustis Directorate of the U.S. Army
Air Mobility Research and Development Laboratory.

The results of this investigation identify the inspection problem areas and provide
guidance for the development of inspection aids which will reduce these problems
and make the inspection procedure more effective.

The project engineer for this contract was Mr. William B. Sweeney, Military
Operations Technol ?ivision.
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DISCLAIMERS

The findings in this report are not to be construed as an official Department of the Army pasition unless so
designated by other authorized documents.

When Government drawings, specificstions, or other data are used for sny purpose other than in connection
with a definitely related Government procurement operation, the United States Government thereby incurs no
responsibility nor any obligation whatsoever; and the fact that the Government may have formulated, furnished,
or in any we'' supplied the said drawings, specifications, or other dsta is not to be regarded by implication or
otherwise as in any manner licensing the holder or any other person or corporstion, or conveying any rights or
permission, to manufacture, use, or sell any patented invention thast may in any way be relsted thersto,

Trade names cited in this report do not constitute an official endorsement or spproval of the use of such
commercisl hardware or software.

DISPOSITION INSTRUCTIONS

Destroy this report when no longer needed. Do not return it to the originator.
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PREFACE

This investigation of inspection aids was performed under Con-
tract DAAJ02-73-C-0059 with the Eustis Directorate, U.S. Army
Air Mobility Research and Development Laboratory, Fort Eustis,
Virginia. The work was authorized by DA Project 1F162205A119.
The study was under the general technical cognizance of Mr.
William B. Sweeney of the Military Operations Technology
Division. The investigation resulted in the recommendation of
several hand-held inspection aids which meet the program's
objectives. In addition, many portable instruments are pre-
scnted which will significantly improve current aircraft
inspections. The total report represents a combined survey
and design effort of locating inspection aids which will pro-
vide a more effective inspection on today's and future Army
helicopters.

The inspection aids and instruments described in this report
should not be construed to be a complete listing of all manu-
facturers off-the-shelf applicable devices. The aids and in-
struments presented are those known by RCA and Kaman Aerospace
Corporation investigators to be of above average utility.
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BACKGROUND AND STATEMENT OF THE PROBLEM

Preventive maintenance inspections of Army helicopters present
a wide variety of inspection requirements and procedures. In
completing the prescribed procedures, in many cases, the tech-
nical inspector is aided by a measuring device. Usually, how-
ever, he is dependent upon his own sensing capabilities in
determining the serviceability of the aircraft. Inspection
quality is therefore dependent upon the experience, training,
opinion and disposition of mind of the individual inspector.
The inspection often then is highly subjective in nature.

The past decade has seen notable advancements in helicopter
design but no parallel change in the support equipment avail-
able to the Army maintenance technician. Inspection and
troubleshooting methodology has remained stagnant. Government
agencies and industry have applied significant investments in
advanced systems for automating the inspection, diagnostic and
prognostic processes in mechanical systems. Systems of this
type are desirable since they measure and quantify and thus
can eliminate or minimize subjectivity. The technology of
such systems has not advanced to the point where they can yet
be expected to assume total responsibility for inspecting and
troubleshooting a machine as complex as an Army helicopter.
Also, many inspection requirements are of a nature which can
be best accomplished by the human.

Thus, in the near term, Army aircraft inspection/troubleshoot-
ing processes are destined to remair inexact and subjective.
This situation generates unnecessary (1) maintenance action
and parts consumption, (2) maintenance errors with flight
safety implication, (3) extended inspection times, and (4)
overloading of the logistics system. Surveys of current Army
inspection practices in the field have reflected the need for
the identification or conceptual development of low-cost,
simple, lightweight inspection aids to enhance the inspection
process by reducing inspection subjectivity. Implementation
of such devices can help simplify and better quantify aircraft
inspection.



STUDY OBJECTIVES AND APPROACH

The objective of the work performed was to identify specific
inspection requirements and make recommendations for relatively
small inspection aids or indicators, current or conceptual,
that will enhance the troubleshooting inspection/preventive
maintenance process for Army helicopters. The effort concen-
trated upon the following:

o Defining inspection aids for areas where the inspector
is highly dependent upon subjective judgment.

o Finding small, hand-held types of aids which are applic-
able at organizational and direct support rather than
depot level.

e Locating aids which have a broad application (i.e., to
many aircraft types and/or to many inspection require-
ments on a single aircraft type).

2.7

Initial analysis involved identifying significantﬁlnspection
requirements and procedures in which measuring devices are ap-
plied and those requirements which are accomplished without
the assistance of an inspection aid for six helicopter types
(AH-1, UH-1, CH-47, CH-54, OH-6, OH-58). Areas where the in-
spector is highly dependent upon subjective judgment were
identified and the effectiveness and adequacy of presently
used inspection aids was assessed. Ailds requirements for

each aircraft type were then listed. For each type, the param-
eter to be inspected, measurement tolerances and checklist and
TM References were listed. A master matrix was also prepared
which consolidates tiic measurement types and ranges for each
of the six aircraft types into one reference chart.

The second step of the analysis involved identification of
candidate inspection aids for improved quantification and
effectiveness in the problem areas. Surveys of available off-
the-shelf vendor items applicable as candidate problem solu-
tions were made through search of the RCA and Kaman Engineer-
ing Libraries and through vendor contact. In a parallel of
effort, RCA and Kaman Engineering personnel identified



candidate conceptual inspection aids which offer improved in-
spection efficiency. During the initial analysis, it became
apparent that previous work performed by industry and Govern-
ment agencies in the areas of nondestructive testing was ap-
plicable. The Western Research Application Center (WESRAC) of
the University of Southern California was therefore employed
to perform a computer search to isolate relevant literature.
WESRAC provided useful additional candidate inspection aids
and techniques early in the identification process.

Once the definition process for conceptual designs, develop-
mental projects and off-the-shelf aids was completed, a feasi-
bility and practicality trial analysis was performed. This
process involved vendor hardware demonstrations, trials of
off-the-shelf aids on actual aircraft by engineering personnel
and engineering evaluation of advanced inspection techniques.
(Actual demonstration and trial of all aids/devices/instruments
was not possible due to program constraints.) Those inspection
aids which were judged applicable toward meeting the basic ob-
jectives of this program were then subjected to a feasibility/
application scoring evaluation. The aids which were similar
and used the same operating principles were evaluated as a
group. All groups/candidates were scored using a weighted
multiplier method based on the following factors:

Weight and Size (hand held)

Operation ease

Simplicity

Cost (inexpensive)

Multiplicity of application (different aircraft)
Training required

Dexterity required

Reduction in inspection subjectivity
Multiplicity of application (maintenance levels)
Maintainability and Reliability

Analysis of these scores and the aid description writc-ups
then led to recommendations of those aids which will most
enhance the troubleshooting inspection/preventive maintenance
process.

The final step in the analysis involved a cost effectiveness
evaluation of application of recommended aide. This analysis
utilized the results of the feasibility scoring evaluation. A



similar scoring scheme was used to perform a comparison cost
of application of recommended aids. Variables for cost on an
aircraft company basis along with factors for training, skill,
repair time and spares costs were included. This evaluation
resulted in a ranking of aids from a cost and effectiveness of
application viewpoint.



INSPECTION REQUIREMENTS

DATA BACKGROUND

Data used in the generation of these inspection requirements
was largely derived from basic information related to present
inspections of six aircraft types (AH-1, UH-1, CH-47, CH-54,
OH-6, OH-58). A data review was conducted to determine which
inspection tasks provide the most fruitful areas for improve-
ment through application of simple aids. The data used in-
cluded data assembled under earlier helicopter inspection
studies* which define inspection problem areas for the six
helicopter types and the presently applicable scheduled in-
spection checklists and technical manuals. The review con-
sidered those requirements and procedures in which measuring
devices are applied and those requirements and procedures
which are accomplished without the assistance of such a device.
In addition, the effectiveness and adequacy of the inspection
aids presently utilized was assessed.

INSPECTION PROBLEM SUMMARIES

As the first step in the analysis, inspection problems which
were uncovered in the two earlier studies through analysis of
maintenance histories and field work were reanalyzed and sum-
marized. These summaries provided concise information which
was used as an important input in the definition of the in-
spections of significance to this study (later defined in the
Aids Requirements Listings for each aircraft type). For each
of the problems summarized, the component in question and its
location were described, inspection requirements and methods

*1, "Analysis of Army Helicopter Inspection Requirements,"
USAAMRDL Technical Report 72-35.

2. '"Helicopter Inspection Design Requirements,' USAAMRDL
Technical Report 73-22,



and possible deficiencies involved were defined, and the in-
spection frejuency and any equipment and/or materials required
in the inspection were listed. Pertinent illustrations from
Technical Manuals which help make the problems more understand-
able were nlso referenced. Figures 1 and 2 are related excerpts
from the tabular inspection problem summary illustrating the
format ang type of data included.

INSPECTIO& AIDS REQUIREMENTS LISTINGS
f

After the problem area review and summarization, an engineering
analysis of the inspection requirements and procedures for each
of the six helicopter types was performed. Each checklist and
the supporting technical manuals were given a step-by-step re-
view to determine how the inspection requirements are completed
(with or without inspection aids), and to estimate the effec~-
tiveness of each inspection. Those inspections which present
opportunities for improvement due to limitations of a measuring
device presently used, access problems, excessive time consump-
tion, or requirements for subjective judgment on the part of
the inspector were determined. This group of inspection re-
quirements was then categorized in terms of the measurement
charactertistics involved(depth, wear, etc). An aids require-
ments listing for each aircraft type was then completed. This
listing shows the types of measurements required, the compon-
ents within the aircraft which require such a measurement, and
the tolerances for each measurement. Checklist and technical
manual references which define present inspection requirements
and procedures are also noted. This listing, then, provides a
digest of those inspections for each aircraft which warrant
study for future application of new or improved inspection aids.
The aids requirements listings for four of the six helicopter
types were found to be deterministic of the spectrum of total
requirements. The listings for the four helicopters are pre-
sented in Tables I through IV. They respectively include an
observation helicopter (OH-6), a utility helicopter (UH-1), a
medium 1ift helicopter (CH-47), and a heavy lift helicopter
(CH=54). All dimensions listed are in inches unless otherwise
noted.

Information on these listings is organized by defect type in
the following order.

e Depth
e Wear
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SECOND STAGE

Veigh | 47  FIRST STAGE
n / x“{&)-‘:

o / / Flight control mixing linkage

=

1. Forward upper coanecting link 13. Aft iaput bellceank 22. Yaw sad suppon bellcrank
2. Forward support bellcrank 14. Ak support bellcrack 23. Thrust and suppon bellcrank
3. Forward right output bellcrank 1S. Support structure 24. Rol!l input bellerank
4. Nooadjustable conaecting link 16. Upper iobosrd sdjustable 29. Pitch ioput bellcrank
3. Support assembly and shaft connecting link 26. Pitch and thrust araadjustable
6. Forward iaput belicrank 17. Upper outbosrd adjustable cosaectiag link
7. Nosadjustable coanecting link coaaectiag liok 27. Roll aod yaw aonadjustable
8. Porward left output bellcrank 18. Lower iaboard adjustable conoecting link
9. Forwnard tunael conaecting hinks connectiog link 28. Roll and yaw output bellcrank
10. Forward upper connecuing link 19. Lower outhoard adjustable 29. Pitch sad thrust output bellcraak
13. AR output bellcrank coanecting link
12. Lower iaboard adjusiable 20. Support shaft

ceanecting link 21. Support structure

Figure 2. Illustration Excerpt from Inspection Problem Summary.
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TABLE I. OH-6 AIDS REQUIREMENTS LISTING

References
Defect Type and Requirement Checklist =-20T™
Depth
1. Landing Gear Skids 2.1 4-59

- Scratches - 0.015 max (after repair)

- Dents - 0.020 max
Droop Stop Striker Plates
- Brinelling 0.030 max
Main Xsmn Drive Shaft

- Dents 0.015 max

Main Rotor Blade

- Scratches 0.001-0.025 max
- Dents 0.095-0.250 max

MR Hub
- Scratches - 0.10 max

- MR Blade Trailing Edge Bond
- Separation 0,500 max

TR Blade Abrasion Strip Binding
- =0.05 max
TR Blade

- Scratches - 0.005 max
- Scratches - 0.010 max

2.20

2.4

2.13

2.13
2.14

4.9

4.9

9-3

8-4

8-7

8-9

8-9




Table I - Continued

- 0.010 max radial looseness
Ball and pin assemblies

References
Defect Type and Requirement Checklist =-20T™
Wear
1. Skid Tubes 2.1 4-59
2. TR Drive Shaft - Excessive wear
. 8416 7-11
in damper area
3. Starter-Generator - Check brushes ... 551'0 12-9
Replace generator if remaining allow-
able wear might be exceeded before
next scheduled inspection
Rod-End Play/Looseness
1. Cyclic, Collective, TR Controls 1.25, 9-5,
2.3 9-11,
- 0.040 max axial looseness 2.10 9-12,
9-13,
9-14,
9-21
2. Skid Tube Pivot Bearings 2. 15 4-59
51 14
- 0.040 max axial looseness 6.1
3. MR Damper Arm Bearing 2.13 8-4
- 0.015 max radial play
4. MR Vibration Absorber Hinge Pins 2:13 8-5
- 0.015 max radial play
- 0.085 max axial play
5. MR Pitch Bearing 2.19 8-9
(-35)

10




Table 1 Continued

References
Defect Type and Requirement Checklist =-20TM
6. MR Damper Arm Bearings 2.22 8-7
- 0.010 max radial play (-35)
- 0.020 max axial play
7. Pitch Control Link Bearings 4.7 8-9
- 0.020 axial looseness
8. TR Fork Bearing 4.7 8-9
- Max radial looseness 0.008
9. Engine Control Rod End Bearings 5.6
- Max axial looseness 0.040
Cracks
1. Landing Gear Ground Handling Fittings 2.1 4-59
- Cracks
2. TR Pedal Brackets and Bell Crank 1.26 9=19
Support for Cracks
3. Flight Control Bell Cranks 2.3 9-6
4. Main Xsmn Drive Shaft 2.4 7-4
5. Main Xsmn Case 2.9 7=7
6. TR Drive Shaft 2.9 7-11
7. MR Blade 2.13 8-4
8. MR Hub and Links 2 18 8-7
2SS
9. MR Pitch Housing 2.16 8-7
10. MR Damper Arm and Clevis 2.23 8-8
11. MR Retention Strap Packs 2.24 8-6
(-35)
12. MR Support Fittings and Structure 2.25 4-45
13. Keel Beam 2.28-1  --
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Table I - Continued

References
Defect Type and Requirement Checklist -20TM
14, Tail Boom Attach Points 3.1 4-53
15. Horiz & Vert Stabilizer
Attach Fittings 4.1 4=54
16. Tail Skid & Attach Fitting 4.2 --
17. Tail Rotor Xmsn 4.5 7-13
18. TR Blade 4.9 8-9
19. Landing Gear Skid Tubes 6.1 4-59
Torquing
1. Tail Boom Attach Bolts B 1 4-53
- 190-240 in.-1lb
2. Main Xsmn 2.9 7-7
- 60-80 in.-1b
3. Main Rotor Damper Assembly 2.22 8-7
- 300-325 in.-1b (-35 ™) ek
(=20 T says 265-385 in.-1b (-20)
4. Main Rotor Mast Holddown Bolts 2.25 7-9
- 700-820 in.-1b (=35)
5. Horizontal Stabilizer Attach Bolts 4.1 ?-gg)

- Forward 50-70 in.-1b
- Aft 380 =410 in.-1b

Upper Vert Stabilizer Attach Bolts 4.1 4-29

- Forward 50-70 in.-1b (-35)

- Nuts 170-2001in.-1b

Lower Vent Stabilizer Attach Bolts 4.1 4-30

- 25-40 in.-1b (=35)
6. Tail Rotor Xmsn Attach Bolts 4.5 7-12

- 50-70 in.-1b (=35)

12



Table I - Continued

References
Defect Type and Requirement Checklist -20TM
7. Engine Lift Fitting 5.4 5-10
- Side bolts 140-160 in.-1b (-35)
- Front bolt 160-190 in.-1b
[Slippage
Between Pitch Control Inner Race
and Swashplate 4.8 8-9
Fxtension
Landing Gear Front Shock Dampers 2e 4-60
5.1
6.2
Tail Rotor Drive Shaft Deflection
TR Damper 3.5 7-12
- Limit Deflection to 0.50 in. max
Visual Inspection in Inaccessible Places
1. Tail-Boom Corrosion (interior) 3.3 4-53
- Borescope
2. Compression Inlet and Blades for FOD 2.11 5=4
3. Keel Beam for Cracks 2.28.1 -
hetal Particles
1. Main Transmission Chip Detector e 7=7
2. TR Transmission Chip Detector 4.6 1-28
3. Engine Chip Detector 5.12 5-44
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TABLE II. UH-1 AIDS REQUIREMENTS LISTING

References
Defect Type and Requirement Checklist =-20TM -35TM

Depth

1. Skid Tubes 2.2 4-286
Scratches 0.03
Dents 0.25

2 Main Rotor Rlades 4.1 8-32
0.008-0.120

3. MR Hub Assembly 4.1 8-38
0.010-0.060

4., Stabilizer Bar 4.2 8-46
0.010 maximum

5. Engine Mount Rods/Braces 5.9 5-39
0.010 maximum

6. Tail Rotor Drive Shaft 6.3 7-115

0.002-Area A - 0.004-Area B
0.008-Area A - 0.012-Area B
0.010=Area A - 0.020-Area B

7. *Aluminum TR Drive Shaft Clamps 6.3

0.008 Internal V
0.010 External

8. Tail Rotor Hub Assembly 6.6

0.005-0.010
0.002 Corrosion

9. Synchronized Elevator Controls 6.8
0.010

7-117

- 8-54

9-78
(8-73)

*Access Problem
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Table I1 - Continued

References

Defect Type and Requirement Checklist

-20T™

-35T™

Wear
1. *Skid Shoes 12

Unserviceable due tn damage
or wear

2. *Collective Friction Liners 2.1l

0.005 above rivets
(Depth Measurement)

3. Tail Rotor Drive Shaft
6.3
Bearings

Roughness (Feel Test)
4. *7Tail Rotor Pitch Control 6.7
(Chain Elongation)

5. Tail Rotor Cable Installa- 6.9
tion

(Cables for broken wires
and proper tension)

(Pulleys for flat spots,
worn bearings, etc)

6. Tail Rotor Drive Shaft
6010
Couplings

(Visual check of splines)

Bearing Play/Looseness

1. Cyclic and Collective Control 3.4
Cylinders Retainer -

(P/N 100621 or 100621-1)

4-288

9-15

7-123

9-64

9-71

17-16

*Access Problem
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Table II - Con

tinued

Controls

References
Defect Type and Requirement Checklist -20TM -35T™M
2. Stabilizer Bar Bearings 4.2 8-46
Brng Radial Axial
BR5R 0.007 0.010
KP6A 0.010 0.010
310-1 0.012 0.005
Damper
Link } 0.012 0.012
Pitch
Change 0.0085 0.017
Link U
Pitch
Change 0.010 0.010
Link RE
3. Swashplate/Gimbal Assembly 4.5 8-59
Brng Radial Axial
Gimbal |
Ring } 0.010
All
Trunnion; - 0.020
Tr“““i°f? 0.020  0.020
Brng
4. Synchronized Elevator Control
Binding, Chattering, Excessive
Looseness 4.6 9-78
5. Engine Mount 5.9 5=-39
Brng Radial Axial
Trunnion 0.006 0.012
Rod End 0.005 0.022
6. Tail Rotor Assembly 6.6 8-81B
Radial Axial (5 26i)
0.020- 0.018
0.035
7. *Synchronized Elevator 6.8 9-78

*Access Problem
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Table II - Cont

inued

References
Defect Type and Requirement Checklist =-20TM =-35TM
Cracks

1. Cabin Exterior Skin 2.1
2. *Cabin Structure 2.10
3. Cabin Bottom 2.15
4. Breakaway Valves 3.1A
5. *0il Cooler, Duct, etc.

Attachment Points 3:8
6. External Stores Installation 3.6
7. Engine Deck 3.7
8. Stabilizer Bar Outer Tubes 4.3
9. *Swash Plate Inner Ring 4.5
10. Pylon Mount Supports and Lift

Link Beam 4,13
11. Engine Inlet Housing 5.3
12. Engine Compressor Housing 5.7
13. Engine Combustion Chamber 5.8
14. Engine Mounts 5.10
15. Accessory Gearbox Flanges 5.24
16. Overspeed Governor and Tach

Drive Flanges 5.25
17. *Tail Boom Structure 6.1
18. *Tail Boom Attachment Fittings 6 .2
19. Tail Rotor Drive Shaft Clamps 6.3
20. *Synchronized Elevator Control 4.6 9-78
21. Compressor Housing 5.7 5-224
22, Combustion Chamber 5.8 5=-294
23. Exhaust Diffuser 5-303
24, Tail Pipe 5-142

*Access Problem
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Table II - Continued

Surface 1.0 Wide Typ
0.50-3.0 Range

Edge 0.06-20

References
Defect Type and Requirement Checklist =-20TM -35TM
25. Engine Mount Bearings 549 5-39
26. Tail Rotor Drive Shaft Couplings 6.10
Torque/Slippage
Tail Boom Attachment Fittings 6.2 4-254  4-137
770-950 in.=-1b (Upper)
240-270 in.-1b (Lower)
Leaks
1. Fuel Supply Lines 3.1
2. Hydraulic Cylinders & Supply
3.4
Lines
Extension
Landing Gear 2.2 4-288
100in. max spread
48/50 in. Tube/CL
Alignment
Drive Shaft Hanger & 42° Gearbox - - F 17-8
(Fixture and Wire Method)
Metal Particles
Gearboxes 4.11
(01l Strainer, Filter or 6.4 F7-2
Magnetic Plugs) 6.5
Voids (Bond Failures)
Main Rotor Blades 4.1 8-32
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Damage to top an

maximum length o
depth and 1.0 in

imum depth and 0O
length (Dial Ind

3. Engine Variable

Maximum depth
Maximum length
Maximum dent are
(one side)

edge (visual)

Maximum depth af
inch

Dents: maximum
Maximum depth 0
spacing 2.25 inc
dye penetrant, c

5. Rotary-Wing Blad

Nicks and scratc
deep in the inbo
than one ply dee

Maximum depth

d bottom surfaces:

0.005 inch maximum depth and 2.5 inch

r 0.010 inch maximum
ch maximum length.

Side surface damage: 0.005 inch max-

.625 inch maximum
icator)

Inlet Guide Vanes

0.025 inch
0.300 inch
a 1/3 of vane area

Maximum of 3 dents on vane leading

4., Fan Assembly Drive Shaft

ter burnishing: 0.012

diameter 0.50 inch;
.012 inch; minimum
h (magnifying glass
aliper)

e

hes maximum 2 plies
ard fairing or more
p elsewhere.

0.040 inch

3.17
4.19

oy

Dents: 0.030 to 0.062 inch deep, not to
overlap (straight edge)
6. External Cargo Hook Carriage Assembly

8.32

~ [ABLE TTI. CH-47 AIDS REQUIREMENTS LISTING ___
References
Defect Type and Requirement Checklist =-20TM
Depth
1. Engine Drive Shaft 5.28 7=-39
Maximum depth after burnishing: 541
0.009 inch
Dents: Maximum Diameter 0.050 inch;
Maximum depth 0.020 inch; minimum
spacing 3.50 inch (magnifying glass,
dye penetrant and dial indicator)
2. Rotary-Wing Head 5.2 8-83
6.14

5-121

7-44

8-14

11-352
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Table III - Continued

References
Defect Type and Requirement Checklist =-20TM
Wear .

1. Wheel Brake Disc and Linings 2.11 4.346
Disc thickness 0.170 inch minimum g'ig
Width of key slots 0.781 ‘nch maximum 7'25
Lining thickness 1/32 inch minimum )

Distance between disc and housing
(brakes applied) 3/16 inch maximum
(ruler)

2. Synchronizing Drive Shaft Bearing
Housing Shock Mounts 6.8 7-24
Distance between the inside diameter of
shock mount and outside diameter of
spacer 0.007 inch maximum (Vernier Caliper)

Bearing Play/Looseness

1. Rotary-Wing Drive Shaft Thrust Bearing 5.20 -
Signs of overheating (visual)

2. Swashplate Assembly 5.10 9-291
Any binding, looseness, noise or 6.21 9-293
evicd~nce of overheating indicative of
bearing wear or damage (visual and
by feel)

3. Connecting Link Assembly 5.6 9-274
(Pitch Link) 6.18
Maximum radial play 0.006 inch (Dial
Indicator)

4. Flight Control Connecting Link 6.7 -
Maximum axial play 0.010 inch 628
Maximum radial play 0.004 to 0.007
inch (Feeler Gage or Dial Indicator)

5. Dual Actuator 5.12 9-220

Maximum axial play 0.010 inch
Maximum radial play 0.005 inch
(Feeler Gage)
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Adapter and Plate Assembly (dye

penetrant)

Table III - Continued
References
Defect Type and Requirement Checklist =-20TM
6. Rotary-Wing Head Shock Absorber 5.5 8-53
Maximum lost motion 0.008 inch I8
(feel)
7. Aft Rotary-Wing Drive Shaft Bearing 5.20
Evidence of overheating (visual)
Cracks
1. Landing Gear Support (visual) 2.10
2.24
7.13
7.24
2. Landing Gear Support Structure (visual) 2.13
Landing gear attach fittings (dye 3'%;
check) 797
3. Upper and Lower Drive Arm and Collar 5.11 9-286
(visual)
4. Main Rotor Pitch Varying Housing 5.3 8-83
(visual)
Rotary Wing Head (visual) - 8-83
Engine Mount (visual) 3353 -
3.20
4.6
4.21
7. Engine Combustion Chamber 3.26 5-51
5=54
8. Engine Tail Pipe and Exhaust Diffuser  3.28 -
Inner Cone 4.28
Inside surface next to mounting ring
flange (visual)
9. Engine Air Inlet Housing (visual with 3.17 5-118
strong light beam)
10. Engine to Combining Gearbox Drive Shaft 5.28 7-39
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Table III - Continued

References
Defect Type and Requirement Checklist =-20TM
11. Aft Rotary-Wing Transmission 9.20
Cracks in housing below the pressure
port forward of the accessory gearbox
mounting flange (visual)
12, Combining Transmission Mount Structure 5.33
Cracks in mount & adjacent structure
(visual)
13. Hydraulic Tank 5.17 6-82
Cracks at bracket attachment (visual) 5.47
14, External Cargo Hook Carriage Assembly 8.32 11-352
Cracks in side plates (visual)
Leaks
0il, Fuel, Hydraulic Lines and Hoses 3.6
3.19
4.17
(typ.)
Extension
Landing Gear Shock Strut 2.9 1-93
Variable dimensions based on strut 5'%%
pressure (ruler and pressure gage) 7'23
Metal Particles
1. Engine Oil Filter 3.9 5-659
Foreign particle accumulation (visual) 4.1
2. Chip Detectors 3.8 5-640
Any evidence of particles via con- 2'21
tinuity check or visual examination 4'8
3. Fuel Filter 3.11 5-805
Foreign particle accumulation (visual) g'ig
(typ.)
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Table III - Continued

Ply separations in fairing or bonded
areas greater than 1 inch wide and 2
inch<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>