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PREFACE

| This publication is the fourth of a ‘series of Flat Rate Manuals resulting
fror;n three years of data editing and validation Procedures of TAERS/TAMMS
data through development of ADP programs within the RAMMIT system. Manuals
have been published for the AH-1G (July, 1973), OH-58A (August, 1973), and
CH-UTA (December, 197h). Similar manuals will be presented on other rotary

and fixed wing fleets as the data becomes available.

a

‘ ST i, o m

ACCES?IoN 1or Bi
LN N |

i Mt Secties P

i R Sactieg ‘]

B ikainrey

x

- ‘,J

a0 R B A

Heto,

T R

i it v



4

‘ e i T T e e
i
1
{
]
i

TABLE OF CONTENTS

Section

I 1Introduction
1.1 Purpose
1.2 Scope and Limitations
1.3 Methods

II. Scheduled Maintenance Actions Against End Item
Aircraft (Daily, Intermediate and Periodic)

III. Functional Group 01 - Airframe System
Section Assembly, Helicopter Forward
Section Assembly, Helicopter Aft
Boom Assembly, Tail
Tail Boom Assembly, 48 Ft. System
Tail Boom, Structural
Door Installation, Access, Tail, Rotor Shaft
Door Installation, Access, Tail Rotor Shaft
Fuselage Assembly, Helicopter Forward
Fuselage Assembly, Helicopter Forward
Fuselage Assembly, Helicopter Forward
Door Installation, Nose
Nose Installation, Cabin
Nose Assembly, Cabin
Windshield Installation, Cabin
Wiper Installation, Windshield
Door Assembly, Crew
Ilatch Installation, Crew Door
Panel Installation
Roof Installation, Cabin
Seat Installation
Seat Assembly
Armor Seat Installation
Seat Installation, Passenger
Seat Installation, Passenger
Seat Installation, Passenger
Blanket Installation, Soundproofing
Curtain Installation, Blackout
Door Assemdly, Cargo
Door Assemdbly, Cargo
Latch Installation, Cargo Door
Fuselage Assembly, Structure Aft
Door Assembly, Equipment
Fuselage Assembly, Lower Center
Fuselage Assembly, Structure Aft Section

Figure
Number

O CO=Y O\ & W N

Listing
Page

-

L

B Dl Bl et Bl beell  hd Bl

e




e, - A L .
i ! Figure Listing
‘ Section Number Page
. ITI. Functional Group 01 - Airframe System (Continued)
. Fuselage Assembly, Structure Aft Section 35 78
Fuselage Assembly, Structure 36 80
Fuselage Assembly, Structure 37 82
Floor Installation 38 84
- Beam Assembly 39 86
Door Installation 4o 88
Cowl Installation, Forward b1 90
Engine Air Inlet Filter Installation 42 92
Cowl Installation 43 9l
Cowl Installation : Ly 96
Baffle Assembly, Engine Induction 4s 98
Firewall Assembly, Power Plant u6 100
Firewall Assembly, Lower Aft L6A 102
Cowl Assembly, Engine L7 103
Mount Installation, Engine 48 105
Loose Equipment Installation, Installed u9 108
Loose Equipment Installation, Installed
y and Packaged y 50 110
S Power Plant Installation 51 112
IV. Functionel Group 02 - Landing Gear System
Landing Gear Assembly, Skid 52 114
Skid Installation, Aft Fuselage 53 117
V. Functional Group 03 - Powerplant System
Fuel Control and Related Parts ‘ 5k 119
! Accessory Drive Gear Box Assembly 55 121
Diffuser Housing, Rear Bearing Cover,
Combustion Turbine Assembly and
3 Related Parts 56 123
Ignition System 5T 125
- Fuel Control and Related Parts 58 127
i ' Rotor Assemblies, Gas Producer Nozzle
and Cylinder 59 129
L. : Compressor Rotor Assembly 60 131
Combustion Turbine Assembly 61 133
y Turbine Rotor and Bearing Housing Assembly 62 135
Combustion Chamber Assembly 63 137
) Pover Plant Installation 64 139
Pover Plant Installation ; 64 140
Engine Assembly 65 142
{ Engine Assembly 65 142
Fngine Assembly 65 14k
Particle Separator 66 150
l Actuator, Linear 67 153
{

! 111
I




Section

Figure
Number

V. Functional Group 03 - Powerplant System (Continued)

Control Installation, Power Lever
Control Ii:stallation, Power Lever
Compensator lnstallation, Droop
0il System Installation

011 Syst:m Installatlon

0il Syutem Installation, Cooler
Blower, Turbine

68
69
70
1
¢
13
T4

VI. Functional Group O4 - Transmission, Drives and Rotors

Transmission and Mast Assembly
Transmission Assembly, External Components
Transmrission, Assembly

Trunsmission Assembly, External Components
Upper Transmission end Case Assembly

Case Assembly, Transmission Main Support
Drive and Sump Assembly

Quill Assembly

Quill Assemdly, Accessory Drive

Quill Assembly, Tail Rotor

75
76
17
78

Drive Shaft Instaliation, Engine to Transmission 85

Drive Shaft Assembly

Transmission 0il Conler Installation
Filter Assembly, Transmission 0il
Manifoid Assembly, Transmission
Pylon Installation, Lowar Section
Pylon Installation, Lower Section
Pylon Mount Installation

Pylon Assembly, Upper Section

Pylon Assembly, Upper Section
Stabilizer Bar Assembly

Stabilizer Bar Assembly

Hub and Blade Assembly

Hub and Blade Assembly

Bub Assembly, Main Rotor, Outboard Section
Hudb Assembly, Main Rotor

Hudb Assembly, Main Rotor, Inboerd Section
Bcissors and Sleeve Assembly
S8cissors and Sleeve Assembly
Swashplate and Support Assembly
Shaft Tnstallation, Tail Rotor Drive
Hanger As3embly, Drive Shaft

Geei Box Assembly, 42 Degree

Quili Assembly, Gear Box, 90 Degree
Gear Box Assembly, 90 Degree

iv

Listing

_Page

155
157
159
161
163
165
167

169
172
17h
176
178
180
182
185
187
189
191
194
196
198
200
202
205
207
211
214
216
219
221
224
226
228
230

234
237
239
2%
2ks
2kt
29

E
§- Bl Rl B Bl b bl el et

- " - n m‘ “‘ "’ “




Figure Listing
Section Number ~  _ Page

VI. Functional Group OL - Transmission, Drives
and Rotors (Continued)

Tail Rotor Installation 110 251
Hub and Blade Assembly, Tail Rotor 111 256
Control Quill Assembly 112 260

VII. Functional Group 06 - Hydraulic System
Cylinder Assembly, Cyclic Flight Control

Hydraulic 113 262
Servo Cylinder, Hydraulic 14 265
Hydraulic Installation, Flight Controls

Reservoir Section 115 267
Hydraulic Installation, Flight Controls,

Forward Inboard Section 116 269
Hydraulic Instailation, Flight Controls,

Center Section 117 271
Modular Hydraulic Unit Assembly 118 273
Hydraulic Installation, Dual System,

Reservoir Section 119 275
Hydraulic Installation, Forward Inboard

Section 120 277
Hydraulic Installation, Pump Section 121 279
Hydraulic Installation, Aft Section 122 281
Reservoir Assembly, Hydraulic Airless 123 283
Cylinder and Support Assembly, Anti-Torque 124 285

VIII. Functional Group 08 - Instrument and Instrument Panels
Panel and Pedestal Installation, Instrument 125 287
Glare Shield Assembly 126 289
Panel). Assembly, Instrument (Left Hand Section) 127 291
Panel Assembly, Instrument (Center Section) 128 294
Punel Assembly, Instrument (Right-Hand Section) 129 296
Piping Installation, Pitot 130 299
Piping Installation, Instrument 131 301
IX. Functional Group 09 - Electrical System

Electrical Instellation, Forward Section 132 303
Flectrical Installation, Forward Section 133 305
Electrical Installation, Forward Section 134 307
Flectrical Installation, Forward Section 135 309
Electrical Installation, Rescue Hoist and

Door Gunners Foot Mike Switch 136 k)
Electrical Installation, Rescue Hoist and

Discrete Signal Discriminator 137 /313
Decca Navigation Sub-System Installation 138 315

——




|
|
r
1
|

far e T

Section

Figure

Numdber

IX. Functional Group 09 - Electrical System (Continued)

Equipment Installation, Nose Compartment,
Electrical

Light, Lanaing, Aircraft

Panel Assembly, Right-hand Forward Section

Panel Assembly, AC Power Control

Shelf Assembly, Battery, Aft Compartment

Electrical Equipment Installation, Radio
Compartment

Equipment Installation, Lower Radio
Compartment

Equipment Installation, Aft Electrieal
Compartment

Electrical Installation, Pylon

Generator, Direct Current

Electrical Installation, Power Plant

Electrical Installation, Upper Tailpipe Fairing

Electrical Installation, Aft Section

Electrical Installation, Aft Section

Starter Installation

Starter Installation

X. Functional Group 10 - Fuel System

Fuel Bystem Installation, Lower Section
(Crashworthy)

Fuel System Installation, Upper Section
(Standard)

Filter Assembly, Fuel

Fuel System Installation, Tank Section

Fuel System Installation., Upper Tank Section
(Standard)

Fuel System Installation, Upper Tank Section
(Crashworthy)

Fuel System Installation, Left Hand Tank Section
(Crashworthy)

Fuel System Installation, Right Hand Tark
(Standard)

Fuel System Installation, Right Hand Tenk
(Crashworthy)

External Fuel Tank Installation

XI. Functional Group 11 - Flight Control System

Control Installation, Collective Pitch,
Forvard Section

Jackshaft Installation, Collective Pitch
Control

vi

139
1ko
1k
142
143

1kh
145

146
147
148
149
150
151
152
153
154

155

156
157
158

159

160
161
162

163
164

165
166

Listing
Page

317
321
323
325
327

329
331
333
335
337
339
3k
343
345

347
349

352
35k
356
358
360
362

364

368
370

313
375

[

3

<

¥




Figure Listing
Section Rumber Page

XI. Functional Group 11 - Flight Control System (Continued)
Stick Assembly, Flight Control Grip and

Housing Section 167 377
Controi Installation, Dual Removable 168 379
L Grip Assembly, Control 169 381
’ Stick Assembly 170 383
Control Installation, Fore and Aft and
Lateral Cyclic in 385
Cyclic Control Instailation, Fore and Aft
and Lateral Center Section 172 387
Lever Assembly 173 390
Control Installation, Fore and Aft and
Lateral Cyclic 174 392
Control Installation, Tail Rotor Forward
Section 175 394
Control Installation, Tail Rotor Forward,
e Aft Section 176 396
4 Adjuster Assembly 177 398
3 ' Cable Installation, Tail Rotor Control
B, Aft 178 400
Cable Installation, Tail Rotor Control
ATt 179 Lo2
Control Installation, Synchronized Elevator
[ Forward 180 Lok
control Installation, Synchronized Elevator
Aft 181 406
Elevator Installation, Synchronized 182 Lo8

XII. Functional Group 12 - Utility Systenm
Distribution Installation, Hot Air Aft

Right-Hand Section 183 b1
L Distribution Illustration, Hot Air
Right-Hand Section (UH-1D) 184 413
b Detection System Installation and Valve
g Installation, Engine Bleed Air 185 L5
Heater Assembly 186 417
' XIII. Functional Group 17 - Cargo and Personnel Eandling
L Rock Installation, Litter 187 k19
Suspension Installation, Cargo 188 421
Suspension Assembly 189 423
Internal Rescue Hoist Installation 190 425

XIV. Appendix A - Index of Reported Federal Stock
Nurbers (FSN'S) With Corresponding Figure and
Item Number La1

vii




SECTION 1

-
% | L]
o
)
i
[

INTRODUCTION |

Vi



A

A__..-.

1.1 Purpose

The purpose of this Flat Rate Manual is to provide statistical
manhour parameters for the performance of tasks involved at the Organi-
zational, Direct and General Support maintenance levels. A total (Sum-
mation of Organizational and Direct Support) maintenance manhour para-
meter is also given.

This manual specifies a standard hour parameter set for each type
maintenance action reported at these levels. It should be understood
that these are actual times, and may include some non-productive hours
caused by a number of problems which may arise during the performance of
maintenance. Also, since ideal conditions do not exist in maintenance,
the data presented does not represent the most efficient time possible
to perform the work in question. It is !ntended that this information
will provide a basis for:

a. Evaluating and predicting maintenance requirements.

b. Comparing the performance of an activity against a recognized

standard.

1.2 Scope and Limitations

The data provided in this manual is for the UH-1H fleet. The
information includes data on the number of manhours required to perform

specific maintenanc> actions.




| 8

The data used in the statistical analysis portion of the manual was
extracted from DA Forms 2407 and 2408-3. All data provided at the Sup-
port Level was extracted from DA Form 2407 and all data for the Organi-
zational Level was from DA Form 2408-3. The Total Level combines the
two sources of reporting to provide an overall view of maintenance
actions.

This data is limited to the degree of accurate reporting of manhour
times by field personnel. Also, as mentioned before, the data does

include non-productive hours resulting from a number of factors.

1.3 Methods

Data from DA Forms 2407 and 2408-3 were assigned a nine digit Work
Unit Code (WUC). The WUC presents a system, subsystem, component ani
part breakdown of those items upon which a specific maintenance actions
had been reported. Also provided was the noun nomenclature of the items,
and the manhour frequencies at the Organization and Support Levels; and
a total figure set of these frequencies.

The WUC alsc provided Federal Stock Numbers (FSN's) and Part Numbers
(PN's) of those items selected. The basis for selection was made on the
following criteria:

a. Sufricignt data to establish manhour parameters,

b. Valid FSN or PN should accompan& the item for the purpose of
identification. Exceptions were made in ceases where an item could easily

be identified on the illustration without the use of PN or FSN.

'.
-
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After selecting those items to be presented in the Fiat Rate Manual,

e

the next step was to set high and low limits on the manhour frequencies
at all levels of maihtenance. The purpose of setting limits on the data
was to eliminate some of the more widely scattered manhour freguency
samples.

The majority of limitations were made on the basis of an "engineering
decision." With this technique, those samples which had an obviously
erronecus manhour entry or seemed atnormal in comparison to the other data

within the sample were eliminated. An example of this procedure is as

follows:
Manhour Valve Frequency
Lover Limit—>»1.0 3
1.5 L
2.0 b
Upper limit—3» 3.0 2 i
10.0 1

Note that the manhours show an approximately normal distribution up
to 3 manhours where it then Jumps to 10. The data for this item would be
lirited at the lower end by 1.0 and the upper end by 3.0. Since there was
only one "hit" at the 10 manhour interval, a decision was made that this
entry was abnormally high for the maintenance action performed and should
not be included to determine statistical parameters.

For those items with large manhour frequencies that could not te
limitad by the previous method, an alternate method ¢f statistical com-

putation was available. In this metnod, the mean and standard deviation

of the sample i. found. From these parameters, one can ralculate manhour
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limits by adding cither two or three standard deviations to the mean,

t depending upon the distribution of the samples and natural breaks in
the scquence of values.
| % Considering only the data between the high and low limits, the fol-

lowing statistical parameters ware caluclated for each item selected
and its corresponding action codes for each level of maintenance (total,
organizational, direct and general support):

a. Mean - Average manhours to perform the maintenance actions in

question. This parameter is calculated by the following formula:

Lfx

(Mean) x = -

where;

B Sl Bl bl el el el Bl

Ifx = Summation of manhour frequency products
N = Number of observations !

b. Median -~ The manhour value which divides the frequency distribu-

tion so that one-half of the items are equal to or greater than it. The
advantage of this parameter over the mean is that the extreme large or
small values do not influence its value as much as they would the mean.
Example: Considering the following distrigution:
1, 2, 5, 6, 8, 10, 20
the Median would be (6) since there is an equal number of items on both

gides.

¢. Mode - Manhour value most frequently encountered for any parti-
cular maintenance action. Again, the extreme values of the distribution

would not effect this parameter.

i
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Example: Given the following manhour frequency distribution:
Manhour Value Frequency
1.0 10
Mode ——3>» 1.5 25
2.0' . 1k
2.5 11
10.0 4
The Mode would be 1.5 manhours since it is the value with the
largest number of encounters.
d. Standard Deviation - This parameter is the measure of the spread
of the manhour distribution about the mean. A small standard deviation in
comparison to the mean indicates that the average manhour value does not ;
fluctuate greatly among the reported samples, and the mean value is a
relatively accurate representation of the time required to perform the
given task. ' é

If ghe sténdard deviation is large in comparison to the mean, it 1
indicates that the reported manhour values are widely dispersed, and the
mean value should be used conservatively when estimating manpower require-
ments. This latter condition will occur when the manhour distributions
are skewed to the right or left of the mean.

The standard deviation is calculated by the following formula:

o = | If(x)?  (£rx)?
N-1 ¥(N-1)

e. Sample Size - Sample Size is the total number of maintenance
encounters in each level within the limits set for the item. Since the

limits for the Total, Organizational and Support levels do not necessarily

v AR Sttt AN oS0 - ~—p—

e o . <———————. _




coincidé due to the scattered distribution of the manhour frequencies,

Lthe sum of the Organizational and Support samples may not equal the sample
size of the Total. Though some samples are extremely small, the
parameters are used with the intention that the manual will be updated
with.more data.

Section 11 presents the data for scheduled maintenance actions
(daily, intermediate, and periodic inspections) against End Item Aircraft.
Subsequent sections are prescnted in functional group order. An
illustration, pointing out the items selected precedes its corresponding
statistical information.

An index arranged in Federal Stock Number (FSN) and Part Number (PN)
sequence is provided in Appendix A and Appendix B, respectively, for ease

in locating a particular item's parameters.

£
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| SECTION 11
SCHEDULED MAINTENANCE ACTIONS AGAINST END ITEM AIRCRAFT
DAILY, INTERMEDJATE AM" PERIODIC
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Figure U Toil Boom Assembly, 48 FT. System
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Figure 19 Roof Installation, Cabin
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Figure 20 Seat Installation
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Figure 25. Seat Installation, Passenger
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Figuré 26 Blanket Installation, Soundpreofing
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Figure 28 Door Assembly, Cargo
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Latch Installation, Cargo Door

figure 30
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Figure 32 Door Assembly, Equipment -
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Figure 32 Fuselage Assembly, Lower Center
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Figure 36 Fuselage Assembly, Structure
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Figure 39 Beam Assembly
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'Figulm L6  Firewall Assembly, Power Plant
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Eigure 7T Cowl Assembly, Engine
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