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QUALITATIVE MAINTENANCE EXPERIENCE HANDBOOK

INTRODUCTION

PURPOSE :

\\The Qualitative Experience Handbook presents an assessment of the
aualitative maintainability features of selected component installations
in Navy fighter and attack airplanes. Rather than being an evaluation
of the different airplanes, this survey identifies desirable and unde-
sirable features evident in the various inatallations of the same compo-
nent. In essence, it offers an opportunity to review the design treatment
of components with significant mmintenance histories. This data can
therefore be used to apply the aggregate experience gained over a spectrum
of designs and a broad span of years, wvhen making decisions concerning
future designs of similar cooponents. It represents the qualitative im-
pact of installation design on the man who must maintain the airplane.vt\

SCOFE:

The handbook addresses only cualitative assessment of each component
installation. No quantitative factors such as failure freacuency have been
considered. Rather than acknowledging installation trade-offs routinely
made on the basis of maintenance frequency, the observers evaluated each
component as if they were to replace all components in the airplane one
time,

The components reviewed were limited to those items that had demon-
strated significant maintenance requirements in the past. Survey of cer-
tain components was deferred because the tasks could be better evalusted
by demonstration at a later date. The survey was limited to current Navy
fighter and attack airplanes in fleet service,

IDENTIFICATION OF CANDIDATE COMPONENTS :

Maintenance data from the 3M data collection system wag collected
for the period of September 1973 through February 1974. This data was
sorted against two parameters; frequency of maintenance and elapsed
maintenance time. The top 80% of both lists were judged to be signifi-
cant in both frequency and effort and, therefore, primary contributors
to overall maintenance manpower costs., A total of 106 components were
selected by the screening. Some of these items could not be evaluated
adequately because of the configuration of the aircraft available at the
survey sites, These items, including engines, engine mounted accessories
and components, and ordnance items, were deferred for evaluation at a
later date.

UTION STATFMENT A

Approved for puklic release;
Distribution Unlimited
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SITE SELECTION:

The survey was conducted at cognizant NARFs for each airplane. Selec-
tion of the NARFs as the site of the survey was dictated by the fact that
the airplane panels are normally open for rework and the survey could be
conducted with negligible disruption of meintenance. This survey could not
have been conducted in an operational unit without considerable impact on
the organization's operational stature. It is apparent, however, that the
deferred items should be demonstrated, in the future, at an organizational
meéintenance unit, . It is highly probable that these demonstrations can be
done in conjunction with routine maintenance of the equipment and will re-
quire no extra effort for the benefit of the team.

CONDUCT OF THE PROGRAM:

A team, made up of two contractor personnel and two NASCREPLANT repre-
sentatives, visited the NARFs and received assistance during the survey from
appropriate NARF personnel. Highly qualified "guides" were assigned by the
RARFs to locate components for the team and provide technical information,
Observations were made at the airplanes in the rework facility.

Each component was viewed in its location; if possible, with adjacent
components installed, If no aircraft with the equipment installed was
available, the mounting space and equiprant were viewed separately. Removal
tasks were described by knowledgable NARF technicians. Since these tasks
were merely to define the scope of work, no attempt was made to match the
descriptions with procedures contained in the manual., The team was inter-
ested in the effort that was involved in each task and the problems presented
to the mechanic, $

Individual data sheets were initiated on each component observed. Each :
data sheet includes the analyst's opinions which are a consensus of opinion ‘%{E,
of all team members, These opinions reflect an evaluation of the installa- §
tion, specific good or bad points considered relevant, and occasional addi- :
tional information related to the equipment but not described in the body ——
of the form, Typed copies of these data sheets are included in the handbook. §f'

NARFs VISITED: %

Aircraft studied at each NARF were as foliows:

NARF Norfolk, Va.: A-6, F-8, F-1k %ﬁ
NARF Cherry Point, N.C.: F-4, AV-8 ’
NARF Jacksonville, Fla.: A-7
NARF Pensscola, Fla.: A-U4 EE |

ARRANGEMENT OF THE HAKDBQOK:

The basic information item in the handbook is the component analysis.
This consista of a package of individusl data sheets on & component for all
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aircraft on which that item was observed and a summary sheet with a
brief overview and descriptions of desirable and undesirable features
found. It must be recognized that the summary is not & grade sheet
and the balance between desirable or undesirable features does not
indicate the relative merits of the component installation. An ac-
ceptable installation actually rates no comment unless it has an
musually meritorious feature. Undesirable features are identified
for even acceptable installations. It will be normal, then, that
undesirable features will outnunber desirable features, Jdentification
of aircrafi in the summaries is made only to describe the installation.
Fach summary is located at the beginning of a component rackage with
the data sheets immediately behind,

The component packages are arranged in convenient systems group-
ings to facilitate use, The systems are tabbed for convenience. Edge
marking assists in locating specific components,

The handbook is broken into two sections for convenience during use.
Section I is the Mechanical Systems. Section II is the Avionics Systems,

TERMG USED IN THE HANDBOOK:

Generally, the terms used are those supplied by the NARF techni-
cians who assisted in the program. Unless a term was otherwise inaporo-
priate or confusing, it was not necessarily translated into standard or
generic terms.
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QUALITATIVE MAINTENANCE EXFERIENCE HANDBOOK

CONTENTS
SECTION I: Mzchanical Systems ,%
Airframe/Cockpit Systems ¥
2
Landing Gear System =

Flight Control System

Porrer Plant Installation
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Utility Systems
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e SECTION II: Avionics Systems
i Instrument Systems
Flight Reference/AFCS Systems
- Communication Systems
- Navigation Systems
i
b Bomb Navigation and Weapons Control Systems
i ECM Systems
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SECTTON 7,  MECHANICAT. SYOTEMS

CONTZNTS

Airframe/Cockpit Systems
Cockpit Canopy
Radome
Ejection Seat

Canopy Actuator

O T TN M e

Seat Actuator

T

ILanding Gear System :

MLG Vheel and Tire :

NLG Wheel and Tire
MLG Wheel Brake ;
MIG Shock Strut ‘
NIG Shock Strut m
Nose “"heel Steering

Arresting Hook Assembly

Brake Control Valve BT
Emergency Air Bottle

Flight Control Systems :
Elevator/UHT Actuator :
Aileron Actuator
Ailercn Trim Actuator

Spoiler Actuator
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Rudder Actuator

TE Flap Actuator

Horizontal Stabilizer/Elevator
LE Flap Assembly

TE Fiap Assembly

Aileron

Rudder

Spoiler Assembly

Pilot's Stick Grip

Power Plant Installation
Approach Power Compensator/Computer

Throttle Quadrant

Utility Systems
Cabin Temperature Control
Generator Contrcl/Supervisory Panels
Internal Light Control Panel
Exterior Lights
Reservoir (PC or Flight Control)
Liouid Oxygen Converter

M61A1 Gun/Ammo Drum




AIRFRAME/COCKPIT SYSTEMS

COCKFIT CANOPY

RADOME

EJECTION SEAT

CANOPY ACTUATOR

SEAT ACTUATOR
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AIRFRAME/COCKPIT SYSTEMS

= CONTENTS

- COMPONENT Ak a6 A7 P4 P8 Pl AV-Y !

Cockpit Canopy 11361 11122 12110 111B4 N/A 11111 12110

Radome 11112 11111 11120 11112 11121 11121 11110

) Ejection Seat 12110 12110 12210 12230 12260 12111 12210

- Canopy Actuator 11365 N/A 12126 12315 121kl 12521 12123
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- Seat Actuator 12111 1eik2 12261 1223B N/A 1211H 1221C
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SYSTEM: 11 Airframe

JOMENCLATURE: Cockpit Canopy

WUC: A-k: 11361 A-6: 11122 A-7: 12110 F-h: 111Bh4

»-8: F-1k: 11111 Av-6: 12110

GENERAL ORSERVATIONS: The canopy removal and replacement varied in difficulty
depending on size and weight as well as the type of egress system

involved. All systems reauire egress safing.

DESIRABLE FEATURES: 1. The AV-8 canopy is very simple and, most of all light
in weight. It can readily be removed by hand. 2. The A-6 and F-1k
canopies had an excellent installation arrangement that allowed the

canopy to be slid off of the track or hinge (respectively) without

an additicnal disconnect step. 3. The A-7 canopy and the aft canopy
in the F-I have sufficient overtravel after disconnect of the actua-

tor to allow seat removal. U, Use of eccentrics such as in the A-7

simplifies canopy rigging.

UNDESIRABLE FEATURES: 1. The F-U hinge point fasteners are difficult to reach
and requires special positioning of the canopy. Disengagement from
the hinges is also a tedious job reguiring jockeying about of the
canopy. 2. The A-7 canopy removal is a complex task requiring ac-
counting for shims and eccentrics. 3. All canopies except the AV-8
reguired external access to remove. The A-6 was easiest with only 4

camlocks to open. The others involved 20 to S50 screws.




Airframe

Cockpit Canopy

ADDITIORAL REMARKS: 1. Both inflatable and non-inflatable cabin pressure
seals are used, The inflatable seals reduce criticality of can-
opy rigging but are subject to wear and tear. Significant cabin

pressure problems result from relatively minor seal damege. The

non-inflatable seals require less care but canopy rigging is more
critical, 2. The AV-8 aircraft has mild detonating cord (MDC)
canopy glass breakers which provide additional hazard in canopy
handling. The AV-8 MDC system is totally self contained in the
canopy and is mechanically initiated by the seat., This is con-
venient but proper safing is essential. 3. The AV-8 canopy is

interconnected with the lower cockpit step. A step malfunction or

"belly-in" condition will prevent canopy opening. The F-8 canopy

installation was not observed,
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WORK UNIT copr 11361 TT:M CANOPY

2

X

LOCATION: =

—_— Upper Forward Fuselage §

=

SUPPORT EQUIPMENT: ) ) 3
Transportation dolly Nitrogen cart.

Jury strut E

ACCESS ¢ Fairings on canopy and on fuselage. Total 19 screws. !

b

é

REMOVAL: . Open canopy, install jury strut %

. Remove fairing from canopy

Remove fairing from ajreraft

Disconnect seat/canopy interlock cable

. Disconnect electrical line cannon plug

. Discennect canopy seal line

. Bleed pressure from bungee cylinder
Disconnect cylinder rod from canopy (1 bolt)
Detach hinge fittings (2 bolts)

. Remove canopy and jury strut

1
2
3
4
5
6
7
8
9
10

INSTALLATION: 1. Reverse of installation
2. Service bungee cylinder

FUNC1IONAL CHECK:

Latch engagement
Canopy seal and line for lesks
Cabin pressurization check

[k et R

(et

.

4
st

‘z&m

Mabip pressure checker

CiOSE UP: Reinstall fairings

AVALYST'S OPTNION:

This is a good installation. Tasks are simple with good access.
The use of an inflatable canopy seal requires special care in handling to prevent

puncturing of the seal. An inflatable seal reduces criticality of canopy :
positioning but requires additional maintenence to replace worn/punctured sesals.,
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'ORK UNIT CObi 11122 ["EV Cockpit Canopy AIRCRAFT A-6

— —— e -
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LOCATION: Forward Fuselage Over Cockpit

SUPPORT EQUIPMENT: Canopy sling.
Overheed hoist.

¢ Transportition dolly. »_

E ACCESS : 2 Panels (2 camlock fasteners each) -

; §

E e
4

! RIMOVAL: . Remove one % inch screw from top of canopy center line. fJé

1

2., Remove one electrical connector,

3. Open right canopy access by loosening two camlock fasteners,

L, Pull "T" handle to remove pip pin securing actuator rod end
to canopy.

5. Install sling and support weight of canopy with crane,

6. Pull canopy aft on track until it slides off track.

7. Remove canopy with sling and replace on dolly.

INSTALLATION: Reverse of removal,

SUNCIJONAL CliCK: Cycle canopy with external test stand, handpump, or by running engine.
Perform pressurization checl,

w-...u.
-
Mty i

A i

m
. ‘-‘;

i.

(EITr Yoy,

TP ROUIPMENT: External hydraulic power
Cabin pressure checker

v}
ftv’; g
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!
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CLOSE UP: Reinstall panels,

s

—— - — ————

. . ANALYST'S OPINION: Except for the requirement for the support equipment sling, this )
, canopy is very easy to remove. The % inch screw is remnved to allow inserting screw {3'
q which is a part of the sling. When the "PIP PIN" is removed, canopy can be supported

! with sling and merely slid back off of the track and removed from the aircraft.




WORK UNIT COD¥ 1213Q ITM  CANOPY ASSEMRLY

LOCATION: Upper Forward Fuselage

CUPPCRT EQUIPMENT: 40° support strut Nitrogen supply (installation onl;
Canopy sling Workstand
Hoist ) -

ACCESS :

Counterbalance access panel (50 screws) (restricted panel)

REMOVAL: Open canopy, install strut.
Deservice counter balance cylinder.
(lose canopy.
. Remove access.
. Disconnect actuator & bungee (1 bolt)
Remove pivot nuts (2), strikers (2), washers and spacers
(Keep track of location of washers and spacers).
T. Install sling.
-<Cantion--No Not Di~tarb Recentriacs When Rem~vipe Pivotr Balts,
8. Remove pivot bolts and washers (Mote: 3~lts serielized).
9. Lift canopy.

.

Eal UV RN\ o

AN\

INSTALLATION: 1. Reverse removal process.

2. Trim canopy 2s needed
(2ee rontinuation sheet)

FUNCTIONAL (HFCK: Open, close, and latch check
Cabin pressurization check

TEST ECUIPMENT:

Cabin pressure checker

-

]
L]
i

- —

Ci{OSE UP: Revlace access panel,

ANALYST'S OPINION: Canopy replacement is rather complex. Too may loose parts have t
be preserved in the order or orientation of removal. Canopy latch rigging is critical
The airconditioning seal is difficult to position. The canopy eccentrics make
adjustment of the canopy to the airframe easier than many canopy installations.
Ammodrum access panel must be installed before the counterbalance access panel is
removed.
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CONTINUATION SHEET:

WORK UNIT CODE 12110 ITEM _ CANOPY ASSEMBLY

INSTALLATION: (Continued)

4. Adjust airconditioning "donut" seals
5. Reservice counterbalance cylinder

r—
- D

,j.'s 3;.‘.. e B
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3. Adjust & rig canopy latching mechanism
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YORK UNIT CODv 1118k TT°M Movesble Canopy

LOCATION: Top of fuselage two canopies one for each cockpit

3

E
SUPPORT EQUIPVENT: Sling andhoist £
Safety strut %
ACCESS : Aft canopy requires removal of 2 panels (25 screws each) !
: S
= z
254 € =
B ! ? 1. Open canopy and install strut g
;§ f 1 REMOVAL: 2. Remove canopy interlock blcck (1 ball lock pin) ‘é
=% 7 3. Remove ele~trical connector (AFC SN6) £
- - FWD: < 4, Remove nuts from hinge point 2
- 4 5. Install sling, remove safety strut b
= - 6. Disconnect actuator attachments (2 nuts, bolts, and bushings) Z
. ) 7. Place selector in "close" to retract actuator 2
%& ‘ 8. Iower canopy about 20 and remove hinge bolts Z
= i {9, Remove canopy E
-3 - (cre continnation sheet) £
= i

FUNCTIONAL C(HFCK: Ralse and lower canopy
Cockpit pressurization check

-
» N
SR

JU—

TE3T ECUIPMENT : Cockpit pressurization checker

 m——

- Wy . - TR =
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CiL.0SE UP: Aft: install accesses

il ;L«mm.;m-nmmﬁé'mmm&mmmmm S

DA

ANALYST'S OPTNION: This is a rather difficult installation. Access to the hinge
nuts is hard in both forward and aft locations. The canopy must be positioned
specifically to allow this access. Removal from the hinge points is tedious and
requires jockeying of the canopy, actuation of the canopy to disengage the actuator
is not desirable from the standpoint of expenditure of air, hazard to personnel, and

the extra task.
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CONTINUATTON SHEET:
WORK UNIT CODE 11184 ITEM __ Movesble Canopy A TRCRARD ___Fh
REMOVAL: (Continued) .
AFT: ,{ 3. Remove strut, actuate canopy clczed
| 4. Remove accesses
t 5. Open canopy, install sling
, 6. Disconnect actuator .
i‘ 7. Retract actualor
! 8. Iuwer canopy to gain access to hinge nuts and cotter pins )
i 9. Remove hinge nuts -
'Llo. Remove bolts
11. Remove canopy
INSTALLATION: 1. Reverse of removal
2. Rig latches
i
s
"
4
|
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WORK UNIT CODr 1111l JT-M Canopy Assy. AIRCRAFT F-1b

LOCATION: TIorward, Top fuselage

SUPPCRT EQUIPYENT: Sling

Hoist
Dolly i - -
ACTESS : 1 access (19 stress panel fasteners) .

REMOVAL: 1. Remove 2 lanyards (2 screws; 1 bolt)
2, Disconnect canopy seal quick disconnect
3. Install sling
L4, Disconnect onenratic zctuetor (7 bolt)
5. Raise canopy to 60  angle - releases itself
6. .emove canopy

INSTALLATION: Reverse of removal

FUNC'TIONAL CHECK: Cabin pressurization check
Operate canopy

TE3T ECUIPMENT: Cabin pressure checker

& Rlsmrsiniosroncastr D stmoins i wiibnssaed D

=

&

C.OSE (P: Install access

it

T e SR N e TR

ANALYST'S OPINION: This is a goocd installation, Canopy removal is simple, inhibited
only by the weight and size of the canopy. A clever method of connecting the canopy
to the hinge allows it to release itself when opened beyond 600. This not only
simplifies removal, but eliminates the complexity of an additional device to release
the canopy during ejection. Allowing the canopy to overtravel also allows the canopy
actuator to move full stroke. This permits safe disconnect of the actuator without

requiring deservice of the airbottle.
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12110 IT:M Cabin Hood Assembly AIRCRAFT AV-8

WORK UNIT CODE

LOCATION: Forward Fuselar- Top Side

i
it

W

ot

SUPPORT EQUIPMENT: Work Stand

=4
34
EY
=

P L e

ACCESS : Open canopy
REMOVAL : 1. Release 3 cables (hooks ea.side, cotter pin in rear)

2. Remove 2 bolts (one ea.side)
3. Roll canopy back and remove

INSTALLATION: 1. Reverse of removal
2. Adjust air conditioning seal
3. Rig canopy brake

FUNCTTONAL CHECK: Cabin pressurization check

~———

TEST ECUIPMENT: Cabin pressure checker

CiOSE UP: (lose canopy

ANALYST'S OPINION: This is a lightweight, simple installation. The detonating cord
system is totally contained in the canopy requiring no disconnects during removal.
The lower cockpit step extends automatically during canopy opening and a step mal-
function will likewise prevent canopy opening.
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VOTEM: 11 Air{rame

HOMENCLA "URE: Radome

*UC:  A-k: 11112 A-6: 11111 A-T: 11120 F-h: 11112

#=8: 11121 F-1k: 11121 AV-6: 11110

GENERAL OBSERVATIONS: Generally, the radomes are large and high off the ground.
In most cases, a jury strut is recuired to support the radome when
open. The largest radomes on the A-6, F-4, and F-14 have slings to
help removal because of bulk and weight. In some cases, antennas or

other components are mounted in the radome.

DESIRABLE FEATURES: 1. In most cases, latching mechanisms are simple and
nuickly opened. The F-ll single latch is excellent. 2. Except for
the AV-8, removal tasks are kept simple and require no additional ac-
cess. 3., Slings are provided vhen size dictates the need for extrs
help. U. The A-6 radome is hydraulically opened and has several
alternate methods of power to accommodate the maintenance situation.

5. The A-7 jury strut is attached permanently to the radome.

UNDESIRABLE FEATURES: 1., Jury struts are not integral with the radome or
mating structure in several cases. Loss of struts occurs and they
are often tricky to install, A radome latch open mechanism would be
preferable, 2. Mounting of other antennas or unassociated components
in the radome causes extra maintenance effort and risk. These items
should be airframe mounted and the radome function only as a fair-

ing. 3. The AV-8 radome is unsatisfactory. It requires a special
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SYSTEM: 11 Airframe

NOMENCLATURE : Radome

UNDESIRABLE FEATURES: (Cont.)

wrench to open, has pitot/static lines routed through it as well

s as several other components mounted in it, and reguires prior re-

; moval of 7 access panels. The nose reaction nozzle is in the way

E

i i of removal and it must be positioned properly with the control stick. -
¥

o

T T P oo Ty
‘. o N R s Pk

AﬁDHIOML REMARKS: I+ was noted that the F-4 radome had a sharp metal point
vhich is quite effective in reducing rain erosion, one of the more
common causes of radome removal. Blunt noses such as the A~7 and
A-6 are more vulnerable to rain damage. All radomes are designed
to serve their function of covering the radar dish and, except for
the AV-8, provide guick access to components mounted inside. Radome
maintenance is complicated by the electrical transparency reauire-
ments vhich meke them a more complex problem than is obvious on

observation,
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VORK UNIT COD¥ 11112 IT:M __RADOME

LOCATION: Hose of Lircraft

SUPPCRT EQUIFVENT:

¥Work stand

Ho access required

REMOVAL:: < v oeses
REMOVAL: 3. Open radome- 2 latch fittings
2. Remove attaching boits from pivot at top of radome
3. Lift off

AR AN

INSTALLATION: Reverse of removal

PUNCTION “ECK : s .
FINCTIONAL CHECR: cpecx mechanical elignment

1]
[TV AP, 0

s AR S 1

LI

l
)

I
!
i

2

% E

=37 e .
1000 ".{_':N" fione

=
-
a2

I‘qu L] .Y - . . - . . . - .
4 YST'S OPTRION: This is a good installation. The radome is easy to remove.
However, it is sufficiently high enough to reguire the average worker to use a

workstand vwhich is considjered a drawback. Other than this, it is a good design.
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YORK UNIT CODE Radome A-6

Nose of Aircraft

LOCATION:

SUPPORT EQUIPMENT: Sling to hold and support radome.
Transportation dolly.
Overhead crane,

Jury strut.

ACCESG: RNone

REMOVAL: 1. Remove 2 bolts cn each side of radome.
2. Release radome latch,
3. Open radome (can be opened by electrically driven pump, handpump in wheel
well, or handpump in cockpit.)
4, 1Instell jury strut.
5« Attach sling to radome,
6. Remove rod end attach bolt securing actuator to radome.
7. Remove bolts from hinge torque tube,
8. Remove radome with sling.
9. Place radome on transportation dolly.

INSTALLATION: 1l. Reverse of removal.
2. Check fits of radome.

SUNC P JONAL CHEC¥: Cycle radome with hydraulic system.

TRV SCUIPMENT: None
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ANALYST'S QPINICN:

Redome should have mechanical lock open latch in addition to the

SO et

hydraulic lock to hold the canopy open. A latch would eliminate the need for a jury
strut. The jury strut was not stowed in the radome, but should have provisions for

stoxring one. Alternate sources of opening radome are convenient to have especially

when the nose wheel well hand purp handle gets lost. This redundancy, however, does
add weight because of the additioral plumbing required. The handpump handle in the

no82 wheel should possibly be made 2 permanent part of the handpump assembly,
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IPPORT ECUTTDEN .
PORT B :

YorY. stand to reach radome.
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TV I COun 11120 1. 2Y  Redome ATIRCRAFT _A-7
LOGATION: Nose of Aircrafs Above Engine Inlet Duct

I,

’

aoseaevey
D
R

None

SANOVI L

Release or loosen cne dzus fastener on each side securing cver center lat

vosition,
until handle latches to open position.
forward so that oval shaped eyebolt disengages hook

handle in the stoved
Open eech hardle aft
Rotate locked handle
in radome.

Raise radcme and rotate curved iury strut from raicme. and align jury
strut clevis with fitting locnted on fruselage frame,

Install pip pin to attach jury strut to frame so that radome will be
held in open position.

Remove 3 radome hinge compression sSprings.

Remove 3 nuts. washers, and bolts holding hinge pin halves together.
Remove pip pin sesuring jury strut and lower radome.

“"Jockey" assembly to nne side or the other so that hinge pin ¥ill slide
ir slots of fuselare hinge half so that one or the other hinge pin helf

can be disen:aned. - . - .
A (Zee continurtion sheet)
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ANALYST'S OPINICN:

Radar hinge arrangement is functionally simple, but requires
ng Di€,

manipulation both to engage or disencage hinge pin halves with radome and fuselage

hinre halves.
installeation.
something on the dish could be damaged.
stand on the work stand directly in front of the dish.

The ccnseruences are possible damage to radome during removal and
Also, when radar dish is present, there is & very sooc chance that
This is because the technician has to
Removal during gusting winds

will necessitate having additional assistance from other personnel to preclude

losing a radome to the wind.

The jury strut fitting attached to the radome is

i
i

Wty

FR R

¥ . ;
gi attached to a fiberglass channel which appears to flex readily if care is not

(See continuation sheet) 2
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CONTINUATION SHEET:

11120 TTEM Radome Arosarr AT

WORK UNIT CODE

REMOVAL: (Continued)

10, Disengage other hinge pin and remove radonme.

INSTALLATION: Reverse of removal.

"ANALYST'S OPINION: (Continued)

exercised when stowing or unstowing the strut. Strut swivels at radome attach
fitting which allows jury strut rotation for stowing and unstowing. In the
stowed position, the pip pin attached to the clevis end of strut is used to

lock strut in stowed position. Pip pin is hard to engage in stowed position,

but quite possibly gets looser with usage. The radome overcenter latch reguires
a double action to disengage the attach hook on radome. If. for example, the
dzus fastener either fails or is inacdvertently not secured, the latch handle will
remain closed in the stowed position; or, in worst case, only unstow in flight.
Total disengagement requires that handle be rotated forward. This feature seems
like a good redundant safety feature. ’
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WORK UNIT COD¥ 11112 JT"M _Radome

m@m" % ﬂ"@ﬁﬁ,"‘"‘:w‘ 2

LOCATION: Nose

;
ﬁ
~
e %
2
5
- E
SUPPORT EQUIP¥ENT: Sling and hoist %“
- 8
L1 %‘f
ACCESS : None %
- 41§
) RIEEMOVAL - 1. Open radome (%; sq drive jacking bolt - U places) %
o 2. 1Install sling and support weight
. 3. Remove pitot line (1 connector)
, L, Disconnect coax lead (1 connector)
™ 5. Remove hinge pins and radome
- INSTALLATION: 1. Reverse of removal
i 2. Trim new radome to get proper seal fit
j»
T FUNCTIONAL CHFCK:  pitot static check
Check APN-154

oo
é ¥

TEST ECUIPMENT: Electrical power
Pitot static checker

gy s

Ci0SE UP: None

xay

fren

ANALYST'S OPINION: This is a very large radome and requires a sling for handling.
A bulb serl is used at the contact point with the fuselage requiring a critical
trimming during installetion of a new radome. Mounting the APN-15h antenna in the
radome requires disconnect of the coaxial cable and additional checkout tasks.
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YORK UNIT CODE 11121 TYEY _Radome AIRCRAFT _F-87

LOCATION: Nose of Aircraft

SUPPORT EQUIPMENT: Work stand.

ACCESS:  None

‘REMCVAL: 1, Fully open radome,

2, Install jury strut,

3. Disconnect pitot heat line,
4, Pull quick release pin.

5. Remove radome,

INSTALLATION: Reverse of removal,

FUNCTIONAL, CHECK: None required,

.....,,.
IE ..

TR RCUIPMENT: None required.

VT e e el o s, 2

[p———
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CT.OSE UP: None

st

-
e LR iy

ANALYST'S OPINION: Radome opens upward requiring that jury strut be installed to hold
. strut haspto bepremovedqfromngtowed position in radome and installed

in hole in radome and nose structure to hold radome open and removed and stowed in radome
when it is closed. The jury strut frequently gets misplaced or lost and is & nulsance
from this standpoint, Future designs on radomes this size should incorporate a latch

or locking device to hold radome in open position, If a jury strut is used, it should
not be separable from the radome so that it will not be lost,
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YWORK UNIT CODF 11121 IT:M Radome AIRCRAFT F-14

LOCATION: Nose

SUPPORT EQUIPMENT:Sling and hoist
Jury Strut

ACCESS ; None

B0 et bt ot b by B O i N o o v et oA "\?‘., :

v e

REMOVAL: 1. Unlatch (handle under nose) radome
2. Push radome up, install jury strut
3. Install sling
4, Remove actuator (1 bolt)
5. Open coax connector
6. Remove hinge bolts (2)
7. Remove radome

INSTALLATION: Reverse of removal

1
TR ANY e Ay U0 e LA e Bt I M W T

[ PUNCTIONAL CHECK: None
E [ TEST ECUIPMENT:  None
t 1

CLOSE UP:  Wone,

1

-

ANALYST'S OPINION: Except for size, this radome is easily removed, It has the aisade
vantage of being 6 feet off the ground. The radome latching mechanism includes a
single large latching handle conveniently located on the right hand side of the nose.
If the radome is not latched, the handle cannot be stowed and serves as a very obvious
signal to that fact. The requirement to disconnect the coax cable introduces a risk
to a system that is not involved in the maintenance being performed.
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WORK UNIT COD¥, 11110 TT:M Nose Cone Section Structure AIRCRAFT AV-8

LOCATION: Nose

SUPPORT EQUIPMENT: Special spanner wrench

ACCESS : 1 Panel (9 screws)

4 Panels (2 screws)

1 Panel (8 screws)

1 Panel (11 scews) ) '
REMOVAL: « Disconnect pitot and static lines

1

2. Remove cannon plug (1)

3. Disconnect 4 special mount bolis

4, Pull back on stick in cockpit to position reaction nozzle
shutter to clear

5. Remove radome

INSTALIATION: Reverse of removal

FUNCTJONAL CHECK: Pitot/Static check
Camera function check

TEST ECUIPMENT: Pitot/Static Checker
Electrical Power

CiOSE UP: Install panels

ANALYST'S OPINION: This is definitely a bad installetion. In spite of its small
size, which should make removal easy, it has been complicated by the inclusion of
several components mounted to the radome interior. Further, routing of pitot/static
lines to the radome yYeqaires disturbance of an essential instrument system. Too meny
access panels must be removed (seven panels held on with 36 screws). A man is re-
quired to move the stick to position the nozzle to clear the canopy during removal.
Finally, it is hard to justify requiring a special wrench to perform the removal task.
Overall, this has to be considered the worst radome installation among the aircraft
surveyed.
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Fuselage Compartments

NOMENCLATURE: Ejection Seat

wycs  A-lk: 12110 A-6: 12110 A-7: 12210 F-h: 12230
r-8. 12260 F-1lk: 12111 Av-6: 12210

GENERAL OBSERVATIONS: The seat installations depended more on seat design

than airframe factors., In most cases, the canopy had to be removed

first, Personnel hazard from various munitions items used in seat

function and the criticality to pilot safety reaquire specialists in

handling of the seat. Seat safing procedures are reocuired on all

seats and are not detailed,

The A-7 seat and rear seat of the F-lI can be removed

DESTRABLE FEATURES: 1.

without prior canopy removal, This reduces task effort consider-

ably. 2. The A-7 seat is light enough to remove without a sling.

3. Generally, attachments and connectors are accessible with a few

exceptions in the F-L and AV-8, L, The A-l4 has a removal procedure

decal which is a helpful reminder if it is kept current with changes

to the seat or removal procedures,

UNDESIRABLE FEATURES: 1. Except for the A-U and A-7, the seats are heavy and

difficult to handle, This is specially true of Martin-Baker seats.

2. The seat installation in the F-4 and AV-8 have some disconnects

Two potential safety hazards exist

that are difficult to reach. 3.

in the AV-8: difficulty in disconnecting the LOX block car result

in energizing the bailout bottle and no safety pin is available for

the drogue gun. 4. The F-1k rocket motor is removed with the seat
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SYSTEM: 12 Fuselage Compartments

NOMENCLATURE ¢ Ejection Seat

UNDESTRABLE FEATURES: (Cont.)
and must be transferred to the new seat or stored awaiting return

of the original seat. A storage and handling.problem exists.

ADDITIONAI REMARKS: The ejection seat is a very special item which usually
{ functions only once in the life of the airplane. It should remain
undisturbed in the airplane until preventive maintenance is to be
performed on it then should be easily and aquickly removed. It has
several critical interfaces with the rest of the egress system
vhich should be conveniently located. Components of other systems
should not be located so that seat removal is reauired for access,
This is not always accomplished in the installations studied. Pri-

marily, however, the details of seat installatic» and interface

are determined by the seat designer who is concerned with proper

e iy
A

1

function rather than the airframe designer who locates it in the

o
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cockpit. 3

3 N
tr
»
.
!
i
H
]
E 3
3
. 4
i
WA
¥
oo
i
-
g
Ay
4
’!(
2 b
S
IQ’
P
1
=
=
2 ~ -
LA "* s*«es,v;.-e:&-ﬁ:-f Foe - Tt
- “ - (Sl SIS
A et b, g, # L h e ——————— 2""” “tu w\.,u . ,H_‘_, > - —— — e
"\‘:{_s < =W

.- A e - N




a-

W Py

-

ok,

YARMI I IVRLD 1y A g g 1

A by

L
~ .
k3

-
>
T

—ly
w
PSR

b L

i

WORK UNITI cODE 12110 ITEM Ejection Seat ATRCRAFT A-UM
LOCATION: Cockpit
SUPPORT EQUIPMENT: Sling Jury Strut

Hoist Nitrogen servicing equipment

Transportation dolly

ACCESS: Must remove canopy.
REMOVAL: 1. Install Safety Pins
2. Discounect Lanyards
3. Rem~re Parachute and Survival Kit
k.  Disconnect Inertial Reel Hose
c. Disconnect Seauencing System Hoses
6. Remove Firing Mechanism Cover
7. Disconnect Seat From Catapult (1 bolt)
8. Attach Sling
9. Lift From Aircraft

INSTALLATION: Reverse of remocval

-

FUNCTIONAL CHECK: Pull test to check frictional load on seat.

—

St A L A i Bt o o, o Mt i Bttt L L T TITOITY L] oo

TEST EQUIPMENT: Scale for pull test,
CLOSE UP: Install canopy, service tungee cylinder, test canopy seal.

gy

ADDITIONAL REMARKS: Except for need to remove canopy, this as a good installation. %
Ejection seat meintenance is so critical to pilot safety that removal and installation
should not be inhibited by n major task like canopy removal. It was noted that the Z

A-l has a decal that lists canopy/sest removal procedures.

for trained personnel. It can be counterproductive if it is allowed to become

nroncurrent or if someone tries to substitute it for use of the manual.
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WORK UNIT cobk 12110 1TEM MKGRUS EJECTION SEAT AIRCRAFT A<b

LOCATION: Cockpit

SUPPORT EQUIPMENT: Sling Hand wheel
Overhead crane External electrical power
Trangportation dolly

s
53
s
=23
‘F
= 3
=
=3
=<
=
33

ACCESS ¢ Canopy has to be removed to gain access to ejection seats.

1 REMOVAL: 1., Remove canopy.
B 2, Attach sling to seat with four pip pins (two on top and two on bottom)

3. Remove 2 pip pins for the leg restraints,
L. Remove seat ordnance.
g S. Remove quick-release for life support equipment. -
6, Disconnect electrical disconnects.
7. Install hand wheel to unlock seat from rail.
8. Hoist seat from rail and place on transportation dolly.

(Ejection gun remains with aircraft)

VI TR

A

INSTALIATION: Reverse of removal

[ T A

= FUNCTIONAL CHECK: Perform pull force check on face curtain and handle,
= ] Check operation of seat positicn motors.

———-

TEST EQUIPMENT: Force scale (fish scale type)

S

NI . AR~ 211 ¢

CLOSE UP: Replace canopy

ADDITIONAL REMARKS: Seat fore & aft seat ..djust motor were reported to be unreliable
and hard to remove and replace on one seat. No other undesirable
characteristics were noticed,
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WORK UNIT CODE 12210 ITEM Ejection Seat Assemblv AIRCRAFT A.7 S

LOCATION: Cockpit

RUAGTERERE L) W Mﬁtm

!
v

i

)
i

SUPPORT BQUIPMENT: 720 strut Spring scale (0-150 1b. ft.)
4o~ strut
DART cover

ACCESS : Open canopy & install 40° strut

(deflate and disconnent counter balence crlinder, remove strikers)
(disconnecg radiation shield hoses (2) & microswitch (3 screws)
Install 72~ strut

REMOVAL: 1. Gain access and safety seat for removal.
2. Remove parachutes and survival kit, E
3. Disconnect DART lanyard quick release pin under forward edge of seat pat
L, Push radiation shield up 6-8 inches to clear seat
5. Remove cover from top of seat (6 screws)
6. * Disconnect seat from rocket (1 bolt on top aft of seat).
T. Lift seat up rails until clear

vttt it d Seacirineie

i

B

i

* Subsequent to ACC 236, remove flex line from top of rocket

INSTALLATION: Reverse of removal procedure

FUNCTIONAL CHECK: Perform go-no go check when rails engaged
Check seat alignment, side play
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TEST EQUIPMENT: None
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CLOSE UP: Install L4o° strut, hookup counterbalance and service, install strikers,
hookup radiation shield hoses and microswitch, adjust microswitch

ANALYST'S OPINION: Notable in this installation is the ability to remove the seat
withoug prior removal of the canopy. This saves a great deal of time and effort.
The T2~ strut holds the canopy securely out of the way and the smell investment of
effort required to disconnect the counterbalance and radiation shield to allow

n
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Z sufficient motion is more than repaid. Seat removal is fairly normal for ejection 2
,h§§ seats with the usual cautions and warnings. The seat is comparatively light weight.%
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MB Rocket Assisted

VORK UNIT CODZ 12230 TTM _ERjection Seat MK=H7 AIRCRAFT 4
LOCATION: Forward and aft cockpit

‘v'vw M(‘:'

SUPPORT EQUIPVENT: Sling and hoist
Set of special unloading tools (to unload pyrotechnics and

explosives)
Forward Aft

ACCESS : Canopy removal required Canopy removal not required )
unless seat disassembled |

in airplane

1. Remove 2 leg restraint lines (1 Pip pin each) 1
REMOVAL : 2. Remove 2 trip rods (1 nut and bolc each) }

3. Remove actuator connector (1)

4, 1Install starwheel (spec tool)

5. Install sling and remove seat -

o 4

INSTALLATION: Reverse of removal

P

o

FUNCTIONAL CHECK: Actuator check (raise and lower)

— *
!:nm.c

i BN LRV KAreh T PG T

-

TEST ECUIPMENT: Electrical power

v

TR T

prestmon
@

Ci0SE UP: Fwd: Install canopy

e
ANALYST'S OPINION: This is a heavy seat but a good sling is provided. Safety pins 5
are adequate. 1Trip rod and leg restraint disconnect points are hard to reach. The ~5

ability to remove the seat from the aft cockpit without canopy removal is good. The
front seat can be disassembled and removed without removing the canopy but this is con-
gidered a method to be used only under extraordinary circumstances.
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UCHR UFIT COurn. 12260 i'E¥ _ £jection Jeat AIRCRAXZ? __F.R )
(Martin Baker MK-F7)

LOCATION: Cockpit

AL S A S AN A v ith

TUPPORT BOUTOMNEND: "Cherry Picker" or crane. Molly to support seet, =
Special support slinsg.
Brass hand -theel, —
ACCEST:  Seat can be removed by either remowing canopy or by reaving it in place,

7ith canopy remcved, batier acress is ra2ined at the cost of »avins to perfor~ cockpit
vressurization check after reni~~inr ~2nopy.

)

1. Life support systems have to be dicsconne ted orinr *¢ ctartinc removal
orocedures.

2. Brass hand wheel 1as +n be installed on sez® assembly so “kat seat can
be removed Tron ejecticn ~un.

3. "Cherry Picker" or crone is reguived to 15fe seat out of 2iroraft.

b, Pamnved =ent is placed on sunpors or irensnortatien delly.

Kbt etmdnis pmenu i tmedteunbin

+R

B

JHSTAILATTION: Reverse n~f removol,

“TRC JORAL (PinCH: Measured prll checks are made of firing mechanism handles writh
- - T sprinr scale,

r

At At R RS MR S AL B A AR Rl

J
o

e SN PTRLENT Spring scale ("fish scale") reouired to check handle forces,
. . tddia . - 3
~LOCE UP: Replace canopy (if removed).

R P A AL i

ANALYST'S OPINION: An ejection seat assembly is relaetively large and heawvy ref-:uiring‘ E
special support equipment te 1ift and support seat asserbly. Scme suppor® eruipment is E

necessary due to the size and wreight of an ejection seat assembly. This resuirement =
Goes not seem unreasonable. Removrl procedures coul? possibly be simplified by having

P ] - n

a canopy that is removed easily or by having a canopy that hes a Jarge enough "canopy g
open” angle that allows seat removal without removing the canopy. £
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WORK UNIT CODE 123111

ITEM MKGRUZ/( ) Bjection Seat AIRCRAFT F-14

LOCATION: Cockpit - front & rear

SUPPORT EQUIPMENT: Hoist, Sling Seat Dolly
Lockout Handle External Electrical Power

i

ACCESS: Remove canopy

REMOVAL: 1. Raise sesat
2. Disconnect oxygen line (quick disconnect)
3. Disconnect leg straps (2 ball lock pirs)
L. Disconnect seat position electrical plug
5. Disconnect 2 rods at back of seat {2 bolts ea.)
6. Install hoist
T. Lock detent with lockout handle
8. Hoist seat, place on dolly
9. Remove rocket rack

INSTALLATION: wverse of removal

FUNCTIONAL CHECK: Check positioning
check oxygen hookup

o ——
-

TEST EQUIPMENT: External Electrical Power

[e—

CLOSE UP: Install canopy

e
T b dhee M

I

s RNt e

AMALYST'S OPINIGR: This assembly also includes a ballistics mechanism that remains
in the airplane during removal. The rocket mechanism aiso is removed and installed
on the new seat. Although this eliminates the hazard of transporting and handiing
of the rocket in the shop, it is an additional significant task and presents a
storage p:roblen if the replacement seat is not irmediately available. Normally,
canopy removal would be considered a deficiency. In this case, the removal is so
simplified that it can't te faulted. Any canory has to he overextended for seat
removal. The F-1l requires only tne additional task of lifting it free and placing
it out of the way.
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WORK UNIT CODZ 12210 IT:M _Eiectiop Seak ATIRCRAFT _Ay-8

LOCATION: Cockpit

SUPPCRT EQUIPVENT: Set of special tools to unload pyrotecnnics and explosives
Sling & hoist

- ACCESS : Remove canoupy

REMOVAL: 1. Disconnect leg restraint lines (2 ball lock pias)
2. Remove trip rod (1 tall, lock pin)
3. Disconnect IFF switch (1 ball lock pin}
L., Disconnect lower LOX block (1 quick disconnect)
5. Install star wheel (special tool)
6. Install sliug 3
7. Remove seat
8. Complete pyrotechnics from seat

N st e

R

INSTALLATION: Reverse of removal
NOTE: Hcok up electricel disconrect for actuator during installation (autamatic Z
release during removal),

B

st

m
il

FUNCTIONAL CHRCK: Seat actuator check

WGP S

. .
¥ e v
“

5

Ay Rt

available. E
*%% Sefety Note: - t2- .ty pin is needed for drogus gun, Provisions are in the
gun but no pin is avalls -le, NARF uses pip pin from trip rod. Without the pin,

tek TEST ECUIPMENT:  Electrical power
i 3
jE 2=
I CLOSE UP: Install canopy 3
g © y = f?:d:
4 ANALYST'S OPINION: The seat is quite heavy and it is difficult to get $o some jg
1T uT disconnects, particularly the LOX Block (can actuate bottle) and actuator canmon 3
HL plug. leg restraint pins are gifficult to reach - not much room available in et
Fo small cockpit. The sling is locally manufactured. NARF personnel say none is :_g
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(See continuation sheet)
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CONTINUATION SHEET:

WORK UNIT CODFE 12210 ITEM Ejection Seat

AMALYST'S OPINION: (Continued)

the dro~ue can be fired by a pull on the trip rod.
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SYSTEM: 11 Airframe/12  Fuselage Compartments

NOMENCLATURE : Canopy Actuator

UC: A-l: 11365 A-6: A-7: 12126 F-h: 12315

F-8: 1211  F-14: 12521  Av-8: _12123

GENERAL OBSERVATIONS: The meihod of assisting the pilot to open the ceanopy varies
considerably from one airplane to another and does not lend itéelf very
well to comparison. The AV-8, A-U, A-7 and F-8 have assists to manual
opening while the F-4, A-6, and F-1li have powered canopies., Cenopy size
and weight dictate complexity and associated meintainability problems.
The A-6 and AV-8 canopies slide aft to open. The others are aft hinged

"elamshell" types. Significant differences in type and location of

2,
gzt

actuators results.

DESIRABLE FEATURES: 1, The simpler assist methods are easier to get to usually

SRR ALY

&

and are smaller. The AV-8 is the simplest consisting of two simple

P

-

bungee cords which if not broken are quite easily replaced. 2. dJury

struts are nused to support the "clamshell" type canopies during actua-

...
Nl Vi Pttt

tor removal. The F-8 strut is also used as & reference in rigging.

. rew—
. v,
e e AT
«

3. The F-14 actuator uses different connectors on each pneumetic line

to prevent improper hookup. U4. The A-li actuator is the most access-

...
- .
2 ket s
e
i

ible with no requirement to remove any panel or component for access,

5. The F-8 uses a locknut rather than & cotter pin.

* L RS,
‘

s ..“- -
)

<Y

UNDESIRABLE FEATURES: 1., Powered canopies have large actuators and in the case

if

'f“;; S

{{ of the F-b and F-14 access requires seat removal. Access in the F-l
e
,;% §; is especially bad. 2. Access on the F-8 canopy deck is difficult,
2 This was overcome in the A..7 by adding a 50 screw access penel,
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SYSTFM: 1i Airframe/12  Fuselage Compartments
NOMENCLATURE : Canopy Actuator

UNDESIRABLE FEATURES: (Cont,)

3. The AV-8 bungee cord, if broken, requires removal of several

components to thread the new cord around the sheaves,

ADDITIONAL REMARKS: The AV-8 bungee cord is located in the nose wheel well
and connected to the canopy by cables, A very simple system made
possible by a light canopy. Of the assisted canopies, the AV-8
is the simplest, the A-U is the easiest to remove, the F-8 is the
nost difficult, and the A-7 requires the most access effort but
is fairly easy to remove. The powered canopies of the F-1l the
best and the F-U the hardest to remove, but both are less acces-

sible then the assist actuators, The A-6 was not observed,
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WORK UNIT CODE 11365 IT:M _Canopy Enel Bungee.Assy . AIRCRAFT p.ly

LOCATION: Aft of seat - topside

SUPPORT EQUIPMENT: Jury strut
Nitrogen Servicing Equipment

ACCESS : Open canopy

REMOVAL: 1, Open canopy
! 2, Install jury strut
3. Release Nitrogen pressure
1 4, Remove canopy attach bolt
5. Disconnect canopy jettison actuating line
6. Remove lower attach bolt
7. Lift out of aircraft

INSTALLATION: 1. Reverse of removal
2., Service Bungee cylinder

i FUNCI'TONAL CHECK:

. ———

Actuate to insure proper operation

i { TEST ECUIPMENT: None

)
! ? - CLOSE UP: Close canopy

ANALYST'S OPINION: This is a good installation. Access is good with no access panel
removal required., Tasks are simple and easily performed,
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WORK UNIT CODE 10126 ITEM AIRCRAFT _A.7
Cylinder
LOCATION: Cockpit, aft of seat
SUPPORT EQUIPMENT: 40° strut
Nitrogen Servicing Equipment
Workstand
! I2CESS:  Access panel (50 screws) (restricted panel)
{
) . REMOVAL: 1. Open canopy, install atrut, deflate counter balance cylinder

2, Close canopy, remove access
3. Remove upper and lower bolts - keep shims,
k, Remove ccunter balance cylinder

INSTALLATION: 1. Reverse removal procedure
2, Re-service counterbalance cylinder

FUNCTIONAL CHECK: Check canopy by opening and closing

E:} [P ‘j
o

g TEST EQUIPMENT: None

CLOSE UP: Install panel

L e
g o

ANALYST'S OPINION: Ammo drum access panel sust be installed if counterbalance panel
. is off with counterbalance serviced. Access is good excepi for the 50 screws required
in the access panel, Tasks are fairly simple.
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WORK UNIT CODE 12315 IT:M Retract Cylinder AIRCRAFT F-U
(Canopy Actuator)

D R

LOCATION: Behind Seat, Each Cockpit

SUPPORT EQUIPMENT: Canopy Safety Strut (Aft Canopy)
Nitrogen Servicing Equipment

ACCESS: Forward: Remove canopy, seat, and radar scope and rack in aft cockpit

Aft: Remove seat and 1 access panel (48 screws)

. REMOVAL: Aft: (seat removed)

1., Install strut
2. Bleed three pneumatic bottles (1 in radome, 1 LOX compt, 1 behind door #23

3. Remove canopy damper (2 bolts)

L, Disconnect canopy actuator pressure lines and stow inside door
5. Remove sound proofing on access panel (glued on)

6. Remove access panel

7. Remove lower attach bolt, bushing

8. Remove upper attach bolt, bushing

9. Remove actuator

(See Ccontinuation Sheet)

‘ | FUNCITONAL CHECK:  Leak check pneumatic system
Operate canopy

{ TEST ECUIPMENT: None, however additional pneumatic service may be required
on completion.

CLOSE UP: Install removed items

ANALYST'S OPINION: This is a difficult installation. NARF personnel indicate that
;‘ Temoval can be accomplished in the aft cockpit without removing the seat but they

B consider it too hazardous to do routinely. Working position is awkward, The glued
on sound proofing over the aft access penel is bad. The requirement to remove the rad
scope rack during removal of the forward actuator is worse, ;
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CONTINUATTON SHEET:

I
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Retract Cyliader ARCRAMYT F-ll»
(Canopy Actuator) — e

i

WORK UNIT CODF 12315 ITEM

"1
i

-
Al

REMOVAL: (Continued)

Py

T RN T A O

Forward: (canopy, Seat Removed)

B

1. Bleed pneumstic bottles (same as aft)
2. Disconnect actuator pressure lines at canopy shuttle valve

3. Remove radar scope rack, aft seat
j 4k, Remove lower attach bolt, bushing
5. Remove actuator

f—
rd
e

i,

PR

e

o

[
i
i

oy

(G TNN Ay PRI

T
t

: INSTALIATION: (Both Cockpits)

1. Reverse of removal
2. Service pneumatic bottles
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“ORK UNIT COuk 12141 ITEN  CANO ATOR
CYLINDER/DAMPER

LOCATION: Aft canopy deck behind ejection seat.

SUPPORT EQUIPMENT: Canopy Jjury strut and normal hand tools.

ACCESS:  Cylinder/demper is hard to get to because of angle (approximately 45°)
formed by open canopy aend canopy deck. Canopy angle and location of
cylinder rod end make access to bolt securing cylinder rod end to
canopy difficult. —_

: . ReMOVAL: 1. Install jury strut

= 2. Secure canopy firing mechanism and remove canopy firing mechanism.
-+ . 3. Remove locknut and bolt securing actuator rod end to canopy.

L. Disconnect canopy hook release arm.

5. Remove bolt and nut securing actuator lug end to canopy deck, and

remove actuator.
INSTALLATION: Cylinder is a prerigged assembly, but rod end may raquire adjustment
when installed. Jury strut supporting canopy acts as a rigging tool
for adjusting the rod end, if required.

Reverse of removal

iy
FRIPEEN

tiiceh iy

; ‘ FUNCTIONAL CHECK: Open and close canopy and check for proper damping action.
= ‘} * =
bed .. =
Y TRIT RQULIPMENT: None - |
i3 4 ;g
Y g
33 »_‘__%j
< L2 — ‘E
i CTOSE UP: None =
% E‘é

ok

g
i
i

43
. .;’f ANALYST'S OPINION: Bolt and nut securing rod end of cylinder/damper to canopy =
g 1 is difficult to remove because of having to work behind and above the ejection seat =
§5 & in a relatively hidden area. A locknut and bolt are used to secure the rod end. ::;%
bg This eases the removal tasks by not having to work at removing a cotter key. Improved -
. § [ access to cylinder/damper rod end would improve remove and replace capability. §
;? - %
= - - =
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TT*M canogy Actuator,

WORK UNIT CODE _ 12521

LOCATION: Behind rear seat, aft cockpit

SUPPORT EQUIPMENT: Nitrogen Servicing Eqrinmont

: Remove canopy and rear seat

™
o2
N

ACC

REMOVAL: 1. Relieve pneumatic bottle (NIG well)
2., Disconnect 2 pneumatic lines (B-nuts)
3. Disconnect gas generator
lt, Retract piston manually
5. Disconnect lower support (1 bolt)

6. Remove actuator
7. Remove gas generator from actuator (clamp)

INSTALLATION: 1, Reverse of removal
2. Reservice pneumatic bottle

5( FUNCTTONAL CHECK: Operate canopy

TEST EQUIPMENT: None

CLOSE UP: Tnstall canopy & seat

It is not desireable

connectars on the pneumatic lines to prevent improper hookup.

Access time exceeds task time by

p:

i

) ANALYST'S OPINION: A good job of "de-murphying" has been done by using different
¥

{

: to require seat removal to work on this actuatar,
+ & substantial margin,
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wU. K UNIT CODt 12123 IT:M Plastic Cord
(Canopy Actuator)

LOCATION: Nose Wheel Well (one cord on each side of well)

SUPPORT EQUIPMENT: Hydraulic Power and Servicing Equipment (RH only)
Small Work Stand

: Linkage plate (10 screws) (linkage need not be diszonnected)
: Remove forward ..ose steering accumulator

|2

DU

REMOVAL: 1. Disconnect bungee at cable (pin)
2. Remove pulley {1 bolt)
3. Disconnect bungee at airframe (hooked)

1. Reverse of removal

2, Adjust cable tension

3. Reservice and bleed nose gear steering (RH bungee)
after re~installation

FUNCTIONAL CHECK: Operate canopy
Check nose gear steering

TEST ECUIPMENT: Hydraulic Power

CiLOSE Up: IH: Re-install linkage plate
T RM: Re-install accumulator
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ANALYST'S OPINION: Very uncomplicated device. The bungee cord is adequate for the
Job and requires no servicing. The airframe attachment point is very high in the
nosewheel well and assistance is needed to reach it, The procedure outlined pre-
sumes a broken cord and is not good because of the disturbance of other systems
while gaining access to the pulley so &2 new cord can be threaded through. If the
cord is merely worn, it can be hooked to the new one and used to pull the new cord
into position. This installation also emphasizes the extreme overuse of the nose

(See Continuation Sheet)
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CONTINUATION SHEET:

WORK UNIT CODE 12123 ITEM Plastic Cord AIRCRAFT _AV-8
" {Canopy Actuator) i

ANALYST'S OPINION: (continued)

wheel well for component installation. It is very crowded. This can be partially
: excused by the small airframe size and requirement for light weight. Investment

in scme judiciously placed exterior access panels (which was done so well in other
areas of the airplene) would help tremendously. This &rea is narrow, very deep at
the aft end, and the open fairing doors do not nrovide sufficient easy access to B
' overcome the difficulties involved in working here. : :
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SVOTEM: 12 Fuselage Compartments

HOMENCIATURE: Seat Actuator

wuc:  A-k: 12111 A-6: 12142 A-T: 12261 F-ii: 12238

r-8: F-ib: 1211H Av-6: 1221¢
ENFRAL OBSERVATIONS: Except for the A-6, this component reauires seat removal.
In most cases, the actuator is part of the seat and is a shop removzl
item. This item is the most common cause of unscheduled seat mainte-
nance and should be removable in the airplsne without prior seat re-

moval,

DESIRABLE FEATURES: 1. The A-6 actuator is accessible without removing the
seat. 2. Except for the A-6 and F-14, removal and installation is

simple once access has been gained.

UNDESIRABLE FEATURES: 1. Except for the A-6, the seat must be removed to gain

access to the actuator. 2. The F-1i actuator reouires accurat:

h:" .

shimming to avoid interference with the frame., 3. The A-6 reouires

T )

cutting and splicing of wires, a disconnect plug is reguired.

[y

tr .

4., The A-6 also recuires spreading of the motor support frame to

v b

2

s,
-
oat,

free the motor.

ADDITIONAL REMARKS: The A-6 actually has two actuators: the tilt motor dis-
cussed here and the fore and aft actuator discussed in the comments
or th= ejection seat (WUC 12110) data sheet. Looking at recent seat

designs indicates a trend to allow removal of the actuator with the

5

seat installed., This should be encouraged.
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#ORK UNIT CODE IT*M SpaT ACTIATOR

LOCATION: Attached to Lower Section of Canted Bulkhnead in Cockpit Behind
Ejection Seat

SUPPCRT EQUIPVENT: one

ACCESS:  Must remove cznopy and ejection sest to gein access.

REMCVAL: 1. Disconnect electrical line
2. Remove attecn bolts (2)
3. Lift out

INSTALLATIONI: Reverse of removal

FURCTIONAL CHECK: Height trend
Parallel siignment
Operate seat

WA AN & hegorsonn g oo
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THST ECUIPMENT:

External electrical power

-

For——

CLOSE UP: Re-install seat and canopy and make appropriate functional checks
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ANALYST'S OPINION: It is a shame that what is a 3 step, 15 minute Job should
reguire severgl hours to gain and close access. Removal of seat and canopy to
replace this actuator is not acceptable in future designs. It can be avoided.
Other tharn this, the installation is exceilent.
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318 CO0R 12142

*2V _EJECTIQN SEAT TILT MOTOR _  AIRCRAFT __A-6

LOCATION:  Cockpit aft of seat
CUPPCRT EQUIDMENT: External electrical power

. LCCEST : Open canopy i

; Left tilt motor is accessible, but right side is not as accessible. -
#INCVAL: 1. Adjust seat full forward g

2. Remove 1 bolt securing screw jack to seat tilt “A" frame.

3. Cut electrical wires at slice zcne. :

L. Remove fasteners on motor support frame and spread frame in order Lo
remove tilt motor. ;

5. Support tilt motor, remove tilt motor trunnion from supporting
structure

6. Remove tilt motor

INSTALLATION: Reverse of removal

1 R bk b g i

THFCTIONAL. (R0 Cycle seat with at least a 175 lb. man sitting in seat. }%
TRYIT SLUIDVENT: External electric power ;

— —!§::
CLOZE UP: Close canopy 3
ANALYST'S QPINION: Sometimes a new tilt motor will not lift the weight of a 175 1lb. —y
man sitting in the seat. Some motors would stall out and not lift the combined weight %3

of a men and the seat. A motor of larger capacity should have been used to do tue job.
Instead of cutting and splicing the tilt motor electric wires, a connector should have
been used which would reduce the time necessary to replace an actuator by not having
to splice the electrical connections. Another arrangement should have been devised
that woulé have not required loosenring or removing some of the frame support hardware

(TAN |
y" s {8
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so that the frame could be spread enough to take motor out of frame. !
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WORK UNIT COD% 12261 - IT:M _Seat Adinst Actuator AIRCRAFT 5.7

LOCATICN: Cockpit

SUYPPCRT EQUIPVENT: Hone
[

ACCESS: : Open canopy and install 40° strus
(defiate and disconnect counter balance cylinder, remove strikers)
(disconnect radiation shield hoses {2) and microswitch (3 screws)
Install 72" strut and remove ejection szat,

REMOVAL: 1. Remove rocket (% bolts) (prior to AFC 321/ACC 236 remove 2 flex lines).E
2. Disconnect plug and two (2) clamps
3. Remove two (2) bolts, nuts and washer
Lk, Remove actuator

INSTALLATION: 1. Reinstall in reverse order cf removal

At

.
[

’
-

FINCTIONAL CHeCK: Perform operational check of seat adjvstment actuator.
TEST ECUIPHENT: External electric power

- L wesy
Y P LIRS S SO
2

CiOSE tP: Install ejection seat
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ANALYST'S OPINION: Requirement to remove seat to gain aczess is unfortunate. This
a case where access efflort greatly exceeds task time and requires the services of
specially trained personnel., Actual removal tasks are quite simple, It would be
worth increasing camplexity of the installation to produce a design that allows
removal without prior seat removal,

v Sy oue s WO,

&

-




S T T e A AR R

R R U IR

39

i
§ WORK UNIT CODF _1223B TT:M Seat Positioning Actuator  AIRCRAFT  F-U :
i - - !
. LOCATION: Behind Seat Bucket, Both Seats .
SUPPORT EQUIPMENT:  None
.
{4
— L““%
e ACCESS : Remove seat z ..
- i
b
i 3 . ?
REMOVAL: 1. Disconnect guillotine hose | &8
75 2. Disconnect actuator cable i
3 3. Remove override pin (QD) .
g i, Remove actuator lower attach pin E i
3 5. Remove bucket -
L 6. Remove inertia reel (2 bolts and gas line) i
22 7. Remove actuator (1 bolt) §
e

INSTALIATION: Reverse of removal

oy
e
i
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538 s ey b Sl
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‘ FUNCI'TONAL CHECK: Rocket check
K Actuator check ;

TEST ECUIPMENT': Speclal jig and gages to check rocket_angle

CLOSE UP: Install seat

ANALYST'S OPINION: This work is done in the seat shop. A better installation
would allow replacement at the airplane.
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WORN UNIT CODY 12114 TT:¥ Seat Actuator AIRCRAFT _F-lh

%

LOCATION: Behind and part of ejection seat

SUPPCRT EQUIPMENY None

ACCESS : Remove seat and canopy

INSTALLATION: Reverse of removal (ensure proper reinstallation of shims).

REMOVAL: (This task is normally done in the seat shcp rather than at the airplane),

1. Disconnect power inertia reel

2. Support seat bucket

3. Remove bolt attaching actuator to main beam (upper)

4, Lower seat bucket

5. Remove bolt, nut, and shims at actuator lower attach point (record
number and location of shims)

6. Remove actuator

—
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FUNCTIONAL CHECK: Raise and lower seat

2 -
et My ™
w‘

TEST ECUIPMENT: Electrical power

pasy e

CLOSE UP: 1Install seat and canopy
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ANALYST'S OPINION: The actuator is the most common source of unscheduled maintenance
on the seat, Requiring seat removal and subsequent shop effort to replace this item g
places an unnecessary burden on maintenance. Further, it does not seem reasonable to 2
have tolerances so close on this device that accurate shimming is required. Certainly,Z
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function of the actuator is not that critical, Opening up of clearances with the seabt-%

camponents would improve this immensely, @
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WORK UNIT CODE 1223¢ ITEM gent Balsing Asgembly — AIRCRAFT ___AV-8

i

LOCATION: Behind Ejection Seat

B DRI B

SUPPORT EQUIPMENT: None

ettt

ACCESS : Remove seat

;J‘ m:’mmsmfmmm

REMOVAL : 1. Pull 2 ball lock pins at top of seat
2. Disconnect gas line on guillotine (ball lock pin)
3. Pull cable to disconnect harness release from frame
4. Remove U bucket mount nuts, remove bucket
5. Disconnect actuator harness (3 bolts) -
6. Remove 2 bolts and actustor

Fror AL IO

i

%
Z

INSTALTATION: Reverse of removal

EE I,

N E T B SGSE NU re

FUNCYTIONAL CHECK: Check actuator function

xiﬁi’g’dﬁ%
Ao ey

v
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ey,

. - ot reren s 1o 3

TEST ECUIPMENT : Electrical Power

o~

CL0SE UP: 1Install seat

et

. ANALYST'S OPINION: This is normally performed in the shop., Although this i8 not
X a desirable situation, it is a characteristic of the seat rather than the airplsne.
’ Since the seat raising &ssembly is the predominant cause of unscheduled maintenance
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: § on the seat, it would be better to provide remove and replace cepability with the
v seat installed.
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LANDING GEAR SYSTEM

MLG WHEEL AND TIRE

NLG WHEEL AND TIRE

MLG WHEEL BRAKE

MLG SHOCK STRUT

NLG SHOCK STRUT

NOSE WHEEL STEERING UNIT

ARRESTING HOOK ASSEMBLY

BRAKE CONTROL VALVE

EMERGENCY AIR BOTTLE
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COMPONENT

MLG Wheel and Tire

NLG Wheel and Tire

MIG Wheel Brake

MLG Shock Strut

v

NLG Shock Strut

Nose Wheel Steering Unit

Arresting Hook Assembly

we Brake Control Valve
i; Emergency Air Bottle
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LANDING GEAR SYSTEM

CONTENTS

13143 13511 13131
13233 13512 13161
13716 13611 13511
13121 13111 13121
13221 13211 13151
N/A 13728 13612
13823 13811 13810
N/A N/A 1352A

N/A 313451 13311

134h0

13211

13313

133k2

13520

1311

1315,

13221

13311

13811
N/A

N/A

13511

13521

13811

13111

13511

13921

13A15

13821

13712

AV-4

13511
13521
13716
13111
13216
N/A
N/A
13726

13415
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13 Landing Gear
; NOMENCLA'URE : Main Landing Gear Vheel and Tire Assembly
i wuc: A-k: 13183 A-6: 13511 A-7: 13131 F-h: 1325

-8: 13411 F-1l4: 13511  Av-8: 13511

33

GENERAL OBSERVATIONS: Good access in all observed aircraft. Tasks are similar
in nature with rminor differences in task difficulty. It was noted
that high wing airplanes tend to provide better working space around

; the wheel. Wheel bearings are cleaned and relubricated during wheel

o change on all aircraft,

= DESTRABLE FEATURES: 1, Most vheels with anti-skid devices reouired no special

i effort except reasonable care to avoid demage. 2, All aircraft but

s
a

one required standard tools to accomplish tasks, 3. The novel ar-

rangement of the AV-8 with the bearings in the strut and an axle that

T |

[ 4

turns with both wheels should provide optimum bearing maintenance by

12

fm’m

divorcing its frequency of lubrication from unscheduled tire removal.

Lk, The F-1k false axle is another good method of simplifying the task.

UNDESIRABLE FEATURES: 1. One aircraft (A-6) includes anti-skid drive in the
hubcap which could be aligned improperly resulting in degraded anti-
skid funetion. 2. All aircraft with dual or multiple disc brakes
have problems holding the discs in alignment during wheel change. The
F-U solves this by tieing the emergency brake, 3., The A-7 inner vheel

bearing is difficult to remove for cleaning and repacking. The F-L

£
3
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' SYSTEM: 13 Landing Gear B :
NOMENCLATURE : Main Landing Gear Wheel and Tire Assembly
i

UNDESIRABLE FEATURES: (Cont.) '
inner bearing is part of the brake., k4., The AV-8 right and left ..

wheels are not interchangeable bectuse of t’ne.anti-skid exciter be- ‘

ing only on the right. '
ADDITIONAL REMARKS: 1. Wheels should be designed so that no criticel align-
| ment tasks are required, Anti-skid devices shouvld be assembled into
the wheel to avoid separate alignment step., Disc brakes should be

designed to hold alignment after remcval of wheel (i.e., method of 7

locking brakes to hold discs, etc.). 2. Tire changes are freouent =

tasks and nearly always accomplished as unscheduled maintenance, ,

special tools should be avoided. 3. Wheel bearings should be de- . .

signed to avoid difficulties in removal. Bearing damage or inade- .

quate lubrication can be minimized 1f bearings are easily removed :

without using tools.
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WORK UNIT CODE __ 13143 ITEM MIG Wheel & Tire AIRCRAFT A-UM
LOCATTON: MIG Strut

SUPPORT EQUIPMENT: VWheel Jack
Tire Servicing Eouipment

g eyl ot by smabesit g et

g

ACCESS* No access reauired.

REMOVAL: 1. Jack Landing Gear Strut
2. Deflate Tire
3. Remove lLockring and Cover
4, Remove Retainer Nut and Washer
5. Remove Wheel

INSTALIATION: Reverse of removal

i TR ECTTL P Ty

W

ol

"

Ly
L)

|E,',,N.;;',
i

FUNCTIONAL CHECK: None

TEST FQUIPMENT: None

E
=

f

T P

|
il

CLOSE UP: None Reonuired

AV

- —

ANALYST'S OPINION: Low wing reduces working space around wheel. Otherwise,
installation is good, simple to work on.
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WORK UNIT cobk 13511 ITEY __MIG WHEEL & TIRE ASSY AIRCRAFT A-6 .

LOCATION: MIG SHOCK STRUT

SUPPORT EQUIPMENT: Aircraft jacks. Strut or wing jacks. Special Wrench for axle nut.

Nitrogen servicing bottle.

ACCESS ; No access required.
REVCVAL: 1. Jack landing gear strut

2. Deflate tire,
3. Remove spring locking device securing hub cap and remove hub cap.

4, Remove axle nut security device
5. Use special wrench to back of axle nut and remove nut.

6. Remove washer and pull wheel off axle.

INSTALLATION: 1. Align brake discs before installing wheel.

2. Install wheel and tighten axle nut .0 seat bearing and back off to
nearest hole.

3. Install axle nmut security device.

L. Align hub cap so that anti-skid drive key is aligned and install
lock ring.

5. Inflate tire to specified value.

6. Remove jack.

Lo

»

SUNC'IONAL CHECK:  None

-
vrmy

-
" s b+

-

YN e b

TRIT ECUIPHMENT: None

. .
LRl P2

CLOSE UP:  None required

— . a—

ANALYST'S OPINION: Hub cap excluded contaminants and provides drive for the anti-skid
system. An alignment key is provided, but NARF NORVA indicates that hub cap can e
installed incorrectly. Another key indexing device is required that will eliminate
installing hub cap with key not engaged. Consequences of installing hub cap incorrectly

can result in anti-skid system malfunctions.
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WORK UNIT CODE 13131

ITEM MLG Wheel & Tire Assy

LOCATION: Below Center Fuselage

SUPPORT EQUIPMENT:  Wheel Jack
Tire Servicing Equipment

ACCESS? No access recuired.
REMOVAL:: T, Jack Strut
2. Bleed Air From Tire
2. Remove Tockbolt, nut
4. Remove Retaining Nut, Washer, Bearing
5. Remove Wheel & Tire Assy

TNSTALIATION:1.Align Brake Discs
2.Install in Reverse of Removal
3.Toraue Retaining Nut

Lo an it LAt sy prnt o O yreumvirty

FUNCTIONAL CHECK:

None
i
.
4
. TEST BQUIPMENT: None
i
= H

da

el
¥

§£9§§_2§= None Recuired

At

g 7 ANALYST'S CPDNION: Recuires alignment of brake discs and torouing of retaining 3
§ nut during installation of wheel. Both of these recuire additional effort. High i
: §? wing with landing gear in fuselage provide excel_ent working space. The inner 3
g ¥ wheel bearing is exceedingly difficult to remove for cleaning. Frenuent damage :
3 to bearing occurs. 3
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¥ORK UNIT COD? 13951 TT:M MIG Wheel and Tire

LOCATION: Bottom of Main LG Strut

SUPPCRT EQUIPVMENT: Jacks Brake rotor aligmment
Axle nut wrench Tire inflation equipmenc
Inner bearing rudder protractor

o]

: None

[%7]

(%

ACCE

l. Jack strut
REMOVAL : 2. Deflate tire
- 3. Remove 2 safety bolts
L, Remove axle nut
5. Remove wheel - install bearing protector
(inner bearing is part of brake assembly)

INSTALLATION: Reverse of removal
(brake rotor aligmment tool aligns brake ~ hold with emergency

brake. Tied in engage position)

!

R RS A A T PR RS o SO e D S AN SR N ST et e iy eomn by

4

FUNCTIONAL CHECK:  Spin check

-
“é"g TEST ECUIPMENT: None
cd
g .
;Q
17
il C.OSE I'P:  None

ANALYST'S OPINION: This wheel is heavy and difficult to handle. Except for the inner
bearing, it 1s a gocd installation. The inner bearing is part of the brake assembly
and requires protection while exposed with the wheel removed. It also is difficult
(or impossible) to lubricate during a wheel change. A brake rotor aligmment tool is

.‘,._
e T ..
L L.

]

Iy

et
¥

) 5 an excellent ald in meking a wheel installation. The tool aligns the rotors which E
g are then beld by application of emergency brake pressure as the wheel is siipped on. 2
Z (5ee Continutation Sheet)
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CONTINUATION SHEET:

WORK UNIT CCDE 13251 ITEM MIG Wheel andTire ATRCRART F-4 i

»

ANALYST'S OPINION: (Continued)

If a replacement wheel is immediately available, however, it would seem reasonable
to apply and hold brake pressure before the old wheel is removed. This will prevent
i losing rotor aligmment and eliminate the extra task of using the tool. A method

i other than tying the emergency brake in the engage position would facilitate this
effort.
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WORK UNUT coins 13411 1TEM MIG WHEEL/ITRE ASSY ATRCRAFT F-§

LOCATION: MIG Tension Strub

SUPPORT EZQUIPMENT: fension strut or wing jacks.
Source of dry nitrogen

S EAR IR b s R L i L A

ACCESS No access required.
1. Jack strut
REMOVAL : 2. Bleed tire pressure to zero
3, Remove axle nut security device (small bolt and rut)
i, Remove axle mut, spacer, washer, then bearing.
5. Wheel and tire assembly removed by pulling off axle,

2]
-3

INSTALIATION: 1. Align brake discs.

2. Install wheel in reverse of removal.

FUNCTIONAL CHECK: After wheel bearing is seated, axle nmut is backed off to pearest
notch in axle mut and axle, and axle mt security device is
installed, Tire is then rotated to check bearing for freeness.

TEST PQUIPMERT: Adr pressure gage ana standard tools to remove axle mt,

CLOSE UP: None

LD A A A S A T S s Ay B S e A st S st Kt A b MUY

F———

ANALYST'S OPINION: The two brake discs, once the wheel is removed, are unsupported
requiring that the disc ksy slots are aligned as the wheel is being:
insislled, This is awkward and could require two men to accomp-
lish the task,

A way of applying brake pressure to hold brake discs in

s

ih

T e rgaek
DAy

1

L E proper position with respect to wheel assembly would be desirable 7
1% %, to permit easier wheel and tire installation. A trake design not
2 2 requiring supporting the brake discs would accomplish the same
g end result.
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t ) WORK UNIT <oDF 13511 IT:M MLG WHEEL & TIRE AIRCRAFT F-1i

f

f LOCATION: Iower end of Main Landing Gear Strut

SUPPORT EQUIPMENT: Special tool for wheel nut
Jack

: Tire inflation ecuipment

£

i

ACCESS : Hone required

REMOVAL: 1. Jack wheel
2. Remove hubcap (snap ring)

3. Remove cotter pin and wheel nut
k. Remove wheel

INSTALLATION: 1. Reverse of removal.
2. Inflate tire to proper pressure.

FUNCTIONAL CHECK: 1gne

. pr—-
Do e
f

TEST ECUIPMENT: Kone
Loy
N
i
; CLOSE UP: None
H
i
. i ANALYST'S OPINION: Use of a false axle is very good. Wheel replacement time is
£ reduced and important beesring meintenance is performed in the cleaner shop eanvironment.
§ Antiskid sensing is located in the stub axle and is not disturbed during wheel
f removal.
5
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WORK UNIT CODE

rain Undércarriage
13511 1TEM Wheel and Tire

LOCATION:

Beneath Fuselage Midsection, on center line

(Note only one strut, 2 wheels)

SUPPORT EQUIPMENT :

cks and Cradle

Ja
Tice Servicing Equipment

REMOVAL :

N\ o N 2
*

INSTALLATION:

NOTE: The anti-skid exciter ring is located on the right hand wheel.
requirel to install the proper wheel in the proper position.

Lock parking brake

Jack strut

Deflate tire

Remove nut retainer plate (2 bolts)
Remove nut

Remove wheel

1. Reverse of removal (locate and engage master spline)

?. Inflate tire

-
BRIy
v *

[T IRETY Y

*

FUNCTIONAL CHECK: None

————-
YW cerean o

Fron et

_oa

TEST EQUIPMENT: None

CLOSE UP:

None

Fud ng ey

ANALYST'S OPIRION:

treatment.

axle turns.

maintenance,

maintain their alignment which greatly simplifies wheel installation.
NARF personnel pointed out that the anti-skid exci-=-
ring is installed only on the right hand wheel and care must be taken to ensure thut
In spite of the few ounces of extra weight, it would
Carrying one non-functioning ex-

maintenance error is included,

the proper wheel is installed.
seem better to have exciter rings on both wheels,
.iter is preferrable to the risk of losing brake function. -

BN e S TR AN R T

—e—_—

This installation includes an interesting variation of bearing
The bearings are installed at the bottom of the strut and the entire

The wheels are in turn splined to the axle. ;
results and bearing maintenance as well as associated risks are divorced fv 4 tire

A good design., The parking brake allows locking of the brare discs t¢
A potential

A very simple installation
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systsM: 13 Landing Gear
NOMENCLATURE: Nose Landing Gear Wheel and Tire Assembly

WUC: A-l: 13233 A-6: 13512 A-T: 13161 F-l: 13331

F.8: 13412 Fe1k: 13521 AV-8: 13521

- GENERAL OBSERVATIONS: Wheel and tire replacement is a frequent occurrence and

Py

: - has been designed to facilitate maintenance., Single and dual wheel

installations are equally easy to work on. All wheels provide for

S

R

retention of bearings in the wheel, this eliminating bearing repack-

T
A

ing =% the airplane.

T

TR T TN S ey

DESIRABLE FEATURES: 1. "U-Bolts" used in A-lU are simple and effective. 2. The
iarge nut used on the A-6 may provide some protection from loss of
vheel if bearing fails, 3. In all aircraft, removal tasks are

short and simple. All vheels eliminate bearing maintenance at the

l

1 airplane.
‘ g
3 ; UNDESIRABLE FEATURES: 1. The A-lI requires a stand under the aft section when the
E ] nose wheel is jacked., 2, Although the wheels differ somewhat in method
- ;g of removal, there exists nc particular features that would qualify as

o
e,
.l

"undesirable." 3. The AV-8 requires special jacking fixtures because

of the tandem wheel arrangement.

PR S I

L
4

ADDITIONAL REMARKS: 1. Bearings should be kept with wheel and relubricated in

gy iy

shop. 2. Loose parts (spacers, retainers, bolts, etc.) should be

minimized in the design. 3. Re-usable retaining devices are prefer-

e
AR EEATAK Ayt
.
SRR,

able to disposable devices (i.e. retaining bolt vs. cotter pin).
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WORK UNIT CODE 13233 ITEM _NIG Wheel & Tire

LOCATION: Nose Section

SUPPORT EQUIPMENT:  Nose Jack
Tire Inflation Enuipment

Tail Stand

ACCESSIBILITY: No access required

Place stand under tail

Jack nose of aircraft

Deflate tire

Remove 2 U-bolts

Remove wheel and tire assembly

REMOVAL:

VS0 O
L]

o Reverse of removal

INSTALLATION:
inflate tire

O
L ]
iR S et vt ] ottt Limw::ﬁ&m@ﬂi&_ﬂ%mi :

FUNCTIONAL CHECK: Check wheel rotation

R~

TEST EQU1FPMENT: None

———

CLOSE UP: None

< .

.

fepmy

‘e OPINION: Very simple installation. U-bolts are example of proper
8‘p‘p91i ca%Ion ol "think simple" approach. CG location in relation to MG dic-
tates use of tail stand. )
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: UORK UNIT CODE 13512 ITEV _NIG WHEEL & TIRE ASSY. AIRCRAFT A-6
LOCATION: NIG Shock Strut
SUPPORT EQUIPMENT: Rose strut jack or fuselage jack.
Nitrogen servicing cart.
Tire pressure gauge.
ACCESS ; No access required.
= REMOAL: 1. Jack strut
= 2. Remove cotter securing axle nut.
§ 3. Deflate tire.
4, Remove axle nut and washer. :
! 5. Remove wheel and tire assembly. {
INSTALLATION: Reverse of removal i
it
= i
1 it
- 1
“UNCTIONAL CHECK:  Rotate wheel and check for smoothness. . j
] M;
|
‘ TR ROUIPMENT: None T E
! _ E
CLOSE UP: None i
' ANALYST'S OPINION: The nose wheel axle nut is functionally adequate but looks like .
it might have come off a plece of heavy equipment. The nut is secured with a cotter :_;g‘?
F key. This comment is merely suggesting that the aesthetics of the installation would z'_‘gi
s be enhanced if this part would look like an aircraft part. Another good design feature £
: of this nut is that the hex seems larger than the wheel half bearing race bore, and i
‘1:,‘ would appesr capsble of retaining the wheel on the axle if a total wheel bearing Hg
=) failure occurred. This in turn might prevent wheel assembly from falling in someones 2
; back ysrd because of a vheel bearing failure. 3
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WORK UNIT CODE 13161 ITEM __NLG Wheel & Tire AIRCRAFT A-7

LOCATION: Below Front Fuselsge

SUPPORT EQUIPMENT: Nose Jack, Jackpads, Tire Inflation Equipment

ACCESS: None required.

——————

‘ REMOVAL: 1. Jack NLG Assy
* - 2. Bleed air from tire 3
i 3. Remove locknut bolt (1)

3 4,  Remove retaining nut from axle

5. Remove wheel and tire assy and two collars

suiinasa sy kb Yol

)

INSTALLATION: 1. Reverse of removal
2, Inflate tire

P e

i

LAY

FUNCTIONAL CHECK: Check for rotation

TEST EQUIPMENT: None

sty ] i midasis

CLOSE UP: None

H- ANALYST'S OPINION: Collars are saved for installation on new wheel., Wheel change
task is simple and easily accomplished,
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WORK UNIT CODE __ 13331 TT:M _NIG Wheel apd Tidre ~  AIRCRAFT __¥-h

1

w——

YL

LOCATION: Bottom of nose landing gear strut

s

A3 i S0 g ) e 0 B Sy R Sk

[ ™

[

SUPPORT EQUIPMENT: Jacks
Tire inflation equipment

o —
[P

ACCESS ; None

S—
FIRRy

,,
S R

1., Jack strut
2.

i
; . REMOVAL: Deflate tire L
] 3. Remove safety screw -
% j, Remove axle nut
{

5. Remove wheel and bearings ;

-
APy P %

INSTALLATION: 1. Reverse of removal
2. Inflate wheel i

H
i}
i 4
:

pa ot
boee e

o

FUNCTTONAL CHECK: Spin check I

[

TEST ECUIPMENT: None

!
: -
: CLOSE UP:  Kone
!
. ANALYST'S OPINION: Good imstallation. Simple to perform. The bearings stay in the
wheel and are maintained in the tire shop. This reduces the effort at the airplane.
,
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TORY ULIT COuR __13k12 17V NLG WHEEL/TIRE ASSEMBLY _ AIRCRAFT _F.8

— — — ——

LOCATION NIG shock strut axle beam.,

R o b i

L

CUPTORT EGUIPMENT: Fuselage Jack

Nitrogen serviciing bottle 2
LLCETT No access required §
HONCLML: 1. Jack nose of aircraft
2. Deflate tire.
3. Remove screw securing axle nut and remove axle nut.
k., Remove axle from left side
5. Remove wheel end tire from axle beam.
INSTALLATION: Reverse of removal
o STNC UIONAL (HECK: Rotate tire and check bearing for freeness.
i
:
ir s v e .
b LRI WP UTPRENT : Air gauge
)
3
£ OCLOCE UP: None
] —_— ¥
' L _ 2

PRI

et

ANALYST'S OPTNION: Vheel bearings stay with wheel assembly and are prcc:ssed to
the shop for repair. Spacer stays with axie and is presumed to be left with aircraft. :
The spacer used prevents overtorqueing wheel bearing when uxle and wheel are installed.
Wheel design is simple and straightforward and is simple to .emove.
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WORK UNIT CODE 13521 ITEM N1 WHERL & TIRE AIRCRAFT F_1l

LOCATION: Lower End of Nose Landing Gear Strut

%mmw

w.mgﬁi’mﬂﬁ.&%ﬁ‘?ﬁ‘mﬂiﬁﬂﬁm ey

o
T

SUPPORT EQUIFVENT: Jack
Special wheel nut tool
Tire inflation egquipment

92
wn

ACCESS : None required

4

REMOVAL: 1. Jack nose vheel
2. Remove cotter pin and wheel nut
3. Temove wheel

et b

INSTALLATION: 1. Reverse of removal
2. Inflate tire to proper pressure

FUNCTIONAL CHECK: None

Wty I "

s PSS S wisnesa PO vret I et T

>
—y v

L “am -
‘} T}')SL ECUIPMEM . None E
.
i
rq
Iy
|
t! CLOSE 1P: yo-o
ANALYST'S OPINION: The false axle simplifies wheel and tire removal. No bearing F-
maintenance required at the airplane. A special tool required to remove the wheel 4
nut is undesirable. Other than this, the installation is quite good, E
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: WORK UNIT CODE 13521 ITEM Nose Undercarriage Wheel &  AIRCRAFT AV-8 #
” Tire :Z!

.- LOCATION: Nose Fuselage, Bottom Centerline .
CUPPORT EQUIPMENT: 2 Jacks (special nose gear frame or forward jacking trestle 3
with tall jacks) £
Nitrogen Cart g
ACCESS:  None 2
i ' 1. Jack strut
' ) REMOVAL: 2, Deflate tire
; 3. Remove retainer plate, each side (1 bolt each)
i 4. Unscrew wheel bolts, each side
5. Remove wheel and false axle
i
§ INSTALIATION: 1. Reverse (split nut on L/H side)

2. Inflate tire

s

;‘m.mrzxmmwmmmwmmmmmm;a‘mrmmzummwmn} e

b
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e

FUNCTIONAL CHECK: Spin wheel

oo}
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a § 53T EQUIPMENT : None §

A = g

; ; =

14 : l¥j - -E

R 3

. > CLOSE UP: None 2

} & —_— 3

i g‘ jﬁ%

I - 3

z 7 ANALYST'S OPINION: Very simple, Axle and bearings go to tire shop with wheel. %

* ‘ii Special jacking equipment is reaquired because of the tandem gear arrangements. §

g3 [ This is inconvenient and the massive eauipment presents a handling and storage &

X 5

£4 problem, Es
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Landing Gear

HOMENCLATURE: MIG Wheel Brake Assembly

wyUC: A-k: 13716 A-6: 13611 A-7: 13511 F-h: 13440
F-8: 13511  F-1k: 13811  AvV-5: 13716

GFNCRAL OBSERVATIONS. All aircraft rejquire wheel removal prior to brake re-

moval, Otherwise, access is excellent. The working space available
tends to be constrained on low wing airplanes. Disc brakes present
a problem in achieving and maintaining disc alignment during instal-

lation,

DESIRABLE FEATURES: 1. One aircraft (A-4) has provision to check brake action

and bleed brakes without external hydraulic power. Manual brake ac-
tion is adequate for this purpose. 2. Interchangeeble (left and
right) brake assemblies are very desirable and several airplanes are
so equipped. 3. The F-14 brake is remarkably simple to remove re-
ouiring removal of a pin rather than the bolts usually required.

L, The F-4 has a special tool available %o assist in disc alignment.

UNDESTRABLE FEATURES: 1. Aircraft with full power brake systems require ex-
ternal hydraulic power to operate brakes for check. This increases

time span reguired for replacement and increases size of crew,

2. Dusl and multiple disc brakes presents a problem of support and

alignment of discs as noted for wheel replacement. In this case,

locking brakes to hol’ uiscs as suggested for wheel removal will not

®
suffice as a remedy. 3., Installations that require shuttle valve
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SYSTFEM: 13 Landing Gear

NOMENCLATURE : MLG Wheel Brake Assembly

e BT
R i D by It

N

UNDESIRABLE FEATURES: ({Cunt.)

removal from brake assembly run risk of bending hydraulic line
to shuttle valve. L., The F-4 shimming requirement is an unde-
sirable task. 5. The sealant on the F-I brake incresses diffi-

culty of removal and instellation.

ADDITIONAL REMARKS: 1. Self bleeding brake systems (i.e. the ability to

 fnrens T MHrrms‘mmﬁmm_ Ry S [UER

eliminate air during first engine run after brake system mainte- s

bl

nance without taking additional maintenance steps} would reduce

task time and improve availability. 2. Interchangeability of

i) ESLE Srr I

left and right items grows increasingly important as a Logistics -

ALY sy

requirement. 3. Brake assembly definition should include all

items attached to brake (i.e. valves, cylinders, etc.) so O-level

removal requires only line disconnect. k4, Lines attaching to

wouresnrd S [

brake assembly should be flexible or routed to prevent damage or
"brute force" positioning during brake installation.

Brake disc alignment should be maintained in some manner to
simplify re-installation of wheel, Special fixture such as used

with the F-U4 may be required but it is more desirable to have this

——
vory

feature built in as part of the brake.

-

Clearances should not be so critical that shimming is required

. i o T2

during installation, Also, if an extra water seal is reocuired, it

should be a replaceable gasket or O-ring rather than an elastomer

-
VA iendaed 475040 et 153 SRR 74 RO S €T bt

seal. Breaking an elastomer seal, subsequent surface cleaning, and

ll"lmrnu-

2 forming a new seal is time consuming, If an elastomer is the only

.
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SYSTEM: 13 Landing Gear

NOMENCLATURE ¢ MLG “Theel Brake Assembly

ADDITTONAL REMARXS: (Cont,)

K]

recourse, one surface should be coated with a release agent to

reduce repair effort,
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B WORK UNIT CODE 13716 ITEM MIG Brake Assy

LOCATION: 1Inboard Side of MIG Wheel

SUPPORT EQUIPMENT : Aircraft Jack

b

ACCESS: Resuires remcoval of wheel and tire assembly

REMOVAL:
. 1. Jack Landing Gear Strut
2. Discomnect Hydraulic Line
- 3. Remove § Bolts
4. Remove Brake Cylinder ond Discs

INSTALIATION: 1., Re-install in reverse order of removal
.- 2. Service and bleed brakes

FUNCTIONAL CHECK: Check for brake application

A

ekt
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‘ﬁ _— n— e Huimanady s e et
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TEST EQUIPMENT: None Reauired

S

v

P Sed

s

Li

CLOSE UP: Replace wheel and the tire assembly.

ANALYST'S OPINION: food system, Power assisted brezke system allows bleeding
and check to be done without external power application. Low wing degrades work spac
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YORK UKIT COBs

1361-1 ITEV Wheel Brake Aﬁsmb]y AIRCRAND A—6

LOCATION:

MIG Schock Strat

RUS3AR)

IAEND: Jack to support strut.

Tools to remove tire and wheel assembly.
External hydrsaulic power .

ACCEST Zemove wheel and tire

MOV T . 1. Jack Strut
2. Remove safety wire and bolt securing shuttle vaive.
3. Remove 12 mounting bolis and remove brake assembly.
INSTALLAT.ON: 1, Torque 12 bolts securing brake assembly to strut to specified value.
2. Align brake discs.
3. Bleed brakes.
}i CTPCTIORAD TIECK: Connect externel hydraulic power to aircraft.
- Functional check brakes with normal hydraulic power, auxiliary
hydraulic power, and emergency hydraulic power.
s
! t. TEOT STUITIERT: External Hydraulic Power -
H b :}'f
H YU
.
. o

Replace wheel and tire assembly.

- ——

ANALYET'S OPINION:  Aligmnment of brake discs during wheel installation adds

maintenance effort. A method of locking the brake discs in align is needed.
Twelve mounting bolts is considered excessive. Altogether, this installation

is rated as fsgir.
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i WORK UNIT CCDE 13511 ITEM _MLG Brake Assy
=2

by

LOCATION: 1Inboard of Wheel and Tire Assy

AJ&%M&'ﬂwQ.

i

0

SUPPORT EQUIPMENT: Jack, External Hydraulic Power

ACCESS! Reauires Wheel and Tire Removal
(see Analyst's Opinion)

s B rmsonraomssdresenog

4]
R

REMOVAL :

« Jack Landing Gear Strut

Disconnect Brake Shuttle Valve (1 Bolt) Discerd 2 seals
Remove Anti-Skid Bracket (2 Bolts)

Remove Brak. Retaining Bolt

Slide Brake Off Axle

A LI Sl GV AW o]

INSTALLATION: 1. Reverse of removal

- 2. 1Install 2 new seals with shuttle valve
3+ Check brake clearance before installing wheel
4, Bleed hrakes

TR itV s
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FUNCTIONAL CHECK: Check brake application
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TEST EQUIPMENT: Hydraulic test stand

Yt £

CL.OSE UP: Replace wheel and tire assembly.
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ANALYST'S OPINION: Shuttle valve reanuires 2 new sealt -r leask may occur. FExternal
hydraulic power reouired for bleeding and brake check, Lines to shuttle vaive can bea;:
bent during brake installation. Lisc alignment reauired durins wheel installation
adds difficulty. An easy methou of obtaining and holding alignment would be desirabl

ik (R

NOi.: It was not determined what disposition is made of inner wheel bearing during
brake change. Speciasl tool is reruired to remove it., An arrangement to keep bcth
bearings with the wheel is better than having one stay with the brake.
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WORK UNIT CODY, 13440 IT:M Brake Assembly

LOCATTON: Bottom of main landing gear strut

SUPPORT EQUIPMENT: Jacks
Brake rotor alignment tool
Hydraulic power

ACCESD : Remove wheel and tire

REMOVAL: 1. Disconnect emergency air and normal hydraulic lines
2. Remove 2 brake retainer nmuts and washers
3. Break "gunk" seal and remove hrake

INSTALLATTION:1.Reverse of removal
2.Seal axle with MIL-S-8802
3.Install wheel
4 .shim retaining bolts as required to obtain proper clearance
5.Bleed brake system

FINCTIONAL CHCK: Brake check

-l v A

-
-y,

TEST ECUIPMENT: Hydraulic power

ros— .
- .
T AN o T

CiQSE UP: Insiall wheel and tire.
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ANALYST'S OPINION: A fairly normal installation except for the elastomer seal.
This can be a pesky thing to release, requires careful removal to ensure adherence
of the new seal, and has a long curing time. NARF personnel indicated MIL-S-8802
was used for this seal. High brake tepperatures will effect the efficiency of this
compound. The rotor alignment tool helps immensely. Clearances should not be so
tight as to require critical shimming.




WORK LN €O 13531 . UTe¥ _BRAKE ASSEMBLY AIKCRAFT  F-8

LOCATION: MIG Tension Strut

SUPPORT EQUIPMENT: ‘forque wrench (inch 1t) Allen itype wrench adapted to socket drive
Hydraulic test stand
Tension strut_jack

ACCESS: None

REMOVAL: 1, Remove wheel and tire assembly
2. loosen suttle valve from brake assembly (valve can be left in place)
3. Cut lockwire and remove five internal wrenching bolts (allen type)
securing brake assembly to strut.
i, Remove brake assembly.

INSTALLATION: 1. Reverse of rermoval
2. Bleed brakes l

FUNCTIONAL CHECK: Perform functional check of breoke system.

TEOT BQUIPMENT - None

CLOSE UP:  None

ANALYST'S OPINION: Some risk is involved in bending the line to the shuttle valve
when installing a new brake assembly. Shuttle valve might be
removed with the brake assembly or be a part of the brake assembly design to minimize
this possibility. The two discs are not supported as mentioned when removing a wheel .
and tire assembly, The same recommendation concerning not having to support and align
brake discs with the wheel assembly are again being suggested. Braks sassembly has a .
wear indicator that ghows brake pad wear, When this indicator is flush brake assemb
have to be changed, Brake assy replacement in lieu of brake pad replacement is reason
able and would not require having to spend time working on replacing individual braks;
pads, PBrake assemblies are interchangeabls (right for left and left for right) and is
a very desirable feature,
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LOCATION: FEnd of LG Strut

SUPPORT EQUIPMENT:  Jack

ACCEST | Remove wheel and tire assembly
1. Jack Strut -
REMOVAL : 2. Disconnect 2 hydraulic lines
3. Pull ball lock pin in bottom lug
4, Remove brake

INSTALLATION: Reverse of removal

Ml' g o R O R TT i ‘ , ‘ . ! i )
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PUNCYIONAL CHECK:  plve chesk

IEST BCUIPMENT:  nyternal hydraulic power

CLOSE UF:  1nstall wheel and tire assembly

ANALYST'S OPTNION: Remarkably simple task. Installation of a brake assembly was
observe? and no difficulty of any Kind was experienced. This is a good installation.
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3 WORK UNIT CODE 13716 TTEM Wheel Brake Assexkly  AIRCRAFT _Ay-8 %
!
- LOCATION: #ain Landing Gear Strut

SUPPORT EQUIPMENT: Jack
Hydraulic Power

ACCESS ; Remove wheel and tire

1, Joael ~trei,
' REMOVAL: ~, Remove anti-skid sensor (RH brake)(3 Allen head screws)
: >,  Disconnect banjo fitting

2 ' .

= *, Remove 1 nut

: =, Remove brake (tap with mallet)
i

E INSTALIATION: 1. Reverse of removal

2. Adjust anti-skid sensor
3. New banjo seals reauired
e 4, Bleed brakes

i

FUNCTIONAL CHECK: Operate

fammer v

-

3
p L
§
gf i TEST EQUIPMENT: Hydraulic Power
. ‘: -
%
i b CLOSE UP: Install wheel ~nf tire.
S
2
2.
L

ANALYST'S OPINION: Wheel difficult to install because the disc alignment and master
spline orientation is disturbed. Other than that, the removel is simple,
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HOMENCLA LURE:

A=l

YENERAL CBSERVATIONS:

DESIRABLE

UNDESIRABLE FEATURES: 1.

ATIR s S i!‘ﬁ;—:i;» AP IS

13 Landing Gear

Main Landing Gear Shock Strut

13121 A-6: 13111 A-T: 13121 F-h: 13211
d: 13121 F-1k: 33111 AV-8: 13111

Low wing aircraft present head space problems when work-

ing on an item this heavy., Component weipht is a factor in all air-

planes. Tripod style gear allows design that reduces component weight

and avoids the reauirement for wheel and tire removal.

FEATURES: 1. The tripod type MLG structure of the A-7 and F-8 avoid

wheel and tire removal to change strut. 2. Access to all struts is

good. 3., Handling eocuipment is available to accommodate the weight

of the strut on the A-k and A-6. k4., The F~1l4 is distinguished by

exceptionally clear wheel wells, 5. Several struts used the same

clamping arrangement discussed in the nose gear summary. This greatlyv

simplifies build-up of a new strut. 6. A tandem arrangement such as

the AV-8 reduces the number of main gear struts to be maintained and

reaquires less fuselage space for retraction.

Low wing aircraft with struts mounted in the wing

present the greatest burden with poor working space and wheel well

closures fastened to the struts. 2. Except for t-ipod gears, wheel

and tire removal is reouired. 3. The A-7/F-8 reouire trunnion re-

moval for installation on the new strut. L. The A-b reauires partial

In some cases, routing of lines and harnesses

retraction for removal.
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SYSTRM: 13 Lending Gear (2

:§
; NOMENCIATURE : Main landing Gear Shock Strut ‘(:;é
£
UNDESIRABLE FEATURES: (cont.) { %
interferes with access to attach bolts. 5. The A-4 and Ful re- j

WA S

oo

§ ouire nartial retraction and manual manipulation during removal,

J
R

6. The F-1h swivel interferes with trunnion pin removal and must

——
:in.rwj‘“p e

1

et

be removed completely.

Lo
At

e

ADDITIONAL REMARKS: 1. Component build-up at the airplane should be avoided,

“mv}
e

2. When the landing gear consists of more than one member, the axle

[
o

4
l

% should be attached to the member that is not involved in shock ab-

ey

o ud

o ]
b
g

sorptiocn. In this way, wheel and tire removal can be avoided during

{

b W T

strut change and component weight is reduced., 3. Routing of lines

and harnesses should avoid covering attach points. L4, Whenever
possible, wheel well closures should be insensitive to strut posi- .
tion when retrscted. This allows replacement of struts without the
i tedious job of rigging doors. 5. Handling equipment is necessary
for heavier struts. 6. A requirement for partial retraction causes
disturbance of the hydraulic system and adds a bleeding/servicing re=-
; ocuirement that should not be required. 7. Lack of drag link on the

! AV-8 strut was reported by NARF technicians to substantislly weaken

all landing gear struts (not just the main) when operating in normal

i high speed lsnding modes,
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WORK UNIT CODE 12120 ITEM MG Shaok Sirut AIRCRAFT A-k

LOCATION: Relow Center “inc Section

Jummwwmmedmmy

¥
)

]
A SUPPORT EQUIPMENT:  fircwaft .Tacks. Transfer Dolly, External Hydraulic Pover, g
Nitroren Servicin~ Mguionent g
2
3
. %
ACCESS: " %
—_— 2
b
Z
- . El
REMOVAL : 1. Jack airrraft £
- ?. Relieve pressure in strut 2
3. Remove wheel and tire assy
b, Disconnect 1 Hydraulic Line, 1 Electric Harness, and 2 Clamps B
R 5.  Disconnect Door Actuzior and Remove Door (2 hinge pins) g
6.  Rerove ovtboard fairing (six screws), rear fairinc (8 screvs) z
-~ o =
- [N Remove nui at tov of strut, g
e. rttach hydraulic oressure to anstuator and partially retract strut 3
) Q,  Remove strut
INSTALLATION: 1, Reverse of removal
. Ce Rie fairings
2, Bleed wvdraulic svstem
- b, Ris sweiler switch

A bR

L4

'y
.

gl

FUNCTIONAL CHECK: Prop check MLG

Qw

gy

TEST EQUIPMENT: External hvdravlic and electrical power.

g ! M.n-q

v

CLOSE UP: one.

1 e

W s}

ANALYST'S OPINION: Reaquirement to partially retract strut to remove is not
desirable, rairings attached to strut reouire extra build-ip during remove/
install task. The low wing with the strut attached to the wing results in an
awkward croucning work position. The single strut landing gear also recuires
additional effort to remove wheel, harnesses and hydraulic lines.
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SORE U T CODE 317 IEN MIG Thao Chent ATRCRAKT £-6

SYATTON:

™
Q.

mirel e Tectiop Arteoted Lo Win~ Tiructure,

.

i

A

l
}
i
l
[}
L)
[}
)
I
T

n
L

PPORT W UTPMENT: Win- jarks,
Spacial holdine fixture Lo swpport larce strut durin- reroval,
(Sppar £ For ctrut ic 2150 transportation Aolly)

. Derressurire strai,

. Rerove snubber from uvper end of scissors,

Reriove *iuo hnolis 2nd disconnect Aras brace,

. ™igeomnact electrical wirine from strut.,

. Disconnect hr-draulic lines at hydraulic swivel between sirui attach
noints.

&, Rermove rrivel,

O, Samnort stroh crith Rolding Tivhure 2n@ remove sirut atiach harduare
{rom inbo rd and outboard ati~ch point b rem-ving “nth* ker, nut E
and supecial bolt,

10.  Remnve stru’ fror aircrsft -rith supnortand tronsperi~iion doli:-.

TOURSS None

LENMOVALL - 1. Jack airerafi.
?. Remove wheel 2né tire and brake asserdlv.
2

N A
.

A R AR R A 0 RS S S

STRIRY T

i

(See zontinuation sheet)

o

. } i
LI~
—— .

FICTTONAL CHY K Crnnect erternal hydraulin pover by disconnertins hoses from
en~ine cuick-disconnecis 2nd connertine o test sians, Perforn
1°n3ir~ ~ear retract eheck and landins ~e~r drep checls,

'
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3T EOUIPMENT: External Wrdraulic and electri~al nover.,
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ANALYST'S OPINION: MLG shock sirut is lavze and heavy requiring soecial holding an

iransportation dolly. A W-draulic stivel assembly is loc2ted betveen attach points
which has to be phyricallr removed before shock strut attach hardware can be remove
A link attached to the strut between wing attach lur, and which has one end crounded
%0 ing siructure vw.s also a corrosion prone area. Performinsg operational checl: re
cuires openinc engine ~rcesses s» thal enrine ~uick-disconnect hnses can be connectei
to the test siand. Sevarate service ruick-disconnects vould have improved the maln—i
tenance characteristics of this installation as vell es other installations resuiring
nydraulic nower, E

=

A
j
)

,.._
.
"




CONTINUATTON SHEET:

WORK UNTT copp _ 13111 1TEM MG Shock Strut  AiRk‘EAFT A6

INSTALLATION: 1. Reservice strut with hyvdraulic oil and nitroren.
2. Service hydraulic system, if required,
3. Tub »ivot points,
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WORK UNIT CODE 133101 1TEM MI&:, Shock SEr!!t AIRCRAFT A-7

LOCATION: ULowver fusclaro

SUPPORT EQUIPMENT:  Yinm Jocks (2) Hvdraulic Cart
Axle Jnck & Adrnter Nitroren Servicing Cart
ACCESS?® Release MG Doors & Stow out of way
L. el aireratt,

REMOVAL : ~.  Bleced prescure

Jurnert tensien strut

Remeve upper and lovwer attach bolss (2)

Remove shock strut

Remove trunnion sleeves from bulkhead fitting

. Separate trunnion from shock strut (2 serews, 2 pins, ¢ retainers)

PR B ca Y]
L} L]

-

INSTALTATION: 1. Reverse of removal
2. Service strut

FUNCTIONAL CHECK: Landins~ Gear Drop Check

TEST EQUIPMENT: Hydraulic Test Stand
External Electrical Powver
Jacks

CLOSE UP: Reconnect MLG Doors

ANALYST'S OPINION: Does not require removal of wheel and tire, these components
are not installed on the shock strut, Separate trunnion requires extra build-up
at O-level., Should be shop build-up item,
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IT°M MIG Shock Strut AIRCRAFT £-b

)

13211

LOCATION

:  Lower Wing C/S (folds inboard)

CUPPCRT EQUIPMENT:

Jacks
Sling or jack to handle strut

Nitrogen servicing
equipment

Hydraulic and electrical power

ACCESE |

REMCOVAL:

¥ burae §

. ) . . o @

o~ O\\.HF‘ W N

\O
.

E5

12.
13.

Plate.top of wing (18 screws, 6 with nuts)

Jack aircraft,

Remove wheel and brake.

Remove strut door (four bolts - keep track of shims and mark
eccentric position) slide door down track and off.

Deflate lower and upper chambers

Remove upper chamber manifold (1 fluid passage bolt)

Remove swivels and lines (1 U-bolt, 3 clamps, 2 B muts,

1 switch - record shim position on switch)

Disconnect shrink link (2 bolts)

Connect hygraulic test stand to drag bra.ce/actuator (remove 2 lines),
retract 25, and support strut

Disconnect outer door link (1 bolt)

Remove aft drag link nut (2 fluid lines remov- . for access)
Remove drag brace/actuator nut

Attach sling

Remove aft drag link bolt (See ~ontinuetion sheet)

FUNCTIONAL (H=CK:

R <
el

Laad

Prop check
Brake check

=

f

Eak ¢
FYLER S,

IPMENT :
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Hydraulic and Electrical Power
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Re-install plate

I

removal.
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ANALYST'S OPINION: This is a pcor installation.
i and gifficult to perform.
tial retraction to gain access requires disturbing the actuator hydraulic :
system which then adds a bleeding requirement. The strut must be moved about to get
the aft trunnion (drag link) disconnected.
returned to the correct places in the correct quantity.

dimensionally, reshimming is requirec.

Remcval tasks are both complicated
The strut is heavy 2nd must be manipulated excessively during

Many shims must be accounted for and
If the new strut differs
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REMOVAL:
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CONTINUATION SHERT:

\TEN __MiG Shock Strut  AMWTAFT P

13211

{Continued)

1L. Remove lower drag link pin lock and pin.
15. Extend gear to vertical.manyally.

16. Remove aft drag link (also is aft truanion).
17. Move strut aft to disengage forward trumnion,

18. Remove strut.

TNSTALLATION: .

~
‘e

[

‘s s Ny
Rever~e oF removal, minding shims &nc eccentrics.

ir.
Rieed.
Reservice.
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MIG Shock Strut

e A B e

i

§ i

LOCATION:  Mid Fuselage section =

At

UPPOR. HLUITVENT: Wing Jacks Hydrsulic Servicing Stand
Dryv Nitrogen Air Gauge

b0

B No access reauired

INSTALLATION: 1. Reverse of removal

_¥ _.i: 1. Jack sirplene s
2. Depressurize strut 2
2. Remove hargware securing lower end of strut to tension strut =
L. Remove lower attach pin
5. Remove cotter key, large mut, and bolt securing trunnion to bulkhcad

fitting.
A. Support strut and remove from aircraft

2. Reservice strut
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TR it Landing Gear Drop Check

i C_ - T Hydraulic Test Stand

{ External Electrical Power

H —e . -

!

o 107 UPr None

i -

§ -_—
ANALYCT'S CPINICON: Removing upper bolt from trunnion area is obstructed by several

i hydraulic lines that are in line with the bolt removel path requiring that these

L lines ve removed to facilitate strut removal. Lines should have been routed such
that removing hydraulic lines is not & part of the sheek strut removal procedures.

- A support dolly would be beneficial in supporting weight of strut during removal

B. procedures.
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WORK UNIT CODt. 13111 IT™:M __ MLG SHOCK STRUT AIRCRAFT F-14

LOCATION: Left Hand and Right Hand Sponson

SUPPORY EQUIFMENT: Removal dolly
Hydrauvlic and electrical power
Aircraft Jacks

ACCESS ; Remove aft landing gear fairing door (3 hinge bolts & 1 actuator bolt)

1. Jack Aircraft
REMOVAL: 2. Remove wheel & brake
Bleed strut
Remove fwd drag brace (1 bolt)
Install removal dolly
Disconnect electrical plug
Disconnect actuator (1 bolt)
Disconnect 10 lines at swivel
. Remove swivel (1 screw imbd, 1 nut locked with screw)
10. Remove outboard trunnion pin
11. Remove locking bolt thru inboard v.minnion
12. Remove locking bolt thru nut
13 . Remove inboard trunnion
14 . Remove strut

O ~Ih\W W

INSTALLATION: L.Reverse of removal.2,Rig strutl and doors as required. .

FUNCTTONAL CHECK:

Drop check

(m—

TEST BECUIPMENT: External hydraulic and electrical power.

CLOSE UE: Install fairing door and rig.

T o it i o

PAhatl

b SR

ANALYST'S OPINION: A fairly good installation considering size and weight of the strut.
The swivel arrangement is complex and it would be prefersble if the swivel could be
retained on the strut or the airplane. This would reduce the hydraulic disconnects to

S rather than 10 and eliminate the extra effort to remove the swivel from fairly

cramped quarters. The wheel well is exeptionally free of clutter except for hydraulic
lines. Very few non-related components are installed-in the wells to inhibit access to
landing gear parts. This is the best looking main wheel well in the fighter fleet. A
number of lines and harnesses must be transferred by clamping “o large clamps which allow
removal of all items as a unit, retaining routing end position until re~-installed.
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WORK UNIT CODE

13111 ITEM MLG Undercarriage Leg Assy  AIRCRAFT AV-8

LOCATION: Mid Fuselage, Bottom Centerline

SUPPORT EQUIPMENT: Jacks Electrical Power
Jacking cradle
Hydraulic pover

ACCESS: @ Plates (23 screvs ea)

¢
i
:
'
i
|
i
.
i
1
§
i
1}
'
+
|
3
1

Jack aircraft

Remove wheel and brekes

Disconnect forward door (1 bolt in ea of 2 1links)

Disconnect manual hand cperated strut (1 bolt)

Disconnect 3 hernesses {3 cannon plug) (aporox 3 clamps - veries)
Disconnect recuperator air line (B-nut)

Disconnect actuator (1 bolt)

Remove brake line (long bolt through top of LH fulcrum, B-nut on
bottom)

Remove phenolic clamp above IH end of trunnion

Disconnect brake line to trunnion, remove Titting (slips out)
Remove pin in RH trunnion

Remove pintle pins

Remove strut

Remove uplock rolier

Deservice strut (See contnuation sheet)

REMCVAL :

3

GEEREBY wwuruwrwme

FUNCTIONAL CHECK: Droo check
Brake check

TRST EQUIPMENT: Hydraulic and Electrical Power

CLOSE UP: Install Plates

ANALYST'S OPINION: Manual door operation to close doors during ground operation and :
before VI0. Gear will open them on retraction. Manual latch allows opening for maln-
tenance. Electrical lecads are very long and exposed o damage during siruil removal. :
The uplock roller is not part of the strut and must be removed for installation on
the new strut. Room is at a premium vhile removing this strut but overall it is a
good installation.
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NOTRM: 13 Landing Gear

HNO'SNCLATURE - Nose Landing Gear Shock Strut

“ycs A=k 13221 A-6: 13211

P.6. 13221 poik: 13311

A-7: 13151 F-h: 13313

AV-6: 13216

GENERAL OBSERVATIONS: This component is relatively heavy and presents problems

in handling during installation. Nose wheel wells are cramped for

space in all airplanes except the F-1k and tend to be installation

areas for components not related to landing gear function.

DESIRABIE FEATURES: 1, Outside access to trunnion pins as in the A-6, A-7 and

F-14 are very desirable features when limited space in the nose wheel

well is considered. 2,

Handling eauipment such as provided for the

A-7 and F-8 assists in positioning strut for installation. 3. The

A-6 nose launch system does not recuire removal of launch bar during

strut replacement. U,

Several or the struts use large clamps to sup

port harness and tubing clamps down the strut, This allows the clus-

ter of tubes and wires to be removed as a single assembly for build-

up on a new strut. 5.

The V/STOL operation of the AV-8 eliminates

need for catapult provisions. 6. The ¥-1l4 nose wheel well is excep-

tionally clear of clutter.

UNDESIRABLE FEATURES: 1. Close cuerters make removal of trunnion pin(s) a

tedious, difficult job if outside access is not provided. The F-8

re~uires special tools to remove pin. 2. Somz struts have complex

linkages or extra ecuipment installed which require specisl build-up

at flight line. 3. Aircraft (such as A-7) with nose gear launch re-

o

auire removal of launch bar which requires special tools. L. Special
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SYSTRM: 13 Landing Gear

NOMENCLATURE : Nose ILanding Gear Shock Strut

UNDESIRABLE FEATURES: (Cont.)

test equipment to checkout systems attached to strut (A-4 steering
for example) adds complexity to task. The A-6 strut is inverted
(See photos) and the gland nut forms a reservoir for water and dirt.
The A-6 shimmy damper spring also appears to be susceptiﬁle to con-
tamination. The AV-8 landing gear trunnions are in a very crowded

area and hydravlic fittings have to be moved for access,

ADDITIONAL REMARKS: 1. Close working space can be helped by reducing equip-
ment installed in nose wheel well and providing outside access to
items such as trunnion pins. 2. Attachment of non-related items
(such as lights, etc.) to strut should be minimized. Design of

nose gear launch systems should provide for shop build-up of strut/
launch bar to reduce aircraft downtime now investe2 in "curbside"
build-up, 3. Linkages to strut should either accompany strut to
shop or have single point attachment (preferably with quick discon-
nect pin) to disconnect linkage. k4. Design of strut installation
should prevent disturbing critical circuits that require bleeding,
rigging, or special test equipmernt to ensure proper function after
installation. 5. Strut design should avoid natural cavities for
water and items such as exposed torsional springs should be protected
from contamination build-up., The A-~6 nose strut appears both compli-
cated and heavy, According to personnel associated with the airplane,

it presents nc cpecis] malfunction problems and is easily removed,
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WORK UNIT CODE

13221

ITEM NLG Shock Strut

AIRCRAFT A~k

LOCATION:

Nose Wheel Well, Underside of Nose Fuselage

SUPPORT EQUIPMENT:

3 Aircraft Jacks

Strut Servicing Equipment

Fw N

INSTALIATION: 1.
2.

ACCESS: No acress recuired.,
REMOVAL : . Jack airplane

. Relieve pressure in strut

. Remove wheel and tire assembly

. Disconnect and remove nose wheel steering (4 bolts, 2 hydraulic
lines, 1 wiring harness)

5. Disconnect actuating cylinder (1 bolt)

6. Disconnect shrink link (1 bolt)

7. Remove trunnion bolt

8. Remove strut

Reverse of removal
Service strut

FUNCTIONAL CHECK:

AU~

Retraction check of landing gear
Nose wheel steering checkout

TEST EQUIPMENT:

———

Hydraulic test stand
Nose wheel steering electricel tester
External electrical power

CLOSE UP:

rvon] e
+ ol p SIS TR 0 g 0y

None reouired.

ANALYST'S OPINION:

2
. -
prowiacr 2 N

poor.
cians,
handle easily.

b

ARSI R TS

\,ﬂ

-~ .
A

bolt is difficult.
to checkout steering.

The nose wheel well is very cramped and access to trurmion :
Test set reovired
For these reasons, the installation is considered to be
No strut handling eouipment was available, according to the NARF techni-
Although this is a comparatively light strut, it is still too heavy to i

Removal and installation is a tedious job,

T A WP 8 b A Rl C y w

e W R AT S b

: S T

3
- 3
2
-
=
=



,.
Sk SR e

X
.

......
oy 0 e,
i e 1 5

.

.....-
-
P g o IR A
EJ g

k.

by,
SRS St

¥
i

3 -
X

o,

T

4

%

—

S Greaa e e - S e e S e TR At e

R A A -~ e

CORE URIP SO0 13211 i'EY MIG Shock Strut AIRCRAXT ___p-f
LOVATTION . Nose of aircraft

W e I8

SUPPCRY PCUTAENT:  Fuselage jack
Installation and transportation dolly
_ External hydraulic and electrical power

JOORne Two access panels to trunnion pins (25 screws each)

—

o ourg

v

Jack airplane

Remove both wheel and tire assemblies

Bleed air of hydraulic system reservoir

Remove nose gear steering actuator/shimmy damper

Disconnect electrical switch to nose wheel centering switch by

removing switch assembly.

Disconnect hydraulic swivel at lower drag brace

. Discormect nose gear shrink linkage

Pemove lower drag brace pin

+ Disconrect landing gear retract cylinder

10, Disconnect bolt at first scissors linkage in NG steering linkage

11l. Disconnect both flipper door links from strut

12, Disconnect hydraulic flex line at top of strut

13. Remove clamp securing wiring to strut

1k, RemozEchcess to trunnion piqfxby removing 25 screws on each side
contimation sheet

L)
e ntira 4 bty

PRI TRCIN S
A A T3

\O 003 N }n:wmw

*
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v

. iy

grong

———\ L4

MACCIONAL (7i°¥: Perform drop check
Perform nose gear steering check and check for hydraulic leaks I

T PUTRVENT: Hydraulie Test Stand
External Electric Power

8 wv:\w!

— mn— - cae— .- -

“TOCE UP: Replace access panels

— - - . e e e

QyALYST’S OPTNION: Other than its large physical size, this shock strut was E
removable with appsrently very few problems. There were a few observations made 3
which should be reevaluated for future designs. The oleo part of the strut is :
inverted compared to the normal way of positioning an sleo strut. As a result, the
tendency of the gland nut to retain water seems very favorable and would appear to
be a natural condition for corrosion. The steering linkage for this strut is also
umusual because of using several. “"scissors type" linkages from the wheel well down
to lirkage input to steering actuator, This linkage system would appear to be prone
to damage from aircraft handling, etc. The shimmy damper function was also unususl
(see continuation sheet)
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CONTINUATION SHEET:

WORK UNTT CODE 13211 ITEM NIG Shock Strut AlcRAKT  A-h

REMOVAL: (Continued)

15. Remove bolt and nut securing trunnion pins, and remove strut
with installation and transportation dolly.

INSTALLATION: 1. Adjust trunnion for proper clearance
2. Service hydraulic system reservoir with nitrogen

ANALYST'S OPINION: (Continued)

in that a heavy coil spring is wrapped around the periphery of the steering actuator
engaging spring stops at either end. The spring has a square cross section and has to
be sturdy to provide the damper function. It seems that normal contaminants working
in between adjacent spring coils could cause sluggish operation of the damper func-
tion., NARF NORVA did not indicate if this were a problem area, Inclosing the spring
to exclude contaminants would seem beneficial if moisture/salt could also be

excluded,
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WORK UNIT CODE 13151

ITEM NIG Shock Strut AIRCRAFT A-7

LOCATION: Nose Wheel Well, Beneath Fuselage Nose Section

SUPPORT EQUIPMENT: Nose Jack
Multi-purpose Dolly & Adapter
Launch Bar Spring Release Tool

Hyvdraulic Test Stand

ACCESSIBILITY : 2 Access Panels (21 screws, 17 SPF)
Disconnect and Stow Nose Gear Doors

1. Jack airplane
2, Depressurize Strut
REMOVAL: 3, Remove Nose Wheels (2)
4. Remove Launch Bar {Note: Special tool required to release spring
sion, 3 bolts - 2 pins)

5. Disconnect Lower Drag Link (loosen launch bar centering assy, remove

1 bolt)

€. Disconnect Steering Harness (1 connector) and remove bracket (2 bolts)

7. Remove NIG Steering Actuator (See data sheet for WUC 13612)
8. Disconnect Hydraulic Extension Units (2)

9. Install NIG Adapter and Multi-Purpose Dolly

10. Support Strut

1l1. Remove Trunnion Pins (2 bolts, 2 pins)

12. Remove Jtrut

13. Remove Attached Items from Strut (bellcranks, links, etc.)

(See continuation sheet)

ten=-

FUNCTIONAL CHECK: Retraction Check
Steering Check

TEST EQUIPMENT: Hydraulic Test Stand

External Electrical Power

CLOSE UP: Close Access Panels

Reconnect NLG Doors

ANALYST'S OPINION: Many items attached to strut recuire removal for build-up of

new strut, External access to trunnion pins is excellent. Nose wheel launch
system requires additional speciai tools. Handling equipment is good assist
in maneuvering and positioning heavy strut.
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CONTINUATTON SHEET:

1 WORK UNTT copr 13151 1TEM NIG Shock Strut A TR CRART _-7

INSTALIATION: (Cont.)

. Build-up strut with items removed from old strut
. Install in reverse of removal

Bleed steering

Service strut
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VORK UNIT COD: 13313 IT°M _NIG Ppen i rut AIRCRAFT _ F-k

B by

LOCATION:  Nose fuselage, bottom centerline

SUPPORT EQUIPMENT: Jacks
Nose gear strut jack
Nitrogen servicing equipment

ACCEES None

- - e reme Ve s mee i c—————— e ———— - — ——— - -

1. Jack airplane
2. Deflate strut
REMOVAL - 3. Remove tires and wheels
- L. Disconnect catapult extension pneumatic line - remove swivel
5. Disconnect NIG steering hydraulic line at right trunnion attach bolt
f#- Disconnect NIG steer compensating line (remove swivel, 2 B nuts,
1 jam nut)
7. Remove 4 hydraulic lines from strut (6 clamps), compensator, filter
8. Remove steering elect harness (2 connectors)
g. Disconnect forward door (2 bolts)
i0. Remove steering sector gear cover (6 bolts)
11. Remove nose steering unit (4 bolts)
12. Disconnect actuator down and up lines and connect hydreulic power
13- Retract strut 20° (gain access to trunnion retain bolt, nuts) and
support strut
14. Remove 2 retaining bolts
15. Remove dragbrace attach bolt (See continuation theet)

PINCPIONAL ¢H:Ck: Drop check, check steering, catapult extension function

TE3T ECUIPMENT : Hydraulic and electrical power

¢.0SE 1F: None

Fosimiag

ANALYST'S OPINION: This instaliation is too complex and difficult. Partial strut
retraction is undesirable because of the disturbance of the hydraulic system.
Removal of the steering actuator should be accomplished in the shop rather than at the
airplane (and probably is in some units). The strut jack is a help in handling

the weight of the strut. A notable item is the practice of clamping lines and
harnesses to large axial screw type clamps which allows removal of all lines and
harnesses as an assembly. Routing is preserved and re-installation is easier,

clamp fit and paint condition under the clamp must be watched to avoid a corrosion
problem.
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CONTINUATION SHEET:

WORK UNIT CODE 13313 ITEM __ NIG Pneudranlic Strut AIRCRAFT F-li

REMOVAL: (Continued)

1A. Remove drasgbrace from strut attachment

17. Install strut jack on piston , remove support

18. Remove trunnion pins (2) ]
19. Remove strut, compress piston for shipping.

. Reverse of removal
. Reservice

. Rig

. Bleed hydraulics

i INSTALLATION:

1
2
2
i
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WORK UNIT CODE _ 13221 1TEM NLG SHOCK STRUT AIRCRAFT F-8

B B oneot Eben e oo st ol ante S18

TOCATION: ilose wheel well

13 L o TR

=

s B ooin

a0

SUPPORT EQUIPMENT: Special wrenches to remove trunnion sins, :
Hormal hand tools. (cee continug
Transportation dolly to move and positicn strut. tion sheet):

i3

3

ACCESS: Access to trunnion pins and hydraulic fittings is restricted
because of being high in the wheel well,

bk it B it an AL Aot

WIS i P R -

REMOVAL: 1. Jack airplane
2. Teflate strut
E. Reriove wheel and tire
+ Attach special jack to strut

5. Remove hydraulic lines

6. Disconnect actuating cylinder

7. Disconnect nose gear steering wiring

8. Disconnect and lower "4" frame

9« Remave bolts securing trunnion pin
10. Retract trunnions using special wrenches
11. Tower strut with jack and mount strut on transporation dolly

1 0l e 1

Sl Wt ORI b T8 Rt B ) Rl et Ll T 7

INSTALLATION: 1, Reverse of remova™.
?. Lubricate gro:se fittings
3. Service strut

Nl
T

3

FUNCTIONAL CHECK: Fetract and extend landing gear and check for proper clearances
between landing gear doors and shock strut.

-
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TEST EQUIPMENT: External Hydraulic Power
External electric power
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CLOSE UP: ‘one
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ANALYST'S OPINION: 1he NIG shock strut instellation is hard to work on because of
the relatively small area in which to work in when disconnecting
hydraulic lines, actuator, and electrical connections. Trunnion pin removal is uniqu
but reouires special wrenches to retract trunnion pins. Installation of trunnion pin
requires using special wrenches to extend trunnion pins until holes in trunnion pins *
align with holes in shock strut trunnion supports. Performing this is difficult
because cf one man having to extend pin until trunnion pin security bolt can be in-
stalled through shock strut trunnion and pin. The installation, although functional
is difficult to work on from a maintsinability consideration. These observations

should be taken into consideration on new designs and avoided, if possible, = The
areas of concern are access to the trunnion pins as well as positioning and locking o

i
the trunnion pins, access to hydraulic fittings and electrical connectors. 3
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CONTINUATTON SHEET:

WORK UNTT CODF 13221 ITEM _ NIG Shock Strut ARCRAKT  F-8

s e v s v

SUPPORT EQUIPMENT: (Cont.)

Modified auto jack for removel and installation
of shock strut

Aircraft jacks

Hydraulic test stand

Hydraulic servicing stand _
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WORK UNIT cobe 13311 TT-M NLG SHOCK STRUT ATIRCRAFT F-1k

ekt S M bl ©

LOCATION: Nose Wheel Well

3

SUPPORT EQUTPYENT: Removal dolly Trunnion pin puller 3
Transportation dolly Hydraulic and electrical power i

Jacks . - 2

ACCEST 1 L.H. uccess (2 latches)~- Rounds counter must be removed :
R.H. access ( 36 screws) -- Canopy bellcrank must be repositioned !

1. Jack aircraft ’ z

REMOVAL: 2, Remove wheel and tire assemblies (2) £
Remove bolt in drag link {

Disconnect launch bar tension springs
Remove 3 hydraulic connections

Remove 2 electrical connectors
Disconnect actuator (1 bolt)

Remove 2 trunnion bolsts

Disconnect aft door rods (2 bolts each)
10. Support strut on removal dolly H
11. Pull trunnion pins

12. Remove strut and place on transport dolly

e

bt T

W PADS FW

D5 Lkt L

Re-install rounds counier and canopy bellerank
Close 2 access panels.

INSTALLATION: 1. Reverse of removal. :

i 2. Rig strut and doors as required. Z

i 3
FUNCTIONAL CHECK:  Drop check :

il i
s %
i — 3
iﬁ “ TuST ECUIPMENT: Hydraulic and electrical power. §
.p.;:; - :f:
g - 3
(4 <
4
RS C.O0SE UP: :

Haa
i

bl

ANALYST'S OPINION: 3

The first impression by the observer is the extrememly uncluttereds:
appearance of the nosewheel well. Access is very good Lo everything in the well. A :
number of items are fastened to the strut which would require removal and installations
on a new strut if the old one is not to be re-installed. Clamping arrangements allow
these items to almost te removed as a single assembly which simplifies re-installation
f Trunnion pin removal is easily accomplished thru outside access openings. The hydrauli
swivel is mounted on the strut allowing disconnect of only the lines extending to the

ol

h ik
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,?g airframe. The swivel can subsequently be removed with che hydraulic lines intact for %
VN Mg . . E]
’ }§ g buildup on a new strut. i
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% PORY URIL COOn 13214 VEY Nose Undercarriage leg Assy AIRCRAFY py-8 3
LY L ) ] %
=3 : —— -~ - - e e
3 i LOCATION: Nose Fuselage, Rottom Centerline
& e
: Jacks (smecinl jdackine trestle) Trarso~v* =in :
o ‘ CUPPORY EGCUTPMEND: Hr-draulic power :
o Removal dolly
3 Strut look — e e e e+ e e e
3 ACURSE . 1 Plate (7 screws)
S ; T 777 1 Block and ? connectors rmust be disconnected to relocate in-the-way
e ; hydraulic lines :
.
N MOV 1, Jack aircraft
1 2. Depressurize steering accumulator :
B ' 3. Disconnect aft door (2 bolts), prop door out of way :
5 L. Unlock gear hydraulically (valve in main gear well) :
3 5. Disconnect steering input arm (2 bolts)
f. Remove steering pushrod {1 bolt) :
{ 7. Discomnect electrical harness (2 cammon plugs, 4 clamps)
i 8. Disconnect nose steering sequence vglve
- 9. Disconnect swivels, each side (1 cotter pin)
= 10. Disconnect hydraulic lines to airframe (1 block) :
11. Disconnect actuator (1 pin)
= 12, Retract strut manually to 45° and remove link to liquid spring H
13. Remnve cotter pins through trunnion retaining pins H
f (See continuation sheet) i
t TCUJONAL iCK: Drop check *
i’ I T Nose steering check I
\,} - N
’.{’, g‘ T ACUTPMENT:  Hydraulic and Electrical Power p
. -{ " %;
. . 3
1 ——— 3
E3
1 ©10Cr. UP: Reinstall plate and hydraulic lines $
i
Pl e
)
1 f ANALYST'S OPTNION: This is only a fair installation, although it is rather complex.
. & Access is very cramped because of the small wheel well, Hydraulic lines have to be :
E I moved to gain access to fittings. A micro switch on the aft side of the strut is ;
1= vulnerable to damage if aft door is not propped out of the way. Landing lights are
'z removed after the strut is removed. Nose gear steering is integral with the strut.
o1 2
.35 K
i
7 a‘% ‘




CONTINUATION SHEET:

Nose Undercarriage
WORK UNIT CODE 13216 ITEM _Leg AsSy AMIRCRAFT _AVW8

REMOVAL: {Continued)

14, 1Install removal dolly
15, Remove insert from pintle pins, each side
16. Push pins outboard slightly to release downlock mechanism

INSTALLATION: 1l. Reverse of removal
2. Bleed hydraulics

3. Rig
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SYSTHM: 13 LANDING GEAR

HO'ENCLATURE: lose YWheel Steering Unit

F-h: 31334

ges A<k A-6: 1372k A-T: 13612

=-8: 13311 F-1b: 13921 AV-6:

GENERAL OBSERVATIONS: Generally, all airplanes except the F-8 have simple in-

stallations. Access is good and tasks are not complex.

DESIRABLE FEATURES: 1. The A-6 installation in:cludes a simple rigging yroce-
dure which is accomplished during installation. All airplanes
demonstrated good maintainability features (except for the F-8 in-
stallation). 2. The F-14 and F-4 installations were excellent
geared units that had no complex linkages. 3. Rigging pin or in-
dexing provisions to allow proper adjustment during installation is

. a most desirable feature on the A-6, F-I an? F-14 systems,

i UNDESIRABLE FEATURES: The F-8 installation is mounted on top of the NLG shock
é ) strut and reouires strut removal to replace.
: § " ADDITIONAL REMARKS: No comment is deemed necessary concerning removal o% a
¥ -
{g N strut to replace the steering actuator. Later designs have indica-
¥

1ed progress beyond that., Simplified indexing and rigging such as

PRS-
e
ey

the A-6 system permits should be included. The AV-8 steering is in-

tegral with the strut and is not included as & review item.
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WORK UNIT CODE  1372L 17rM Nose Wheel Steering Assembly AjRcrarr A-€

o
mMml~ et it uos ¥ o re Gyt

LOCATION: On NLG Shock Strut

T 8

SUPPCRT EQUIIMENT: External Hydraulic Power
External Electrical Power
Nose Fuselage Jack

oy HIURnT I

ACCE3S: None

NAELTOCE T rL

Deservice hydraulic system reservoir

Disconnect 2 hydraulic lines

Remove bolt that connects input linkage to actuator

Remove hardware secwuring steering input bellcrank

Remove b bolts securing actuator to strut and remove actuator

REMOVAL:

W ETQ N
L2

INSTALIATION: 1. Reverse of removal with check of linkage position with
rigging pin. Rigging pin inserted in actuator input bellcrank.

2. Reservice hydraulic system reservoir.

:
i
H
§
i
H
i
3
=
3
H
H

FUNCTIONAL CHECK: Perform nose gear steering check and check nose gear
steering centering function.

|
SRELIIET CUNPRLTIRE [E v na e pes o

TEST EQUIPMENT: External hydraulic and electrical power recuired to verform
check.

CLOSE UP: None

ANALYST'S OPINION: Component is reported to leak freocuently and data plate is not
visible when unit is installed, The installation is otherwise very good., The rig-
ging pin simplifies installation and ensures minimum problerms with the checkout.
Access is excellent and in spite of the fairly complex linkage, removal tasks are

auite simple.
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WORK UNIT CODE _ 13612 ITFM ___NIG Steering Cyl AIRCRAFT A-T7

LOCATION: Rt Hand Nose Wheel Well

SUPPORT EQUIPMENT: sxtemal Hydraulic and Electrical Power

ACCESS ; Open Access
REMOVAL: 1. Disconnect wiring harness and 2 Hyd Lines
2. Remove top attach bolt (1)
3. Remove lower attach bolt (1)
Lk, Remove lower pin
5« Remove cylinder

INSTALLATION: « Reverse of removal

Rigging Required

0
.

FUNCTIOFAL CHECK: Check of steering operation

TEST EQUIPMENT: Aircraft Jack
Hydraulic & Electrical Power

CLOSE UP: Close access

ANALYS?'S OPINION: The cylinder is easily reached from the nose wheel well.
Access to fittings and attachments is good. Each cylinder requires rigging
af'ter installation to ensure proper nose gear positioning. It would be pre=-
ferable to provide a indexing device to ensure nose wheel and cylinder are
installed in an indexed position to eliminate rigging,
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VWORK UNIT COD¥

IT:M __gteering Power Unit

Ll B s 0 il e

LOCATION: On nose landing gear

SUPPCRT EQUIPVENT:

Hydraulic and electrical power

ACCECS: : None
IISMOVAL . 1. Disconnect hydraulic lines

2. Disconnect 2 electrical connectors
3. Remove steering sector gear cover (6 bolts)
4. Remove steering actuator (4 bolts)

INSTALLATION: Reverse of removal (index gears during installation) bleed system.

Fivaranncs

!

FUNCTIONAL CHFCK:

Steering check

!

TEST ECUIPMENT:

Hydraulic and electrical power

C.OSE LF:  None

ANALYST'S OPINION: This is a good installation.
task 1s simple. No linkages or complex hookups are required.
gears eliminates rigging.

Access is reasonably good and the
Proper indexing of

0
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WORK UNIT CODE 13311 ITEM NLG STFERING CYLINDER AIRcrarr F-B ! |
‘ a
3 LOCATION: NIG shock strut ;

o~y
.
Lohad

4 SUPPORT EQUIPMENT: Aircraft Jacks

P
¥

ACCESS: Remove NIG Shock Strut (see Dats Sheet for Wik 12721)

»
I
3 1, Disconnect 5 lines from actuator. !
2. Remove two security bolts and remove pins from mount. L
3. Remove nut from steering actuator rod end. o
L4+ Remove steering actuator P
.
TNSTALLATION: :

1. Reverse of removal
2. Bleed actuator and hydraulic systenm

o ,“,]I"IL"“VI AT e “V_‘-"q"“‘§l1',w‘w-'l‘fi, LY

FUNCTIONAL CHECK:  Perform nose wheel steering functional check.

it

-

i

TEST EQUIPMENT: III'
External Hydraulic & Electrical Power

g,

]

CLCSE UP: Reinstall NLG Shock Strut

ANALYST'S OPINION: Removing entire strut to only change the steering actuator results
in spending a great ceal of time which could have been avoided if

steering actuator could be removed without removing the entire shock strut., This
condition should be avoided on new designs.
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WORK UNIT COD: 13921

pHin

LOCATION: THose Landing Gear Strut

SUPPCRT EQUIPVENT:

None

ACCEST:  Disconnect left hand aft door (1 bolt)

REMCVAL: 1. Disconnect 3 hydraulic and 2 electrical lines
2. Remove 2 clamps (axial screw)

3. Remove upper bolt

4. Remove 2 lower bolts

5. Remove b blots in collar and remove colliar

6. Remove unit

.
| oy Tr T

AINSTALLATION: Reverse of removal. (Gears in damper unit must be indexed to the gear
strut.)

HIRS D R 0 S & WY b b 1§

B ow
;]

g.wu;

|

FINC"IONAL CHECK:

Operate steering

%
2

?w‘w A 5

T3T ECUIPMENT:

Hydraulic and electrical power

CLOSE VP: Recomnect door

lsNAII‘ 1 W -
- YST'S OPTNION: A good installation. It is simple to remove and install and if
properly indexed, requires no rigging or adjustment.
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> -
;z ]; SYoTEN: 13 Landing Gear %
" l NOI'NCLA 'URE:- Arresting Hook Assembly 3
‘
3 T
== EL "UC: A-k: 13820 A-6: 13811 A-7: 13810 r-h: 13520 3
s-&: 13811 p-1h: 13A15  Av-8: 3
. ;
= . JUNFRAL OBSERVATIONS: What would appear to be a readily accessible component 3
g% i . actuzlly varies considerably in ease of access. Engineering solu- 3
o £
4 »> tions to the hook functional problems also provide varying degrees 3
Z: ) of complexity. The AV-8 is optimized by V/STOL landing - no hook §
, % g
= required, %
% : ’S DESIRABLE FEATURES: The A-L installation recuires no panel removal., Except

for the F-8 installation, reasonably easy access is available in

all airplanes. The A-6 installation is outstanding in its capabi-

0 LRIV st ke

lity of having each component of the arrestment system removable

vithout disturbing other components. The F-U hook is complete with

all céampers and snubbers part of the hook. Removal is sirple once

access is gained (see below).

—
oty
'J‘.,J'ﬁymr\; sida

UNDESIRABLE FEATURES: Extremely low belly profiles of some of the airplanes

E
=
=
=
=
=
=
E:
E
=
=
=
=
£
5
=

v
o]

create access and work space problems that recuire jacking of air-

craft, The ¥-8 also has 3 access panels secured with 60 screws.

———
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Even after jacking and removing the panel, the job is still com-
plex and difficult to accomplish. Both the F-U4 and F-14 have very
difficult access with many fasteners involved. The F-1l reauires a

special tool to release the centering spring.
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13 Landing Gear

NOMENCLATURE ¢ Arresting Hook Assemb;x

ADDITIONAL REMARKS: Difficulty of access must be considered in the design of

this item. Reduced task complexity is essential for small or low

slung aircraft. A tail hook design should allow removal by merely

disconnecting at the actuator and airframe, Most of the airplanes

aporoach this, When low profiles degrade access and working conven-

ience, additiontl side access should be considered to eliminate

jacking. Systems that have integral pressure sources (such as the

A-7/¥-4/F-B accumulator) should be carefully considered to ensure
that functional improvement is worth the additional task time to ex-

haust their pressure before removal and the additional hazards asso-~

ciated with working around a pressurized and cocked system, The A-6

provides an example of an all around good system installation. The
F-14 uses a mechanicay spring for hook centering and provides a po-

tential hazard if error is made in use of the unloading tool.
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WORK UNIT conx 13827 1TFEM Hook Assembly

LOCATION: Under Aft Fuselage

SUPPORT EQUIPMENT: Bydraulic Test Stand
Aircraft Jacks

o
(W}
(9]
€]
[92]
2]

No access reruired

INSTALIATION: Reverse of removal

REMOVAL: 1. Jack aircraft
_ 2. Lower hook
3. Disconnect from actuator (1 bolt)
L, Remove 2 catapult atitach bolts
5. Remove hook attach bolt
6. Remove hook

P

M'

R
Lo e,

Wy
[} 1

FUNCTIONAL CHECK: Operational check by cycling hook

l'
(1

TEST BQUIPMENT: gExternal Hydraulic Power

. . .
35T BRI e o

[
e

PR,

CLOSE UP: Yone reauired

. % ANALYST'S OPINION: Very simple, direct installation. Easy access reduces the

1 task effort. Jacking aircraft is not desirabie, but is necessary due to low fuse-

2 £ lage lines. This installation would pe exceilernt if pressure could be removed from
4 i the actuator and then “isconnect made without raising the airplane. If & small

- access panel was reouired it would be worth i*% co eliminate jacking.
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WORK UNTT cobk 13811 TIEM  ARRFSITHG 0K ATRCRAFT 1.4
ASTTMALY

s P kPN e
i —

LOCATION: Aft Tuselage section

£} (Y 1
—

SUPPORT EQUIPMENT: Fxternal Yydraulic "ower
Txteraal Flect~'cal Power

ACCESS. One Access Panel (18 screws)

REMOVAL: 3, yower hook.
?. Remove cotter key frux nut securing arresting gear frame -ttach bolts.
3. TRemove bolt and nut securing dashpot to arresting gear frare.
ls. Drive attach bolt pins outboard and remeove frame.

T AR ALUIIINE B e TR LR S R L v Oy S

IﬂSTALLATTQE: Reverse of remnval,

7 (ot O 3 B e b AT 1o 8 e 1

P doin b

A

N
L]
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FUNCTIONAL CHECK:  Pavfarm anmmntiannl nhonl,

gy

TEST FQUIPMENT: External Electric Power
Hydraulic Test Stand

CLOSE UP: neplace removed panel

ﬁvmcmw-’ﬁ.&mmmwmmmww s N B\ 8 Bttt 5! ) Bk wp

g

This installction except for its large ei-e ir desirable from a
ANALYST': OPINION: paintainability consideration in that the individual componentsg:
AG actus*or, \G dashpot, and the AG "A\"frame and hcok, are 111 separ~te such that eacl
major component can be removed without disturbing the other component. The "ook ohal
has a rubber bumper assembly which is a part of the hock chank to "A" frame as<emb1y‘
This bumber provides shank centering and absorbs the shock from side loads tending tt
deflect shank off center. This arrangement is simple and apparently effective. Th|
rubber wruld srpear to detericrate because of frequent deflections. If the item is t‘

ALY,

(See comtinnatinn sheet)
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CONTINUATTON SHEET:

P ‘rc»s-u» immm Lo Svtr A

WORK UNTT CODE 13811 ITEM Arresting Hook Assembly AIRCRAWE a6

Lt

ANALYST'S OPINION: (Continued)

Y srave B

changed, rubber deterioration would not be a problem, The damper and retract actuator

ey

{ are located in the fuselage, but can be reached by opening an extendable eaquivment
{ platform. The damper is serviced from inside of the fuselage i-ith eacuipment nlatform :
) open, External servicing capability would eliminate having to open equipment access, [
; .
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1; WORK UNIT CODE 12810 ITEM Arrest Gear Assy AIRCRAFT A-T
=3 \ 5
§ ! l LOCATION: Below Aft Fuselage
4 & SUPPORT EQUIPMENT:  “ekawnal tipdparlie sye-cpra
; Nitresen Servicing
? _; Aircrafi Jacks . —
3 - z
g ACCESS. Remove Tower Access Panel (20 CPF) 3
! REMOVAL: 1., J»ck Airplane
2 . 2. Lower Tail Hook Assv ]

; 3.  Bleed Accumuilator Pressure (uf "anl "s11)
- h. Remove Pin Retainer Bolts (?)
- 5. Remove Nut from Accuator Rod ¥nd
6. Remove Retainer Pins (?) & Rotate Hook to Remove *~twntor Relt
- 7. Remove Hook Assy
E

TNSTALLATTON: 1. Reverse of Removal
2. Service Accumulator

e #

]

B L Al NN R O 0 8 0O 0 e, S, 1, A0 B

. FUNCTIONAL CHECK: Perform Operational Check ;

g E

| S :
1 ] E
4, = Z
&t 3
| TEST EQUIPMENT: External Hyvdraulic Pressure 3
';iz I External Electrical Pover §
K| S 2
P CLOSE UP: Replace Access. !
:.. 5

! X =
1S E

+ E:
ap ANALYST'S OPINION:  wytre ctepe are re~=ires 4~ bleed anrd service cen=ulatnn, :

Proximity of access panel to deck makes opening of 20 fasteners rather tedious.
Quick release Tasteners helvp this problem, Jacking of aircraft needed to allow
hook to move far enough for attach points to clear structure. It would be pre-
ferable to orient attach points so they can be reached with the aircraft on its
wheels. Additional access may be recuired.
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WORK UNIT CODE 13520 ITEM __Hook Agsembly

LOCATION: Aft Section

SUPPCRT EQUIPMENT: Use aero stand to support hook
Hydraulic and electric power
Nitrogen servicing eguipment

ACCESS - 2 fairing panels (60 screws each)
2 wedge panels - (2 bolts, 3 DZUS, 1 screw ea)
2 engine access - (1 coax, 11 DZUS ea)

REMOVAL: 1. Lower hook 2
- 2. Bleed air from snubber (2 DZUS, schrader valve) {7
3. Disconnect forward fairing door (unscrew clevis, 2 places) L

L, sSupport hook and remove actuator attach bolt £

5. Remove trunnion, pin, spring, mooring ring BT

6. Remove hook g i
INSTALLATION: 1. Reverse of removal ﬁ%
2. Rig fairing door t=

3. Service snubber i%

LN

I

el

41 nd
"ot o

FUNCTIONAL CHECK: Operate hook

TEST ECUIPMENT: Hydraulic and electrical power

S L

CLOSE UP: Re-install panels

ANALYST'S OPINJON: Except for access, this is a good installation. Removal is simple
and items such as the horizontal dampers are part of the removable assembly. Access
requires removing too many fasteners and the wedge panels actually have three

different kinds of fasteners securing them. The bolts securing the forward fairing
door cannot be removed because of interference of surrounding structure. This requires
disassembly of the two clevires resulting in a complete rigging each time. The hook
assembly is heavy and should have some type of handling equipment. While explaining
the task, the NARF technician conjectured on the feasibility of using the nose gear

strut jack for this purpose.
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WORK UNIT CODE 13811 ITEM 2 RWSTTNG GF4R  ASSEVILY AIRCRAFT F-§

2
-

LOCATION: Tail rrok well

SUPPORT EQUIPMENT: Aircraft Jacke.
Hydraulic test stand.
Nitrcgen servicing bottle.

Hydraulic servicing stand.

{
{

b sater £3 800, F

ACCESS Poor because of lou silhovette of airplane,
3 Access Panels (60 screvs)

JOURTT NN

REMOVAL: 1. Reux-ve forward access plate to tail hook assembly. [pproximatelv 60

fasteners have to be removed to rem~ve assembly. Fasteners are
Me 2LASL-55C

2. Bleed nitrogen zervice off accurulator.

3. Tisconnect liouid shock cylinder.

. Tisconnect tail hook actuating cylinder.

5. Remrve side bolt access plates.

€. Remove "A" frame nuts and drive bolts outward.

7. Remove forward nuts and remove entire assembly.

TNSTALLATION:

1. Reverse of removal,
2. Check clearance of installation #nd riz.
3. Reservice accumulator,

vy N 0

W0 LIPS o N s R el T e i 4 R

rura

%

FUNCTIONAL CHECK: Perform normal op-rational check.

Perfcrn emergency operational check.

TEST EQUIPMENT:

Hydraulic Test Stand
External Electrical Power

it 0 S bt 9 b 0P bl o 9B ] ol eyt e v

CLOSE UP:  Replace access panels.

ANALYST'S OPINION:

are also relatively difficult.

Access provisions, quantity of fasteners used with the access
panels, and the low silhouette are the most serious objections to this installation. :
when the work area is this close to the deck, access provisions should be simpli- 3
fied. As it is, removing 60 screws to gain access is a subrtantial burden. Tasks
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WORK UNIT COD¥ _13A15 IT:M _ARRESTING_GEAR_HOQK SHANK  AIRCRAFT F-1l

LOCATION:  ynder Aft Section, sn Centerline

SUPPORT EQUIPNENT:

Centering Spring Compressor
Nitrogen Servicing Cart

ACCESS : ring (52 SPF and L screws)

1 Fai
1 Door in right hand sponson (2 latches)

. Bleed »ir (righst hand sponson).

. Drop hook.

. Remocve one bolt locking vertical pin assembly to dashr.t.

Remove bolt nolding link assy.

Remove bolt securing cap on horizontal pin assembly; remove cap and

horizontal pin.

. Remove arresting hook assembly, trunnion assembly, and vertical pin
from aircraft.

. Install spring compressor & remove bolt thru vertical pin.

. Loosen spring compressor shaft, remove trunnion.

. Remove shock spring.

. Remove uplock assy (4 nuts and boits).

1l. Renove bumper (4 boits).

REMOVAL:

(@2 (S IR UV RN G R g

QOO o=

-

-

JTHSTALLATION: Reverse of removal, service and rig.

e

»

FUNCTIONAL CHECK:

Operation of hook

—
ety .

TEST ECUIPMENT: Electrical and hydraulic power.

o ——v—

Install feiring and access door

CuOSE UP:

‘
. s o % .
PUTIURET LA SO S PP A LTS

M g

PO e 8

————_

.q:‘.....

o o IR

ANALYST'S OPINION: The removal tasks are complex and do not follow an approach that
would seem logical by inspection. The loaded centering spring is concealed in the hook
shank and appropriate warning was not found on the shank. An attempt to remove or meke
subsequent trunnion disassembly could result in injury if the proper special tool is
not used. Too many fasteners are involved in removing the fairing. Two shcrter
fairings would be better.

;mmﬂaﬂ%bmm£294Mmm£;;;hmmy:u;"

g

i T e R s TR st TR v L s o aomd

v

1

et A AR tovrant (O ey

4

N exsmya|

EMH&HMM&@mmwymamﬁﬁEQMma

§



oy
”~

PP

iy
a8 L

M 13 Landing Gear

NOMENC LA "URE : Brake Control valve

"UC: A-l: A-6: A-T: _1352A F-li: 13k11

STl F-1k: 13821 AV-b: 13726

GYNFRAL OBSERVATIONS: The data sort resulted in an "apples and oranges" com-
parison with brake pedal valves, an anti-skid control box, and an
anti-skid electronic control being included. The results were guite
interesting with some fine features revealed. These are enumerateAd

balas and An the cremonent. Antg shaete,

DESIRABLE FEATURES: 1l. The AV-8 does not have differential braking because
of its tandem gear. The brake "pedal” valve can be located in a
much more accessible location than the traditional deep in the cock-
pit, forward of the rudder pedal position. 2. The anti-skid control
bax in the F-1ll is located in an uncluttered wheel well and is readily

removed, I8Vt te-i Funation Lacte tra hav. $ha mancare and thae valya,

UNDESIRABLE FEATURES: 1, The A-7 anti-skid valve is located in the wheel well
but in a rather congested area. It is rather smell and has six hyd-
raulic lines connected to it. Brazed hydraulic tubing leading to the
valve makes disconnect and valve removal difficult. 2. The F-kL is
a fairly standard brake pedal valve installation. It is very diffi-
cult to reach and work must be done in both the cockpit and nose
wheel well, Once the nut is installed on the nearly inaccessible

attach bolt, a cotter pin must be installed.

gest Available Gopy



SYSTEM: 13 Landing Gear
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NOMENCLATURE ¢ Brake Control Valve

v——r—
A i

oo sl 1500 periiomdd i

ADDITIONAL REMARKS: The key here is space, Each component is fairly simple.

o

Peculiarities of function often place them in inaccessible loca-

tions. The A-7 anti-skid valve is an example of a need for con-

,.'(:.-AJ ™

straint when brazed or cryogenic hydraulic fittings are used., The

lines can no longer be loosened at both ends to provide flexibility.

u.{« !.‘su

Care must be taken to avoid "box nailing" the component in place.
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WORK UNIT CODE 1352A TTEM __ANTISKID CONTROL VALVE AIRCRAFT A-7

4w

LOCATION: RH Wheel Well

E3

LT

as

SUPPORT EQUIPMENT: Nrne,
ACCESS ; Nene, :

el B L s b

[pnr—

REMOVAL: 1. Dump emergency accumulators.

2., Remove electrical connector from valve. :

3. Backoff one brazed fitting jamnut on forward face of valve. :

4., TLoosen jamnut at opposite end of brazed tube assembly addressed in ster
3 above. i

5. Remove brazed fitting bushing from valve. i

6. loosen and disconnect B-nut from elbow connected to other port on
forward face of valve,

7. Loosen and disconnect line B-nut from lower inboard fitting on aft
face of valve.

8. Loosen and disconnect B-nut at opposite end of line addressed in :
Step 7 and disconnect line from tee fitting. :

9. Loosen B-nut on line connected to lower outboard fitting on aft face %
of valve. Loosen B-nut at opposite end of line if line B~nut can't :
be disengaged from valve, {See continuetion cheet) :

Ry

L ]

FUNCTIONAL CHECK: Verify proper operation of antiskid system. :

N
.

Nt B A s R AL 0 S And ¥ s

TEST EQUIPMENT: External electrical and hydraulic power Antiskid test set é

Jack to 1ift MIG wheel transducer adapterg
Multimeter :

Antiskid test set

U

e Pt tamed woh ok

R — . e - - - = - —

- u! . - !;-w»! ’lu""m.‘ll

]

ANALYCT'S OPINION: The installation is readily accessible because of its location in °
the open. Although the velve is in the oven, it is cluttered by the 6 tube assemblies
sttached to the ports on the valve body. ¥%xcepting the time spent disconnecting and rea-:
moving tube assemblies, actval valve removcl is as simple as removing 4 bolts, The small
size of valve and the selective discomnection of the tube assemblies complicates the re-:
moval task. Possibly a different aircraft tube configuration might have helped in ;%
facilitating the removal tasks. The existing valve, if located in a less cramped working
area, would also have made removing the valve easier.

Wk ikt ¥




{ WORK UNIT CODE

LONTINUATION SHEET:

13524 ITEM ANTISKID CONTROL VALVE AIR{'RAFT A-T

REMOVAL: (Continued)

Loosen jamnut on brazed line assembly connected to upper
outboard fitting on aft side of valve.

loosen 2 B~ nuts at opposite end of brazed line assembly.
Remove clamp securing brazed tube assembly and remove tubing
assembly.

Loosen jamnut on brazed tube assembly connected to upper
inbecard fitting on aft face of valve,

If required, remove tube clemp or loosen B- nut at opposite
end of tube assembly. Remove fitting from valve,

Remove 4 bolts securing valve to aircraft structure.

Reverse of removal procedures
Aircraft hydraulic system has to be satisfactorily bled before
functional check can be accomplished.

10.
11,
12'
; 13
g L]
H 1.
15.
INSTALLATION:
1.
2.
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E| ¥ORK UNIT COD* 13411 TT-M __Brake Control Valve AIRCRAFT _F-b &
i LOCATION:  Nose wheel well, 2 valves forward of NIG trunnion |
= CUPPQRT EQUIPVENT: Hydraulic power z
Wiira~an servi~ing e~riorens g
ACCESE Remove seat £
b4
HHMCVAL: 1. Bleed accumulator ( shrader valve in nose well)
= 2. Disconnect 3 hydraulic lines
3. Disconnect lower attach point (1 bolt)
f L. "i-~pourent va3dew ~ont rad (1 bolt)
. S. Temave caver in conbnit flasr 1k -avenrs)
6. Remgve clinder urner 2ftach balt (~obter vin)
. INSTALLATION: ', Reyerce ~F remay-],
- 2. RWipaij,
> Racoryire,
-
:—;

M T

FUNCVIONAL CHeCR:  Brake check

o

T ) Yoo oy

TH3T _ECUIPMENT: Kydraulic and electrical power

v

g NN W el

. ——

¢.0SE 1 P: Install seat

w,ﬂm\i Hled
it e o o R S b, -

"}
b TR Ve

ANALYST'S OPTNION: These valves are hard to work on in most airplanes. This
installation requires work in both the nosewheel well and the cockpit. A very
agile person might reach the upper attach points without removing the seat, but

i Aey
RN

i)
p o

Pl the extre effort is worth it. Access to the upper attachment is bad arnd the
;%; mechanic is in an almost inverted position to accomplish it. As the NARF technician
N g put it, "You're upside down working in an area that's out of sight and out of reach <
Fes
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e
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WORK UNIT CODE 13821 IT:M POWER BRAKE CONTROL MODULE = AIRCRAFT F-1L4

LOCATION: Nose Wheel Well

SUPPCRT EQUIPNENT: lione

ACCESS : lione

REMOVAL: 3 pisconnect 1 electrical plug
2. Remove 4 screws
3. Remove mcdule

INSTALLATION: Reverszs of removal

FIMCTIONAL CHECK:  gelr test

TEST ECUIPMENT: Electrical rower

CiLOSE 1iP: None

- -
h‘hﬂmmmﬂmn e

et
JTR Ty T

L

ANALYST'S OPINION:  Very good installation. Access is excellent and removal is -
easy. Self test adequately and quickly checks out the installation. The test
initistion and readout is eccomplished at the module which is an advantage when
compared to a ceniralized self test system with the function performed remotely

from the system being tested.
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WORK UNIT CODE

17Ep Wneel Brake Consrol Valwre AIRCRAFT

AV-8 %

(¥4
$ude
el
o]

e Wheel Vell, Forward, Left &3

as
= SUPPORT EQUIRMENT: ifone
%5
5 ACCESS Tery tisght - lio panels Z
+ - - . . N . =
- Lines rouncd around valive =
= E
=} g
: 1 )
I REMOVAL: 1. Discomnect conirol cable in cockpit =
: ” 2. Rermove pin in conirol linkage, retract and disconnect cable (1 pin) =
=
. 3. Disconnect 3 hydraulic lines E
E L, Disconnect 3 bolis and remove valwve E
" INSTALIATION: 1. Reverse of removal [
. 2. Rig cable ES
3. 3leed
;;; Z%
=
- =
! : =
. 3 3’_5
= =
;f FUNCTIONAL CHECK: 3rake check =
: B
& =
§
] 2
: g
Pk 2
5 I TEST SQUIPMENT: Hydroulic power 3
. - .“_i_é é
K= =5
IR} A =
& - 5
;{ 2 CLOSE UP: Xone ;%;
7z 5
;S -
. iz ANALYST'S OPINIOR: in spiie of the very tight cuarters, this is probably “he best :'
£ brake control valve installation in any fighter airplane. The tandem landing gesr 8
[ . - . . . : . J
{5 ' arrangement dispenses vith differential braking,so there is no need to tuck this up 3
: benind the rucdcder pedals. Access is much better but still snug. =
=X Z
-4 ';g l’g
1)' 3 r.;‘g‘.: E
< (5 i
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13 Landing Gear

HOYENCLA TURE: Emergency Air Bottle/Accumulator
WUC: A=k A-6: 13L51 A-7: 13311 F-h: 13153

F-1k: 13712  Ay-6. 13415

JENFRAL OBSERVATIONS: The A-~7 component is a hydraulic accumulator as opposed

DESIRABLE

to a pneumatic reservoir., It has a2 higher maintenance renuirement
than the others because of its greater complexity. This is compen-
sated for in its easier access. The bottles ‘n the other aircrafi
apparently depend on their simplicity and reliability to justify

more inaccessible instaliation.

FEATURES: 1. The A-7 accumulator is very accessible and fairly eesy
to remove. 2, The F-14 bottle is also guite accessible in the un-
cluttered nose wheel well, Tasks are very sirpie end there is ade-

cuate space,

UNDESIRABLE FEATURES: 1. Generally, the air bottles except the F-1i are encum-

bered w*h pcor access. The F-U recuires siiding the radar out to
reach the bottie. The A-6 botile is mounted high in a crowded nose
wheel well with a curtain and the nose gear actuator in the way. The
AV-8 has two bottles in the main g;ear well. The forward bottle is
Tairly easy tc remove. The rear botile is almost totally obscured
in the corner with several items in the wey. 2, The A-T7 accumlator

reouires build-uvp with items removed from the old bottles.
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il SYSTEM: 13 Landing Gear

Sy

i NOMENCLATURE : Emergency Air Bottle/Accumulator .

. ADDITIONAL REMARKS: Perhaps reliability is a justification for not providing

o e}
L.

% adequate access, If, however, it is merely a matter of design ex-

»

.

b2 pediency, then it must be realized that someone will eventually heve

L

pyt—

to change it.
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WORK UNIT CODE 13451 ITEM LDG GR Emer Control Air
Bottle

LOCATION:  Nose Wheel Well

SUPPORT EQUT PMENT+: Nitrogen servicing bottle
Airplane jacks

ACCESS: No access reouired but item is difficult to reach. Canvas curtain
must be opened and nose gear actuator disconnected.
Engine access must be opened to connect the hydraulic test stand.

- s vewn o

N o

S 2,

f=

L

REMOVAL: 1. Bleed off air charge
2. Disconnect nose landing mear actuator from strut
3. Disconnect cable linkage and pneumatic lines
4, Remove bottle from aircraft by loosening clamps. :
INSTALLATION: 1. Reverse removal steps §
2, Service pneumatic bottle,
FUNCTIONAL CHECK: Connect external hydraulic power and retract landing gear, 3
Perform emergency landing gear drop check.
. Reset bettle and dump valves,
Cycle gear 10 times to remove air from hydraulic system,
Disconnect hydraulic test stand from cuick-disconnects to
I) engine,
TEST EQUIPMENT: Hydraulic Test Stand
Aircraft Jacks
CLOSE UP:

Install canvas curtain,

%ﬂﬂf“f;?‘\?ﬁ?f«s&' s

FPREN P s X

=Y

S A

ANALYST'S OPINION: Air bottle is inconveniently located and is miserable to work
on because of not being able to get to it. A better location
would have improved the remove and replace capability of this

component.
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WORK UNIT CODE ___ 1331] ITEM Emergency IG Accumylator AIRCRAFT _A-7 L

LOCATION: Left Forward Fuselage Equipment Bay ! i
L3
ri

SUPPORT EQUIPMENT: External Electric Power Lg

Nitrogen Servicing Equipment 3
Hydraulic Test Stand §
é
ACCESS: Remove Access Panel (16 fasteners) :
i
REMOVAL : 1. Connect External Electrical Power %
— 2. Relieve Hydraulic Pressure (SW in RT Wheel Well) i
3. Relieve Nitrogen Pressure (Right Wheel Well) 3
L. Remove Blanket (Unlace) 3
5. Disconnect Electrical Harness (2) %
6. Discomnect 1 Nitrogen Line, 3 Hydraulic Lines —g
7. Release Retainer Bands Aé
8. Remove Accumlator (Several fittings removed for build-up of new item) g
i
INSTALLATION: 1, Install in Reverse of Removal 2
2. Service Accumulstor -z
3. Blezed Hydraulics

E;%WMWmmmmm

FUNCTIONAL CHECK: Perform Emergency Drop Check :
Cycle Gear to Remove Air From System :
- ;é
5
b}
y —é
’? TEST EQUIPMENT: Hydraulic Test Stand E
i External Electrical Power g
) Aircraft Jacks g
- Z
!
CLOSE UP: Close Access Pane’ -
A
4 ANALYST'S OPINION: Access is excellent, Heater Blanket and several fittings have
{ To be transierred to new component., O-level tasks could be expedited by definition
¢ of a built-up item (ILRU) which could be delivered from the shop with these items
? installed,
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YWORK UNIT CODF 13153 IT:M  Air Bottle AIRCRAFT F-4
LOCATTON: In radar compartment, top, R/E side

SUPPCRT EQUIPMENT: Radome jury strut
Radome hinge clamp

ACCESE : Open Radome
Radar unit must be repositioned to reach bottle

REMOVAL: 1. Slide Redar unit Forward (4 nuts, 7 cannon plugs, 1 cooling air line
quick disconnect, 2 cooling liquid lines quick disconnects, 1 connecto
block (elect)). :

2. Bleed bottle
3. Disconnect 2 pneumatic lines
k, Release 2 clamps and remove bottle

INSTALLATION: 1. Reverse of removal
2. Service

!
| ] FUNCTIONAL CHECK: Leak check
2. Radar check

R <¥R

APN 154 check

.

| Encini g

TEST ECUIPMENT: Hydraulic and electric power

3
3

,._.,,
EE R c S TP

Feiy

:§ 4
i E
o CLOSE UF: Close radome :

$

.
rp A e G |
.y - — . \
Sl Z

ANALYST'S OPINION: A simple job made complex by bad access.
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WORK UNIT CODE _ 13712 ITEM _EMERG 0TR _ACCINITATOR ATRCRAFT __p_ 11

Mumv.[nlwr‘»WM.m‘,‘uc i [3'

I
g

LOCATION: Nose Wheel Well, Right Side

Lum b i mr.;«w L l!v‘n

SUPPORT EQUIPMENT: Nitrogen servicing equipment

st
rspotoiing? ot

b

ACCESS ; None 3
REMOVAL: 1., Bleed bottle (Schrader valve) 3
2. Disconnect 2 lines E

3. Disconnect 2 tlamps 3

k. Remove bottle E
NSTALLATION: 1. Reverse of removal. _§
2. Reservice bottle. 4

FUNCTIONAL CHECK: Leak check

B kel g, Klitetiinha u.mn,[;&‘:wmlarmwmmfi‘

G

TEST ECUIPMENT: None

CiOSE UP:
—— None

o (SRR s TR A s L)

ANALYST'S OPINION:

Access is good in the nose wheel well. The tasks are simple.
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- _ - Undercarriage Emergency :
WORK UNIT CODr _13U15 ~ TTIM Nitrogen Bottle AIRCRAFT ___ AV-8:
d . LOCATION: Main Wheel Well. Aft, Left Gide
" SUPPORT EQUIPMENT: DNitroren Service Eouipment
! ACCESC:  Aft Bottle: 1 Panel (20 screws), ASA-83, 1 Panel (1% screvs)
i Forward Bottle: None
: . :
: - : :
} REMOVAL: 1. Deflate bottle )
; - 2. Remove nitrogen lines (% connectors) ;
. 2, Remove thumbscrew, open clamp .
4, Remove bottle
- INSTALIATION: 1. Reverse of removal
; 2. Service bottles :
i
: % FINCTIONAL CHFCK:  Leak check
zj L 13 :;
':2 ;
,.: - H
r" 3 ;
oo .
T TEST ECUIPMENT: None
| !
! 4 :
¢ 14
-

=49

CLOSE UP: Aft Bottle: Re-Install removed panels and components
! Forward Bottle: None

ANALYST'S OPINION: Two bottles in this system. The forward bottle installation is
excellent. The aft bottle is nearly inaccessible. Mounting is simple.
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FLIGHT CONTROL SYSTEMS

ELEVATOR/UHT ACTUATOR

AILERON ACTUATOR

AILERON TRIM ACTUATOR

SPOILER ACTUATOR

RUDDER ACTUATOR

TE FLAP ACTUATOR

HORIZONTAL STABILIZER/
ELEVATOR

LE FLAP ASSEMBLY

TE FLAP ASSEMBLY

AILERON

RUDDER

SPOILER ASSEMBLY

PILOT'S STICK GRIP

J&JI... .u-;_l_..ﬂ_,_.'__,_ l,m l ——




FLIGHT CONTROL SYSTEMS

LA S A s A S A TR L0

CONTENTS
COMPONENT A-h A6 AT Fb F-8 F-1k AV-H
Elevator/UHT Actuator 1k @1 14521 14531 14326 14k2D 14431 1k331
Aileron Actuator 14221 14321 14233 1222 1231 N/A 14131
Aileron Trim Actuator 1h21L,  N/A 1k2k1 rhe6l N/a 1h23b 1hik2

Spoiler Actuator a2 N/A 14238 1h2s2  1k232  1h232 N/A

%
X
3
=]
E%
%;
5
%
b
=
!
,E

Rudder Actuator 14721 1hb21 131 1bk23 N/A 0 1b3h2 N/A
TE Flap Actuator N/A  N/A k757 14555 N/A k62 14532 2
3 Horizontal Stabilizer/ 14611 14131 14511 14310 1kac 14k k30 2
Elevator 14311 é
; 1E Flap Assembly N/ 14814 1k710 14500 1k611 14611 N/A z

i 14720 ik612 14612

RE RN i

14511 N/A 14730 1hksko  1WTIA k614 1510

TE Flap Assembly

~——
-
ey
AP

Aileron k211 N/A 1220 1h210 1kl N/A 14110

e gy

"t‘i'. o~ o

12
b 1212 1212
A

i ¢

: i Rudder 14711 N/A 1410  1kkio 14312 14311 14210
J L

R Spoiler Assembly 1A11  N/A 14311 k2o N/AA el N/A
" Pilot's Stick Grip §/A 1211 ikl dan ik ST7A
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Flight Controls

NOMENCLATURE: Elevator, Actuati vl1inder

MUC: A~k 1b32] A-6: 14521 A-7: k531 F-h: 14326

=~8: 14420 F-1l: 14433 AV-6: 14331

“NERAL OBSERVATIONS: 1. The elevator/UHT actuating cylinders are hidden behinrd
well fastened accesses., They are heavy and generally difficult to ex-
tricate from the aircraft. 2. The location of about half the elevator/

UHT actuators can be worked on without a work stand.

DESIRABLE FEATURES: 1. Once access is complete, the ability to easily work on
the component in place enhances the A-7 and AV-8 installations. 2. Deck
level accessibility is a strong asset exhibited by the AV-8, A-7, F-8 and

A-lL installations.

UNDESIRABLE FEATURES: 1. The excessive number of fasteners to gain access to
the cylinder is considered a drawback. 2. Obscuring attachment bolts
by harnesses, linkages, lines and poor positioning unnecessarily in-
creases the overall removal effort. The F-1lki, F-8, F-4 and A-k are typi-
cal. 3, Heaviness and poor positioning combine to make removal very
difficult (A-4, A-6). Design of the component should avoid excessive
weight and high, buried installations. L4, Linkage disconnection prior
to0 removal, as in the A-7, should be avoided as it adds to the complexity

of removal and may result in loss/damage to linkage components,

ADDITIONAL REMARKS: 1. Components should be as light as possible with no clut-

ter in front of or at the ends of the installation. 2. Efforts should
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SYSTEM: 14 Flight Controls

NOMENCLATURE : Elevator/UHT Actuating Cylinder

ADDITIONAL REMARKS: (Cont.)

be made to disturb as little as possible of the othe. flight con- i

trol components plus reducing the extent of rigging required. The

Av-8 design and installation is an excellent example of what can

be done with this bulky actuator. 3. Where possible, deck level

installation of the actuator is the preferred approach.
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WORK UNIT CODr 14321 IT:M _Elevator Actuating Cylinder AIRCRAFT A-UM

LOCATION: Below horizontal stabilizer

SUPPCRT EQUIPMENT: External electric power. Torque wrench.
External hydraulic power.
Hydraulic servicing equipment.

ACCESE : 2 access panels (28 screws)
Access fair. Space fairly cramped under stabilizer.

N 1. Remove sta »oard and port panels.

REMOVAL: 5. Raise horizontal stabilizer.
3. Disconnect four (4) hydraulic lines, 2 screws, 2 bolts.
L. Disconnect bungee (1 bolt), input rod (1 bolt). :
5. Disconnect cable retaining pin, 1 cable disconnect.
6. Disconnect elevator actuating rod.
7. Remove actuator cylinder assembly.

INSTALLATION: 1. Reverse removal order.

2. Bleed and service hydraulic system.
FUNCTIONAL CHECK: Check elevator travel. :

ol n'b»?m." .‘h‘, v
zgmw‘l

A 80t

-
P
% YIST ECUIPME External electric power.
i External hydraulic power.
b4 Protractor.

C.OSE UF: Install access panels

b i aia
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ANALYST'S OPINION: Access to this cylinder is only fair. As much paneling is
removed as is feasible but the remaining work space between the stabilizer and fuse-
lage structure is very restricted. Removal tasks have been kept simple but wrench
access is difficult on some of the fittings. Rigging and functional check are per-
formed concurrently.
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WORK UNTT CODE 14521 17EM STABTLIZFR ACTUATOR ATRCRAFT _A-6

- e e —

WWATION:  vertical fin

CUPPCR” SQUIPMENT: Surface protractor
External hydraulic and electrical power.

ACCESY .  Remove U4 access panels (total of 198 screws)

X{EMOVAL: 1. Disconnect electrical ccnnector for auto pilot from actuator.

2. Depressurize hydraulic system reservoir.

3. Remove pressure and return lines (hoses) of flight control system
hydraulic system from actuator, and remove pressure and return hoses
of combined system hydraulic system from actuator.

L, Disconnect input bungee by trimming to neutral.

5. Disconnect cotter key, nut, and bolt and disconnect actuator from "A"
frame.

6. Support stabilizer actuator and remove lug end hardware and attach pin.

7. Remove actuator through vertical stabilizer access.

INSTALIATION: 1. Reverse of removal.
2. Surface throws have to be checked and adjusted if required.

3. Adjustment accomplished by sdjusting actuator rod end with
final adjustment made by ad; ee .,

FUNCTIONAL CH='K: Connect external hydraulic and electrical power, and verify
surface throws and adjust as required.

T3T EQUIPMENT: None

CLOSE UP: Close removed eccesses.

ANALYST'S OPINION: The most serious objection to this installation is its overall
access., Actuator is difficult to get to because of having to work in confines of
aft end of fuselage plus working through the vertical stagbllizer access. Hoses as
well as rod end are difficult to get to. Iug end pivot pin is hard to get out
because of corrosion requiring that pin be forcefully driven out sometimes resulting
in damaged pins. Actuator weights more than 75 1bs. and has to be supported with
ropes, etc., to support weight while pin in removed. Not doing this could result in
injury tc maintenance personnel. Stabilizer surface has to be supported or blocked
during stabilizer actuator removel.
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YORK UNIT CODF 14531 IT:M UHT ACTUATING CYV.INDER

LOCATION: Aft Section

External Hydraulic Power
External Electric Power
Protractor

SUPPCRT EQUIPYENT:

ACCESS: 1 Panel 90 Screws
1 Panel 38 Szrews

REMOVAL: 1. Remove fouwr (L) taper pins, three (3) bolts.
R 2. Discomnect springs (2).

3. Remove bolt from forward end of transducer.

4, Remove Support.

5. Remove nuts and bolts from bellcrank.

A. Remove bolt at horr. - Let UHT trailing edge down till clear of fork.

7. Disconnect four (4) hydraulic lines.

8. Remove actuator with forward bellcranks attached.

9. Remove bolt thru forward end of actuutor.

10. ERemove btolt between bellcranks,

11. Remove bolt from link to pilot valve.

12. Remove bellcrank assembly from actuator.

%vhh

INSTALLATION:1.Reverse of removal. 3. Rig UHT System.
2.Bleed and service hydraulic system.

Www

FUNCTIONAL CHfCK: perform operational check of UHT system.

sy

{ mwena g
q Wi o it 3
v

TEST ECUIPMUNT: External hydrsulic power
External Electiic Power

i s il
¢ v .
el
’

&“ﬁé

C.0SE 1'FP: Install two panels

=

ANALYST'S OPINION: Except for the large mmber of screws, this is a good
installation. Perhaps the screws are justified because of locaticn and space, but
128 of them are a dsfinite burden. Normally, work will be done with the UMT in
place and access is very good from the working position. Liniiage disconnect is
rather complex and zome parts have to be removed subsequent to cylinder removal
from the airplane. This is not desirable because of the inconvenience of verforming
such work beside the airplane and the problem of stowing the loose parts until the
new actuator arrives. Considering the space available, though, this is preferrable
to attempting to remove the actuator without the linksage.
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Stabilator Power

YORK UNIT CODE 14326 TT:M __Control Cyliyder AIRCRAFT F-b
LOCATION: Aft Sention
SUPPCRT RQUIPYENT: Protractor

York stand

Hydraunlic and electrical power

ACCESS : 3 doors (1 - 82 screws ea, 2 - 62 screws ea)
Remove electrical cable that are in the way (auto pilot)
(3 clmps, 1 cannon plug)

REMOVAL: 1. Remove b hydraulic swivels {1 thru bolt ea)
2. Disconnect upper attach point (1 bolt)
3. Manipulate control valve to retract piston
k., Move stabilator to gain access to lower attach point and remove bolt
5. Guide cylinder through structure in fwd direction to remove from
airframe

INSTALLATION: 1l. Reverse of removal
2. Bleed

3. Rig

FUNCTIONAL CHECK: Position check

';J Anto »pilot check
i
" TEST ECUIPMENT: Hydraulic and electrical power
4 Protractor
e
H
CLOSE UP: Reinstell electrical cable
Reinstall accesses
4
i ANALYST'S OPINION: This is a poor installatiocn. It is high off the ground and
E access is bad. A total of 206 screws to remove is nearly overwhelming. There is a
H harness in the way that requires disturbance of the autopilot to remove. Finally,
' the actuator is heavy and has to be worked forward and out through the structure.
A fairly difficult job.
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woRX NP cobk  1sk2p 19EM  UHT CONTROL PACKAGE ATRCRAKFT F-8

—— ————

- @ e e f s s e v s oeaea meee

AMATION:  Aft fuselage section

i o r——— - » — o

TUPPCRT QUTPMENT:  Hydraulic test stand.
Special tool for removing taper pins.
UHT protractors

. JCCEST . Obstructed somewhat by UHT surface.
2 Access panels (135 screws total)

4
sty Sl e ) etk 2y e S o g bt b1 Ao o a4 G
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- JEMOVAL: 1. Disconnect hydraulic lines.
2. Disconnect =alectrical connections.
" 3. Disconnect UHT actuator rod end from UHT horn.
Disconnect UHT actuator input rod.
Disconnect feedback rod.
Remove UHT potentiometer from package and leave with aircraft.
Disconnect pneumatic lines to UHT surface locking actuator.
. Remove hydraulic lines to aft half of actuator.
+ Disconnect lines to forward half of actuator. E
10. Remove bolts and pins securing forward and aft end of package to structuif

£

11. Selectively position UHT surface to facilitate removing package. i

INSTALLATION: 1. Reverse of removal
2., Bleed and rig

L] * L] .
st 8 b Gnd 05 A D Tt
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FUNCTIONAL CHu'K: Check that UHT surface throws are within limits.
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THIT EQUIPMENT: External hydraulic power :
g External electric power ]
A i Protractor
4 i
e é Ll A‘EE
i ‘% g ¢LCSE UP: Replace access panels. i
-1
i
H

oy

ANALYST'S OPINION: Removal of UHT package is involved because of the large quantity
of fasteners to remove to gain access in addition to removing pneumatic and hydraulic ;
lines. Package renoval requires removing special taper pins and bolts, plus jockeying;
UHT surface to remove package. Installation is awkward to work on, but no specific ;
recommendations are being offered other than to suggest that designers avoid this

type of design, or study way in which to simplify it in some fashion so that removal 3
and replacement capability will be improved. :
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WORK UNIT CODE.  1hY=21 TT*M HORIZ. STABILIZER SERVO _ _ AIRCRAFT F-jlL 1
CYLINDER o

LOCATION: Upper Aft Spoason, both sides

SUPPORT EQUIPVENT: Sling
Hoist .y
L.
ACCESS : 1 panel (7S stress panel fasteners)

1 panel (38 stress panel fasteners)

y o W

——

{

€ wmonr

REMOVAL : . Attach sling

Disconnect 4 extension units
Remove follow-up rod (2 bolts)
Remove bolt at stabilizer horn
Remove bolt, 2 big washers, attachment pin

. Remove cylinder

g S——

.

.

A W o

By
R S
———

INSTALLATION: 1. Reverse of removal
2. Rig stabilator

<{;E"!_W“J

FUNCTTONAL, CHECK:

Motion check

, -

S e

TEST ECUIPMENT:

Protractor
Hydraulic and electric power

fre..

o I v »,F. ! B

CLOSE UP: Install 2 panels

1]
ANALYST'S OPINION: Good access but large size of the cylinder requires large panels
with many fasteners. The location outboard of the fin and about midway of the
stabilizer chord is a little inconvenient to reach. Some of the fittings are hard
to get on with tools and access to the forward attach bolt is obscured by linkeges
and lines. This is '‘disappointing when the size of the access opening is considered.
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WORK UNIT CODE 14331 ITEM Tail Plane Tandem Jack AIRCRAFT AV-8

LOCATION: Aft Section, Below Tail Plane
SUPPORT EQUIPMENT: Hydraulic Power

Protractor (Not special for aircraft

ACCESS: 2 Panels (22 screws each)

REMOVAL: 1. Disconnect 4 hydraulic lines

2. Disconnect cannon plug

3. Disconnect input rod (1 bolt)

L. Disconnect drain line (1 string)
5. Remove top and bottom mount bolts
6

Collapse c¢ylinder and remove

INSTALIATION:1.Reverse of Removal
2. .Bleed
3.Rig

FUNCTIONAL CHECK: Check motion

[ S,

-y

.

Ry
H

»
L4

TEST EQUIPMENT: Hydraulic Power
Electrical Power
Protractor

CLOSE UP: Close Panels

ANALYST'S OPINIGK: First impression by the observer is that the access is much to.
small to remove the item. It is soon learned, however, that component design and
installation have been coordinated with the access size and location so that all
removal tasks are easily accomplished through the small holes, This is an outstand-
ing installation. The string tied, plastic drain line seem a little unsophisticated
but quite effective.
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:L SYoTEM: b Flight Controls l
1 HOIENCLA "URE: Aileron Actuator
1» "uc:  A-k: 1221 A-6: 14321 A-7: 1k233 F-l: _1hoop

m-8: 1k231 F-1k: AV-6: 113

yoesd

GYNERAL OBSERVATIONS: Cramped aileron actuator accesses were prevalent. Accord-

ingly, problems with attach bolts and hose disconnects were the primary
.. removal problems, The high wing aireraft reauired work stands and, in %

- all cases, the work spaces were awkward. The F-14 does not utilize an

aileron actuator.,

DESIRABLE FEATURES: The large access of the F-U and A-L gives a good opening for

removal of the actuator after it has been completely disconnected.

UNDESIRABLE FEATURES: 1. All the actuator rigging is done in place by adjusting

irad

L)

the actuator, except the AV-8. The AV-8 adjustment is in the push-rod,

a possible "Murphy". Accidental adjustment of the actuator, which is

S
sy

.
.

pre-adjusted in the shop, causes structural damage. 2. All the air-

.
Bamisd
1) «

craft suffered from congested accesses and/or poor panel placement.
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This increased task complexity by obstructing bolts, hose connections

-
L Sevdiy (vt
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and bungee adjustment. 3. The required removal or disconnection of a
bellcrank is a feature deemed undesirable from the extra work and rig-
ging involved. This occurred in the AV-8 and F-I installations. L. The
F-8 required extra equipment to pressurize the cylinder. Pneumatic

pressurization should not be necessary in this type of application if

Iz

Y T

the aileron actuation system is properly designed.
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SYSTFM: 14 Flight Controls

NOMENCLATURE : Aileron Actuator

ADDITIONAL REMARKS: 1. Crowded accesses provide little solace to the main-

tenance man trying to replace the aileron actuator. Design of this

area should avoid crowding the attachment points and easily allow

common hand tool access to hose comnections. Where this is not

possible, additional access from the other surface of the wing should

P ey I e vy na——— Py

be provided, 2. The requirement to run the engine up in the F-8 to

functionally check the actuator is unacceptable, This bad feature

has been circumvented in newer aircraft through the use of external

hydraulic disconnects,
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YORK UNIT COD« 14221 TT"M ATLERON POWER MECHANISM AIRCRAFT _A-b

LOCATION: Wing, Center Section, Front Spar

External Hydraulic Power
External Electrical Power
Hydraulic Servicing Equipment

SUPPCRT EQUIPNENT:

ACCESS:  One Panel (19 DZUS)
Compartment very congested

Open access.

Disconnect one Idler Arm (1 bolt), Aileron Actuating Rod (1 bolt).
Disconnect two control cables (1 bolt).

Discormect the disconnect cable (1 bolt).

Discomnect Trim Arm.

Disconnect Bungee (1 bolt).

Disconnect 4 hydraulic lines.

Remove four (4) bolts.

Remove power mechanism from aircraft.

REMOVAL:

\ooosaa\yurwmf—'

INSTALLATION: 1. Reverse removal order.
2. Bleed and service hydraulic system,

FUNCTIONAL CHECK:

Check aileron deflection.
Functionally check trim system.
Check stick orientation.

Check alleron disconnect.

3T ECUIPMENT : External electric power
External hydraulic power
Protractor

CLOSE UP: Install Panel

ANALYST'S OPINION: This compartment is very congested. The access panel gives

a good opening into the compartment, but view and wrench access is difficult. The
tasks are fairly complex. Location of the compartment forces a bad working
position (kneeling, reaching overhead) in poor light.
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UORK UKIT CGOR 14301 IYEY _FLAPFRON ACTUATOR ATRCRAFT A-6 N L
|
LOCATION: TE of wing center section. L.-

SUPPORT ECUTPMENT: Work stand

External hydraulic and electrical power i
{ Surface protractors. o i
i b
: ACCESS : Several access panels (151 screws, total) )
; — z
: i
RENOVAL: 1, Disconnect input rod and feedback rod. ‘

2. Disconnect L4 hoses from actuator by working through round access.
3. Hydraulic system has to be depressurized before disconnecting hoses.

L —
|

; .
. ’
e

INSTALLATION: 1l. Reverse of removel
2. Blzed and rig

;W-r.t

-~
i

o

e
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L.k

SUNCTIONAL CHECK:  Perform operational check and check surface throws.
Check adtuator for leaks.
If surface throws are incorrect, adjustment accomplished by
adjusting input bungee link.

———

TRIT SCUIPMENT: None

i

CLOSE UP:  Close accesses opened.

— - - ——

4 ANALYST'S OPINION: Access to actuator is cramped and removal of actuator is difficult
§ because of this. Actuator hose access is small restricting easy wrenching of the hose
! fittings. Removal is achieved by disconnecting related hardware and by removing
" actuator from beneath the wing. Access would have been further improved if additional
b access from the top of the wing were possible, if structurally feasible. Adjustme:.t
§ of the input bungee is difficult because of being relatively deep in compartment plus
ﬁ being cluttered by adjacent hardware.
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VORK UNTT coDe 14233 TT:M ATLERON ACTUATOR AIRCRAFT A-7 |
LOCATION: Wing, Trailing Edge
. s Workstand
fUPPCRT EQUTPYENT: External Hydraulic Power
Protractor
+ ACCESS - 1 Panel (52 screws)
t
4 A, H
{ 1. Disconnect four (4) extension units from actuator (safetied). g
K REMOVAL: 2, Kemove bolt at end of cylinder, drive out bushing. H
. 4 3. Break safety and remove clevis on piston end by turning piston
' (count turns).
Lk, Remove bolt from inboard end of input rod. :
; ] 5. Twist and remove actuator.
A. TRemove input rod.
3 ] INSTALLATION: 1. Reinstall in reverse order of removal,
¢ 2. Bleed and service hydraulic system,
> 3. Rig Aileronms.
= E
!‘ =
FUNCTIONAL CHrCK: Check Ailerons for proper operation. ﬁ
si]i - - %
i;’ TR3T ECUIPMENT : External Hydraulic Power. f
4
' ! l :.OSE {p: 1 Panel
N :
i
i1 —_ -_ - :
il
?.; ANALYST'S OPINION: Falls short of a good installation because of the shape of the
5 access, Excellent access is available to everything except the bolt connecting the
1{;%' l piston to the linkage. The mechanic will generally remove the clevis from the
¥y piston by turning the piston with a wWrench rather than removing bellcrank and
b linkage for disassembly outside the alvplane. A slight change to access shape would =
& allow direct access to the clevis bolt. The high wing design places this area over- :
?’ i head and a small workstand is handy. Tf wings are folded, a tall workstand can be :
P42 used.
{&h f
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WORK UNIT CODF __ 14222 IT:M _Aileron Power Actuator AIRCRAFT F-b

LOCATION: Trailing edge, center wing section

SUPPORT EQUIPMENT: Spoiler lock
Contour board

Hydraulic and electrical power

ACCESS : Lift spoiler manually
1 stress panel (140 screws)
1 panel (6 screws)

REMOVAL 1. Disconnect viscous damper (1 bolt)
- 2. Disconnect L4 screws (12 point wrench) from hinge block
3. Disconnect control rod (1 bolt) to valve
4. Disconnect 3 lines, remove 1 swivel
5. Disconnect 1 control rod to bellcrank (allows access to bolt)
6. Remove 1 forward attach bolt
T. Remove actuator

INSTALLATION: 1. Reverse of removal

2. Bleed
3. Rig
FUNCTTONAL CHECK: Motion check
TEST ECUIPMENT: Hydraulic and electrical power

Control board

CLOSE UP: Reinstall panels

ANALYST'S OPINION: A fairly good installation after access is gained. The access
panel 18 large enough to give access to a number of items in the wing but js to large
for anyone of them. A larger quantity of smeller panels would be prefersle, aliowing
access to each component without involving 140 screws. An extra step is required to
disconnect a bellcrank to allow motion providing access to a bolt. This is not
desirable when the disconnect is not otherwise required for removal.
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WORK UNIT cObi 14231 I'PEM ATIEROY PC PACKACE  ATRCRAFT F-8]

9 e

R

LOCATION: Ceater wing cection

SUPPORT EQUIPMENT: “ork stand, Fxte.nal Hydr-ulir -ower.
Vitrogen servicing bottle, Hydraulic servicing stand.

[T TR INTITITT (RIS TRWIEY

Aileron surface protracter.

A2CESS: Compartment s a "tight" instsllation, anr access to hydr-ulic lines:
has ta be accemplished by going through the spoiler door.

Remove 1 access panel

AETLITE A U

REMOVAL: 1. Tepressurize hydraulic system reservoir.
2. Tisconnect hydraulic lines by pgaining access through spoiler door. :
3. TDisconnert input link. :
e Disconnect "Funk Spring" frem both attach points.
. Disconnect both-actuator ends from attach points.
6. Lift up on aileron surface to properly positioh actuator cylinder
and remcve actuator.

wauver i

INSTALLATTON: :

1. _.everse of reroval procedures.

2. Final adjvustment of ailercn surface to rigged position is accomplished
by adjusting rod end.

3. Cfervice reservoir with nitrogen.

Vit W QR X BN LK by abd

LS TINY]

4

a1

FUNCTIONAL CHECK: Run engine and check surface throws with protractor
actuater for leaks,
Actuator for leaks.

0 € A Y B e g0

;
2. <
- TBST FQUIPMENT:  Zquipment required for engine run :
é_ Protractor 3
- 3
i. CLOSE UP: Close and secure access panal with remcved screws. i
R z
- ANALYST'S OFINION:  More work space in actuator compartment would be beneficial £

in making it easier tc remcve hardware and actuator. The ailere
T £

[
]

F

actuators are of the dual tandem type requiring two PC system operation. Connecting®

ot

=

external pover to sorme ¥-8 aircraftresiires disconnedting pump hose discennect from

pump to crnn-ct external hydraulic power. An external power quick-cisconnect fitting
is desirable and is fairly commorplace on tcday's aircraft. This concept still seems
valid and should be incorpecratec on new designs so that running the engine will not £
be recuired to assure that system worked on is still operational.
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WORK UNIT CODE 14131 JTEM Aileron Power Control Unit  AIRCRAFT AV-6

LOCATION: Top of ¥Wing

Ruler or Protractor to rig

SUPPORT EQUIPMENT: Hydraulic Power
Electrical Power (must have elecirical power with mule)
Work Stand

ACCESS: 1 Panel (LO screws) -
1 Panel, Aileron Leading Edge (14 screws)
1 Fwd Brace (5 bolts)

REMOVAL :

Disconnect cannon plug

Disconnect the input rod (1 bolt)

Disconnect U4 hydraulic lines

Disconnect 1 drain line (1 string)

Disconnect actuator rod at aileron (1 bolt)
Remove nut from stud retaining bellcrank axle pin
Remove retaining clip (1 nut)

Remove forward actuator bolt

Remove actuator, aft bellcrank and actustior rod
Remove belicrank and actuator rod

[}
O\O@\].O\\H £

)

INSTALIATION: 1. Reverse of removal
”?. Bleed and rig

TEST EQUIPMENT: Hydraulic and Electrical Power
CLOSE UP: Install brace

Close access panels

ANALYST'S OPINICK: This installation is characterised by very bad access to the
actuator bolts and the potential of causing structural damasge through maintenance
error. The aft bellcrank must be removed with the actuator because access to that
bolt is not possible in the airplane. The actuator is rigged dimensionally in the
shop and rigging in the aircraft is accomplished at the aileron pushrod. Adjust-
ment of the actuator, which is a more normel rigging procedure, will result in
structural damage to the wing. The negative dihedral of the wing makes it a very
unstable work platform.

bt




STy WS,
‘»\. NN

.k

DESIRABLE

<N
[LL

[

.

APty

¥

+

T = P

- ~———
—t Oy, I ey
:.m.mml,x

EMﬁMﬁl

gy

Mkt e g

% 4 .mma

VUC: A=l

e i T i e e e e T L

1k Flight Controls

4 NO!ENCLAMURYE: Aileron Trim Actuator

14211 A-b6: A-T: 1bk2u} F-h: 14261

F-ib. 14234 AV-6: 1h1k2

GNERAL OBSERVATIONS: Accessibility to this component was either very good

or extremely poor. Work space on the A-L, A-7, and F-I was limited
due to physical location of the component, The A-6 and F-8 instal-

laticns were not investigated.

FEATURES: 1. The nse of electro-mechanical actuators provides a
simplier, faster, cleaner, and easier removal than a hydraulic act-
uator (F-14). Fever bolts, connections and less bulk were charac-
teristies of the electro-mechanical actuators. 2. The appropriate
use of anchor nuts facilitated installation in several instances

especially the F-1ll component.

UNDESIRABLE FEATURES: 1. Depaneling, in general, involved too many fasteners,

This needlessly increases accessibility time and promotes possible
additional panel repair time., Effort should be taken to avoid the use
of two different fasteners on the same panel as in the F-i, 2, The
removal of unrelated components to gain access is undesirsble. Parti-
cularly poor is the A-7 which is very difficult to reach and reouires
an engine run after replacement because a bleed air line must be dis-

placed. The F-li is compromised by the need to remove the LAU-TA.
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Flight Controls

Aileron Trim Actuator

ADDITIONAL REMARKS: Most installations were lccated in congested compartments.
When this is combined with the requirement to remove siner instsllations,
maints nability is compromised. Proper cocrdination during design carp

alleviate this situation.
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YORK UNIT COD* ___ jholp, IT¥ __aileron Trim Actuator AIRGRAFT  A-bM !

LOCATION:: Wing, center section, front spar, outboard of aileron power mechanism

S

2
4. CUPPCRT EQUIPMENT: l.one required
N ACCESE : Goocd, cne panel {19 DZUS)
\
h PEMOVAL: 1. Disconnect bungee arm (1 bolt).
2. Remove drum (1 nutj.
3. Disconnect three (3} electrical lines.
- b, Remove attach bolts {4).
5. Remove actuator.
N INSTALLATION: Re-install in reverse order.
ER
FINCPIONAL CHECH: Check actuator travel.
4
) 1557 ECCIPMENT : External electric power.
g Protractor.
i T.OSE 1B Install panel

ANALYST'S OPTNION: Access is quite gocd although the conpartment is rather congest.ef

Access ilrrough bottom requires work to be done in crouched or kneeling position with
effort applied overhead. This is Tfatiguing toc the mechanic. Tasks have been kept
simple. Light tends to be bad in the compartment reguiring additional light source.
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WORK UNIT CODE 142h1 TT:M Aileron Roll Trim Actuastor  pypepapm
LOCATION: Wing, Aft, Top Fuselage (Dorsal area) .
SUPPORT EQUIPVENT: External electric power

Rigging pins

ACCESS : RH Dorsal Panel (56 screws)
3 Hinged Panels (28 SPF)

Gain access (on A-7C/E loosen bleed air lines)

Disconnect spring from actuator

Disconnect electrical plug

Disconnect aileron control rod (O/B end) and position bellcrank
for access to bolt.

. Remove bolt at each end

Remove actuator

REMCVAL:

-F‘U)I\)l—-‘

o\

INSTAILATION: 1. Re-Install in reverse order of removal
2. Rig roll trim actustor (rigged to neutral in NARF shop)

PUNCYTTONAL CHECK:  Perform operational check of aileron roll trim system

5 T e

TEST ECUIPMENT: External electric power

CLOSE UP: On A-7C/E perform engine turn-up o check bleed air ducts for leaks
Right hand dorsal panel
3 Hinge panels

ANALYST'S OPINION: Access ls very bad, Many lires routed between unit and sccess
opening. 1%t may be necessary to remove insulation from rain removal tleed line and
lcosen clamp to get erm in fur enough to reach actustor. Once arms and tools in place
to work on unit, it is very difficult to see,
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WORK UNIT COD* 426 IT'M _Lateral Feel Trim AIRCRAFT F-b
Rotory Actuator

LOCATION: Fuselage keel between engines i

SUPPORT EQUIFMENT: Hydraulic and electrical power

Contour board

ACCESE : Remove LAU 7 launcher
Engine access (16 DZUS, 6 screws) left side
Right engine aux air door (actuated door)
Cover plate (10 fasteners)

REMOVAL: 1. Remove left and right aileron trim cables (1 nut each)
2. Remove U4 screws mounting trim motor

i 3. Disconnect plug

i L. Remove actuator

o e e B g s ;
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NS ALLATION: 1. Reverse or removal.
2. Rig trim function.

e
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FUNCTJONAL (HFCK: Motion check
'.1
b
#
] x'n; é. :
fpl 3 —
i TEST ECUIPMENT : Hydravlic and electrical. power
% i Contour board :
\J PN ;
L
; 't 3 X
] W, CLOSE UP: Reinstall accesses :
C — Reinstall LAU-7
4_’ §‘-__. 2'5
I‘ § - . E
’ . ANALYST'S OPITNION: This item was reviewed on an airplane with the engines

removed. With engines installed the difficulty will increase tremendously. There
is very little space to work. Tasks have been kept simple. The access has been
improved over the years and is as good as it can get considering the location of
the component. Use of two types of fasteners in one access panel is undesirable.
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WORK UNIT COD%.  1lh23hk IT:M Lateral Series Input Servo AIRCRAFT  F-1i :
Actuator E .
i.-
LOCATION: Top of Fuselage on Centerline, Aft - }
1]
SUPPORT EQUIPMENT:  Protractor
i
ACCESS ; 1 Access (26 stress panel fasteners) .
i
RIEMOVAL : 1. Discomnect 2 electrical plugs

2. Remove, bolt through bellcrank and control rod ;
3. Disconnect 4 hydraulic lines .-
4, Remove 4 bolts and actuator (anchor nuts)

INSTALIATION: 1, Reverse of removal !
2. Rig and adjust as necessary ’

A
At

. e

FUNCTIONAL CHECK: Check trim action and surface motion “:
i
TEST ECUIPMENT: Protractors

Hydraulic and Electrical Power

P
R
e W

C{OSE ULP: Close access

—

ANALYST'S OPINION: This particular unit is mounted on a bracket close to the top of
the access and 15 fairly easy to reach. The lower mounting bolts are blind ac-zeas but
sufficient room is available and anchor nuts are used. So this one is considered snug
but tolerable. On the other hand, a nearly identical unit is mounted on the opposite
side of the compartment and fairly deep. Several components are in the way and the
lovwer bolts are almost totally inaccessible, Incredibly, nuts are used on these bolts
rather than nut plates. Technicians compleined rather loudly about this one.
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WORK UNIT CODE 141k2 ITEM Aileron Trim Actuator AIRCRAFT AV-8
LOCATION: Right Hand Bottom of Nose Section

SUPPORT EQUIPMENT: Electrical and Hydraulic Power

ACCESS: 2 Panels (16 screws ea)

REMOVAL: 1. Remove retaining plate, forward end (nut)

2. Remove 2 bolts (1 forward, 1 aft) :
3. Remove tie wraps and cannon plug :
4. Remove actuator :
INSTALLATION: 1.Reverse of removal
2.Rig
FUNCTIONAL CHECK: Aileron position check
{ Indication check
f TEST EQUIPMENT: Hydraulic and Electrical Power
i H
{

CLOSE UP: Re-Install panels

AMALYST'S OPINIOR: Except for the 32 screws involved in access, this is & good
installation. Removal tasks are simple and access is good.
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SYSTEM:  1b Flight Controls

NOMENCLA™URE : Spoiler Actuator

.  A-l:  1hA22 A-6- A-7: 1h423B F-i: 1h4252

7-8. 1232  poaly: 14232 pAv-S:

GENFRAL OBSERVATIONS: 1. Spoiler actuator installations tend to be either good
or extremely poor. 2. Work area was mostly confined to sitting or
kneeling on the upper wing surface or utilizing a work stand. The A-6

and AV-8 do not have spoilers.

DESIRABLE FEATURES: 1. Accessibility without removing any panels is a highlight

of a good A-7 installation.,

UNDESTRABLE FEATURES: 1. Removal of associated components to gain access to the
actuator, e.g. the F-1l4 toroue tube, is undesirable. Component place-
ment should consider availability of access during the design stages.
2. The overvhelming number of fasteners reouired to be removed on the
F-4 is due to access panels which are too large for the area and eouip-
ment involved. Design of appropriately sized panels will cor:respond-
ingly reduce fasteners, 3. Internal actuator locking components are
necessary, however, they fault themselves from a maintainability

stand point when they require external hydraulic power to be unlocked.

ADDITIONAL REMARKS: Cramped duarters was a& serious problem on the F-8 where two
actuators are located in the same access area. One F-14 hydraulic fit-
ting wes difficult to work on but not unsurmountable. The outstanding
A-7 installation can become challenging if the aircraft is spotted at

the edge of a windy carrier deck.
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WORK UNIT cOD:  1hp2? TT: M SPOILER ACTUATING CYLINDER  AIRCRAFT A

ABA MR S T IR

LOCATION:  Wing, Aft, Inboard, Lower Side

CUPPCRT EQUIPVENT: External hydraulic power
Hydraulic Servicing Egquipment

ACCEES: Good, 1 fairing (8 screws), 2 accesses (20 screws)

REMCVAL:

1. Remove upper control tolt (1).

2. Disconnect two (2) hydraulic lines.
3. Remove three (3) bolts.

4, Remcve Retainer Plate.

5. Remove Actuating Cylinder.

INSTALIATION: 1. Reverse removal order
2. Bleed and service hydraulic system

FUNCTIONAL CHECK:  check Spoiler Actuation

3
ks
3
]
H

THIT ECUIPMENT:  External Hydraulic Power

H FITSTIERIrEeY [N

Cu0Sk UP:  Reinstall 1 Fairing and 2 Access Panels

i

i i

ANALY3T'S OPTNION: Except for the use of screws in the fairing and panels, the
installation is good. Screws are undesirable because they are time consuming to
operate, require keeping track of a large number of loose items (in this case, 48
screws), and often freeze in the threads. Under certain circumstances, removing
the panels can be more frustrating than removing the actuator. Working overhead
is uncomfortable but is mainly accommodated by the easy removal.
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i wORK UNIT COD? 14238 IT:M Spoiler/Deflector Cylinder AIRCRAFT A-7
et A - |

LOCATION: Wing, Upper, Trailing Eige l

SUPPORT EQUIPVENT: External Hydraulic Power
Protractor - Spoiler ind Aileron

2]
w

ACCE Open Spoiler

REMOVAL: 1. Disconnect four (4) extension units
2. Disconnect input rod (1 bolt) and spring
3. Disconnect inboard bvolt and bushing
b, Disconnect outboard bolt from crank
5. Remove actuator

INSTALIATION: 1. Reverse removal process
2. Bleed and service hydraulic power
3. Rig spoiler/deflector

Jro—— p— Py re———y

e 0y

FUNCTIONAL CHECK: Check spoiler/deflector for proper operation

TEST ECUIPMENT: External hydraulic power

C{0SE UE: Close spoiier

ANALYST'S OPINION: Good installation. Access is readily available without
opening any panel fasteners, Tasks are simple and straight forward, Work can
be done while sitting or kneeling on top of wing. Proximity to the trailing
edge could make this a little sporty if the airplane is spotted at the deck edge.
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¥ORK UNIT COD:

14252 IT'M Spoiler Power Cylinder

AIRCRAFT F-h

LOCATION: Upper side, wing center section
2 cylinders
SUPPORT EQUIPMENT: Hydranlic and electrical power

Contocur board

ACCESS : Inbc
Cutb

ard cylinder: 1 panel (140 screws)
oard cylinder: 1 panel (226 screws)

REMOVAL : 1.
2.

L,
5.

JNSTALLATION: 1.
2.

-~

b

Raise spoiler menually

Disconnect actuator from spoiler (1 bolt)
Disconnect L hydraulic lines

Disconnect forward attach point (1 bolt)
Collapse cylinder and remove

Reverse of removal
Rig
Bleed

FUNCTIONAL CHeCR:

Motion check

THIT ECUTPVENT :

Hydraulic and electrical power

A e ey R

CLOSE 1P: Reinstall access panels
' ANALYST'S OPINION:
e L the same except for access.
iz g and attach points.
X "N

‘?")wgy?
o

The spoiler is operated by two cylinders.

Removal tasks are

Removal is good with reasonable tool access to all fitt
Entirely too many screws are involved in gaining access. The
panels are too big for the job being performed.
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ZUPPORT VCUTPMENT: Work stand to gain access to spoiler from the top of the wing.

Hydraulic test stand.

PV

JUCETY . Compartment access is good, but spoiler actuator is somewhat hidden by
linkages and bellcranks of spoiler mechanism.

1 aileron access (42 stress panel fasteners)

Depressurize reservoir
Disconnect funk strut from aileron PC lug.
Raise spoiler door and hold in open position.
Disconnect spoiler links from PC cylinder belleranks.
Disconnect cylinder rod end from bellerank.
Disconnect cylinder lug end from bellerank.
Disconnect slider valve from idler.

Disconnect two hoses from cylinger.

Remove lug from cylinder,

Work actuator out of wing access.

Remove cylinder lug end trunnion from cylinder.

JEMOVAL :

¢ o o

O = OV o D
.

£

INSTALLATION: 1. Reverse of removal
2. Bleed and rig

voRK IR cobk 1232 ITEM __SPOILER ACT CYL ATRCRAFT F-8
ANATION:  Wing Center Section

- o .,
5 —

- - u-ﬂ:...dw.m
“ Pl

.

——
vry
e

Ml e gy .,

FUNCVICNAL CH- 'H: Check surface throws.

(Spoiler door closed position is adjusted by adjusting the
actuator rod end until the prope:r door closed position is
reached. Final adjustment is done by adjusting spoiler up

and down limit stops.)

o

Pl

1937 EOUIPMENT: External Hydraulic Power

s M

~

ULOSE UP:  Close aileron package access.

ANALYST'S OPINION: fThe spoiler actuator installation and associated linkages
are tightly packaged thereby inhibiting the remove and replace procedures. The
mechanism required to operate the spoiler surface is relatively complex. The
maintainability characteristics would have been improved by not having two
different actuators in the same access compartment.
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Mid Wing Spoiler g
WORK UNIT CODE _ k232 ITEM Actuator __ AIRCRAFT __F-1h}
LOCATION: Top Wing Panel Under Spoiler
SUPPORT EQUIPMENT: Hydraulic Power !
Electrical Power
Work Stand
3 ’ ACCESS : Open Spoiler
i . N Remove flap toraue tube
{
, REMOVAL: 1, Disconnect spoiler rod at bellcrank (outboard)
, . 2. Retract cylindor :
3. Disconnect cylinder from bellcrank
4, Disconnect electrical connector
‘ . 5. Disconnect 2 hydraulic lines
6. Disconnert spoiler rnd (inboard)
7. Remove 4 bolts
8. Remove actuator
INSTALIATION: 1. Reverse of removal
2. Rig and bleed
5 ) FUNCTIONAL CHECK: Operate Spoiler g
: d g 3
= if% -~ TEST EQUIPMENT: Hydraulic and Electrical Power 3
= gl i
SREH
BN CLOSE UP: Re-Install flap torque tube H
; I‘ Close spoilers E
i 3‘ o AMALYST'S OPINIOK: This installation is only fair. Removal of the flap torque :
. i tube for access is :.~esirable, Hydraulic power is required to open svoiler H
3 because of internal .ocks. The forward hydraulic fitting is positioned so it :
¢r % is very difficult to reach. This causes problems mainly during installation 3
b and imposes danger of cross threading or improper torque with resulting leakage.
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ik Flight Controls

o
..

HOMENCLATURE : Rudder Actuator
wye: A-kn W21 g AMM2L 0 pg. 1WA31 0 poy. _1Bbe3

3]

-8 F-1b: 14342 Av-B:

JENERAL OBSERVATIONS: 1. Component location reouires use of a work stand in
all instances., 2. Common to the rudder actuator installations is

the excessive use of panel fasteners.

DESIRABLE FEATURES: 1. Innovative use of rubber "donuts" in the A-U4 hold hyd-
raulic tubing in piace when the panel is closed, thus elimineting
clamps which would have to be removed during actuator replacement.

2. Interchangeability of actuators is a positive feature on the
F-14. However, because of right hand access on both vertical stabi-
lizers (instead of inboard access) removal and replacement of the
riglt hand actuator is compounded by the difficulty of placing a

work stand near the work area.

UNDESIRABLE FEATURES: 1. De-paneling is time consuming for all instellations
but the F-1h because of the relatively large cuantity of screws to
be removed and stored. The A-T de-paneling is further degraded by the
use of 2 different s:ze fasteners on the same panel, a situation that
should be avoided. Accesses on the F-1k have few Tasteners, a plus;
however, the accesses are inadenuvate for the size of the actuator to
be removed. 2. Better positioning during design with regard to
structure would have eliminated problems disconnecting or removing

bolts, fittings and hoses in the A-6, A-7 and F-1k,
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SYSTEM:  1h Flight Controls

NOMENCLATURE : Rudder Actuator

ADDITIONAL REMARKS: 1. Considering the reaching type «f motion required to
remove the actuator pfinel fasteners, a reduction in the number of
panel fasteners or changing the fasteners to a quicker, easier to
remove type is justified. 2. Actuator location should be such
that the actuator can easily be reached by standing on the airc¢raft
or by using a werk stand., Work stand usage should also be consid-

ered in placement/design of adjacent flight control surfaces,
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Y“ORK UNIT COD: 1721 77 % POWER RUDDER MECHANISM AIRCRAFT A<l

LS A R A R

LOCATION: Midway, Vertical Fin
Wytowr * + 3
CUPPORT_EQUIPYENT: External Electric Power
External Hydraulic Power
Workstand
i
i ACCEEC - One (1) Access Panel (41 Screws)
! REMOVAL: 3. pisconnect Rudder Actuator Arm (1 Bolt).

2. Disconnect Wire Harness, Four (4) Hydraulic Lines, Input
Actuating Arm (1 boli).

3. Remove fcur (h4) Attach Bolts.

*e  Remove Mechanism,

INSTALLATION: 1. Reverse Removal Order.
2. 3Bleed and service Hydraulic System.

FUNC! JONAL CHECK: Check surface deflection.
Perform nose wheel steering function check.
Perform AFCS directional control test.

T
LR TE3T ECUGIPMENT « External Hydraulic Powver
’ - -
= . External Electric Power
e b b Electric Circuit Tester
2 . Protractor
' -
) - CLOSE 1P: [nstall one panel
‘ i

ANALYCT'S OPINION: This is a fairly standard rudder actuator installation. Access
is good, generally. One hydraulic fitting is difficult to reach because of
substructure that's in the way. The design accommodated this by using a 90" swivel
fitting but the B-nut is still poorly located. Probably this fitting is not dis-
connected until the actuator is disconnected and partially removed from the compart-
ment. The flexible hose has a large "S" turm in it which should make this possible.
Caution is required to ensure prcper routing on installation or hose chafing will
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(See ~ontinuation sheet)
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CONTINUATION SHEET:

WORK UNIT CODE 14721

ITEM POWER PFUDDER MECHANISM A iRcHARY A=l

ANALYST'S OPINION: (Continued)

result. A notatle feature is the use of rubber "donuts" on the other 3 flexible
hoses to hold them in position batween the frame and the access panel. This
is a very simple solution to maintaining routing in a difficult area and is

superior to clamps which would require removel.
the "domuts™ or all is for naught.

Care is required in positioning
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COAN UL SO 10y , =n Rudder Actuating Cylinder AIRCRAFY A-6

LOCATICN:

TUPPORY FLUTOMVEY ¢ Surfare nroiractors
S+er ladder or vork stand

Pxternai hvdraulic and electrical pover —

LERTAATATS]
NS N
™31l cone is very narrov in this area
? Panels (18] screvs each)

Deflect rudder surface to rirht to zain access to rod end atiach hardvere,
Nisconneet actuator rod end from ruider bellcrank by removing bolt washer
nut and vin. Pin is retained by bolt and nut, ané functions to carry
actuating 1. ds,

3. Remove 4 hoses from actustor, and remove hoses from ac.uator.

4, Remove cable from actuator.

5. Disronnect inout rod to actuator.

A. Disconnect rrounded end of actuator by removing bolt, nut. washer, and

pin.

PENOVATL s L

———t

WP o Gl 31 € € b o e b

3

Reverse »T removel, :
Actuator is pre-adjusted ‘o lensth and probably does not need adiust-:

ment.,
3. Tf additional adjastment is recuired, adjiustment done at inpu* ounre

KA Dt Ay A e 11 WS 1

INSTALLATTON: 1.
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SR JONAL Uiecv s Perform Danctional check to verify surface throus.,
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STy r: Exterpal hvdrawiic and electrical power :
i Protractor ;
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SLOTE UP: Replace removed aceesses,

ANAJYET'S OPTLJON: Aircrafy aft section tail cone narrovws down substantially in
cross cectional area making it hard te romove input links ve and grounded actuator lug
end. Actuater rod end is {2irly easy to get to because of being located between fuse~
lage aft section and rudder surface. NARF NORVA hac also indicated that lug end and
rod end attach pins are hard to remove afier having being installed for extended per-
iods of time. If binding occurs, removal is difficult because of not bei.« able to
get a pood “chot" at pins to drive them out.
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WORK UNIT COLV 14431 TT:M __RUDDER ACTUATOR AIRCRAFT _A-T

LOCATION: Vertical Stabilizer

SUPPORT EQUIPMENT: Werk stand capable of reaching rudder and stabilizer
ACCESS : Remove A0 screws from RH rudder actuator access One Different
- Remove 58 screws from IH rudder actuator access Size Size
(Botn access panels use two different size of hardware) RH 58 2
_ IH 56 2
REMOVAL : 1. Remove 5 bolts and nuts securing false beanm

2. Remove remaining bolt and nut from false beam attaching bonding jumper
from rudder to structure and remove false beam.

. Remove cotter key, nut, and bolt securing feedback rod to actuator
rod end.

3
4, Tape loose end of feedback rod to LE of rudder surface.
5. lLoosen and remove 4 B-nut fittings onactuator and cap & plug open
fittings
. Remove cotter key, nut, washer and bolt securing rod end of actuator.
. Remove cotter key, nut, washer and bolt securing lug end of actuator.

6
7
8. Carefully remove actuator from aircraft.
INOSTALLATION: 1. Reverse of removal

2

. Hydraulic system has to be bled orior to performing functional check,

FUNCTIONAL CHECK: Verify proper operation of rudder system and check for proper
rudder deflection.

B —

TiST ECUIPMENT: External hydraulic & electrical power
Rudder surface protractor

GiOSE UP: Re-install accesses.

ANALYST'S OPINION: Access from both sides of stabilizer provides a great deal
of freedom as far as access is corcerned, A greater stand off distance of the
hydraulic tube assemblies from the actuator would also have permitted easier
removal of the actuator without the risk of damaging the tube assemblies, Over-
all installation was considered acceptable,
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YWORK UNIT COD¥  1hkh23 IT-M Rudder Power Cylinder AIRCRAFT

LOCATION: Aft section, left liand side beneath fin

SUPPCRT BQUIPMENT:  youece oo

Hydraulic and electrical power

o ——

ACCESS ; 3 panels (53 screws total)

1. Disconnect 1 cannon plug and 2 wire clamps

2. Disconnect 2 hydraulic lines

3. Disconnect attach points (forward and aft - 1 boit esch)
4, Remove actuator

REMOVAL :

INSTALLATION: 1. Reverse of removal
2. Rig
3. Bleed

.
prvsenmansq
.

»

g
'

!

FUNCTIONAL CHECK: Pesition check

——

§

]

[ T T ik e NP

TEST ECUIPMENT: Hydraulic and electrical power

Pany vneg

1

Ci0SE 1P Reinstall panels

S} i WA
LR A S

WL LR M R <L

ANALYST'S OPTNION: Access is quite good to this item and tasks are fairly simple.
Fifty-three screws are sitill too many for access. Obtaining a good space to stand
while working is difficult. The stabilizer has a pronounced negative dehedral

which precludes standing on it and is located so it interfers with a workstand.

The NARF uses a platform that attaches to the stabilizer root and provides a

stable, level work surface.




Rudder Authority

WORK UNIT CODE 14342 ITEM Control Actuator AIRCRAFT F-1k E

LOCATION: Bottom of each vertical stabilizer, access on right hand side of both
stabilizers

Hydraulic and Electrical Power
SUPPORT EQUIPMENT: Work Stand (right hand actuator)
Protractor

Y ‘ Rt

ACCESS:  Fairing (15 screws)
Movable Fairing (2 bolts)

£y .

REMOVAL : Remove 1 bolt and pin to rudder

Remove 4 hyd lines

Remove bolt in control rod

Remove bolt and pin attaching actuator to airframe

. Work actuator out of access hole

N oFEw e

INSTALIATION: 1. Reverse of removal
2. Bleed and rig

prro.y IOYONRY popervey IRETRE o ivess PRV

12 DORORY X

e

FUNCTIONAL CHECK: Motion check

e QURWIE seorroring IRGINPL s

s

P

TEST EQUIPMENT: Protractor
Hydraulic and Electrical Power

- e

CLOSE UP:  Reinstall fairings

;

P e et SV = . ——

‘r!}i
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~EE

ANALYST'S OPINICN: This is a poor instalilation. Access is far from adequate,
ough Ieft right interchangeability of the stabilizer is achieved, the right
hand only access places the work area for the right actuetor outboard of the
surface, This offers only a narrow portion of the fuselage and the horizontal
stabilizer as airframe work areas which also inhibit positioning a work stand
for convenience, Positioning of hydraulic fittings on the actuator makes con-
nections difficult and there is a great "Murphy" potential. The lines can easily
be hooked up wrong. The access opening is much toc small and the airframe attach
point is completely obscured, Proper installation is very difficult as is in-
spection of the area. This is hardly acceptable for a primary flight control in-
stallation. ’
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2 SYGrPEM:  1h Flight Controls

- NO'SNCLA "URE - Trailing Edge Flap Actuator

WUC: A-l: A-6: A-T: 1BTS7 F-h: 14555

%%

-8 p-1k: 14620 ay.p. 14532

5=

GENERAL OBSERVATIONS: Excepting the F-L, access was generally good; however, the
- workspace tended to be slightly cramped. The A-4, A-6 and F-8 trail-

e ing edge actuators were not investigated.

- DESIRABLE FEATURES: Use of a single actuator and toroue tube to operate the flap,
- as in the AV-8 and F-1li, reduces overall maintenance time and complexity.
v Inherently, fewer components and a central location allow a large, ac-
cessible work space, minimum panel removals and a convenient work area.
The AV-8 uses a single actuator for both left and right wings while the 3

JQ F-1h4 has & single actuator unit driving both leading and irailing edre

], flaps in both wings.

K UNDESIRABLE FEATURES: 1. The F-b design presented a potential of flap mechanism

damage if the flap is not supported during actuator removal. This re- 3

P

free hanging position. Mechanisms and linkages should tolerate normal

T

overtravel during meintenance without damage or should be capable of

S S ey, .
PSSP X .. 2R :*JED’-'- guﬂn."‘.‘mm RN

! ouires extra effort or GSE to prevent the flap from reaching its normal
being ouickly disconnected., 2. The use of two different fasteners on

onc panel should be avoided. The ccmbination use of allen screws and

Y quick release fasteners marred an otherwise good AV-8 installation.

T BEAE o b S LA Bl

3. Because of the proximity to the wing edge and the restricted space
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SYSTEM: 14 Flight Controls
Trailing Edge Flap Actuator

et

§§ NOMENCLATURE :

UNDESIRABLE FEATURES: (Cont.)

in the wing, access to cotter keys, safety wire, attachments, and

SEER hydraulic fittings were slightly hampered.

_ ADDITIONAL REMARKS: The F-14 actuator discussed is a mechanical device mounted - 1
The

in the wing which is driven by a centrally located drive motor.

Srmenie o
P

[t

3 AV-8 centrally located actuator drives the flap directly with a

c torque tube, Either installation is a significant improvement over

several hydraulic actuators mounted in the narrow wing.
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WORK UNIT CODE 14757 ITEM TRAILING EDGE FLAP ACTUATOR  AIRCRAFT A-Ti
( TNBOARD) :

LOCATION: Aft inboard underside of wing, forward of TE flap surface.

SUPPORT BQUIPMENT: Work Stand
ACCESS : Remove 45 screws attaching actuator access panel ;

win 1

Lower flaps to gain access to small pancl attached to TE of wing
through which actuator piston rod passes. (Hydraulic power required
to extend flaps) (See continuation sheet)

REMOVAL: 1. Loosen and disconnect B-nuts from both encs of tube assembly
connected to extend port of actuator.

Same as above for retract tube assembly,

Remove cotter key, nut, washer, and bolt securing rod end to flap
attach fittiag.

Remove cotter key, nut, washer, and bolt se~uring actuator lug end to
wing attach fitting.

[U3 22N
.

=
L]

5. Remove actuator from wing cavity.

INSTALTATION: 1. Reverse of removal
2. Hydraulic system has to be bled before functional can be made.
3. Rigging of flap actuator also has to be checked and adjusted,

if required.

FUNCTIONAL CHECK: Verify proper operation of flap system

:
Ot o LA L B 000 i i

AT U0k Wt L

A,

u—'—‘}ﬂ-v' .

-
iy

TEST EQUIPMENT: TFlap protractor
External. electrical & hydraulic power

-~ —— -
.

L Do d e e Bl e et B e o

CLOSE UP: Re-inctell acces-es.

o

i B

ANALYST'S OPINION: The overall installation allows removing actuator without a
great deal of difficulty. Access to the cotter keys, especially the rod end,
was cramped slightly making cotter key removal somewhat tedious. The work space
was not, however, considered unsatisfactory.
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CONTINUATION SHEET:

14757 ITEM TRAILING EDGE FLAP ACT  AIRCRAKT A=T
ARD ) -

WORK UNTT CODE

ACCESS: (Continued)

Remove 5 countersunk phillips head screws and 2 oval phillips head
screws securing access through which piston rod passes, Panel is
removed so actuator can be removed.

Remove inboard access on LE of TE flap. (Access has 8 counter-
sunk screws and is removed to gain access to rod end attach
hardware. )
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WORK UNIT COD- 11555 ITM _TE Flap Power Cylinder AIRCRAFT F-

e

i o

w

LOCATION: Inboard on wing center section trailing edge

CUPPCORT EQUIPMENT: Hydraulic and electrical power

Contour board )

Stand to support disconnected flap :
ACCESS . Lower speed brake and disconnect actuator ?

Remove hinge fairing (4 screws)
Remove stress panel, bottom of wing (88 screws)
(Flaps are presumed to be down) ]

REMOVAL - 1. Support flap and rermove aft attachment nut
- 2. Manually raise flap to position actuator attachment point i
for access to bolt :
3. Remove bolt and support flap i
4, Disconnect b hydraulic swivels, and 2 cannon plugs

Remove forward attach bolt
Remove actuator

W\

INSTALLATION: 1. Rever<e ¢l removal.
2. Bleed and rirs,

W a1 R e bkt i

WA AR R

ﬂmc”‘10NAL CHECK: Flar motion check
Speed brake operation

o SR 3 s P W R

"

o

-

1

] i
b
P
ERA
: H - -
h[ i 1837 ECGIPMENT : Hydraulic and electrical power
| ]
" .

B

L4

T TE

: Reinstall panel and fairing
Connect speed brake actuator

adl

C:aOSE U

o ot I it 5w A a0

¥ 3
£ 3 — -
& 8=
: 1 ; ess to fittings is not good even after all panels, etc
i ANALYST’S OPINION: Access vo fiiiangs ot g e s s .
L Ea are out oF The way. The electrical plugs are difficult to reach. A short socket
g? 4. with hinge handle or an offset box wrench is required to hold the bolt head on :
DE the forward attach point. The flap rust not be a2llowed to fully lower while dis- 3
* - . .
L& connecting the actuator or damage to the boundary layer control rod and malfunction H
» 5 I switch will occur. Many screws in the access. Z
'I' ‘p-g ,_
== 3
== z
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WORK UNIT CODE 1462Q

No. &

ITEM Flap Actuator Assembly ATRCRAFT F-14

B

LOCATION: Under Spoiler on Wing Trailing Edge

SUFFCHT EQUIPMENT:  Hydreulic and Electrical Power
Protractor

ACCESS : Open lower outboard slot door (2 screws, 2 hinge pins, 1 bolt)
Open upper slot door (2 bolis in linkage)
Open spoiler
Small panel (4 screws and 1 bolt)

REMOVAL: Disconnect torque shaft (1 bolt, splined shaft)
Disconnect inner slot door (1 bolt)

Remove 2 attach bolts

Disconnect electric connector

Remove actuator

\n#’&»l’\))—'

INSTALIATION: 1. Reverse of removal
2. Rig flap

FUNCTIONAL CHECK: Flap motion

TEST EQUIPMENT: Protractor
Hydraulic and Electrical Power

CLOSE UP: Re-Install Accesses

ANALYST'S OPINION: This is one of several actuators that operate the flap.
Except for rather cramped quarters, it is a fairly good installation. These
actuators are fairly simple mechanical cranks driven by a torque tube., The
torque tube receives its power from a fuselage mounted wing slat/flap drive
motor which also powers wing leading edge flaps (slats) through a sequencer/gear-
box. This actuator arrangement is excellent because it requires only relatively
small units in the narrow wing spaces. The variable geometry wing makes the
shafting arrangement somewhat complex but overall the arrangement is an improve-
ment over many individuel acluators deployed down the wing.
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WORK UNIT CODE 14532 ITEM Wing Flap Operating Jack AIRCRAFT AV-8°

1
A

LOCATION: Overwing Fairing (one actuator for both flaps which drives toraue tube)

SUPPORT EQUIPMENT: Hvdraulic and Electrical Power
Protractor or Ruler

2 panels (16 SPF each & 7 Allen screws), Left hend panel has enti-collisiol
light on it, 3
1 Panel (30 fasteners)

REMOVAL : Disconnect 2 hydraulic lines
Remove bolt through bellcrenk
Remove 2 mount bolts

Lk, Remove seal (6 bolts)

5. Remove actuator

I

W N
L] 3

AR AL LIPS 4 B b

INSTALLATION: 1, Reverse of removal,
2. Bleed and rig.

o b o

FUNCTIONAL CHECK: Position check

=T

5 e oo b ot ot s art s mitd B A b e,

W
ey remme t

i IS TEST EQUIPMENT: Hydraulic and Electrical Power E
.ﬁ Protractor or Ruler %
¥ . l§ E
P
I CLOSE UP: Re-Install Parels E
i L) E
* : z= =
} 3
. 4‘5' ANALYST'S OPINION: This is a good installation. Utilizing one actuator to opercte
. i§ both TeIt and right {laps. Quick release fasteners Speed access. Removal tasks are
¥ simple. The negative slope of the wings make them poor work platforms.
£ Comment was made by NARF technicians concerning the brcnze flap toraue tube
- bearings. These are split bearing, the halves of which are not interchangeable,
“g - and are retained by rivets. No seals are provided and the specimens shown had 3
;;_? I heavily clogged grease grooves & substantial scoring from foreign metter, Sev- 3
;ggé eral showed wear severe enough to cause the rivets to contact the shaft. k-
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SYSTEM:  1h Fligh’ Controls

N TR

Hor.zontal Stabilizer/Elevator

HOTENCLA JURE:
14311 ,
uC: A-h: 14611 A-6: 11 A-T: 14511 F-l: 14310

T.3:  1bh1Ge F-ib: 1413 Av-6: 14310

GENERAIL, OBSERVATIONS: Only the A-h uses a split stabilizer and elevator. Ex-

cept for the A-I elevator, the removal tasks are relatively herd in

all aircrafi., All of the later designs show attempts by design to

improve replacement capability but size, weight, and location conspire

to make these attempts only partially successful.

DESIRABLE FEATURES: 1. The A-6 installation is simplest to remove because

the surface bolts to the stabilizer shaft. Acce 1is easy and re-

noval tasks involve onily the physical connection to the movable shaft,

2. The A-7, F-8 and F-14 are mounted low enough to permit most remov-

al tasks to be performed from deck level. 3. The A-7 and F-14 remov-

al is similar to the A-6 except that the actuator connections must be

removed, Actual physical removal is relatively simple.

UNDESIRABLE FEATURES: 1. 1In most cases, except the A-6, access panel removal
is extensive to reach necessary working areas. Worst case is the AV-8

which reauires vertical fin removal. 2. The F-1l stabilizer requires

careful manipulation and careful observance of close stiructural clear-

ances to avoid damage during removal. All surfaces are heavy and re-

aquire joist and sling.
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SYSTEM: 1k Flight Controls

NOMENCLATURE : Horizontal Stabilizer/Elevator

ADDITIONAL REMARKS: The "plug-in" surfaces with simple removal tasks should
continue to be exploited. The stabilizer is subject to damage from

personnel walking on them, items ejected from tires during ground

rolis, flight deck crunches, etc.
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WORK UNIT CODr 1k5) IT:M Elevator Assembly

LOCATION: Horizontal stabilizer, trailing edge

SUPPCRT EQUIPMENT: Sling
Hoist
Workstand

ACCESS Remove gzap seal (4 screws, 7 dzus)

.

-~

' REMOVAL : 1. Disconnect actuating arm (1 bolt).

: 2. Disconnect pivot attachment (1 bolt).
: j 3. Remove gap seal.
= | 4, Disconnect hinge fittings (3).

H

5. Remove elevator.

INSTALLATION: 1. Reverse removal procedure.

: FUNCTIONAL CHECK: Check elevator for proper operation.
1
H
h
i =
' ; . TEST ECUIPMENT: External hydraulic power.
g E,
L
= ' 1
£ 9 §
i ga P, .
}f C.OSE UP: Replace gap seal.
f

faeicy

Tou

et mi, i, doy Sih
g ey

ANALYST'S OPINION: Good installation. Access is good to all attach points.
Tasks are simple.
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WORK UNIT COD# 14A1) IT'M __ HORIZONTAL STABILIZER AIRCRAFT A-b

LOCATION: Aft Fuselage

SUPPORT EQUIPMENT: Sling Workstand (B-k)
Hoist External Hydraulic Power
Transport Dolly Hydraulic Servicing Equipment

ACCESS: 2 Fairings (28 screws) below stabilizer
2 access panels (32 screws) below stabilizer
Fairing sbove stabilizer

Tt SN AR SR

. Remove Elevator

. Remove Elevator power pack

. Disconnect surface position indicator (1 bolt), actuator (1 bolt),
AFCS position indicator arm

. Remove two (2) forward attach bolts

5. Remove horizontal stabilizer

TS [
R T B A

REMOVAL :

1
2
3
L

INSTALLATION: 1. Reverse removal order.
2. Bleed and service hydraulic system.

FINCTIONAL CHfCK: Check elevator for proper travel
Perform AFCS position indicating check

TEST ECUIPMENT : External hydraulic power
External electric power
Protractor

CiLO0SE UP: Replace access panels

I

ANALYST'S OPINION: Access to perform replacement is good although the height

above the deck requires workstands. The presence of the elevator provides an
additional item to remove during the stabilizer removal. The actuator is actually
attached to the lower stabilizer surface and also must be removed., This situation

is normal for a split surface design. The one piece stabilizer is heavy enough to
require hoist capability to handle it during maintenance. The hinge points

(forward mounts) are below the stabilizer which facilitates installation, The actual

(See continuation cheet)
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WORK UNIT CODE 14611 ITEM HORIZONTAL STABILIZER AIRCRAFT _ Al
ANALYST'S OPINION: (Continued) } '

positioning and securing of the stabliizer appears to be easily accomplished.
Rigging could be a problem since there are several points (elevator actuator,
trim actuator, position indicator attach points) that may be affected by
tolerances on a ne. ~urface,
checkout.
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Rigging can be sccomplished during functional
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TORK UNTT COorn 14131 15 Horizontal Stabilizer AIRCRAFT A-6

LOCATION: ?ail Section of Aireraft
SUPPORT EQUUAELT: Suovort sling for surface.

Overhead hoist,
Torr~ue wrench.

ACCREE : 1 Panel (18 screws)

P

-~

{

‘  —_ - — e e
i . FENCYAL: 1, Remove 4 large bolts ver side.

§ ?. Support surface with sling and siide surface off shaf+,

{

{

i .

]

INSTALLATION: 1. Reverse of removal.
2. Toronue bolts to specified value,

b= l g

= :

B : {.

5 SWCCIONAL CHAK: None

T Phu
.

g

Fa
1 T SCUITNENT None
3.

van® e S NI b g 4

e
e
!
]
!
!

= i 21076 YPe Close access opened.

& ’ e -

:f;f" ' ; — ANALYET'S GPINICN: tabilizer has a non-metallic materia: fastened to the butt end of

3 # ﬁ the swriace., Material acts as a seal between moving surface and fuselage. As stabiliz
& moves, material ribs against fuselage surface causing eventual abrasion of the fuselage

skin. The moving se2l has a tendency to hold and retain contaminants t~us aggravating
the fuselage skin abrasion condition. The end results are that the fuselage skin is
more likely to corrode because of the rubbing of the seal against the fuselage skin,
This is one area thet should be investigeted to develop a seal that would not abrade
the faying fuselage skin.
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WORK UNIT CODF.

14511 ITEM UHT ASSY

LOCATION: Aft Fuselage

External Hydraulic Power

SUFPORT EQUIPNENT: Sling

Hoist
_Protractor (for rigging)

«e. 1 Panel (94 screws)

ACCESS® 3 panel (38 screws)
Tail Cone (U4 latches & connectors)

1 Panel (11 screws)

1.
REMOVAL: 2,
30
L,
5.
6.

INSTALLATION:

Disconnect actuator/followup rods from bellcrank (3 bolts).
Pull stick back to disengage rods from bellcrank.
Remove eleven (11) screws from panel beneath UHT. -

Install sling.
Remove eight (8) large bolts and two (2) allenhead bolts from casting.

Remove UHT to side.

1. Reverse removal procedures.
2. Rig UHT if new unit installed to ensure symmetry.

Ao
11l &) ol

FUNCTIONAL CHECK: Perform operational check of UHT.

i

t) ERE D e Lo sh el

TEST ECUIPMENT: External Hydraulic Power

b

'
il

Y wrmon

i

-

S

CiOSE UP:

-

Re-install 3 panels and tailcone. Purge AIQ-12F Waveguide

Perform operational check of AIQ-12A
Antenna System

&

ANALYST'S OPINION: This installation has some very good features., Although a

PRI N K e o 4 Bt

sling and hoist 1s called out, the height and weight of the surface allows removal by
hand (with several persons to lift). All work can be accomplished while standing on
the deck. Removal of half the surface at a time reduces the space required around

the airplane,
involvement of the waveguide in tailcone removal is unfortunate and will occasionally

i result in degraded AIQ-126 functiorn, Two piece UHT requires symmetry check as an
additional rigging task.
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Access is excellent although it Involves many, many screws. The
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¥ORK UNIT COD¥ 11310 IT:M __ Stabilator ASEY AIRCRAFT F-l

LOCATION: Aft Section

SUPPCRT EQUIPMENT: Aero stand to support tailcone during removal
Sling and hoist
Protractor Workstand

ACCESE : Remove jet blast fairing (38 screws)

Release drag chute cable clevis

REMOVAL:
1, Install sling (8 bolts)
7, Remove actuator lower attach bolt
3. Remove 2 bonding wires (1 bolt ea)
h, Remove 2 attach tolts
5. Remove stabilator

INSTALLATION: 1. Reverse of removrl.
2. Rig and shim,

FUNCTIONAL CHECK: Movement check
Drag chute release cherk
Leak check, opened duct connections
tenna check

TEST ECUIPMENT: Hydraulic and electrical vower
Engine run equipment

CiLOSE UP: Reinstall removed panels and fairings
Remake all connections

ANALYST'S OPINION: Most of this effort is invested in gaining access. Once the
access panels have been removed and the disecnnections rade, the reroval of the
stabil~to= is very simple. Access mast be considered bhad end rmeversl systems not in-
volved in the maintenance task are disturbed ~2reating extva function2l cherk recuire- &
ments anrd increasing maintensnce rick. :
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CONTINUATION SHEET:

: WORK UNIT CODR 14310 Stabilator Assy

ITEM AlRerapr _ F-b

ACCESS: (Continued)
Disconnect 2 coax cables.
Disconnect 1 fuel vent discharge wiggins fitting.
Remove stabilator fairing (30 screws, 2 hinge pins, each side).
i Remove tail cone (36 screws, 2l bolts).
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WORK LNIT CODE

G 1#eM Unit Horizontal Tail AIRCRAFT F-8

LOCATION:

Removatls Tail Secticn

CUPPORT EGUIPMFNT:

Hoist or engine installation dolly with FP-8 tail cradle.

Hydraulic test stand.
External electrical power,

ACCESS : Not

2 Panels (16 screws)
2 Panels (34 screws)
2 Pagels (3 screws) 2 Papels (16 screws)

1 Panel (59 fasteners, 8 screws)

2 Panels (14 fasteners) 1 Panel (20 screws)
1 Panel (28 screws)

1 Panel (15 fasteners)

readily accassible,

REMOVAL: 1.
2 L]
3.

L,
50

Jack aircraft

Depressurize hydraulic system

Dijsconnect control rods, cables, hydraulic lines, electrical
connections, and fuel vent lines

Support tail section with sling and hoist

Remove U4 large bolts securing tail section, and separate tail
section from mid section by hoisting tail section and placing
it in F-8 ta2il cradle.

Remove 37 rivets securing heat shield located on inside of
tail section. (NOTE: Shield covers UHT bearing housing,

and one is located on each side)

Disconnect UHT rod and feed back rods from UHT horn.

Support UHT surface.

Remove & bolts securing each UHT support hgusing, including shims
Seé continuation sheet

FUNCTIONAL CHECK:

Crerationcl cheek of THT

Onernticonal aleclk ~f Rudder
Perfay~ crreating genr ~heck

el MN3a1 vent mast

TEST EQUIPMENT:

Gauges to check vent mast,
External electrical porer.,
External hydraulic opover,

CLOSE UP: (lose access panels removed or opened,

ANALYST'S OPTN1ON:

This installation is very poor. Fifteen access panels with 194

screws and 120 fasteners is entirely too many. Also, to include removal of the aft
section requires additional space and support equipment,
ling out rivets in order to remove the heat shield will result in progressively
larger holes as each removal is accomplished.
from runway debris, hangar/flight deck crunches, and ordnance products to consider
this instellation acceptable,

Finally, to require dril-

The UHT is too vulnerable to damage

kingsemirelidtivanimamalnmssie il o Wi
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WORK UNIT CODFE

REMOVAL:
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WORK UNIT CopE _ 1kk11 ITEM Horizontal Stabilizer AIRCRAFT F
——

'
=T P
i ate S aieidmedtint

£

LOCATION: AFT Fuselage

Sling and transport dolly
SUPPORT EQUIPMENT: Removal tool
Protractor

Plugs in hoist point
ACCESS : Accesses top and bottom of skin (2 screws each)
Access to actuator bolt (38 SPF)
Access tc hinge link (L0 screws)
tringer between accesses (2 bolts)

REMOVAL :

privhmte oty

. Disconnect actuator (1 bolt)

. Disconnect bracket and follow-up rod (3 bolts)
Attach hoist

Disconnect 2 bondwires (U4 screws, L center keys)
. Install removal tool

« Remove nut

L)
AR st ot | e esmnenne i drnsat oot Dsvistinnt b

1
2
3
kb
5
6
7. Position leading edge down till clear of airframe structure
8. Carefully remove stabilizer

INSTALIATICN: 1. Raverce of removal,

2. Rig stabilizer.,

FUNCTIONAL CHECK: Motion check
Rig check

R AT IO NERATITEA ) T KRRy

TEST EQUIPMENT: Protractor
Hydraulic and Electrical Power

il hu

CLOSE UP: Close accesses
Install stringer

staiisbsair

ey

3
ANALYST'S OPINION: Good access has been provided to attach hardware. The removable
stringer 1s a necessity. Too many fasteners are involved in gaining access. Clears
ances with fuselage are very close and great care is required during removal and in=

stallation of the surface to prevent damage. Because of size and weight of the §
surface, this reauires coordinated effort of several people. §
3
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WORK UNIT CODE

14310 ITEM Tail Plane Assembly AIRCRAFT AV-8

LOCATION:

Aft Section

SUPPORT EQUIPMENT: Sling and Hoist

Hydraulic and Electrical Power
Pretractor or Scale

Remove fin

ACCESS: 2 Fairings (10 hex head, 1 screw each) (bottom)
2 Fairings (11 screws each) (top)
2 Fairings (20 screws each) fuselage top

REMOVAL: 1.
2,

3.
L,

5.

INSTALIATION:

Disconnect pitch control rod at front end (1 bolt)

Disconnect actuator (1 bolt) -

Disconnect position transmitter rod (1 bolt)
Remove 2 hinge bolts
Remove UHT.

1. Reverse of removal,
2. Rig.

FUNCTIONAL CHECK: Motion check

TEST EQUIPMENT: Hydraulic and Electrical Power

Protractor or Scale

CLOSE UP:

Re~Install fairings and fin

L. U

ANALYST'S OPINION: Simple tasks with very hard access. The fin locks the tailplane

in place and
as poor.

must be removed first, This results in an installation that is rated
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WUC: A-b: A-6: 14814 A-7: 14710 F-li: 1&23__0

SYSTEM: 1k Flight Controls

Leading Edge Flap Assembly

NOMENCLATURE:

Inboard

F-8: 14611  p-1h: 14611 AV-B:

Outboard A-7: 1720 P-8: 1k612  F-14: 14612
GENERAL OBSERVATIONS: Ieading Edge flaps generally suffer from lack of space

forward of the wing structural box. This is solved in various ways
resulting in various degrees of complexity. Some actuators are in-
stalled in the flap, others are reduced in size and increased in
quantity and others are driven by torque tube arrangements. Aerody-

namic sealing adds additional complication.

DESIRABIE FEATURES: 1. The piano hinge arrangement in the F-I serves as both
a hinge and an aerodynamic seal. This reduces problems with main-
taining & good seal. 2, Installation of actuators in the flaps
permits better access to the actuators althouéh the flaps tend to
be heavier., 3., Mounting of amall actuators behind the flaps is

mechanically the simplest but access to actuators is inhibited,

UNDESIRABLE FEATURES: 1. Torque tube inatallations tend to be mechanically
complex, 2., The flap track installations on the A-6 and P-14 re-
quire flap build-up and are fm-the'r complicated by non-interchange-
ability of hardware. 3, Cutting and splicing of wires as in the F-k
installation is not acceptable. L, Double droops as used in the
F-8 actually double flap removal effort. This type of arrangement
should be avoided if there is another aerodynamically feasible ap-
proach. 5. Both inboard and outboard flaps on the F-1L come off

as a wnit and must be separated afterwards.
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SYSTEM: 1h Flight Controls
NOMENCLATURE : Leading Edge Flap Assembly

ADDITIONAL REMARKS: lLeading edge flaps will present a problem as long as they
are an aerodynamic necessity. A really clever way to overcome the

shortage of space for actuators is not GM at this time.
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“ORK UKIT CODH 14814 PEN Slat Assembly AIRCRAFT A-6
LOCATION : LE of Wing g
_ z
SUPPORT EGUTPMENT Work stand §§
External hydraulic or electrical power E
3

e
"

,
]

e

ACLESD Connect external electrical or hydraulic power and extend LE slats.
- (Note: Slats can be extended electrically or hydraulically, and wings
can be spread or folded when performing tasks.)

"
i

e T e e e e

St 4

RENCYALS 1. Disconnect screwiack(s) from surface. (One for inboard slat and
"' twa for outboard slat).
7., With screwjack disconnected, slat rolls forward and off of wing.

INSTALLATION: 1. Reverse of removel,

2. Slat adiustment, if required, is accormplished by adjusting
jackscrew rod end connected to slat surface fitting. This
is accomplished by disconnecting screwjack and by turning
rod and relative to screw,

AR B e et T P b e

R

G UJONAL (HeCK: Extend slats to check surface tor proper throws. (Check can be
done with electrical power).

TR ROUIPMENT Surface throwboards
Fxternal electrical or hydraulic power

102K UP: Retract slet assembly

s

Ry L Y

.
AL

3.

T TR

=
=2
#2
=

3
=

SR

ANALYST'S OPTNION: The slot surface itself is fairly eacy to remove once the jackscrew:z
drives are disconnected, The jackscrews are driven by gearboxes which are connected by%
drive shefts which are routed back to a central or main gear box drive. The centrsl ori
main gear box is hydraulically or electrically driven. This arrangement, by necessity,%

is mechanically complicated because of all the drive shafts and gearboxes. Maintenance?
to remove and replace the gear box drives will require synchronizing all the drives L
after maintenance is completed. No recommendations are obvious that would simplify
actuation of this system using gearboxes and jackscrews,
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K UNIT CODE 14710

Assembly

i -

9 LOCATTON : Wing, Leading Edge

|

;; Work stand External electric power
i SUPPORT EQUIPMENT: Flap seal checking fixture

External hydraulic power
Flap contour board

ot g P

ACCESS : 2 Panels (L5 screws each) bottom of wing
1 Panel (18 screws) top
9 Panels (2 screws each) bottom

#

PR,

REMOVAL:
1. Cut safety wire, remove bolt in outboard actuator
2. Cut safety wire, remove bolt in inboard actuator
3. Disconnect bond, strap
L, Disconnect flap indicator linkage (LH flap only).
5. Remove nine (9) hinge pins
6. Remove flap

-

INSTALIATION:
Flap seul check required before flap is installed. Care is renuired during
positioning of flap for installation to prevent damage to seal.)

1. Check flap seal for condition
2. Re-Install flap assembly in reverse order of removal
3. Rig flaps

PR U

FUNCTTONAL CHECK: Check leading edge fairing clearance and flaps for Ig
. proper operation 1
Z
{ A TEST EQUIPMENT:  External hydraulic power

’ External electrical power
o
t CLOSE UP: 2 Panels bottomn of wing 2
: —_— 1 Panel top E
‘ 9 Panels botton i3
-,‘5’ ANALYST'S OPINION: This installation is rated as fair. Access is good but consists a
. it O many panels neld on by cscrews. Removal is fairly normel but there are several
K] critical clearances that must be maintained. The flap seal requires a specacl tool g
1 applied to the flap and the wing leading edge to ensure proper contours. Care
" must be taken during flap installation to prevent distortion of the seal halves by
. dumping them. Once installed the clearance between the trailing edge and the flap
'1, fairing is critical. Both of these checks require special techniques and are time
o consuming. The trailing edge/fairing problem could be overcome by a slightly increased E
- \[ overlap to prevent cubting the fairing if the clearance is lost through damage or =
) excessive airload, This would also reduce the criticality of the clearance during
I’g installation. . =




WORK UNIT CODV 14720 IT:M Qutboard Leading Edge Flap AIRCRAFT A-T7
Assembly _

LOCATION: Wing, Outer Panel, Leading Edge

Work stand ~External electrical power =
SUPPCRT EQUIPVENT: Flap seal checking fixtuce

External hydraulic power

Contour board

ACCESS : 2 Access Panels (2l and 18 screws) top of wing
6 Access Panels (2 screws each) bottom

REMOVAL:
Extend ving.
Disccrnect actuators (nut, bolt, washer, cotter pin).
Disconnect strap and bond (inboard access)
Remove hinge pins
Remove flap

INSTALIATION: (Flap seal check required with flap removed. Care required during
installation to prevent damage to seals),

1. Check flap seals for condition.
2. Re-Install flap assembly in reverse order or removal
3. Rig flaps

FUNCTIONAL CHECK: Check leading edge fairing clearance and flaps for proper
operation.

TEST ECUIPMENT: External hydraulic power
External electric power

CuOSE UP: 2 Access Panels too of wing

6 Access Panels bottom

ANALYST'S OPINION: This installation is rated =2s fair. Good access but many
panels and screws, It shares the critical clearance problems noted in the inboard
section (WUC 14710). Adjusting these clearances require special technijues and is
time consuming. Otherwise, the component removal 1s of normal complexity.
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WORK UNIT CODE. 14510 ITEM ___Inboard IE Flap Assy AIRCRAFT F-b

LOCATION:  Wing Leading Edge

Hydraulic and electrical power
Protractor
Special stress plate

SUPPORT EQUIPMENT:

Actuator link cover (18 screws, 4 bolts) including bellcrank

ACCESS :
Actuator access panel (62 screws)
Fulcrum bearing
Pin lock cover (7 screws)

REMOVAL : 1. Iower flsp

2. Disconnect boundary layer control valve spring (1 bolt)
3. Disconnect power cylinder hose

3.

L4, Remove actuator attach bolt

5. Force flap full down (disengsges lower funcrum)
6. Cut wire bundle at inboard end of actuator access
T. Remove 5 clamps and feed cut wires thru hole in flap
8. Disconnect and remove 2 swivels

9. Remove 2 bond wires (1 screw each)
10. Remove outboard hinge pin

11. Remove inboard hinge lock and remove pin

INSTALLATION: 1. Reverse of removal L, Rig flap
2. Splice cut wires 5. Bleed hydraulic system

Trim flap to fit

» T

FUNCI'TONAL CHECK:

Exterior lights {spliced wires)
Motion check

TEST ECUIPMENT:

Hydraulic and electrical power
Protractor

CLOSE UP:

Re-install accesses

i
I
1

E—
,

i ANALYST'S QPINION: The sctuator is mounted in the flsp itself and is an iunteresting
4 package. If a new flagp is to be instglled the actuator muat be removed. Many screws
q are involved in access. Having to cut and splice wires to replace the flap is
§ unacceptable. The job is relatively easy otherwise.
1
P
?F
7 3
]5 e
L2 - T T T N SR A S e —_
Teocmayt vl oe- - “ifﬁé(&:‘é £ ;i{g%g%:}’;:;ti;

CF LIk 5 k2

—— e 7 T o i —

Wik

‘m&%ﬁﬁ%ﬂﬂ%

Tl O

1
wﬁmﬁmw’*

Ji
Ji

AT

% v}r

UL EYRRES
Mot

% 1w '
R e

Ww

2

fa

hntsB)

TR

o,

s

m":‘ - T o
o i hd " R Aulage o,

b,




) isnsar’ o TR TR, W TR T a
c = I e el e iy
- e el — e —

VORK UNIT cobk 14611 ITEV Center Section Droop AIRCRARYT _E:gg___

LOCATION: Wwing Center Section

bt S

SUPPORT ECUIPMENT: Crane and support sling to lift droop surface from wing
center section.
Contour Bosards,

A S Sl

ACCESS : Fairly good.

- 1 Panel (39 screws)
1 Panel (L8 screws)
1 Panel (31 screws)

‘REMOVAL: 1. Depressurize utility system reservoir,
) 2. Disconnect 4 hydraulic hoses from each actuator (two per each droop).
3. Disconnect droop links from wing center section and lower droop surface.
L, Attach special sling to droop surface and support weight of droop with
crane,
5. Remove hinge pins and separate droop surface from center wing section,

|
A S AR BN

INSTALLATION: 1l. Reverse of removal,
2, Contour boards have to be used to check droop position of surface.
3. Rigging pin is also required to check clean condition position of
droop surface,
L, Service reservoir with oil and nitrogen.

N
\y

26T, et i

“INCIONAL CHECK: Perform operationel check of droop system,

it o)
.

R

!
I

I ROUTPMENT: External hydraulic power,

3,
oy
Lo

¥ Tt
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CL.OSE UP: Close accesses that were opened.

ANALYST'S OPINION: The double droop surface with two integral'actuators is a very

»
in

J heavy assembly that cannot be removed without the use of a special sling and hoist.
§ This results in increasing the manhours to accomplish a complete removal and instal-
e lation. The check to verify contour position of the droop surface is extremely

T

difficult to achieve because of surface warpage and is reported to be rarely done to

%g factory specifications. The droop surface provides a necessary aerodynamic function
gﬁg that is achieved with a relatively complex mechanism. This type of mechanism is cum-
7 ifu-‘}g‘

bersome to work on and should be mechanically simplified, if possible,
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CORK UHLIT COon 1hA12 I 'EY Outer Panel Droop

LOCATION: LE Outer Wing Panel

st

SUPPORT ECUTRVENTD: Crane and support slirg to 1lift droop surface from wing
center section,
Contour Boards.

ol

RS

twesel ) Mol | DEEeNR  (WE DR

v

Access panels (78 screws).

FUNOVAL: 1. Spread wings.
2. Remove 6 bolts from linkage system,
3. Disconnect actuator rod end from one end of actuator,
L4, Disconnect 3 bonding wires.
5. Remove 16 screws and bolts from hinge keepers.
6. Remove 26 screws securing forward edse of curtain to LE droop.
7. Disconnect electrical connector.
8. Install special sling and support weight of droop with crane.
9. Remove hinge pins.
10. Remove droop surface with sling and crane.

B

J. Reverse removal procedure.
¢+ Cruise condition end of actuator is pre-set when overhauled.
3. The drcop or landing condition has to be checked with contour

(See_continuation sheet)

INSTALLATICN:

AR e b bt

l
i

SUNC T ONAL CHECK:

Connect external hydraulic power and check droops for proper throws.

Wi g
e .
fommm v
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40)

103 UP: Close accesses that were opened.

ANALYST'S OPJNION: assembly that cannot be removed without the use of a special sling
and hoist. This results in increasing the manhours to accomplish a complete removal and :
installation. The check to verify contour position of the droop surface is extremely dif
ficult to achieve because of surface warpage and is repaxted to be rarely done to factory
specifications, The droop surface provides a necessary aserodynamic function that is
achieved with a relatively complex mechanism. This type of mechanism is cumbersome to
work on and should be mechanically simplified, if possible.
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WORK UNIT CODF

CONTINUATION SHEET:

(Continued)

boards and adjusted, if required. Cruise condition contour is
also checked with contour board (ususlly 1 instead of 3 because

of droop warpage).

14612 ITEM Outer Panel Droop AIRCRAFT _ F-83
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LOCATION: Leading Edge of Wings

a

SUPPORT EQUIPMENT: -Jork Stand
Hydraulic and Electrical Pover

at

ok

ACCESS : Lovwer Flao
Remove 1l access panels

b

4 [

=

]

REMOVAL: 1. Remove 2 bond wires (1 screw each)
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WORK UNIT CODE 14611 ITEM Inboard Slat Assembly AIRCRAFT F-1h4

i

Tl 1

el

2]

2. Remove bolts through shaft couplers and disconnect shaft 4 places

3. Remove 4 structural stops (5 nuts)
Lk, Pull slats forward and disengage tracks

5. Remove 7 track and interface hardware (hardware not interchangeable

between tracks) (seven nuts, spacers, pins)
6. Remove 7 links (7 nuts) remove tracks
7. Remove spanvise interface pin and separate flaps

INSTALLATION: 1. Reverse of removal,
2. Rig

FUNCTIONAL CHECK: Operational check of flap motion

5
5
,’;‘i' :
z
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j
3
N
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(el
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TEST EQUIPMENT: Hydraulic and Electrical Powver

- ————

TN

CLOSE UP: Reinstall Access Panels

"

BT e gt )
LRI e g B
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ANALYST'S OPINION: The inboard and outboard slats are removed as a unit and

separated afterwards, Tracks must be removed after slat removal, Interface
hardware is not interchangeable between tracks which reouires a method of
segregating and accounting for parts. Lots of little panels, hardware, and
pieces to take care of, Removal is too complicated to call this a good in-
stallation,
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WORK UNIT CODE 14612 ITEM Outboard Slat Assembly AIRCRAFT F-14

LOCATION: Leading Edge of Wings

SUPPORT EQUIPMENT: Work Stand
Hydraulic and Electrical Power

ACCESS: Lower Flap
Remove 1l Access Panels

REMOVAL: 1. Remove 2 bond wires (1 screw each)
2. Remove bolts through shaft couplers and disconnect shaft U places
3. Remove U structural stops (5 nuts)
Lk, Pull slats forward and disengage tracks
5. Remove 7 track and interface hardware (hardware not interchangeable
between tracks) (seven nuts, spacers, pins)
6. Remove 7 links (7 nuts) remove tracks
7. Remove spanwise interface pin and separate flaps

INSTALIATION: 1. Reverse of removal,
2. Rig

FUNCTIONAL CHECK: (perational check of flap motion

TEST EQUIFMENT: Hydraulic and Electrical Power

CLOSE UP: Reinstall access panels

ANALYST'S OPINIOK: The inboard and outbosrd slats ere removed as a unit and sep-

arated afterwards. Tracks must be removed after slat removal, Interface hardware
is not interchangeable between tracks which requires a methed of segregating and
accounting for parts. Lots of little panels, hardware, and pieces to take care of.
Removal is toc complicated to call this a good installation.
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; l SYSTEM: 14 Flight Controls %
§ i ! NOMENCLA™URE: Trailing Edge Flap Assembly %
i TUC:  A-k: _1hs511 A-6: A-T: 14730 F-l: 14540 g
i F-8: 147IA F-14: W61k AV-B: 1h510 E
% E i GENERAL OBSERVATIONS: The {lap installations are generally good. Aircraft with J§
é " boundary layer control (BIC) show some difficulty in the removal tasks. §
ig : & Low wing airplanes present better working conditions.
iﬁ DESIRABLE FEATURES: 1. The multiple section fiap, like the F-1k, reduces weight
%j of each flap section. 2. The A-lL flap is ideally located for removal
3 while standing on the deck and is light enough for manual handling.

] 3. Low quantities of small access panels on all the airplanes except

the F-k reduce access time. Generally, they are all of adeauate size

for the job. 4. Use of piano hinges, with their inherent difficulties,

reduce the requirement for gap seals,

.,

7

54 UNDESIRABLE FEATURES: 1. Boundary layer control adds a great deal of complexity
% to those flaps so eouipped. 2. The F-I requires an excessive amount

|

of effort to obtain access (nearly 150 fasteners). Even then, good ac-

———
x .,
Bk )
.

cess is not gained and the flap must be manipulated hydraulically to

o
TR

e

position attachment points. 3. The F-1l uses a large bulb seal between
the inboard and outboard flaps which resists positioning the flap during

installation.
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SYSTEM: 14 Flight Controls

NOMENCLATURE : Trailing Edge Flap Assembly

ADDITIONAL REMARKS: 1. A characteristic of variable geometry wings is that
flaps cannot be lowered in the swept position. Flap design should
allow removal without lowering flaps even if tidditional access pro-
visions are required., 2, Flap design other than variable geometry
wings should allow complete disconnect with the flap down, Manipu-

Jation for access shouldé not be reauired.
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WORK UNIT COD¢  1uS511

IT:M _Trailing Edge Flap Assembly AIRCRAFT _ A-k

LOCATION: Trailing Edge of Wing

SUPPCRT EQUIPVENT:

External hydraulic power

uiseid st isnenmididetd Mo i

L.
5.

INSTALLATTON: 1.

ACCESE : None required -2
REMOVAL: 1. lower flap..
2. Raise spoiler.

Disconnect actuating arm (1 bolt).
Remove hinge pins (2).

Remove flaps.

Reverse order of removal.

FUNC'TJONAL CHECK:

Check flaps for proper operation.

4
-
U
1 3 TRST EQUIPMENT : External hydraulic power.
ta
A
o
i i - ™
: l CLOSE UP: None required.
s b .
i ANALYST'S OPINJION: Excellent installation. Flap at optimum working height to
i remove by hand. Access is good. Piano hinges provide a good hinge method with
4 two exceptions: (1) the pin can corrode in the hinge halves which makes it difficult
O to remove and (2) installation can be tedious if hinge halves do not line up exactly.
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WORK UNIT CoDi 14730

TT:M Trailing Edge Flap Assembly  ATRcRAFT

A-T

LOCATION:Wing, Trailing Edge

External electric power

SUPPORT EQUIPVMENT: External hydraulic power

Protractor
Work stand

ACCESS: Remove two (2) plates (3 screws each)
Remove two (2) brackets (2 bolts)
Open Panel (10 fasteners)

REMOVAL: 1.
2.
3.
L,
5.
6.
7.

.

9.

Disconnect two (2) “onds

Disconnect seven (7) flap gap door links
Disconnect flap indicator arm

Disconnect 6° cable at turnbuckle
Disconnect cable from flap (1 pin)
Remove two (2) doors (I screws each)
Remove bolts from flap actustor (2 bolts)
Remove hinge bolts (2)

Remove flap

INSTALIATION: 1. Re-Install flap in reverse order of removal

2. Rig flaps as required
3. Adjust flap gap door preload

FUNCTTONAL CHECK: Perform operational check

TEST ECUIPMENT: External electric power

External hydraulic power

CiOSE UP:

Two (2) plates
Two (2) brackets

one (1) panel

work stands.

ANALYST'S OPINION: This is a fairly good installation. The high wing requires
Access is good with stress panel fasteners used in the largest panel.

The flap gap door rigging is time consuming and requires a careful adherence to
the procedures.
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YORK UNIT COD? 14540 IT:M TE_Flap ATRCRAFT
LOCATION: Prailing edge, center wing section, inboard
SUPPCRT EQUIPMENT: Hydraulic and electrical power
T Protractor
Lower. speed brake Open eng bay door (lo DzZUS, © screws)
ACCESS ; 1 stress panel (88 screws) ]

1 hinge fairing (b screws)
1 panel (38 screws)
Remove LAU~TA launcher

REMOVAL: 1. Manipulate flap to remove BIC link from flap (1 bolt)
- (bolt, cotterpin hard to reach)

2. Manipulate flap to remove actuator bolt

3. Remove 2 bond wires (1 bolt ea)

4, Remove hinge pin lock plate (3 bolts)

5. Remove hinge pin and {lap

INSTALLATION: 1. Reverse ~f removal,
2. Bleed actuator.

3. Ric.
FUNCTIONAL CHECK: Motion check

‘ g BIC function check
i

R TEST ECUIPMENT: Hydranlic and electrical power

L Engine run equinment

; Protractor

e

- CuLOSE UP: Re-install panels, doors, LAU-7 and raise speed brake.

7 ANALYST'S OPINION: This is an awkvard installation. Access involves too many
j g~ panels and fasteners for the job at hand. Large panels are removed to get at a
-E % single bolt. Access must be gained to the actuator tc hook up hydramlics to

% allow manipulation of the flap to get at attachments. Piano hinges are difficult
R4 to lubricate properly in use and often present removal and installstion problems.
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WORK UNIT COLK 1474A ITEM _FLAP ATRCRAFT F.gg

LOCATION: Inboard edge of wing oenter section trailing ddge adjecent fuselage.

SUPPORT EQUIPMENT: Work stand. i}
Hydraulic test set.
ACCE3S: None.,
5
5

REMOVAL : +* Position flap to landing oondition position.
—————"2. Remove 12 sorews securing aerodynamio sedl.
3. Discomeot BLC ducts. (F-BJ only)
4, Disoonnect turnbuckle from flap surface.
6+ Remove 2 amail ping and 1 large one,
6. Hemove flap surface.

e
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nd.
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i
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INSTALLATMION: 1. Reverse removal procedure,
2. Rig.

4
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FUNCTIONAL CHECK: Perform functional check by checking surface throws.
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TEST EQUIPMENT: External hydraulic power. .

[&"ﬁmﬂ

i b

CLOSE UP: None

™

ANALYST'S OPINION: The F-8J has boundary layer comtrol which adds complication to
The TIap suriace and increas.:s task difficulty. NARF personnel reported that it
sometimes takes as much as 3 hours to remove this flap., Without boundary layer con-

trol, the flap installation _i_s a good one.
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WORK UNIT COD¥ 14614 Inboard IT°M Inboard Flap Assembly

§ ; LOCATION:  Trailing Edge of Wing

SUPPORT EQUIPMENT: Work stand Electrical power %
Spoiler locks Protractor 3
Hydraulic power E
—,z:'g!
. ACCESS : Spread wings 2 Panels (16 screws each) e
! Extend flaps 4
§ Raise spoiler e
i Open cove doors (5 bolts) 4
! REMOVAL : 1. Remove gasket (IB/OB flap joint) (4 screws) §
f - 2. Remove 2 bond straps k.
3. Remove hinge fairing (4 screws, 1 pin) z2
4. Disconnect 2 actuators (1 bolt each) Z
5. Remove 2 hinge pins Zz
6. Remove flap §
E
INSTALLATION: 1, Reverse of removal, f
2. Ris flom, .%
- k.
Z
3
b
Z
; - =
¢ FUNCT'IONAL CHACK: Operational check ‘g‘
J E
-t :%
e k-
. =z
| 3
dl 3
M TEST ECUIPMENT: Hydraulic and electrical power X
'.l5 Protractor
e 5 ;%
Gt CiOSE UP:  Install panels ¥
= z
. "‘é ) ANALYST'S OPINION: The flap has three sections: suxilliary, inboard, and outboard.é
RS The inboard flap 1s used as & typical flap installation for this analysis. Overall, E
¥ § é flep removal is easy after access is gained. The wings must be spread which dictates‘-%
i E o spotting the airplane with sufficient clear space. Hydraulic power is required for %
.8 access to spread wings, lower flaps, and raise spoilers. A large bulb seal between 33
Hog the inboard and outboard flap resists positioning the flasp during installation. )
! "; 39 ;"‘x
JrE 3
; {Q% 1 %
" &
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WORK UNIT CODE 14510 ITEM _Wing Flap Assembly AIRCRAFT _ AV-8

LOCATION: TE Wing

SUPPORT EQUIPMENT: Work Stand
Protractor or Scale

Hydraulic and Electrieal Power

ACCESS: 2 Plates (10 screws each)
L Plates (4 screws each)

REMOVAL: 1. Remove brace 4 screws
2. Remove 3 bolts, toraue tube attach
3. Remove 2 hinge bolts

INSTALLATION: 1. Reverse of rencvrl,
2. Rig up stops.

FUNCTIONAL CHECK: Position check

TEST EQUIPMENT: Hydraulic and Electrical Power
Protractor or Scale .

CLOSE UP: Install access panels

ANALYST'S OPINION: Good installation. Easy to reach with good access., Very simple
task.

(Note relating to all flight control surfaces: NARF technicians indicated that all
control surface movement dimensions are given in both angular and linear terms so
either a protractor or scale can be used for rigging.)
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Flight Controls

NOMENCLATURE: Aileron
1h211
wyuc: A-bk: 14212 A-h: A-T: 1L220 F-h: 1hglo

v
-
el S

14211
14212 Falk: AV-6: 1h110

GENERAL OBSERVATIONS: The F-1l4 does not hsve ailerons. Most aireraft use

DESIRABLE

individual hinges. Only the F-U uses a piano style hinge. High
wing airplanes require work stands while low wing airplanes pro-
vide deck level work capavility. In general, aileron removal

tasks are simple.

FEATURES: 1., Most airplanes provide simple access to necessary
attachuents. 2. The AV-8 aileron is quite small and essily
handled. 3. Including the hinge bearing in the aileron half of
the hinge allows bearing maintenance to be performed in the shop.
When a surface is installed, this assures that the bearing has
maximum life available, U. The piano hinge style attachment of
the actuator to the F-I aileron is very strong and permits removal

with 2 minimum of access,

UNDESIRABLE FEATURES: 1. An excessive number of fasteners are involved in

removal of ailerons from the A-7 (52 fasteners) an¢ the F-8 (200
screws and 60 fasteners). 2, High wing aircraft required work
stands which could be avoided on low wing airplanes. 3. The
piano hinge used in the F-4 is simple and includes no bearings but
requires a tool for installation and removal and presents lubrica-

ticn problems,
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ADDITIONAL REMARKS: Aileron removal should require only a minimum of small
accesses over attach points. A comparison of piano hinge and stan-

dard hinges shows each has virtues., This analyst prefers the latter

!
u

because piano hinges become increasingly hard to manipulace as the

S Rk

i

airframe becomes older.
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‘ WORK UNIT CODE 1h4211/14212 IT:M _Aileron
RH ¥

2 LOCATION:  Wing, Trailing Edge

SUPPCRT EQUIPMENT: None

ACCESS : 2 gap seals (14 screws)

| REMOVAL : 1. Remove gap seal.
: - 2. (IH only) disconnect trim actuator arm (L bolt).
3. Disconnect aileron actuator arm (1 tolt).
4, Disconnect hinges (3 bolts).
5. Slide aileron aft to remove.

INSTALLATION: Reverse removal order.

I FINCTIONAL CHECK: Check ailerons for proper operation.

LW

)
-~

K-

TEST ECUIPMENT: External hydraulic power.

CLOSE UP: Install gap seals

ANALYST'S OPINION: A good installation. Aileron hinging is good and relatively 7
- accessible, It was noted that the hinge bearings are part of the aileron side of %

.
WA
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the hinge and will be sent to the shop with the aileron. Presuming the shop pra,ctices:

T

2 allow appropriate maintenance of the bearing, this insures maximum bearing life after §
@ installation of a new aileron. Working height is excellent for manually handling the =
B i aileron. 3
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WORK UNIT CODE _1L22Q ITM Adleron Assembly ATRCRAFT __A-7

LOCATION:  Wing, Trailing Edge

SUPPORT EQUIPMENT: Work stand Protractor
External hydraulic power
External electric power

ACCESS: 1 Panel (52 screws)

————

EPLT—r

- — -

' REMOVAL: 1. Gain access
2. Remove bolt from aileron push/pull rods (2)
3. Disconnect three (3) bord wires
4, Remove hinge bolts (3 ea)
5. Iower aileron

INSTALLATION: 1. Re-Install aileron assembly in reverse order of removal
2. Rig aileron assembly

FUNCTTONAL CHECK: Perform operational test of ailerons

TEST ECUIPMENT: External hydraulic pover

CLOSE UP: ]l .Panel 1

e p——— Vo —an—— X%

ANALYST'S OPINION: A very good installation except for the large number of
. screws i1n the access panel and the high wing., Tasks are very simple and fairly
typical of other alleron installations,
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AIRCRAFT F-l §

YORK UNIT COD: 14210 IT:M Aileron Assy
| L LOCATION: fTrailing edge, center wing section, outboard

SUPPCRT EQUIPMENT: Slide hammer for hingepin
Contour board

ACCESS : 1 panel: 6 screws (damper attach fairing)

1 panel: 6 screws and hinge (inner IE fairing)

Open spoilers,

Hinge lock access (6 screws) _

1. Remove hinge pin lock pin (cotter pin) at the actuator attachment
REMOVAL: 2. Remove 2 bond wires (1 bolt each)

3. Remove damper attach bolt

4. Remove actuator hinge pin

dn—

T

5. Remove hinge lock access

1 6. Install slide hammer
7. Support aileron and remove hinge pin
8. Temporarily close inner IE fairing

INSTALLATICii: Reverse of removal and rig

- FINCTIONAL CHECK: Motion check

‘ m»mmm:-.-mmmmmmm.mktﬁaﬁt B L SRRt scsna bt it s mﬁLamm:&m.nmi, Lt ra?mwj KJ b

»”

e
T

TEST ECUIPMENT: Hydraulic and electrical power

o A Wb
o -

i

-

CiOSE UF: Reinstall panels

ANATYST'S OPINION: A fairly good installation. A minimm of small access panels
must be removed. Normal piano hinge problems can be expected but removal appears to

be easy.
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YORK UNTT CODE

14211 & 1212

1TEM LH and RH Aileron

ATRCRAFT F-8

o ————

LOCATION:

TE of Wing Center Section,

e e e e ree e e ot e

o
=3
3
24
S

R,

CUPPORT BQUIPMENT:

Crane and sling to hold aileron.
Hydraulic test stand.

PR AT

ACCEST |

Access Panels (200 screws and 60 fasteners)

e,
W ou ¢ Y

i o i

QU R R R s A
| Lk DR il

I
a3 J

REMOVAL: 1.

aileron)

2. Rotate aileron dowm,

3. Remove springs and chains from BIC doors.
Support ailercr weight with sling and crane,
5. PRemove three ajleron hinge bolts and remove aileron with crane,

INSTALIATION: 1.
2.

Reverse of removal,
Rig.

Disconnect swivel actuating arm from aileron surface (two per

(F-8J only)

. arte cm o s

P s R
R e

FUNCTIONAL CH::'K:

Cycle flaps and check for proper clearances,

=

TE3T EQUIPMENT:

External hydraulic power,

CLCSE UP:

Install removed accesses,

ANALYST'S OPINION:

Partially disassembling lower wing to gain access to the hinge

pins is not considered a desirable maintainability characteristic,
Locating the hinge line so that the aileron hinge pins would not have been in line with the

ving lower surface skin would have eliminated removing the wing lower surface accesses,
only the F-8J series of aircraft incorporate the BLC System requiring that the springs
and chains be removed to facilitate the aileron tasks.
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WORK UNIT CODE 14110

LOCATION: Trailing Edge of Wing

Work Stand
Hydraulic and Electrical Power
Protractor or Scale

SUPPORT EQUIPMENT:

ACCESS: 2 Plates (12 screws total)

REMOVAL: 1. Disconnect actuetor rod (1 bolt)
2. Disconnect reactor nozzle rod (1 bolt)
3. Disconnect 2 bond wires (1 screw each)
k. Remove 2 hinge bolts
5. Remove aileron

INSTALLATION: 1. Reverse of removal,
2. Rig.

i

s A

M

ki

FUNCTIONAL CHECK: Position check

TEST EQUIPMENT: Hydraulic and Electrical Power
Protractor or Scale

CLOSE UP: Install Plates

ANALYST'S OPINIOR: A simple job which can be done mainly vhile standing on the
deck. Tt is notable that the aileron is very small and easily handled. A good

installation achieved by keeping the design simple.




SYSTEM: 1k Flight Controls
NOMENCLATURE: Rudder

wyc: A-b: 1471 A-6: A-T: 1410 F-l: 14430

r-8: 14312 F-1k: 14311 AV-6: _14210

GENERAL OBSERVATIONS: Rudders are necessarily mounted high on the airplane and

provide handling problems proportional to their size, Most aircraft

e

except the F-U and F-8 have simple, straightforward removal tasks,

DESIRABLE FEATURES: 1. The AV~-8 rudder is not powered and checkout can be ac-

complished without hydraulic power. 2. For the most part, rudder

i T A,
e

removal is a simple "nut and bolt" job and requires no special skills

or technigues.

A T

UNDESIRABLE FEATURES: 1. The F-8 required excessive access (116 screws in one

‘
i

panel) and had a zipped-in aerodynamic seal that required partial

l,‘i a}: !,‘F :;‘I'gw ‘kl‘, M‘h} i 1h

: . rudder removal to open., 2. The F-lL removal is complicated and re-
- ’ﬁ » quires excessive access, Several parts have to be removed from the old
» * = rudder for assermbly on the new rudder. 3. NARF personnel commented
-; ;f r on difficulties removing the A-7 middle hinge pin if it is slightly
— i T corroded., The access is not sufficient to drive the pin out when it
[’2 B is not sliding freely enough to pull from the head.
3 : a
| . ADDITIONAL REMARKS: The AV-B has provisicn to make either angular or lirvear
; ‘i B measurement of rudder motion., This has scme virtue particularly for
2 il an airplane operating from forward bases with limited support. Con-
. &

trol surface designs should allow disconnect of all items while the

surface is still supported by the hinges.
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WORK UNIT CODE 14711 ITEM Rudder

LOCATION: Vertical Stabilizer, Trailing Edge

23
24

=
=3

=3
=1

SUPPORT EQUIPMENT: Workstand

o

At B
A [t

ACCESS ; 1 gap seal (7 DZUS)
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REMOVAL:
1. Disconnect actnating arm (1 bolt).
2. Disconnect three (3) hinge fittings (4 bolts).
3. Remove rudder.
INSTALLATIQN @ Reverse removal order.
=
FUNCTIONAL CHECK: Check rudder for proper operation. %
§
é
‘;%‘
TEST EQUIPMENT: External hydraulic power. i§
E
CLOSE UP: Re-Install gap seal. g
=
%
ANALYST'S OPINION: Good installation. Access is excellent and removal tasks are q
sTmple. Normel height of a rudder requires workstand, but this is inherent in this zfé
component cn any airplane, .
i
g
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WORK UNIT CODE ___ 1lhlo ITEM __RUDDER ASSEMBLY AIRCRAFT ____A-T7

LOCATION: Vertical Tail

SUPPORT EQUIPMENT: Workstand

ACCESS: 2 small Doors (U4 screws)
1 Access Panel (7 screws)

EMOVAL:
REMOVAL 1. Disconnect Pushrod (1 bolt).

2. Disconnect Bond at each Hinge (3).
3. Remove attach balts (3).
i, Remove Rudder.

INSTALLATION: Reverse removal order.

FUNCTIONAL CHECK: Operation Check
Check neutral - rerig if needed

TRST ECUIPMENT: External Hydraulic Power

Small Doors

CLOSE UP: 2
1 Access Panel

ANALYST'S OPINION: A good installation. Access is adequate with few screws -
required.  Stress panel fasteners would be better. Tachnicians cite problems

with the middle hinge pin corroding and freezing in the stator half of the hinge.

There is no way to drive the pin out and removal is a tedious job. Access gap

below hinge would help, The rudder shares the height and location probloms

inherent to vertical surface installations.
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WORK UNIT CODE 14430 ITEM Rudder Assy AIRCRAFT F-k

LOCATION: Trailing edge of verticel fin

SUPPORT EQUIPVENT: Workstand
Plates

ACCESS : 2 plate (15 screws each)

- 1 hinge fairing (4 screws) mid
1 hinge fairing (2 screws) upper
1 plate (31 screws)

E

Femove small ITaring below rudder (no lasteners - samé SCTeWs as
REMOVAL: held accessed)
Remove rudder damper attach bolt
Remove rudder actuator attach bolt
Remove 6 bolts holding rudder horn to weight and bearing assy
Remove 4 screws securing center hinge and flutter damper
Remove 4 screws securing bottam hinge
Remove 2 screws securing upper hinge
Move rudder aft and remove bond wire (1 screw)
Rerove rudder
10. Remove rudder transmitter (1 bolt)
11. Remove b bolts holding weight assembly, remove weight assy.
12. Reassemble weight asembly cn new rudder.
INSTALIATION: 1. Reverse of removal,
2. JInstall weight assembly orior to instsllation.
3. Rig rudder.
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FUNCTTONAL CHECK: Motion check

'W’M
. V

TEST BCUIPMENT: Electrical ani hyéraulic power

1

CLOSE_UP: Reinstall panels and fairings

oy pee

ANALYST'S OPINION: Removal is complicated and access to attach fittings is 1
marginal. The weight assembly should be part of the radder to preclude subsequent
removael. A simple item like the bond wire should not require partisl removal cf
the rudder to disconnect. Many are apt to be broken off.
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woRk U copk 14317 19EM __Rudder Surface

CAVATTON: On Vertical Fin

—— e — e —— s —— & - ¢

TUPPCR™ WCUTPMENT: High worl stand to gain access to
rudder asnembly,
Battens - —

ACORCE Rudder surfoce itself is in the open, but several access panels have to be
—~~—-" removed to facilitate removal.

3 hinse access doors (12 screws total)

2 rudder PC access panels (53 fasteners ‘or one, 63 facteners for other)

—— - . a

IS A A R R e T S B

Skl

1., 1Inctall Batten

?. Remove actuator arm sleeve retaining bolt on RH side and remove sleeve,

3. Oren aerodynomic seal between rudder and vertical fin,

i, Remeve batten, .

5. Position rudder 2¢ far left as vossible without damaging skin and
linkage,

6. Open three hinge point access doors (center door has serews on LK ond
RY side),

g .. 7. Remove upper and lower hinge bolts and disconnect bonding jumrper,

8. Support weight of rudder and remove middle hinge bolt and bonding Jumper.;

HEMOVAL

ey

AR s AN M S T

Wy
o BT
o
5
1

% : (Surface has to be sunported to prevent damage to attached seals at upner:
1 j end of rudder), 3
E N 9. Move rndder ~lightly aft to gain access to zivoer and open zipper at 3
o upper end of rudder between rudder vertizal fin with extra long nose §
3 vliers. (See continuation sheet). 23
= i- \
= PUNCTIONAL CH» 'Kt Perforr operational check for nrover surface deflection ?
) and operation, %

g
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A : 3
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. . 1137 EOUIPMENT: Fxternal hydraulic power. E
! !ﬂ af Rudder position protractor, 2
i gy 3
== ¢ z
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E i$ 3 . Z
= i CIL,C3E UP:  Re-install ecceszes, %
- : 3
2 m——————e

ANALYST'S OPINION: Excessive time is spent .in gaininc access to the PC package
to Tacilitate removing the rudder surface, The overall task time could have been re-
duced by not having to remove additional accecs panels vhich are not r~ally related to
the actval removal of the rudder, If surface to structure sealing is a reauirement for
supersonic operation, the desigin of the surface and siructure showld be such that a zip-3
per and fabric seal not be used. The reason here is that with this installation, the
surface has to be supported away from its attach point while the aerodynamic seal zipper?
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) is opencd and disengaged. The chances to incur damages o the seel during removal and %
installation seem very likely. Also, having to disturb the ri.)ler neutral indiceting §

} (See continuation sheet) é
&

2 - = s, -
:fau%ﬁ%@@@%w RS REAT e B
KR PSRRI S

A e g mt L o Eede .

T 1

.
e




4o w
B e s P i S

B AT L, oo 11 o

I
A\
-

T T T e s e Fres
L e S e e P e E T

CONTINUATTON SHEET:

WORK UNTT coor  1h4312 ITEM Rudder Surface AIRCRAFE  F=8

REMOVAL: (Continued)

10. Remove rudder surface,

INSTALIATION: 1. Reverse of removal (rudder neutral switch actuator has to
be removed to prevent damage to the neutral switch.)
2. Rig rudder neutral switch,

ANALYST'S OPINION: (Continued)

system to facilitate work on the rudder surface also seems like it couléd have been
avoided, thereby reducing the total time to complete all maintenance on the rudder

surface,
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WORK UNIT CODF __ 1h311 TT:M __ Rudder AIRCRAFT _F-1k 3

LOCATION: Trailing edge of each vertical stabilizer

SUPPORT EQUIPMENT: Work stand Hydraulic & electrical power
Hoist and sling Protractor

ACCE 7 accesses {each rudder)

%]
oy

Disconnect bungee (fairing to rudder) (1 bolt)

Disconnect actuator from horn (1 bolt)

Disconnect rudder position transducer link (1 bolt)

Manually move rudder to gain access and remove 3 jumpers {3 screws)
Remove lower hinge pin (1 bolt, pin)

Remove upper hinge pin (1 bolt, pin)

Remove mid hinge pin (1 bolt, pin)

Remove rudder

RIMMOVAL :

e+ s 8 e

o1 O\\N o O =

INSTALLATION: 7. DRBeverze ~f worm-v-?

” 0%~
™ Y

FUNCTIONAL CHECK: Operate and check motion

TE3T ECUIPMENT: Hydraulic and electrical power
Protractor

- ——

CiOSE UP: Close accesses
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ANALYST'S OPINION: A good installation. The flat "beaver tail" section of the ,
fuselage makes a good work platform. A tall workstand is needed to reach upper hingesy
and help handle the rudder. This is inherent in most any rudder installation. The

rudders are interchangeable which is a good feature.
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WORK UNIT CODE 14210 ITEM _Rudder Assembly AIRCRAFT __AV-8

SE!

R

E

LOCATION: Aft Edge of Fin -
SUPPORT EQUIPMENT: Work Stand -4
Protractor or Ruler ? g

Lt

. CCESS: 1 Plate (13 screws)

REMOVAL: 3, Pull cannon plug

. Disconnect control rod (1 bolt)
Remove 2 nuts (top hinge) .
Remove 4 nuts (bottom hinge) ;
Remove rudder and hinge assy B

. Remove hinges
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INSTALIATION: l. Reverse »f reroval.
2, Rig.
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TEST EQUIPMENT: Protractor or Scale

CLOSE UP:  Reinstall plate

ANALYST'S OPINIOK: The rudder is driven by the nozzle control linkage. No - k-
hydraulic power is required for checkout according to NARF technicians. A 1%

good, simple installation.
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SYSTEM: 1k Flight Controls

NOMENCLATURE: Spoiler Assembly

wuc: A-k:  1bAL1 A-6: A-7: 14311 F-l: _1b2lo

7-8: F-1b: 14211 pv-8:

GENERAL OBSERVATIONS: The AV-8 and A-6 are not equipped with spoilers, The
spoilers observed are all reasonably easy to work on. Most spoilers
are locked down and hydraulic pressure is required to open them for

maintenance,

DESIRABLE FEATURES: 1. Access to connections is relatively easy on all spoil-
ers. They provide their own access door. 2., The F-1l4 spoiler is

reported to require no rigging.

UNDESIRABLE FEATURES: 1. The A~7 has & linkage arrangement that must be trans-

& i 4
’

- ferred to the new spoiler. The inboard and outboard links are not

L)

interchangeable, 2. The F-1ll requires partial spreading of the wings

Lo )

¥

to open and work on the spoilers, This recquires spotting the airplane

IR~ N

gy

with enough room on each side to accomplish this spread, 3, Except

ooy
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for the A-7 and F-1l, additional access is required to remove the

Pasy

spoiler. One of the accesses in the ..-li, however, allows disconnection

O s S I,

———

of the actuator so the spoilers may be opened without hydraulic pres-

sure. This particular access is desirable,

S SN e S

ADDITIONAL REMARKS: 1, Since hydraulic pressure is required only to unlatch the

actuators, it would be worthwhile to ensure this could be done with a E
manual pressure source such as a hand pump. 2. The spoiler provides !

ample accesa, Hinges and actuators should be made to disconnect with-

e y
.
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out removing additional panels,




VORK UNIT coDr  1LAl1l T"M Spoiler Assembly AIRCRAFT A-UM

LOCATION: Wing, trailing edge, top

SUPPORT EQUIPMENT: External hydraulic power.

ACCESE : 3 accesses (26 screws)

REMOVAL : 1. Iower flap.
— 2. Open two (2) lower and one (1) upper access panels.
3. Disconnect spoiler actuator (1 bolt).
4, Raise spoiler manually.
5. Remove three (3) hinge pins.
6. Lift off spoiler. E

i

INSTALLATION: 1. Reverse removal order.
2. Rigging required during installation.

bt

FINCTIONAL CHECK: Check for proper operation of spoiler.
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TEST ECUIPMENT: External electric power.
External. hydraulic power.
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Ci0SE UP: Install access panels
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ANALYST'S OPTNION: Except for the use of screws in the access panels, access is vel
[ good. Fasteners for panels are a trade-off item during design and the use of screws Z
SETEH T

.
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4,

is often justified. Qualitatively, they are less than desirable because they represe;g
26 loose items that must be kept track of and have failure modes which inhibit flow ofi

maintenance.
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! WORK 'NTT cobi 14311 ITEM Spoiler Assembly MRCRAFYT A7 i

LOCATION: Wing center section TE, between wingfold and fuselage.

fu&m“‘ TN mmimm&%

SUPPORT EGQUIPMENT: External hydraulic power.
Wood block to hold spoiler door open.

S

kA
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ACCESS: Open access to spoiler stops for rigging

REMOVAL: 1. Apply External hydraulic power and open desired spoiler.

2. Hold stock pressure and shut down hydraulic pover.

3. Hold spoiler assembly open with suitable wood blocks.

L. Disconnect both deflector links from spoiler surface attach fittings.

>+ Disconnect both spoiler door linkages from both powered bellcranks.
{Accomplished by removing cotter key, nut, washer, and bolt). e

6. With spoiler open, remove cotter key, nut,washer, and both pivot bolts. 3

7. Remove spoiler surface.

§. Disconnect both spoiler linkages from door torque tube bearing unit,
and transfer linke to new spoiler surface.
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INSTALLATION: 1. Reverse of removal
2. Trim replacement door to fit
3. Rig spoiler and deflector surfaces

FUNCTIONAL CHACK: Verify proper throws of spoiler surface.
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"1‘ TEST EQUIPMENT: Spoiler protractor
- External hydraulic power
¥
R —
¥
| ' CLOSE UP:  Replace access to spoiler stops.
. j ANALYST'S OPINION:  Care has to be exercised in transferring spoiler door linkages
! to a new door because of the possibility of mixing the inboard and outboard
T linkages. Designing these links to be the same would minimize mixing or attempts
P to mix these links. The use of one actuator simplifies system because deflector
. is slaved to the spoiler surface and is rigged in conjuntion with the spoiler.,
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WORK UNIT CChE 1k2ko ITEM Spoiler Assembly

v e

E

LOCATION: Upper Surface Center Wwing

Yo ¥

SUPPORT EQUIPMENT: External hydraulic and electric power

Protractor wo~-ds

[ X

<%

[y

Hinme Pin Access (19 s :rews)
Open Spoile

N
N

ACCE

e
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2
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INSTALLATION:1,Reverse of removal

actuator attach bolt
2 bonding wires (1 boli ea)
hinge pin

. Remove
Remove
. Remove

REMCVAL :

At Y e

i
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2.Rig
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FUNCTIONAL CHECK: iotion check
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TEST EQUIPMENT: Hydrauwtic and Electrical Pover
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CLOSE UP: Re-Install access
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The spoilers consist of two surfaces on each wing hinged on a
Each surface is driven by its own actuator. The procedure cb-
for either surface. This is 2 good installation with two minor

ANALYST'S OPINION:
single hinge pin.
served is the same
éeficiencies: 1.
hinge vin, and 2,
the one next to the access is to be removed.
direct.

19 screvws are too many just to gain access to the end of the
The single hinge pin has to be pulled from both surfaces if only’
therwise, the tasks are simple and =
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WORK UNIT CODt _ 1h233 IT:M _Ipbosrd _Spoiler ATRCRAFT _p-1l

LOCATION:  Top, wing trailing edge

SUPPCRT EQUIPMENT: Work stand
Hydraulic and electrical power

(%2}
n

! ACCE Spread wings to 20'
§ Open spoilers

REMOVAL : 1. Disconnect 2 bellcrank linkages (1 bolt each)
2. Remove 2 bond wires (1 bolt each)

Remove 1 wire clamp

L., Remove 2 hinge pins (1 bolt each)

5. Remove spoiler

T PP W
.

—

INSTALLATION: Reverse of removal
(no rigging required)

FIINCTIONAL CHECK: Operational check

¢ TEST ECUIPMENT: Hydraulic and electrical power

CLOSE UP: Close spoilers
Close wings

ANALYST'S OPINION: There are 4 spoilers on each wing. The inboard spoiler is
used as a typical installation. Except for spreading the wings, the spoiler removal
?’ is easy with no requirement for access other than opening the spoilers. -

P . . ] - . L1 L 7

3 T -, Ey s i AT
L 23 1= S~ e en - - — et e r——— R TS i T St e AN
L R e o

T

N




B L TR .
YRS SR

Wi Bl
o

A
Y g iU Se)

bRt

4

i

T
A

i

It A

ORI

N b RS
N TR i

AR R e b
w o ! E P

e wm

« —————

et

%

X “~ s

i I PRy g s gt

6y
=S

L—

LNt o

SYSTEM: 14 Flight Controls

NOMENCLATURE: Pilot's Stick Grip

UC: A<k A-6: 121 A-7: 111 F-li: 110_.11

x

F-8: 1111 F-14: STTIA  AV-5: 1hk11

GENERAL OBSERVATIONS: The stick grips in all airplanes are easily removed and

convenient to work on., Either a cannon plug type comnection or a
simple bolt-on connection with separate electrical plug is used., The

A-6 is the most complex yet is acceptable,

DESIRARLE FEATURES: The cannon plug style connector which accomplishes both

physical and electrical connection to the control stick column re-

duces the job to its simplest form.

UNDESIRARLE FEATURES: The harnesses associated with the bolt-on type stick
grips are vulnerable to handling damage and add steps of disconnect

and unclsmping to the removal tasgk.

ADDITIONRAL REMARKS: DPositive locking features in the plug-in grips would eli-
minate the locking screws and provide an automatic locking action
which would prevent inadvertent omission of the locking screws. A
good visual indication of an unlatched lock would be needed.
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WORK UNIT cony 18211 T'SM poyepal STICK ATRCRAFT A-6

Cockpit

T EQUIPMENT:

cantset AR JJ R

Extornal hydraulic and electrical power

None

S vt eiutrscnin e d et
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INSTALLATION=

Moo b

Disconnect two plugs and remove clamp securing electrrical cable asqembl
Remove nut and bolt connecting flaperon input rod to control stick
assembly.

Remo¥e one pivot bolt for stick and remove stick agsembly.

Cenvas bot has to be opened to gain access to clamp mentioned above inz=

AT R

Reverse of removal

FUNCTIONAL CHECK:

Because elsotrical connectors are disconmnected, 7 ssparate
systems chiecks have to be made to assure that all systems are
operable.

©

TEST EQUIPHENT: frdraulic and electric power

S S A A R e

None

T'S OPINITN:  ysed to secure stick assembly to column is held to a minimum.

Control stick is easily removed becauss quantity of fasteners
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There ars only two electrical comneotors to disconnecte ¥When
they are discomeoted, however, extensive system c&leoh:n g 1s re-
quired on seversal systems. Recommend some kind of"BITE" check
be developed to minimize the extent to which systems checking =
has to be done.
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WORK UNIT CODr _ 3hiqd ITEM __gtick Grip AIRCRAFT A-T

il hanalsb a4l

I

LOCATION: Cockpit

N T T o

SUPPCRT ZQUIPVENT: None
—_— 8
- =
REMOVAL: 1. Loosen three (3) set screws - (Allen). e

2. Turn ring nut clockwise.
3. Lift off.

INSTALLATION: Roverse removal procedure.

ety A0 il i R

i
W

W

e st EX

PIMCYIONAL CH=CH: Functionally check the following:

€= a. AFCS :
b. Trim “J

c. Weapons release 2

, d. Gun fire E

i < e. Nose gear steering »
5 %
i TE3T ECUIPMENT : External electric power §
! g

1 %5
' CLOSE iP: None reguired =

p f
) ANALYST'S OPFNION: Excellent instellation. Extremely easy to remove and replace. g
¢ Use of what 1s essentially a cannon plug to both make the mumerous electrical =
¢ connections and physically secure the stick grip to the control column is good é
design for simplicity. It is virtually "Murphy" proof. =
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WORK UNIT Copr 14111 ITEM Stick Grip AIRCRAFT F-L4 7
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LOCATION: Cockpit

SUPPORT EQUIPMENT: Hene

' , REMOVAL: 1, Loosen three (3) set screws - (Allen)

. .- 2. Turn ring unit clockwise

§ 3. Lift olf -
§ IWSTALLATIOR: Reverse removal procedure

)
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- FURCTICRAL CHECK: Functionally check the following: <
i a. ARCS E
3 = b, Trin
= c. Weapons Release E
G 3 d. Gunfire =
4 a4 g . . =
§ & = e. Hose gear steering =
s & . Ao P . =
tso§ TEST SQUIDMENT: External electrical power E
4 = =
# & E
o ~§
¢ 1 =
R =
i3 E
§ i CLOSE UP: None required =
! 4 E
' =1
3@ ANALYST'S OPINI(N: Excellent installation. Extremely easy to remove and replace,
E Use of what is essentially a cannon plug to both make the numercus electrical

connections and physically secure the stick grip to the conirol column is geed
design for ~implicity. It is virtually "Murphy" proof.
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WORK UNIT CODE __1k1l1

ITEM Filot Control Stick AIRCRAFT F-8

LOCATION: Cockpit

SUPPORT BQUI PMENT . Nona

ACCESS None
REMOVAL: 1, 1erove two bolts on bottom of vnit and lift siick grip off.
2. Disconnect two connectors and remove unit.

»)
Py
S

Reverse of removal

bt

INGTALIAT

FUNCTIONAL CHECK:  cCheck aircraft ccatrois fo- proper response, if not aligned,
trim pots need to be adjusted.

TEST EQUIPMENT: Protractor
Hydraulic Power
Blectrical Power

tv

CLOSE UP: None

ANALYST'S OPIKION: This is a go~d installstion. Like all modern stick grips, it l:xas
numerous cciatrol oswitches incoroporated in it, The harnesses are subject o handling
damage-
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WORK UNIT CODE s5771A TTEM Aircraft Contral Stick
LOCATION: Cockpit

Listipd

s

SUPPCRT EQUIPMENT: None

ACCESS:  None

1
i

ot soesomin St Gane i

REMOVAL: 1. Loosen three (3) set screws - (Allen) §
2. Turn ring nut clockwise §
3. Lift off %
g
INSTALLATION: Rev.rse removal procedure §
%
|
§
%
=
=
FUNCTIONAL CHECK: Functionally check the following:
a, AFCS
b, Trim
¢, Weapons Release
d., Gunfire
e, Nose gear steering
lé g' THEST EQUIPMENT: External ciectric power
% .

CLOSE UP: None required

ANALYST'S OPINION: Excellert installation. Extremely easy ¢o remove and replace,
. Use of what is essentially : cennon plug to botb make the numerous electrical
connections and physically secure the stick griv to the control column is good
design for simplicity. It is virtually "Murphy" proof,
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WORK UNIT CODE 1hh11 ITEM Control Column Handle AIRCRAFT Av-8
LOCATION: Cockpit
SUPPORT EQUIPMENT: None

ACCESS: None

REMOVAL: 1. Remove 2 bolts at base of stick grip
Z. HRemove 1 clamp
3. Disconnect cannon plug
4, Renove grip and harness

INSTALLATION: Reverse of removal

FUNCTIONAL CHECK: fTrim check
Armament check
Nose steering check

. -
e — R
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3 —
.oy

TEST EQUIPMENT: Electrical Power

[ .
P

CLOSE Up: None

. -
L e,
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ANALYST'S OPINION: Easy job., This would be a good installation except for the long
electrical harness, It is subject to handling damege.
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arproAcH power compuTER [

POWER PLANT INSTALLATION

tHroTTLE QUADRANT [
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Power Plant Instailation

NOIENCLATURE: Approach Power Compensator/Computer

A=l A-6: A-T: 29C26 F-ii: 29CIN

F-ik: 29C31 AV-6:

JENERAL OBSERVATIONS: The AV-8 does not have an approach power compensator.
Access is good

The computer is fairly small and easily removed.

except for the reouirement to remove the F-L seat.

DESIRABLIE FEATURES: All installations are simple and easily removed, No sige-

nificant differences exist except in access. [Location of the com-
puter in a wheel well of the F-8 provides outstanding access to this

component but adds to the congestion in the wheel well,

UNDESIRABLE FEATURES: 1. Removal of the seat to gain access to the computer

in the F-k is not acceptable. 2. The F-1k installation is almost
good except for a transformer rectifier that blocks access to two
mounting screws and an access panel that is too big with too many
fasteners for the job. This panel has L9 panel fasteners and L

latches, What is gained with the 4 latches?

ADDITIONAL REMARKS: 1.

ment in all cockpit items. Seat removal involves too many people and
too much time, Its criticality to pilot safety demands that it be
disturbed as little as possible. 2. The subject of scaling and
access to the job is recurrent throughout this swrvey. Many indivi-
dual installations are marred by oversize doors with many fasteners,

A single large, non-structural door that exposes several components

Avoidance of seat removal is & necessary designh reguire-
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" SYSTEM: 26 Power Plant Installation

NOMENCLATURE : Approach Power Compensator/Computer

ADDITIONAL REMARKS: (Cont.)
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is acceptable, even desirable if it is secured with a few latches
(such as the A~7 avionics bay door). When normally spaced quick
release fasteners,such as DZUS or Camlocks,are used, access problems
increase tremendously. If the access is a stress panel held with
screws, any oversize for the job becomes & significant detriment.
Any access has to be evaluated from the stand point of the compo-

nent being removed.
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WORK UNIT COD* 2926 ITM APRC Computer
LOCATION: Left Hand Cheek Bay
SUPPCRT EQUIPVENT: None
ACCESS: 1 panel (23 SPF)
REMOVAL: 1, Disconnect electrical plug %
2. Cut safety wire and remove one (1) bolt H
3. Slide computer off shelf i
INSTALLATION Reverse removal procedure §
PUNCTIONAL “HECK:  Perform computer test
Perform rotary actuator test 3
Perform accelerometer test £
Perform system operational test 3
TE3T_ECUIPMENT : External electric power 3
Equipment required for engine operation %

CiOSE 1P: One Panel

ANALYST'S OPINION: This is a good installation. Access is easy and reachable by a
man standing on the deck. Single bolt installation reduces task time, It could be
carried one step further by using a fastener with the same head style as the access
panel thereby reducing tool requireme:t to one screwdriver.
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§ WORK UNIT CODE 29CLN ITEM Approach Power Compensator  ATRCRAFT _F-b j
" p-bp --
= 5 =
{ LOCATION: On floor below & behind number 2 circuit breaker panel, right hand é
Y - console, aft cockpit E
E ]
' =
SUPPORT EQUIPMENT: None
ACCESS: Remove seat 3
= X
' REMOVAL: 1, Remove 3 hex screws &
2, Disconnect 1 cannon plug _j.;i
4 3. Remove unit E
INSTALLATION: Reverse of removal _‘f

FUNCTIONAL CHECK: AFC checkout: Engine run - Balance RPM against angle of
attack vane position, (Adjust at engine),

TEST EQUIPMENT: Engine run equipment.

..Q-
.

CLOSE UP: Install seat

......~.
-
R = I A

§
5
A ANALYST'S OPINIGN: A fairly good installation except Ior the -equirement to
it remove the seat., Tasks are simple. It would appear that checkout would take
? i considerably more time than replacement. This would be a gpod candidate faor
gl ;5 BITE.
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WORK UNIT CODE  29€73

ITEM A.P.C. Computer

=

) LOCATION: Left Wheel Well

- Al UN

» SUPPORT EQUIPMENT: None

= ACCESS: None

- REMOVAL: Disconnect two cables and remove four bolts. :
INSTALLATION: Reverse of removal

&

-

..
TPINEI. =Y
i
fd

FUNCTIONAL CHECK:

Unit is functionally checked by positioning the servo actuator
and the angle-of-attack vane and checking for proper response.
Voltages are checked at the test connector with a meter.

Lo
R

i o2

TEST EQUIPMENT:

Multimeter

External electric power

NSy

| i £

-

CLOSE UP: None
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AWALYST'S OPINION:

Good installation. Access is very easy and tasks are simple.

Checkout is simple and does not recuire engine run.
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Approach Power Compensator

WORK UNIT CODE 29c31 ITEM _CP104O( )/ASN3O5( ) Throt  AIRCRAFT F-14 ;
Cont Cmptr "_"'- ...!I_'

LOCATION: Fuselage, Aft uf Cockpit, Right Hand Side 5

SUPPORT EQUIPMENT: None

ACTESS : 1 Paneyr (49 fasteners, 4 latches)

o
{i]

T AR

REMOVAL: 1. Disconnect 1 electrical connector.
2. Remove & screws. (2 screws Blind, Transformer/Rectiﬁer in way of

Rt/Rear Screw)
3. HRemove unit.

THSTALLATION: Reverse of removal

,«bimmﬂm } ‘mﬁ?

brtidon

)

v
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"

FUNCTIONAL CHECK: Self test

TEST EQUIPMEND: Electrical power

YO (Y Sres U MNR S NV ey T

BRL Lo SN NPV R 5

CLOSE UP: Instsll panel

»”

DRy
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ANALYST'S QPINIGR: Access is too big for the job to be done. It is questioned

wny the four latches when 4O fasteners are a2lso used in the panel? This is an expense
and & weight thet does not accomplish much in reducing access time. The uwnit is
mounted in the compartment so that the transformer/rectifier inhibits access to 2 e
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of the mounting screws. They must be removel and installed blind. The result is
an installation that Iooks good but is not.
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29 Power PFlant Instvallation

TRE: Throttle Quadrant

2935 A6 29313 A-T: 2031 R

29310 F-ik. 29322 AV-G6: 29117

TNERAL CBSERVATIONS: The key ruestion with this component is whether or not

-

~

DESIRABLE

it can be removed with the seat installed. Most of the airplanes

I

ichieved this but in either case, the job is intricate and time con-

FEATURES: 1. All aircrafi except che A-6 and F-14 permit removal
with the seat installed. 2. Some versions of the F-U4 cuadrant have
replaced the original 12 terminals with two connectors., This is a

significant improvement.

UNDESIRABLE FE:r TURES: 1. Access is generally bad involving removal of access
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ADDITIONAL REMARKS:

ven-.ls as well as console mounted control panels, Once open, limited
tool space is involved and various linkages must be manipulated in or-
éer to reach the attachments. The areas below the console are high

density areas that inhibit work and make a dropped fastener a serious
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problem. 2. The AV-8 manual is not adequate to guide a mechanic easily

throagh the task. 3. The large number of systems operated through the

controls on the cuadrant as well as involved in the displaced console

panels created a substantial checkout effort.

design attention should be concentrated on the maintainability aspects

As mnre and more functions are added to the throttle ~uadrant,
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SYSTEM: 29 Power Plant Installation

NOMENCIATURE: Throttle Quadrant

ADDITIONAL REMARKS: (Cont.)

of it. As pilot workload increases, more items are included in the
"fingertip" control provided by the auadrant. Freauency of mminte-

nance goes up, and the quadrant becomes harder to remove,
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YWORK UNIT COD' 29315 IT¥ _Thrcttle Quadrant Assembly AIRCRAFT _A-Uy

—

X

-

Cockpit, Left Console

SUYPCRT EQUIPNENT: Exterpal electric power

- e~

In. rnal from cockpit, two (2) console panels must be removed to gein
access (10 camlocks)

INSTALLATION:

T R RN e

1. Remove two (2) panels.
2. Disconnect two (2) linkages (2 bolts).

3. Raise flap handle.
L, Disconnect flap linkage (1 bolt) and cannon plug.
5. Disconnect seven (7) camlocks.
6. Discornect one (1) link (1 bolt).
7. Remove throttle gquadrant from aircraf:.
1. Re-install in reverse order from removal.

2. Rig throttle guadrant assembly.

-

Prasr -

W——y

Z
=

PIMNC"IONAL CH:Ch: Check out the following electrical circuits: z
a. Rain repellant §

b. JATO Ignition 3

c. Trim =

d. Spoilers E

e. AXC (See Continuation Sheet) =

("
.

-

e o
TH3T B UIPH

.

ru—n

=xternal electric power
External hydraulic power

R

vy
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i

Re-install control panels and functional check affected systems.

-— -

.

OFTNION: As with all units requiring work below the console panel,

access is not desirable. The throttle quadrant is neatly designed to allow access
thru minimm space to all attach points. Inclusion of controls and switches for non-
related systems as part of the throttle quadrant requires additional effort in
checking out the installation. The problems noted in this installation do not result
from poor quadrant design; but, rather, from a very cremped cockpit.
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CONTINUATION SHEET:

FUNCTIORAL CHECK: (Continued)

f. Jettison
g. Check throttle operation
h. Check flap operation

=
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WORK UNIT CODE _ 29315 ITEM Throttle Quadrant Assembly ATRCRAFT A-iM
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WORK UINIT CObk 29313 1ieM THROITIE QUAD:ANY  pypcrAFT A=6
LOCATION: Cockpit
Canopy sling E
SUPPORT EQUIPMENT: Pilot seat sling 3
Overhead c¢rane E
External hydraulic power
ACCESE . Semcve cannpr "nd cert, if needed, (NWRT NORVA indfeate~ tha® mechanies :
preficizrmr Aeterminer if ~ent kar i~ be removed,)
REMOVAL - 1, :Hemove 8 screws from panel below quadrant
LROViRLt 2, Disconnect input rods from hellerank,
3. remove electrical plug. ‘
L, Hemove screws , 3 front, 3 aft, and 3 on sice,
5. Iift up quadrant with rods attached and remove from airplane.
IMSYALLATION ¢ 1, Transfer control rods from old quadrant to new quandrant.
2. Reverse of removal procedures.
. The following systems have to te checked when replacing a s
FUNCTIONAL CHECK: quadrant assembly: Fr
i a, Flaps (normal and emergency) =
b, Slats (normal and emergency) o
; c. Spirn recovery check L
§ d, Speed brake functional check i
| e, Start engine (See ~ontinuation sheet) =
f TEST EQUIPMENT: External electrical and hydraulic power
{ Fouipment reouired for engine run.

ph

CLOSE UP: Replace canopy and seat_ if applicabls. .

Prrm—

‘é@mué-ﬂ

i

ANALYST'S OPINION: pssembly is prone to electrical failure. Unit or assembly should
be more reliable, or sheuld be located so that disassembly of
aircraft is not reguired to remove quadrant. Removing can.ny is 3
reasonable on this airplane, but removing seat should be avoided,: 7
if possible. k
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- WORK UNIT CODE 29311 ITEM _Throttle Quadrant AIRCRAFT A=~7

.. SUPPORT EQUIPMENT:  None
ACCESS : Remove rocder control panel

LOCATION: TH Cockpit Console

remove fuel management panel
Iemove generatvor control panel
lerove ¢ screws from access panel to quadrant control linkage, remove

o
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panel,
REMOVAL: 1, Renove cotter key, mut, ana washers securing fuel shutoff controlex
t0 quadrant, ( Quadrant lever may have to be selectively positioned t
permit removing hardware)
2. Remove cotter key, mut, spacer, and bolt securing throttle controlex t
quadrant,
3. Disconnect emergenc;’ brake cable from quadrant mounted lever,
I, Rem-ve electrical connector from quadrant.
Remove two flush ( countersunk) screws from radsr control cavity
securing aft end of quadrant.
6. Remove two botton head s.rews from generator control cavity securing
forward end of quadrant,

-8

- IUSTALLATION : Reverse of removal
%
) FUNCTIONAL CHECK: Punctional check will have to be made of all the functions of

the following control panelss
a. Generator control panel
b, Throttle control quadrant
cs Hadar conirol panel

d. Fuel management panel

Wi ko)

L

o
Ll

TEST EQUIPMENT: External electrical & hydraulic power g
& 3
i

o

CLOSE UP: Replace panels

gt

ANALYST'S OPINION: Task time is long because of having to disturb adjacent systems
merely %o gain access to control quadrant, Area of installation 3
is densely packaged such that access to the quadrant has been
sacrificed, Total maintenance time is lengthened because of

having to check those systems disturbed to gein access., :Hgh
density packaging is being paid for by having to check other -

[ systems,
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WORK UNIT CODE 29313 TTEM THROTTLE CONTROL BOX

LOCATION: Left Hand Console, Front Cockpit

SUPPORT EQUIPMENT: Work Stand

ACCESS 1 Panel (console access) 79 screws
Engine Control Panel (in console)
Console side panel 7 Dzus

REMOVAL: 1. Remove throttle handle seal (4 QR panel fasteners)
2. Disconnect 2 plugs under quadrant*
3. Release 2 telescopic control rods - cotter pin
L. Disconnect 4 legs (2 bolts & shims ea).
5. Wiggle it out - may have to unclamp nearby wire bundles to get space.

INSTALLATIOM:1.Reverse
2.Rig Throttles

* some throttles have terminal strip - about 12 terminals

FUNCTIONAL CHECK:  Check: Speed Brake

Microphone
Chaff dispenser/flare function
ignition, both engines

throttle function
run engine

TEST EQUIPMENT: Equipment for engine run.

CLOSE UP: 1 Panel
Fngine Contrsl Fanel

Console Side Panel (7 DZUS)

ANALYST'S OPINION: Like all throttle quadrants, this item was not installed with
much thought of easy removal. Working space is very close and there are many
items to disconnect. Eliminating the 12 terminals by use of 2 plugs was an
excellent improvement. Once disconnected, the quadrant has to be wiggled and
turned to get it out of the panel.
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WORK UNIT CODF 29810 ITFM THROTTLE/PWER | EVER ATRCRAFT Pag

LOCATION: yookpit, on left hand console. -

SUPPORT EQUIPMENT: Work stand.
Throttle rigging todls.

Cable tensiometer

(o om Bk ot ¥t

ACCESS:
1 sxterior Panel (50 screws)
1 Interior Panel (17 screws)
Adjacent control boxes
REMOVAL :

1. Disconnect special throttle rod.

2. Disconnect electrioal plug.

3. Disconnect 4 pneumatio lines.

4, Remove stab panel.

5, Remove console boxes.

6. Hemove 6 bolts and 3 sorews and remove throttle quadrant.

INSTALIATION: l. neverse of remowal
2. Rig throttle controls.

e Y N e % gt

FUNCTIONAL CHECK: FRun engine and perform stab check.

TEST EQUIPMENT: Equipment for engine run

CLOSE UP: Replace removed accesses.

ANALYST'S OPINION:;  Removing a cookpit console mounted control is usually not easy
depending on what type of control it is, espeoially if the oontro
operates or is oonnected to a likksge system. Disconnesting
additional funoctions such as the pneumatic lines in order to
permit .uroilire assembly removal should be kept to a minimum,
if possible,in order to reduce the quantity of systems to be
functionally checked after maintenance if performed.
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WORK UNIT CODE 29322 ITEM _Throttle Quadrant AIRCRAFT F-1b

; LOCATION: Left hand console, front cockpit only

SUPPORT EQUIPMENT: None

ACCESS : Remove seat/canopy
: Remove console conirol panels
) Remove console side panel

REMOVAL: 1. Disconnect wing sweep cable (1 bolt)
' 2. Disconnect flap cable (1 bolt)

§ 3. Disconnect throttle cables (2 bolts)

L, Disconnect electrical connector y

5. Release 6 screws and remove quadrant f

INSTALLATION: ~. Reverse of removal.

2. Rig throttle auto, boost, and manual modes; wing sweep; and flaps B

TR G

A 1!“"%

FUNCTIONAL CHECK: Operate flaps, wing sweep, and engine

. _..._
FIETT e T R,

TEST EQUIPMENT: Engine run equipment
¥
by CLOSE UP: Re-install console side panel, control panels, seat, and
) canopy

wwmmummmhww PO CLES] RO FUETIDES O ST IR i

ANALYST'S OPINION: This is not a good installation. Access is bad even after
) seat and panels are removed. The quadrant controls must be moved during removal

} to provide limited access to cable connector bolts. The system is sensitive to
this motion and manual tasks must be followed very closely to prevent damage to
the engine throttles.
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. ) WORK UNIT CODE __ 291317 ITEM _Combined Throttle/Nozzle  AIRCRAFT AV-8
§ * Control Box

E : LOCATION: IH Console

mmkmm#mmwﬁm:ﬂ.mmmliu ) B

. SUPPORT EQUIPMENT: None
ACCESS : Remove port aft conscle panel, and support it out of the way.

. REMOVAL : 1. Disconnect throttle cable 1 pin.
; 2. Disconnect 2 harnesses,
3. Disconnect control rod from nozzle lever 1 bolt.
L, Remove bolts attaching quadrant, 1lift quadrant.
5. Disconnect parking brake lock cable.
6. Remove quadrant.
INSTALLATION: 1. Reverse removal procedure,
2. Ris.
) FUNCTIONAL CHECK: Perform functional check of:
i a. throttle/nozzle controi box
i b. parking brake

ram———ioy

TEST EQUIPMENT: Equipment for engine run

. ir—
o RN

CLOSE UP: Replace the console panel

o eeal %y

b, .
s Py
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ANALYST'S OPINIOK: This component is little different from other throttle
quadrants in difficulty of removal. The nozzle position lever is an added

3
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1 KOTE: A throttle installation was not avallable for obaervatica at RARF so
ioe — the manual was used to determine the task. The manual was difficult
nE a, to use because it assumed an expertise in the system that the observer
:»5: did not possess and was poorly illustrated.
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UTILITY SYSTEMS

CABIN TEMPERATURE CONTROL

GENERATOR CONTROL/
SUPERVISORY PANELS

INTERNAL LIGHT CONTROL PANEL

EXTERIOR LIGHTS

RESERVOIR (PC OR FLIGHT CONTROL)

LIQUID OXYGEN CONVERTER

M61A1 GUN/AMMO DRUM

ey
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COMPONENT

Cabin Temp Control

Generator Control/

Supervisory Panels

Internal Light Control Pnl

Exterior Lights

Reservoir (PC or Flt.

Control)
Liouid Oxygen Converter

M61AY Gun/Ammo Drum

- A
UTILITY SYSTEMS 7
CONTENTS %
g
A A6 A7 Fh P8 b AR 3
43126 N/A a3k k111 N/A Blase 41126 z
N/6  b2121 L2216 k2127 k22ec k2152 N/A 3
42128 k212l :
g
§
bi231 b2z 4231 B4112 N/A Bl b2l g
B2 :
W11 Wh11s  Wals  Miesz N/ Ma13 M 3
4h113 414223 L1 k212 %
W15 L2l M1k :
N/A N/A 45213 bs1ea  bs112 WSz bslie
L7111 h7111 h7111 W7110 k7115 W71 WAL
N/A N/A 75510 N/A N/A 75611 N/A
75531 75631




- svepEM: I Air Conditioning and Pressurization

NOMENCLATURE: Cabin Temperature Control

WUC: A-%: 141126 A-6 A-T: L1134 F-i: 4111g

.

-5 F-1k. 43152 Av-§8: k1125

GENERAL OBSZRVATIONS: Generally, this installation was very good. It is {radi-

tionally mounted in the right console. The most common removal method

is to lift the panel free of the console and disconnect the connectors,

The A-4 and AV-8 depart from this and the installation is substantially

degraded.

DESIRABLE FEATURES: 1. Providing sufficient cabling beneath the panel to 1lift

it clear of the console is a big assist in removal tasks, By this

HATRL

method, the removal is reduced to the simplest element., 2. Should

maintenance of other systems alter routing in the console, alternate

o
»

outside access is available in the A-7 airplanes. This allows removing

'
WRMANY
™ .

connectors without removing the seat or disturbing unassociated systems

control boxes, ternate access in several airplanes is available by

yﬂwmi

removing adjacent control boxes., This is adeguate but less desirable,

-ty

I
R |

UNDESIRABLE FEATURES: 1. Hard wiring of the control box into the airpiane, such

as in the AV-8 is to be avoided. Cutting and splicing, unpotting and

o

i unsoldering, or repair of the box in the airplane are all undesirable

P
]En L !

options. 2. The A-b installation is very difficult to remove because
of poor access to mounti-. hardware., The control panel is not modular
and the temperature switch uses nuts and bolts, head downward, in an

extremely congested area for mounting., 3. The A-7 installation in-

Ty n"‘!ﬂl‘!b, o 20
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SYSTEM: 41 Air Conditioning and Pressurization

NOMENCLATURE : Cabin Temperature Control

UNDESIRABLE FEATURES: (Cont.)

cludes five identical hoses which present a significant potential

for incorrect hookup.

ADDITIONAL REMARKS: Electric control systems are preferable from a mainte-
nance stand point because of the greater simplicity of installation.
Control panels that include the basic temperature control electro-
nics are replaced with significant frequency. A comprehensive built-

in-test would ease troubleshooting and reduce occurrence of replace-

ment.,
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WORK UNIT COD* 41126 IT:M Cabin Temperature Switch

LOCATION: Cockpit, Right Conscle

Abirameisti

SUPPCRT EQUIPMENT: None

ACCESE | Remove TACAN end IFF »anels.

REMOVAL :
REMOVAL Remove knob (1 set screw).

Remove terminal strip (2 screws).

Remove two (2) mounting screws (screw driver from below, wrench
above).

Open mounting strap.
Disconnect connector (safetied ).

Assembly must be moved downward approximately two (2) inches to
clear shaft.

INSTALLATION: Reverse removal order.

FUNCTIONAL (CHECK: Perform operational check of temperature control.
Check TACAN for operatiorn.
Check IFF for operation.

TEST ECUIPMENT: Equipment required for engine operation.

£U0SE UP: Re-install console panels

ANALYST'S OPINION: Anchor nuts on mounting screws would improve this installation
tremendously. Access is very tight. Screws can be dropped into console cavity and
be exceedingly hard to find. Mounting strap difficult to reconnect. Safetying of
plug has to be done by mirror. This has to be considered a bad installation. Too
much blind work is required, space is very limited, large bundles of wires inhibit
access and component motion, and great potential damage and console FOD exists.
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WORK UNIT CODF _ L4113k IT:M Environmental Control Panel AIRCRAFT _ A-7 !-s

Dinvans

e .—u‘
A A IR LR

LOCATION: Cockpit, Right Hand Console

-

SUPPCRT EQUIPVENT: None

| L
FEC AT e e

ACCESS ; Open Canopy
(Outside access is also availab’e (39 screws) if routing beneath console
does not allow lifting contrcl panel sufficiently to accomplishdiscon-
nects)

i

REMOVAL: i. Loosen i captive screws and 1ifi panel from console
- 2. Disconnect electrical cornector

3. Disconnect one large hose

4, Disconnect and mark five small hoses

5. Remove panel

A TP I Y A O P sz R R T R et e

-
R,

INSTALLATION: Re-Install in opposite order of removal
Caution is required to connect proper hoses to proper fittings

O e TR EAE LA TR VAR WA BV F A D R

FUNCTIONAL CHECK: Operational check of electrical and air circuits .
(can be done during engine run) }
S
TEST ECUIPMENT: External electrical power _
Source of low pressure air or nitrogen or equipment for engine e
Tun =

Ci,0SE UP: Close canopy

AN T T

ANALYST'S OPINION: This installation is easy toremove/install if the five small
Tines are adequately marked during removal, A high possibility of making & wrong
connecticn exists with the five closely located identical fittings. This is coa-
pounded by the fact that, during normal instellation, the mechanic cannot see the
bottom of the panel from the point of view depicted in illustrations. Because of
this, some mechanics prefer to use the optional access through the side of the
aircraft to disconnect/connect the lines. Task effort is increassd but there is less
risk of mistake. There is adequate length on ail lines and the harness %o 1lift the
panel sufficiently to meke the disconnects above the console. If proper routing has
been lost in the console, the optional access through the sides ailows disconnect
below the console and the lines can be rerouted before installation. t
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WORK UNIT CODE 4111y

LOCATION: RH Console

SUPPORT EQUIPMENT: None

ACCESS : Nene

-

REMCOVAL: 1. Remove 4 mount screws
2. Lift box, remove 2 cannon plugs
3. Remove box
INSTALLATION: Reverse remcval procedure,

WA

FUNCTIONAL CHECK: Air Conditioner for proper temp control

b
l‘.‘ .

TEST BQUIPHENT: Equipment for Bngine Run

CLCSE UP: None

ANALYST'S OPINION: A good installation witl simple tasks. Depends on proper
routing below panel to allow enough slack to clear panel with plugs.
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Cooling Effect Controller
WORK UNIT CODE k41152 ITEM (ECS Control Panel) AIRCRAFT F-li

LOCATION: Right hand inboard console

SUPPORT EQUIPMENT: None

« LSS None required

REMGOVAL : J.. Release four panel screws
2. Lift panel _lear of console
3. Disconnect 2 2lectrical plugs

INSTALLATION: Reverse of removal

FUNCTICNAL CHECK: Operate air conditioning

]

o
"

%
&

M:! 4

Mgy
Lvvam

¥ 14
TEST EQUIPW'NT: Engine run equipment §1 E

! CLOSE UP:  None .
i o
Do i E
113

ANALYST'S OPJNION: This is a good installetion as long as routing under the console 3

permits lift'::.ng the control box. Misrouting woulu reguire removing an adjacent panel —
to gain access to the plugs. This unit has the same difficulty experienced universally
in air condition’ g systems of requiring an engine run to check out proper function.
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WORK UNIT CODE 4112 ITEM _TEMPERATURE CONTROLLER AIRCRAFT _AV-8
LOCATION: RH Console
SUPPORT EQUIPMENT: Pilot's Ladder
ACCESS ; Position ladder
Open cockpit p
REMOVAL: 1, Remove 3 high torque screws securing controller to console.
2. Remove 2 bolts on outboard side of controller.
3. Lift controller up and to the side.
L4, Disconnect 1 electrical connector,
Note: This unit cannot be removed from aircraft; most wires are hard wired,
potted to switches, etc., Repair would be in place,
: FUNCTIONAL CHECK: Functional test circuit of component replaced - check con-
tinuity, etc.
§ 4
b o TEST EQUIPMENT: Multimeter
:{‘l §-
3
6] e

D,

¢

Close cockpit

CLOSE UP:
Remove ladder

.

ik L PRy
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ANALYST'S OPINION: Hard wiring .f instruments and controls is apparently a
velight saving feature that can, perhaps, be excused on the AV-8. From a

maintensnce standpoint, it is not acceptable, Repairing the controller in
place is undesirable,
equally undesirabdle,
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Cutting and splicing of wires to allow shop repair is
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SYSTEM: b2 Electrical Systems
NOMENCLATURE Generaior Control/Supervisory Panels
koj27
WUC: A=l A-6: 42121 A-T7: k2216 F-lt; _Eg;g&_
42152
r-8: L222C F-1k: Loi12hk  Av-B:

GENERAL OBSERVATIONS: This summary includes the several devices used to con-

DESIRABLE

STCTH s VTn ST SFRS oD o T G

trol generatzr function. The electrical power supply control systems
vary considerably in complexity, particularly when two or more gen-
erators are supplying vcwer simultaneously. This results in designers
having a broad sele:tion of components to use. Removal tasks are not
impacted excessively by these selections because the individual com-
ponents within the spectrum are all reclatively small and simple in
hookup. Iocation in the airplane and access seem to be the driving
factor and for the most part this was done quite well in most of the
airpianes, The data screening called out WUC 4211A for the A-4 air-
craft, This is simply a switch and was eliminated from the survey

because it is not a compsrable item,

FFATURES: 1. Modularization of regulator devices, such as the F-1k
installation, places the interfacing componants together which sim-
plifies troubleshooting. 2. Simplified mouating methods (one bolt
in the A-7) speeds the removel task and is an accepted practice for
avionics devices., 3. The A-~7, and ¥-4 installations can be reached
from deck level. The F-1i master gererator panel can be reached from

the top surface of the intake which can be boarded by the crew ledder.
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SYSTEM: k2 Electrical Systems

NOMENCLATURE: Generator Control/Supervisory Panels

s ey

it

e
i

UNDESIRABLE FEATURES: 1. This component has too much maintenance a~tivity

i

to 2llow poor access such as thet in the F-U aircraft. Ordnance

i 04

I
i

items and other in-the-way components must be removed and work- -

——

space is very limited. The F-1h ground power monitor is easier to

Pr—

expose but is mounted nearly out of reach. 2, Maintenance stands

are required on about half of the aircraft. 3. In some cases, ac-

cess panels were far too big for the job to be performed and access

ARMABISESRIAR CRDES, SRt et s

within the compartment was still inhibited. ,

o

g

ADDITIONAL REMARKS: Work stands and access are major iphibitions to a fairly

simple task. Ideally, reaching the cc—ponent should not take longer

=z
=
2
=
=
z
2
=
=

than the removal task itself., Large panels are acceptable if fas- i

tening devices are sufficiently few and ouickly opened, ;
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Voltage Regulator
wORK UNIT COD% 42121 IT:M Supervisory Panel Left Side  AIRCRAFT A-6

LOCATION: Forward Left Hand Fillet Area

SUPPORT EQUIPMENT: Maintenance stand

ACCESS : Remove 15 panel fasteners and remove aircraft panel
REMOVAL: . Disconnect cables

1
2. Remove four bolts
3. Remove unit

INSTALIATION: Reverse of removal

H FUNCTIONAL CHECK: Functional check electrical system
4k
. g’
!{! 3‘5
th g
f i TEST ECUIPMENT: Aircraft power
-
%
18 -
; CLOSE LF: Replace panel
T
' X
g S

v

ANALYST'S OPINION: Removal/replacement of the unit is acceptable. Access to the
unit could be improved by providing auick release panel fasteners and a hinged door.
This would eliminate handling of the access panel,
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Voltage Regulator
WORK UNIT CODE L2121 IT:M Supervisory Panel Right Side AIRCRAFT

A-6

LOCATION: Right Turtle Back Area

SUPPORT EQUIPMENT: Maintenance stand

ACCESS - Aircraft panel is removed by removing 28 panel fasteners and
eight phillip head screws.

REMOVAL : 1. Disconnect connector
— 2. Remove four bolts

INSTALLATION: Reverse of removal

FUNCTIONAL CHECK: System functional test

TEST_ECUIPMENT: Aircraft power
H
it
! C.0SE UP: Replace aircraft panel
. J ANALYST'S OPINION: Removal/replacement of this unit is acceptable however considering
! the high removal rate, this unit should be located in a more accessible location.
¥ Access can be improved by using quick release panel fasteners and hinged door. This
i would eliminate handling of the access panel,
i
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WORK UNIT COD¥

el

Py

42216 IT:M Gen Cont Panel AIRCRAFT

A-T

£LNAH

”

Ry v

&

LOCATION:

Left Hand Cheek Bay

CUPPORT EQUIPMENT:

None reauired

ACCESS 1 Door (23 SFF)
REMOVAL : 1., Disconnect plug
2. Cut safety wire, remove one (1) bolt
3. Slide unit out of shelf
INSTALLATION: Reverse removal procedure

FUNCTIONAL CHECK:

Check generator operation in cockpit

Engine run eaquipment

1 Door

YR W
22 .

Ty
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ANALYST'S OPINION:

Good installation. Easy replacement, Access is good and the

use ol one bolf to secure the item is an effort saving factor.

Work can be done

from deck level without any special tools.
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WORK UNIT CODE 42127 ITEM GEN CONT PNL AIRCRAFT F-lt

LOCATION: IH and RH Fuselage Chine R/T NIG Well

SUPPORT EQUIPVENT: None

ACCESS :  Remove LAU-7
1 Panel 65 Screws)

IH Only: Remove miscellaneous relay panel

REMOVAL: Left Hand Component: Right Hand Component:
1. Remove Camnon Plug 1. Remove camon plug
2. Remove 2 Screws & 2 Bolts 2. Remove 4 end screws &
3. Remove 2 Screws from Mount 2 af't screws

Lk, Slide out and work around till free 3. Remove frame & all

INSTALLATION: Reverse removal procedure

FUNCTTONAL (CHECK: Generator Operation

k TEST ECUIPMENT: Engine Run Equipment

An———

CLOSE UP: 1 Panel
Replace LAU=7

ANALYST'S OPINION: These are bad installations with the left one worse than

the right. Direct access to the mounting screws is not possible, Work is from
below the component and the component is mownted on top of structure. Screw heads
are on top requiring the mechanic to reach ahove the rack then work downwards. The
left hand unit requires prior removal of a relay panel and must be umnmounted from
the frame in the airplane. Intricate maneuvering is required to work the unit out

of the hole.
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WORK UNIT CODr 42124

LOCATION: Above LAU-7 in forward fuselage

SUPPCRT EQUIPVENT: None

ACCESE:  Remove TAU-T

REMOVAL: 1, Disconnect 1 Cannon Flug
2. Remove & Screws

INSTALLATION: Reverse removal procedure.

FUNCTIONAL CHECK: Generator Operation

TiST ECUIPMENT: Equipment for Engine Run

CoOSE UP: Replace LAU-7

—— -

ANALVST'S OPINION: Not considered a good installation because of the requirement
to remove the LAU-7 (and potentially a need to download a missile), Working
access is fairly good and the unit comes out quite easily.

Note: This item is not installed in the F-UJ
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, WORK UNIT CODE __ Lg22c ITEM _Supervisory Pape] AIRCRAFT F-8 5
LOCATION: Electrical Equipment Compartment (Right Side) { B
DB
SUPPORT EQUIPMENT: Maintenance Stand LR
§
ACCESS: 1 Access (20 panel fasteners), instell door brace,
: i
i - -
: REMOVAL: Remove electrical connections (terminal type) and fowr bolts. Unit is :
i removed very easy. t. |
£ R
' .
i :
j -
INSTALLATION: Reverse of removal. g i%
E

FUNCTIONAL CHECK: Perform operational test.

)

L TEST EQUIPMENT: Multimeter
Equipment for engine run,

ooyt SR oo,

CLOSE UP: Close aircraft panel

|

ANALYST'S OPINION: Installation is coneidered good except for requirement for
maintenance stand. Terminal connections would be improved
by use of a connector but actually are not bad because they
are accessible,
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WORK UNIT CODE  Loiso 1TEM Ground Power Monitor AIRCRAFT F-1k §
]

LOCATION: 1IH side of forward fuselage

SUPPORT EQUIPMENT: Work stand

ACCESS: 1 panel (29 fasteners) 3
e i . REMOVAL: 1. Disconnect 1 electrical connecto:.
= 2. Remove b screws (screw heads down, 2 are blind)

|
=
=
=
=
=
=
=
=
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=
=
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=
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INSTALLATION: Reverse of removal

IR B

R R

i

’ i t 3 FUNCTIONAL CHECK: External power applica*ion
P
}3 THST EQUIPMENT: Engine run equipment
ERR
i kY CLOSE UP: Install panel
g
I .
. i ANALYST'S OPINIGK: This is a very simple installation that looks a great deal
H g’ better than it is. The item is mounted very deep in the compartment, almost cut
Yo & of reach. Other items mounted outboard interfer with using both arms to work in 2
’ ﬁ the area; yet, the component is mounted be.ow the shelf requiring that it be £
N supported while the screws are inserted - definitely a two man Job. The screws §
: f; i are installed head down and a dropped screw can be difficult to find in the maze of &
FoOE wires below. Finally the two inboard screws must be worked blind at extreme reach %
o ‘,3; and very close to the far wall of the compartment. =
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ITEM Master Genaralgor Papel AIRCRAFT _ F-1k

WORK UNIT CODE  L2ioh

LOCATION: Fuselage, aft of cockpit, right hand side

SUPPORT EQUIPMENT: ©None

ACCESS : 1 panel (49 fasteners, 4 latches)

REMOVAL: 1. Disconnect 4 thumb screws
2. Disconnect 3 electrical connectors

3. Remove component

INSTALLATION: Reverse of removal

FUNCTIONAL CHECK: Electrical system check

TEST EQUIPMENT: Engine run equipment

- et B 222 SIS e e,

CLOSE UP: Install panel

. .
© ey “fn"‘i‘.‘ .

[

Y T

ANALYST'S OPINION: This unit consists of the emergency, AC, and DC regulators
mounted on a single rack. It is easy to reach while standing on the intske and
well located in the compartment. The access panel is too big for the job which
would be alright if it were a latched, quick opening panel. The 49 fasteners,
however, cannot be construed as making it a quick opening panel and too much
effort is invested in gaining sccess. Once open, the installation is good.
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SYSTEM: U4 Lighting System

i NOMENCIATURE: Internal Light Control Panel

) 44112

L WUC: A-b: b4231 A-6: 44222 A-T: Lh231 F-h: L4321
E A —————— S t———— " i —— T ———
E ) - - .
g | . 7-8: F-1h: Whx31  Av-6: M2
=3
= {
E
.%; : GENERAL CBSERVATIONS: The screening data called out the light control elec-
< :
B . tronics component in the F-14 and the pilot's light control panel was

called out on the others., The latter panel is discussed in this sum-

=

mary but the F-14 box is included in the data sheets for information
purposes, Overall, the pilot's contrel panels exhibit the same sim-

1licity as other console panels,
P

DESIRABLE FEATURES: 1. Simple mounting and easy connections are used on &1l
but the AV-8, Because of limited access, the A-7 makes excellent use

is of captive fasteners to improve removal.

*
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i

UNDESIRABLE FEATURES: 1. The AV-8 panel is hard wired in leaving the mechanic

i

LY
RAUKBLRS
¥

with a choice of cutting and splicing or repziring the control in

e
:
oo

place, This is not acceptable even witn the weight constraints in-

S wnonn
it ac s LT VR

i nerent in the VIOL design.

i

—t Ty

i ADDITI(NAL REMARKS: A great deal of comment is not necessary., For the most

part, standard cockpit installation methods are used and could be

improved only by use of plug-in control boxes or rack ard panel mount-

ing. For items this simple, it is doubtful that this is justified,

Hard wiring is definitely to be avoided,
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vORK UNIT CODr

hho3n IT:M Internal Lighting Cockpit AIRCRAFT A-b

Panel

LOCATION:

Right Console

SUPPCRT EQUIFMENT: Aircrarft Iadder

e

ACCESS None

REMOVAL: 1.

INSTALLATION:

I1oosen four (4) Dzus fasteners
Remove panel from console
Disconnect cables

Reverse of removal

:hmmw-u

s

WO

L]

FUNCTIONAL CHECK: Check operation of panel

—

TEST ECUIPMENT:

QB Y

i

External Electric Power

ﬂmmlul

1o » o ™ ~
ERRRUS], FPEL LD 067 Mgl AN

C.0SE (F: None

eas]

ANALYST'S OPINION:

replacement an easy task.
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The location and installation of the panel mekes the removal/
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WORK UNIT CODE __ Lh2e2 ITEM Cockpit Interior Light Panel ATRCRAFT A-6 1
LOCATION: Cockpit Right Hand Console ;;
,§é <
SUPPORT EQUIPMENT: None
ACCESS ; None
'
N
REMOVAL: 1. Loosen four Dzus fasteners -
2., Lift light panel from console i
3. Disconnect cable
INSTALLATION: Reverse of removal i
A, A —— ﬁ 3

st

Ponmbmamy
i
"

[

FUNCTIONAL CHECK: Functional check both dimmer light controls, one for
console area and one for instrument panel.

TEST EQUIPMENT: Aircraft power

—
Bnearr,

-

CLOSE UP: None

AMALYST'S OPINIOR: Installation of the unit with four Dzus fasteners and good
connectors simplifies removal/replacement of the panel.
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WORK UNIT CODE 4h231 1TEM _JInterior Lights Control AIRCRAFT A-T
Panel 1

LOCATION: Right Hand console

SUPPORT EQUIPMENT: Work stand to remove access panel on right hand side of aircraft

1

ACCESS:. Remove RH access panel by removing 40 screws. {Access allows removing
quick disconnect electrical connector to light control panel)

Ioosen 3 inboard DZUS fasteners on panel.

Ioosen and disengage 5 captive fasteners

Disconnect electrical connector from light control panel.
Lift panel from console,

REMOVAL :

W -

INSTALLATION: 1. Iower panel into console cavity.
2. Tighten 5 outboard captive panel fasteners.
3. Tighten 3 DZUS fasieners on inboard edge of panel.
L. 1Install quick-disconnect electrical connector to panel.

FUNCTIONAL CHECK: Verify operation of lighting functioms.

TEST EQUIPMENT: External electrical hest stand

CLOSE UP: Replace RH fuselage access panel

-
r

ANALYST'S OFINION: The 5 captive fasteners facilitate removing the "hard to
get to" outboard panel fasteners. Overall removal capabi-
lity is fairly easy even though panel is in a high density

area.
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hh112 (Fwd)
WORK UNIT CODE __ W12 (Aft)  ITEM PANFL LIGHTING CONTROL  AIRCRAFT F-b

Jrousing |

LOCATION: IH Side above console aft (L4U4121)
RH console Fwd (L4h112)

P,

SUPPORT EQUIPMENT: None

L

ACCESS: None (Lift out Fwd Panel for access to plug)

i
{
REMOVAL : Remove 6 screws & discomnnect 1 cannon plug.
INSTALLATION: Reverse removal. ' ]

FUNCTIONAL CHECK: Check lights.

TEST PQUIPMENT: External electrical power

Sfyn

-
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bt ANALYST'S OFINION: A good installation. Quickly removed. No access problems,
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5 WORK UNIT cOD®  4hX1l ITEM _C91281A Multichannel Light- AIRCRAFT F-1l
4 - ing Control -
:

LOCATION: Aft of Radome Bulkhead

= SUPPORT EQUIPMENT: Jury Strut

ACCESS : Open Radome
Open 1 panel (16 screws, 1 hose clamp) in Radome Bulkhead

REMOVAL: 1, Disconnect 2 electrical plugs
- 2. Unscrew 2 thumbscrews

3. Remove control
INSTALLATION¢
Reverse of Removal

T L T

FUNCTIONAL CHECK: visual check of lites

o
V.
R R T

Rkl §
'

L

e =

TEST EQUIPMENT: Electrical power

p—
v
-

SN
»

e
a

R

[y

CLOSE UP: Close access
Close radome

!
v g
4 2. ANALYST'S OPINION: A good installation. Access is from ground level or a small
A ﬁj workstand. Tasks are simple. Access panel is sized to the job, Minor improve-
it §' ment to access could be made by using quick release fasteners and/or providing
ff kA outside access to avoid extra step of opening the radome., It is not immediately
by obvious why the additional access in the bulkhead is necessary.
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WORK UNIT CODE L4121 ITEM __DIMMING SWITCH

CABIN LIGHTING

LOCATION:

Lower center Instrument Panel

SUPPORT EQUIPMENT: Pilot's Ladder

ACCESS :

Position ladder
Open canopy

REMOVAL: 1.
2.
3.
L,

INSTALLATION:

Remove 2 bolts securing panel on front side of panel,
loosen 2 high torque screws on side of panel.
Pull panel .forward and lift up.

Lay panel off to side and repair in place - hardwired.,

Reverse removal procedure

FUNCTIONAL CHECK: Perform operational check of dimming function

TEST EQUIPMENT: External Electrical Power

CLOSE UP:

Close Canopy
Remove Pilot's Ladder
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ANALYST'S OPINION: Work on this item is very inconvenient, It is hard wired in

requiring either that it be repaired in place or the wires cut for removal. Not
only is the cockpit too cramped to allow comfortable working conditions, the air=

plane is down during the whole repair, Cutting and splicing of wires eventually

shortens the aircraft wiring to the point of requiring replacement.
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& IYSTEM: L Lighting System
! ’ NOMENCLA 'URE: Exterior Lights
= LhaTT Lu232
44313 4h4223
N wyc: A-k:  bh11s A-6: Lb1ls A-7: kb1ls F-hi:  Lkool
LLIT3
L4311 4h213
- »-8: F-1k: Lhiko  Av-8: Lk212
{ ) GENERAL OBSERVATIONS: Position and anti-collision lights are combined under .

i this heading because of similarity among the aircraft. Light assem-
.. blies are simple from the mechanic's standpoint and provide problems
- mainly in the locations recuired for them to perform their function.
Generally, the installations are good and light assembly removal is

only slightly more effort than changing a bulb.

: DESIRABLE FEATURES: 1. Position lights were fairly simple to replace. Most
aircraft except A-4 and F-U had connectors or terminals for electri-

cal wiring. 2. Tail lights mounted on the fuselage of the AV-8 and

LU

F-14 were easily reached. 3. Anti-collision lights are modular and

; éi illumination and rotating functions are replaced together. Bulbs can
z- be changed separately but not as easily as position light bulbs.
3
is UNDESIRABLE FEATURES: 1. The A-L position lights were hard wired into the
" g circuit and required cutting and splicing. After several replacements,
§‘ £ the working slack becomes very short., 2. Very few installations con-
s BT
B

sidered the effect of wing folding on wingtip light access. It would

be good if the light could be removed while working from one side of

oy

the surface. 3. The A-6 speed brakes inhibit access to the wingtip

light and have to be actuated open for light replacement. Removal of
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this light requires a special technicue and damage observed indicates

this technicue is not universally understood. The F-U4 has a long elec-
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SYSTEM: Ly Lighting System
NOMENCIATURE Exterior Lights

UNDESIRABLE FEATUPES: (Cont.)

trical lead whicn is threaded through structure to reach a terminal
block in a nearby access. Terminals on the light would eliminate
the extra access effort and the bother of using a tracer string.

4, The retainer ring in the A~7 lens is difficult to remove,

ADDITIONAL REMARKS: Strobe flashers are smaller lighter units than the rota-
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ting beacons and their continued use should be encouraged. Not a
great deal can be done about locastion of lights because their mark-
ing function fairly well dictates it. If a light does not have to
be high, however, it should not be mounted high. Rapid bulb replace-

ment is important.
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] WORK UNIT coDr _ 411l TT:M Wine Tip Light ATRCRAFT  A-Y

+ LOCATION: Outer Wing Tip

SUPPORT EQUIPMENT: Aircraft power

ACCESS : Remove clamp/bracket
b ¢lide lens assembly forward and remove
HFMCVAL: Rermove bulb,

INSTALLATION: Revlace bulb,

FUNCTIONAL CHECK: Operate light

diind Hpiien. D

o

TEST ECUIPMENT: Aircraft power,

-
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C:0SE 'P: Replace lens and brackei on assembly

ANALYST'S OPINION: When the assembly is replaced, the cables must be spliced.
This splicing should be eliminated by using a terminal block for the leads.
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WORK UNIT CODF 144113 IT:M Tail Light AIRCRAFT  A-4

—
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LOCATION: Lower Tail Section

SUPPORT EQUIPMERT: Maintenance stand
Ajrcraft power

ACCESS : Remove lens cover

REMOVAL: 1. Remove three (3) bolts securing lens assembly
2. Remove two {2) bolts from right side of tail to remove assembly
3. Replace faulty bulb

.
——m—

INSTALIATION: Reverse of removal
FUNCTJONAL CHECK: Check light

’:J TEST ECUIPMENT: Aircraft power.
il
1
. CLOSE UP: Replace lens cover
" ANALYST'S OPINION: Removal/replaeement is simple, however, if and when the light
j; assembly 13 replaced the leads for the light must be spliced to the acft cables.
fx This installation could be improved by having & terminal block for the power leads
i rather then splicing the wires,
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: WORK UNIT COD: Lh115 IT'M Lower Anti-Collision Light AIRCRAFT A-L

2 LOCATION: Aft of Left Gear
i

= SUPPCRT EQUIPVENT: Aircraft Power

ACCESS ; Remove bclt securing the luns

- Move lens forward to remove

; i
: REMOVAL: Remove faulty buldb.

h INSTALLATION: Replace bulb.,

..
“ Py
Lo

FUNCTIONAL CHECK: Check light

TEST ECUIPMENT: lirarafi vower,

CLOSE UP: Replace lens cover and secure

ANALYST'S OPINION: The use of this type light simplified the replacement of bad
bulbs,
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,,] TEST EQUIPMENT: Aircraft Power
{
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WORK UNIT copk 44115 ITEM Position Lights

LOCATION: Wing Tip

SUPPORT EQUIPMENT: Maintenance stand

ACCESS : Open speed brake (operate system)

ol

REMOVAL: 1. Remove 11 screws on the outside securing the shield and one screw on
the back of the shield (accessible through the speed brake area) ¢
2. Remove light assembly. %

INSTALLATION: Reverse of removal

FUNCTIORAL CHECK: Check light

CLOSE UP: Close speed brake by operating system y

ANALYST'S OPINIOQN: Speed brake must be operated before light assembly shield A

can he removed. Inapection of a number of light assemblies indicate the screw !
in the back of the assembly is not always installed or is stripped. Evaluation
of & wing assembly removal indicates the removal/installation should be modi- 1
fied and/ar technical publication be provided to insure proper removal and in- i
‘ stallation.
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WORK UNIT CODE L1195 ITEM Tail Light AIRCRAFT __A-T

LOCATION: Vertical stabilizer above rudder and below stabilizer fiberglass fairing.

SUPPORT EQUIPMENT: High work stand which will permit climbing to the top of the
a®t end of vertical stabilizer.

ACCESS : Remove 6 flat head screws securing lens retainer.
(Note: there is a tail light on each side of the vertical stabilizer)

REMOVAL: 1. Pry retainer ring from recess,
2. Remove lens,
3. Remove and replace bulb,

INSTALLATION: 1. Position lens in recess.
2. Install retainer ring by seeing that notch in lens matches
notch in retainer ring.
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FUNCTIONAL CHECK: Verify position light operates and flashes as required.
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TEST EQUIPMENT: External electrical power test stand

CLOSE UP: 1Install 6 screws retaining white lens and retainer ring.

ANALYST'S OPINIOR: No provisions seem apparent for removing reteiner without
damaging either or both retainer ring and lens. Ring looks as if it hes to be
pryed out so that lens can be removed to change bulb. It would have been
desirable to provide a better means by which to remove the retainer ring. It
also appears that even with the screws out that removal of the ring could be
difficult requiring removing access panels forward of tne light assembly to
Tacilitate prying the lens and retainer ring from these accesses. This method
could also result in breaking the lens while prying from the adjscent access
cavity.
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WORK UNIT CODE 232 ITEM WING TIP LIGHT AIRCRAFT F-k

LOCATION: Wing Tip - One each on Leading and Trailing Edge

SUPPORT EQUIPMENT: Work Stand

ACCESS . Extend Wings or use Work Stand

-

REMOVAL: 1, Remove 8 screws - front, 6 screws - rear,
2. Disconnect wires from terminal,

r

o | Sy

INSTALLATION: Reverse of removal procedures

T e T

1
{

FUNCTIONAL CHECK: Visual check of lights
d ”
L i. TEST EQUIPMENT:  External electrical power |
4 i
D: L-’-j

.

) |
E CLOSE UP:  Hone 3
: i
ANALYST'S OPINION: A fairly standard installation., It is easily removed X

-

although a workstand is required, It is possible to accomplish this task

. with the wings folded if a tall workstend is available, With wings spread,
it can be accomplished while standing on the deck and wing surface without
the use of a workstand.
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WORK UNIT ¢ODW 14523 I'TEM IAIL LIGHT AIRCRAFT

LOCATION:  Top of Tail

CUPPORT EQUIPMENT: Tall Stand

——

ACCESS . 1 Panel - L0 screws

REMOVAL: 1., Remove & screws
s 2. Disconnect from Terminal Strip
3. Pull wires thru structure (tracer string required) and remove light.
INSTALLATTON: Reverse removal procedure,

(Use tracer string to pull wires thru structure)

A g A Tl Ak W St
]

_ FUNCTIONAL CHECK: Check bulb for illumination.
i
il
¥
W TEST EQUIPHENT : External electrical Power

.
—.
Eﬁ o ?

sran o

CLOSE UP: 1 panel

-
9

ANALYST'S OPINION: This is not a good installation. The terminal strip is a foot
or more from the light. A tracer string must be attached to the wires during
removal so the new wires can be pulled into place. The tail light need not be
mounted this high on the airplane. Since it shines only to the side and rear, it
could be mounted on the aft point of the fuselage.
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WORK UNIT CODE Lool

ITEM ANTI-COLLISION LIGHTS AIRCRAFT F-4

LOCATION: Upper Leading Edge of Fin

SUPPORT EQUIPMENT: Work Stand

ACCESS: None

REMOVAL: 1, Remove 14 screws and remove assy
2. Disconnect 2 wires from terminals

INSTALLATION: Reverse removal procedures

FUNCTIONAL CHECK: Check lights for illumination

TEST EQUIPMENT: External electrical Power

CLOSE UP: YNone

i N
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AMALYST'S OPINION: Except for the height, this is a good installation,
assembly comes off intact.
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‘ WORK UNIT CODE Llk113 ITEM Wing Position Light
3 LOCATION: Each wing tip

SUPPORT EQUIPMENT: Work stand

ACCESS : Lens fairing (10 screws) and lens

. REMOVAL : 1. Remove 4 screws
- 2. Remove 2 wires (held with nuts to terminals)

INSTALLATION: Reverse of removal.

;zs

. FUNCTIONAL CHECK: Visual light check
S
& TEST EQUIPMENT: Electrical power
1

CLOSE UP: 1Install lens fairing and lens

P R

ANALYST'S OPINION: This is a fairly standard installation. The bulb can be
changed by removing the lens fairing and lens. High wing and big airplane
require a workstand. An adventurous soul could change the assembly while lying
on the wing. It can be changed with the wing swept.
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WORK UNIT CODE 44111 ITEM Tail Light

LOCATION: Ati End of Fuselage

SUPPORT EQUIPMENT: None

[ aauiend

ACCESS: None

-y

REMOVAL: 1, Remove 12 screws f
2., Remove 2 wires (nuts)
3. Remove assembly i
i
INSTALLATION: Reverse of removal ®
FUNCTIONAL CHECK: visual check of lights ]
‘. -}
N
he TEST EQUIPMENT: Electrical Power [
;

CLOSE UP: None

Sovbuny (et

ANALYST'S OPINION: A good installation except for the 12 screws that hold item
to the airplane, Access is from deck level and tasks are simple,
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WORK UNIT CODE _4hiko TTEM Apticollisign Lights AIRCRAFT p-
. LOCATION: Forward Tip L/H Fin,

Aft Tip R/H fin
- Nose fairing

SUPPORT EQUIPMENT: Very tall stand

ACCESS: lens fairing (12 screws LH, 14 screws RH and nose)

REMOVAL: 1, Remove fairing
2. Remove L screws
. 3. Disconnect plug

N

INSTALLATION: Reverse of removal

LY S—

A e

; FUNCTIONAL CHECK: visual check of lights
SRS
.-
P gj TEST FQUIPMENT: Electrical Power

CLOSE UP: Install lens fairing

ANALYST'S OPINION: The object of anti-collision lights is to be seen from all
angles, This objective is accomplished very well in this installation but to
the detriment of maintenance. The fin mounted lights are very high off the deck
making them difficult to work on, Considering the shadow area of the fins in
reference to any other location makes it obvious that this is the best possible,
Otherwise this is & good installatiea.




WORK UNIT CODE

Lho1

ITEM  Tail Light AIRCRAFT AV-8

LOCATION: End of Fuselage

SUPPORT EQUIPMENT:

None

ACCESS ; None

REMOVAL: 1. Remove 2 camlocks.
2. Remove cover.
3. Remove 3 screws.

4, Disconnect 2 wires.
5. Remove assy.

INSTALLATION:

Reverse removal procedure.

FUNCTIONAL CHECK:

Visual check of lights.

External electric power.

CLOSE UP: ©None

ARALYST'S OPINIQN:

lights and removal is quite simple.

A remarkably good installation. Access is quicker than most
It is easily reached from the deck.
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WORK UNIT CODE LL212 ITEM  Anti Collision Lights AIRCRAFT AV-8

LOCATION: Over - g fairing

SUPPORT EQUIPMENT: Workstand

ACCESS ; 1 Access panel (16 SPF, 7 allen screws),

REMOVAL:
ie Disconnect cannon plug.

2. Remove glass 1 screw.
3. Remove light assy 2 screw.

INSTALLATION: Reverse removal procedure.

FUNCTIONAL CHECK: Visual check of lights.

TEST EQUIPMENT: External electric power.

CLOSE UP: Install access panel,

A ———

ANALYST'S OPINIONR: A good installation. Access is good and tasks are simple.
Iooking at items mounted within the compartment that is covered by the panel to
which the light is mounted, this arrangement degrades access. It adds weight
and bulk to the panel and requires care in handling that creates problems in

working on those other systems.
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VOTEM: 45 Hydraulic Systems
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» NOMENCLA TURE: Reservoir (PC or Flight Control)

s

T
]

“UC:  A-k: A-6: A-7: k5213 F-h: Lsiop

7-86: U5112 F-ib: k5112  AV-B: 451312
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GENERAL OBSERVATIONS: Replacement is generally difficult in most airplanes.
The A-7 PC-1 and PC-2 reservoirs are the most accessible with the

reservoirs mounted in the wheel well, Because of the function of

the reservoir, servicing and bleeding are critical parts of the

¢ procedure.

DESIRABLE FEATURES: 1. The access to the F-b and A-7 reservoirs is excel-
lent. 2. The ability of the auantity indicators in the A-7 to
show air inclusion and good access make freauent inspection for air
feasible. 3. 1In all cases, once access is gained, removal tasks

are auite simmle,

Plasrtnr &

4

. UNDESIRABLE FEATURES: 1. Access is of considerable concern in most instal-
i i
F i lations. The AV-8 reocuires wing removal. This appears to be

- 2]

Eg g‘ exhorbitant no matter how easily the wing is removed. The F-8 re-
1 2

Jooay, ¥
y

s

auires engine removal. The F-14% involves large access panels and

complete removal of in-the-wvay hydraulic lines. Except to the A-7

o ey,
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and F-U, not enough attention was given to the removal problem. In

the F-14 +this is disappointing because, not only is it the nevest de-

..

sign, the access looks so good to the casual observer.
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SYSTEM: L5 Hydraulic Systems

NOMENCIATURE: Reservoir (PC or Flight Control)

ADDITIONAL REMARKS: Component design has not kept up with such features as
cryogenic or brazed hydraulic line fittings. Lines using this type

of fitting are inflexible and cannot be loosened by backing off the

§ next connector down the line. When lines enter a component from both

sides, a whole cluster of lines must be removed to release the com-
: ponent., Brazed or cryogenic fittings are excellent for eliminating

leaks at fittings but component design must evolve to one sided -

hookup to facilitate removal.
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WORYK GNP CODE L5212 1VEM PC~7 Hrdrsulie Reservoir ATRCRAFT A-7

c— B T

ACATTON Aft Ené of RH lmeel 'ell
TUPPCR'™ BSQUIMMENT: wxternal Hvdraulic Pouer

MICREST None

REMOVAL: 1, Cornect external hydraulic norer to ~round test auick-4igronnects, and
hleed reservoir until indicator shovs empi:-.
7« Dirconnect hirh oressure line connected Lo Wi~ nressure port on reser-.
roir,
2, Uisconneoz retirn w-sten tube assemblies ~onnented to reservoir return

h. Remove AT inbeard uoper athach bali. tvo autboard 27t atiach boi:,
and loosen fori-ard T-bolt assembly
5. Disengare T-bnlt ani remove *eserv01r Iro~ cheel -vell,

INSTALLATTON: 1. R~verse of renoval
?. Prior to f'wm~tiomal check, reservoir has te he filled and aircraft
hydraulc system has to be ~ompletely bhled,

Bie s o

t

NI

Sty

FUNCTIONAL CH: 'K: Pressurize system to verify leaks
Perform Pvirsulic ¢ e

TH3Y BQUIPMENT: vdraullc system fill stand
External hydraulic and electrical npover

oy

CLOSE UP: None

WORMANY
»

ae gmwl

ANALYST'S OPINION: Reservoir is a3 boot-strap trpe of reservoir, vhich by design
will pressurice the airecraft retwrn lines. System fluid flovr doesn't pass through the
reservoir, but merely supplies flow during high crstem demands., Secause of this factor,
bleeding thne reservoir and aireraft dyrdraulie srstem are rel-atively complex renuiring
that aircraft and reservoir be bled with minimum orecsure on return side of system. This
feature requires specific airnlane bleedin~ prorelures as well as cper~ial cons’iderations
concerning the external hydraulic perer test stonds, Stand has to have the capability
of operating in either "open" or "closed" system modes. Also, when bleeding the PC-2

(Sen continuation sheet) :
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CONTINUATION SHEET:

WORK UNTT CODE 45213 TTEM PC-2 Hydraulic Reservoirajicwapr  A-7

ANALYST'S OPINION: (Continued)

system, the other intact system(s) (PC-1 and PC-3) have to be pressurized so that
air is not induced into these systems., Airplsne and AGE requirements are important
considerations that influence the time necessary to accomplish servicing and bleed-
ing.

Reservoir attach hardwsre is fairly easy to get at except the inboard aft upper
bolt attaching reservoir to the structure. The wheel well is fairly densely packaged,
and is a factor in hindering attach hardware removal. Reservoir draining is not a
difficult task because reguirement can be quickly accomplished by operating test stand
in and open loop configuration. Because reservoir is practically the lowest point in
the system, the potentisl for excessive fluid drainage during removal can occur which
will have to be completely taken care of during the bleeding operation. The non-
pressurized side of the reservoir piston is vented to the well through a breather
type device mounted on the reservoir housing cover and indicator assembly. Over an
extended period of time, the vented side of the reservoir ingests wheel well and
atmospheric contaminants vhich are deposited on the inside of the reservoir housing
bore, Reservoir piston movement in the housing will result in contaminants being
imbeded into the piston seal as piston moves to wipe contaminants from the bore. The
net result is that reservoir leakage will eventually occur because of worn seals.

A different venting arrangement, or at least venting to a cleaner area could poten-
tially improve piston seal life and reduce the intervals between removals,
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WORK UNIT CODE 45127 ITEM _pc2 SYS RESERVOIR AIRCRAFT F-h

Eal
——
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LOCATION: Bottom of Wing Forward of Wheel Well

i ,l,",,'w*

i
PR

g

f
.

SUPPORT EQUIPMENT: Hydraulic and Electrical Power

: :
pal

[
¥

Wy

ACCESS: 1 Panel (12 DZUS)

i REMOVAL: 1, Depre:surize

A
2. Disccennect system
- 3. Remove U mounting screws
; Lk, Lower reservoir
- INSTALIATION: 1. Reverse removal procedure

2. Service reservoir
3. Bleed reservoir

FUNCTIONAL CHECK: Leak check

TSST EQUIPMENT: External hydraulic power
External electric power

CLOSE UP: 1 panel

ANALYST'S OPINIOK: This item is conveniently located behind a quickly opened
access panel. Tasks are simple and easily performed. This is a good
installation, .
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WORK UNIT CODE 45112 ITE¥ _PC Reservoir

AIRCRAFT _F-8

——— . —— — ¢ @ e em e ————g—— —

LOCATION: Aft of Fuselage Mid Section

SUPPORT EQUIPMENT: Hydraulic test stand
Nitrogen servicing stand

ACCESS : 1 Panel (19 fasteners)
Remove aft section and engine

REMOVAL: 1. Loosen 19 camlock to wing pivot area hinged access plate.

2. Remove several items and remove 1 bolt securing forwerd end of
reservoir,

Remove engine and tail section.
Remove hydraulic and air lines.
Loosen clamp bolts and open clamp.
Remove reservoir.

(a3 )] F‘U)

INSTALLATION: 1. Reverse of removal.
2. Service reservoir.

FUNCTIONAL CHECK: Perform engine run to check system and check for leaks.

TEST EQUIPMENT: Equipment required for engine run.

CLOSE UP: Replace removed access panel,
Re-install aft section and engine.

ANALYST'S OPINIGN:  Reservoir is not easy to remove and replace because of having
to remove tail section and engine, and is a very poor maintainability feature. If
8 leak occurs during the functional check after maintenance, the engine and tail
section will have to be removed to correct problem,
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WORK UNIT CODE L5112 ITEM Flt Svs Hydr Reservoir AIRCRAFT

LOCATION: Right hand sponson

SUPPORT EQUIMMENT: Workstand
Hydraulic Power

Ay ,W

ACCESS: 1 panel (approximately 125 fasteners)
1 plate (11 screws)
. 1 plate (4O fasteners)

REMOVAL: 1, Disconnect 7 hydraulic lines

2. Remove cluster of lines (3 nuts, 3 clamps)
Remove 2 support clamps I
4,  Remove reservoir

g

[ERSIUEERE e
3
w
.

{

{ INSTALLATION: 1. Reverse of removal,
: ! ) 2. Service,
= i 3. Bleed,

ﬁnuw’.,

FUNCTIONAL CHECK: Leak check

e
e porues e
1 Ly ¥

TEST EQUIPMENT: Hydrauiic Power

-
ﬁmin!
2

CLOSE UP: Install 3 panels

ANALYST'S OPINION: This could have been a very acceptable installation had it not
been for exhorbitrently large access requirement., One very large panel must be
removed only to .ind that the component extends beyond the opening and two other
panels must come off, The large cluster of hydraulic tubes routed below the
: reservoir prevent removing the component from the mounts unless they are first
'i removed, Actually, orientation of the fittings is such that most of that cluster
would have to be removed in order tc get the lines to release the reservoir.
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WORK UNIT CODE

45112 ITEM Hyd Reservoir AIRCRAFT __£y~8

LOCATION: Mid Fuselage, Below Wing

SUPPORT EQUIPMENT: Hydraulic power Wing sling Wing stand
Jacking cradle, fore and aft Hoist
i jacks Workstand

ACCESS : Remove wing

REMOVAL: 1.
2'

I

.

Remove 4 hydraulic lines
Remove 2 forward bolts
Remove 1 large b-nut aft
Remove reservoir

INSTALLATION: 1. Reverse removal procedure.
2. Bleed and service reservoir.
FUNCTIONAL CHECK: Leak check.

Checkout systems in wing.

TEST EQUIPMENT:

External hydraulic power
External electrical power

L CLOSE UP: Replace wing
2 ANALYST'S OPINION: One additional access panel would have made this an
} acceptable installation. To removz the wing for this
) simple job is_totally unacceptable. Weight saving has
¥ been carried too far in this case. Once the wing is
i gone, the job is quite easy.
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;é ; E SYSTEM: b7 Oxygen Systenm
b NOMENCLATURE: Liquid Oxygen (LOX) Converter
i wuc: A-k: bTLLL A6 A-7: WT111 P-4
F-8: W7115  poh: A7111 Av-6: bTILL
# '
. GENERAL OBSERVATIONS: The LOK converter is a standardized, GFE item and, except
§§ ! . for location, is identical in all aircraft except the F-8. The other
?? . installations reflect the replacement for replenishment aspect and are
- easily reached. The F-8 is serviced in the airplane and accordingly is
{ more difficult to remove.
DESIRABLE FEATURES: Generally all are accessible and easily removed,
UNDESIRABLE FEATURES: 1. The F-8 is not designed for rapid replacement as is
] required today. 2. Access through the main wheel well of the AV-8 is
less convenieut than the other aircraft,
[: ADDITIONAL REMARKS: Except as noted, the installations must all be considered
: ! good. The CFE LOX package is well done,
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WORK UNIT COD¥ 47111 IT:M LOX Converter AIRCRAFT A-4
* LOCATION: Aft Aircraft Compartment
=3
3 °
a -
5 SUPPORT EQUIPYENT: None
=] -
1
=
»% ; . ACCESS ; Open two latches and lower door
'z ) -
f REMOVAL: 1. Remove two quick disconnect
i 2. Loosen two thumb screw tie downs
% - 3. Remove LOX converter
- INSTALLIATION: Reverse of removal
i
; 3: FUNCT'ITONAL CHECK: None
Q h
i
' _—

TEST ECUIPMENT: None

v e R
IUE st b R .

L B

CLOSE UP: Close access panel

ANALYST'S OPINION: Locaticii and installation is very good. The LOX converter can
be removed/replaced at ground without special tools., Access to the converter is
excellent.
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WORK UNIT CObE

47111 ITEM LOX Converter

LOCATION: Aft Fuselage

SR

SUPPORT EQUIPMENT: None

INSTALLATION:

ACCESS ; Open Access Panel

REMOVAL: 1. Remove 2 auick disconneci.s
2. Remove one tie down bolt
3. Remove LOX Converter

Reverse of removal,

FUNCTIONAL CHECK: None

TEST EQUIPMENT: None

CLOSE yp: Close panel

ANALYST'S OPINION: Good access and good installation.

N %7 TN TR —
*‘%*25% fﬁaﬁ% e
“‘““§$§%*

*‘14

e

F
i



e ‘;’*—:‘:az apepes

WORK UNIT CODE

47111 ITEM LOX Converter

AIRCRAFT A-T

LOCATION:

Lower Left Hand Side of Forward Fuselage

SUPPORT EQUIPMENT:

None

ACCESS : Hinged Panel ( b4 latches)
s REMOVAL : 1. Remove 2 quick disconnects
; 2. Loosen 2 thumbscrew tie down
% ) 3. Remove converter
i
i INSTALIATION: Reverse of removal

FUNCTJIONAL CHECK:

None

oy
pee

TEST ECUIPMENT:

None

oo

i ;
Y|
n
: i CLOSE UP: Close access
N 1
&
il ANALYST'S OPINION: Very good access, The door is hinged at the bottom and stayed
ﬁ at just below horizontal with a cable, There is & natural tendency to lean on this
£ door while installing the bottle and it also makes a good table on which to set
§4 tools, components, etc. Door stay failures result. It would be preferable to
i strengthen the door and stay rather than to try to limit its utility as a platform.
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WORK UNIT CODE 47111

ITEM _1OX CONVERTER

LOCATION: Aft of Nose Wheel

SUPPORT EQUIPMENT: None

-

ACCESS : 1 Panel {17 DZUS & Hinge)

-

REMOVAL: 1, Remove two quick disconnects,
2. Loosen two thumb screw tie downs.
3. Remove LUX Converter

FEAVE TPV I

§ INSTALLATION: Reverse of removal

ity [

FUNCTIONAL CHECK: ©None

oot amany

Fovepie—

TEST EQUIPMENT: None

f—

! CLOSE UP: 1 Panel

ANALYST'S OPINION:

desirable as latches; are.acceptabla. ... .
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A standard installation. It is not as convenient as most -
because of the 17 fasteners. These are quick release type; and, while not as
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WORK UNIT CODE L7115 ITEM LOX Converter AIRCRAPT F-8
- iR

LOCATION: Right side of the canopy deck area,

SUPPORT EQUIPMENT: None

ACCESS: Removal of the unit reguires removing the canopy.

REMOVAL : Normal servicing of the LOX converter does not require removing the unit.
Service port is located on the right side (ground level) of the aircraft.
Should the LOX converter require removal, the canopy must be removed, the
oxygen system must be depleted, various lines must be disconnected and the
four bolts must be removed.

FUNCTIONAL CHECK. Unit is checked using ground service cart to determine proper
operation and/or fix leaks.

TEST EQUIPMENT: 10X Cart

CLOSE UP: If LOX converter is removed the canopy must be replaced,

ANALYST'S OPINION: Very poor installation, Current Navy directives reguire LOX
converter be removed and replaced as a service action,

N
ke
Il”ﬂ!lﬁ]ﬂkmwmk Lo




WORK UNIT CODE _LT111 ITEM LOX Copverter AIRCRAFT Falli {

LOCATION: Low, right hand side of nose l
4

:

i

SUPPORT EQUIPMENT: None

i
ACCESS: 1 panel (4 latches)

i

]
- REMOVAL: 1, Remove 2 quick disconnects ;
= 2., Loosen 2 thumbscrew tiedowns
3. Remove LOX converter _
| INSTALLATION: Reverse of removal ;
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FUNCTIONAL CHECK: Nope

. prenneny
(—— [e——
Wt

TEST EQUIPMENT: None
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CLOSE UP:(Close access
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ANALYST'S OPINIOK: Good access, good installation.
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WORK UNIT CODE L7111 ITEM Container Package (LOX) AIRCRAFT

LOCATION: Aft of MIG Well

SUPPORT EQUIPMENT: None

ACCESS : Through MIG Well
1 Panel (hinged, 2 screws)

REMOVAL: 1. Remove two quick disconnects.
2. Loosen two thumb screw tie downs.
3. Remove IOX converter.

INSTALLATION: Reverse removal procedure.

i 4

XL BN Y
- v

FUNCTIONAL CHECK: None

el

TEST EQUIPMENT: None

CLOSE UP:  Replace panel,

ANALYST'S OPINION: A clever way to utilize the tailcone area. Access thru the
vwheel well is cramped and hendling a full bottle in this
area might be a problem. The bottle is the same GFE camponent
used in other aircraft and differs only in location.
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Weapons Delivery

NOMENCLATURE ; M61A1 Gun/Ammo Drum
WUC: Gun: A-7: 75510 F-1bk: 75611
Drum: A-7: 75531 F-1lk: 75631

GENERAL OBSERVATIONS: The A-7 and F-14 are the only aircraft currently equipped
with the M61Al gun. For this reeson, the gun (a GFE item) and the
drum are considered together. The gun System is quite complex and

requires accurate interface timing.

DESIRABLE FEATURES: 1. The guns are attached with quick release pins and dr

not require boresighting after replacement, 2, The F-14 has remov-

able frames over the gun barrels vhich allow removal of the gun with-
out removing the barrels. Barrel removal with the gun installed is
3. The low mounted drum in the F-14 allows removal

with a dolly rather than hoist.

also simplified,
4k, The F-1}% blast port need not be

removed during gun removal,

UNDESIRABLE FEATURES: 1.

Critical timing, particularly at the drum entrance
unit interface, complicates removal and installation of the drum,

2. The A-7 gun access is complicated and time consuming. Gun gas
shrouds are especially difficult. After access is gained, the gun

cannot be removed with the barrels attached. 3. The A-7 blast port
and gas sea’. require close tolerance adjustment. The blast port must

be removed during gun or barrels removal.
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SYSTEM: 75 Weapons Delivery

HOMENCLATURE : M61AL Gun/Ammo Drum .

ADDITIONAL REMARKS: Although the F-1l has several advantages, the installa-
tion is still cramped, specially around the ammunition chute runs
and their interfaces with the end units. The .chtrt;es and conveyor
are critical parts of this system. Future designs should stress im-

proved hookup and timing on all the interfaces.
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WORK UNIT CODE __ 75510 ITEM Automatic Gun Installation AfrcraFT A-7

LOCATION: Ieft Hand Ncse Section

Multi-purpose dolly and adapter
SUPPORT EQUIPVENT : Transfer unit timing lock pin
Transfer unit support

ACCESS - 1 Panel 31 screws 1 Panel 23 SPF
. —~=2Y- 1 Panel 18 screws 1 Panel 17 screws
1 Panel 17 SPF Gas shroud (4 zippers, 10 snaps)
1 Panel 48 SPF
REMOVAL :

1. Disconnect gun firing connector

2. Disconnect clearing solenold connector

3. Time gun and disconnect transfer unit (2 quick release pins), support
transfer unit

4, Discomnect gun drive assembly (quick discomnect)

5. Remove muzzle clamp, mid-barrel clamp and barrels

6. Position multi-purpose dolly and connect to housing

7. Support gun, disconnect aft mount (1 quick release pin)

8. Remove forward mount quick release pins (2)

90 Iower gun

INSTALIATION: (Timing between gun and transfer unit is critical on installation)

Re-Install in reverse order of removal

W sed)

FUNCTIONAL CHECK: Rotate gun by hand
Check electrical circuits

TEST sCUIPMENT: Hand crank
External electric power

CLOSE UP: Re-install gas shroud
Re-install 6 panels

AI(ALY_SE('S OPINION: Aircraft structure requires removal of gun barrels to remove
gun. Barrel removal accounts for ¥ to 2/3 of task time. Gas shroud inhibits ary
access to gun housing and is tedious to open and close.

Gun can be removed with transfer unit installed if mounting pins are distorted
by hard gun jam.

The quick release pins in the gun mount are excellent. Boresighting is not
required for a gun replacement,
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WORK UNIT CODE 75611

LOCATION: Ieft hand side cf nose

SUPPORT EQUIPMENT: Hoist (Aero 67 on Aero 21 skid)

ACCESS: 1 panel (25 fasteners)
1 panel (30 fasteaers, purge door ball lock pin)
1 removable frame {2 ball lock pins)

REMOVAL: 1, Remove ground strap
2, Disconnect firing lead (1 plug)
3. Disconnect clearing sector solenoid (1 plug)
i, Disconnect gun drive quick disconnect
5. Swing aft mount inboard (1 ball lock pin)
6. Remove transfer loader (2 ball lock pins)
7. Support welght on bamb hoist
8. Remove 2 forward mount bell lock pins
9. Slide gun out and aft

INSTALLATION: Reverse of removal

FUNCTIONAL CHECX: Crank gun system manually

TEST FQUIPMENT: Hand erank

CLOSE UP: Iastall panel

w» .

o
-

ANALYST'S OPINIGK: vVery good nccess. Reasonably few fasteners ave involved.
The removatle frame allows gun to be removed without prior barrel romoval,
There is no need to remove ‘the blastport: -The gun is fairly high in thc air
but easily reached fram the deck.
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1 WORK UNIT CODE 75531 1M Drum Assembly
- LOCATION: Top, Fuselage Forward Section

SUPPORT EQUIPMENT: Sling, drum hoist, transporter
Hendcrank

ACCESS : 1 Panel 20 SPF
1 Panel 30 SPF
1 Panel 46 SPF

REMOVAL ¢
l. Time drum, remove return and feed chutes from end units
2, Break conveyor &t end units ( 1 screw each place)
3. Disconnect drum drive (1 bolt)
L, Disconnect IR switch om exit unit (1 connector)
5. Remove four (4) mounting bolts
6. Install sling
7. Hoist drum from compartment
8. Lower to tramsporter
- 9. Remove bypass chute

INSTALLATION: Reverse removal operations

ER—

; FUNCTIONAL CHECK: Handcrank operation to ensure proper hook-up and no binding
@ Check conveyor tension

-.-»...
- S T NS
UG ITR v TP p el . f g LS

TEST EQUIPMENT: Hunderank

WA

LN

CLOSE UP: Re-install 3 panels,

b WY

ANALYST'S OPINION: Conveyor connections are difficult to accomplish, particularly
at entrance unit end. All conveyor elements must be engaged in chute trackways or
damege to unit will result., Some organizations remove entrance and exit uaits to
replace drum, Entrance unit has critical timing which requires better view access

R a0 o5, A B
N
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{, then is available in airplane. Severe damsge $o gun system can occur if improperly
s installed., Follow-on désigns by GE have eliminafed the critical timing problem.
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WORK UNIT CODE 75631 ITEM Drum Unit Assembly AIRCRAFT F-1h

LOCATION: Lower left side of fuselage, just below duct.

SUPPORT EQUIPMENT: Removal dolly

ACCESS: 1 panel (14 fasteners) (overlaps next panel)
1 panel (24 fasteners) (overlapped by first panel)
i panel (24 fasteners, 1 screw, 6 bolts)

REMOVAL: 1, Time system
2, Disconnect exit unit (2 screws, 2 nuts on studs, 1 plug)
3. Disconnect entrance unit (2 screws, 2 nuts on stubs, 1 purge hose)
4, Disconnect drive unit (1 quick disconnect)
5. Support drum and remove upper bolt
6. Rotate drum outboard and remove 2 lower bolts
7. Remove drum

INSTALLATION: Reverse of removal (Note: Timing of the entrance unit is critical
and complex),

FUNCTIONAL CHECK: Crank system manually
‘3{ Check conveyor tension

———
.

- > . .
G e e el oneilaitn, TERa e P i S e ® e

TEST EQUIPMENT: Hand crank [|

.

CLOSE UP: Reinstall 3 panels

&

ANALYST'S OPINION: This installation is convenient and access involves & reason-
able number of fastenera for this big a component, It is quite difficult to get
a tool on the screws and huts securing the entrarce and exit units because of the
;f drum shape and the chutes, Work can be accomplished from deck level., The observer
. is concerned with the critical timing of the entrance unit to the drum during instale
P lation,Not all of the possible timing positions of the entrance unit can be used,
b If the system is not timed to the proper position during drum removal, serious |
Pt difficuities will be encountered in achieving that position prior to {nstallaticn. !
S Mistiming of either the exit or entrance unit will result in a severe system jaa,
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SECTION i
AVIONICS SYSTEMS
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QUATTTATIVE MATNTENANCE EXPRRTENCE ANDBCOK

SECTTON II, “VIONICS SYSTEMC

CONTENTS

Instrurent Systems

Aircraft Fliqnt Tnstruments

Flicht Reference/AF™S Systems
Flight Instrurents
Air Date Comnuter

Antomrtie Flisht Directional Comnuters

Communication Sy-tems
TMF Radic R/T Sets and Controls

IFF Receiver/Transmitter

Navigation Systems
TACAN
Ra“ar Altireter

Dopnle~ Radar

Bomb MNavigation ond YWeapons Control Syrtems
R27ar Anterna/Tronsmitter/Pover Sv -1y
Radar Tniicators and Controls
Sweep Generator/Processor
Computer-Central Data
Head~lIn Display

Tnertial Measurement

ECM Systems

AIR-100/A1G-126 Countermeasures Set

AIR-45/ATR~50 Components

B T L A R s S
LA i =i P e,
PR SRS -

wETRERE

o - T e

"\,a"'gi;}&“_ :;’:_3;?*.”' TT T T e e e




INSTRUMENT SYSTEMS

AIRCRAFT FLIGHT INSTRUMENTS -
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INSTRUMENT SYSTEMS
CONTENTS
Ak A6 AT Rh P8 Pk v
Aircraft Flight Instruments 51214 51h12  S5111F 51423 51541 51371 51221
51215 51413 51118  s51kkl S1Lh2 513b1 51313
51415 51711 5111A  5184L 51131 51521 51312
51116 51111 51153 51113 51133 51131 51112
51117 51118 51152 51111 51111 51116
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SYSTEM: 51 Instruments

NOMENCLATURE ; Aircraft Flight Instruments
51214 51412 5111F 51423
51215 51413 51118 51441
51415 51711 , 5111A 518414
51116 51111 51153 51113

WUC: A-4: 51117 A-6: 51118 A-7: 51152 F-k: 51111
51541 51371 51221
51442 51341 51313
51131 51521 51312

F-8: 51133 51131 51112

F-1%: 51111  Av-8: 51116

GENERAL OBSERVATIONS: This summary incorporates comments for the five

cockpit instruments studied: EGT Indicator, Fuel Flow Indi-
cator, Fuel Quantity Indicator, Airspeed Mach Indicator and
Counter Drum Altimeter. All the instruments are panel or

console mounted and by necessity required canopy opening and

the required 3SE, if any, for the mechanic to climb into the
cockpit. In general, the installations were straight-forward
and tasks were simple,

FEATURES: 1. The F-1l installations utilize an aircraft in-
stalled master instrument test check instrument (BIT) to check
out replaced indicators. This very worthwhile feature provides
a fast, accurate, simple check of the instrument, in most cases,
without additional test sets. The engine run required by other
aircraft for the EGT .und fuel flow indicators is eliminated by
this internal test set. Z. The use of a rack and panel installa-
tion in the A-7 airspeed mach indicator is outstanding for its
ease of removal and installation. This installation eliminates
the awkward handling of pneumatic hose/line connections common to
airspeed/altimeter indicators.

UNDESIRABLE FEATURES: 1l. Requirements to perform an engine run to opera-

tionally checkout an instrument is undesirable. The cost of de-
signing a test set to check out the instrument or designing a




SYSTEM: 51 Instruments

NOMENCLATURE Aircraft Flight Instruments

UNDESIRABLE FEATURES: (Cont.)
system which requires no check is well invested capital compared

to the manhour and fuel expense of turning an engine each time the
EGT or fuel flow indicator is replavws 2. The necessity to re-

Erawan Wiy

- move adjacent panels or controls to ga::. access for removal is very -
3 ! poor on an instrument panel. Instrumenis should be able to be re-

g——y

‘ moved without disturbing any other components. 3. Many of the
installations do not provide enough slack in wiring harnesses or

vy,

= ; ) pneumatic hose assemblies to allow easy removal once several con-
- nector repairs have been made. Lack of slack necessitates remcval

! of adjacent instruments in order to remove connectors. The F-14

i counter drum altimeter installation, an exception, has been de-~
signed with sufficient slack to make several repairs. 4. Where
face plates are involved, the plates should be an integral portion
of the indicator and not require prior removal as in the A-6 EGT
and fuel flow indicators.

f

AT

}

[* snamoriay

ADDITIONAL REMARKS: Indicator installations should make optimm use of rack [
and panel connectors, quick release conzectors and provide suff-
cient repair slack in harness/hoses to avoid removal of other com-

Fromenntty

) ponerts. Inclusion of built-in-test devices should be emphasized
as a valugble maintenance tool. A

A camon problem involving engine instruments is worthy of
comment. In many cases, an instrument such as TOT or Exhaust Gas
Temperature Gage can be installed and the instrument adequately
P - checked by DIT or other simple test. Criticality of the engine
instruments, however, dictates that the system be checked to ensure |

system function. This currently requires engine run and use of the
P appropriate engine test equipment. The philosophy of requiring a a
. ? system check in addition to component check is not arguable. Common .
1,: sense and caution both confirm this is the time to do it. What is

needed is a reasonably simple method to substitute test equipment for
,..k the engine run. Spotting and preparing an aircraft for engine run is {
extremely time consuming, particularly on a carrier. Future aircraft
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SYSTEM: 51 Instruments
NOMENCLATURE ¢ Aircraft Flight Instruments

ADDITIONAL REMARKS: (Cont.)

and engine designs should consider inclusion of the capability to

test c-itical instrument systems by use of test equipment or BIT.




WORK UNIT CODE _ 5121} TTEM EXHAUST GAS TEMBL INDICATQR AIRCRAFT Ak
LOCATION:  Cockpit Instrument Panel

SUPPORT EQUIPMENT: None

ACCESS :
O Open canopy
E :
REMOVAL 1. Loosen screw on clamp securing indicator
2. Slide indicator out of panel
3. Remove electrical connector
INSTALLATION: Reverse of removal

$ond

FURCTIONAL CHECK: Indicator checked at engine run-up

P e A e L T

TEST ECUIPMENT:  Engine Run Up/Checkout Equipment

CLOSE UP: Close canopy

.
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ANALYST'S O NION: The removal/replacement of the indicator is a very simple
task. The mejor concern is the requirsment for an engine run-up to functionally
check the indicator. Although this is common with other aircraft, a mejor improvement
can be made by designing a test set for this check and/or the indicators should be
calibrated in the maintenance shop to make them interchangeable with each eircraft.
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WORK UNIT CODE __ 53432 ITEM __EGT _INDICATOR ATRCRAFT __4_g

s gy,

LOCATION: Cockpit Instrument Panel

SUPPORT EQUIPMENT:

None

L

ACCESS :
—_— Open canopy
. REMOVAL: 1. Remove four screws to remove indicator face plate.

2. Remove four screws securing indicator
3. Remove indicator from instrument panel,
L4, Disconnect electrical cable.

INSTALLATION: Reverse of removal.

FUNCTIONAL CHECK: pdjcator checked at engine run-up.

TEST ECUIPMENT:  Engine Run Up/Checkout Equipment

CLOSE UP: Close canopy

prrR—

T NSRS
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ANALYST'S OPINION: The removal/replacement procedura can be improved by making the
indicator face plate & part of the indicator. Some procedure ghould be developed to
delete the requirement for an engine run-up to functionally test the indicator. The
capability should exist to calibrate these indicators in the maintenance shop so as to
aske them interchangeable with each aircraft., The development of & universal tester
is more thuan jwtified when the engine run-up, fuel, additional maintanance support
needed in relocating the aircraft, additional manpower and the mnhours expended

in completing the functionsl test is considered,
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g VORK UNIT cobk S111F ITEV TURBINE OUTLET TEMPERATURE AIRCRAFT A-T
j TRDICRIOR ——
LOCATION: Instrument Panel
4 _

SUPPORT EQUIPMENT:  None

! E ACCESS : Open Canopy
i j — -
! REMCVAL: 1, Remove 1 screw securing indicator to panel.
2. Slide indicator out from panel until sufficient access space to
; H connection iz available,
' : 3. Disconnect electrical connector.
!
I INSTALLATION: Reverse of removal
g

FUNCIONAL CHE

CK:  Perform a functional check to ensure fail flag does not

appear and that instrument indicates ambient temperature.

Perform operational check during engine run-up.

THIT RCUIPHENT: Engine Run Equipment

Engine Limiter Test Set

o MRS e o e g R, YO B oo

CI,OSE UP: Close canopy

ANALYST'S OPINION:

System checkout requires engine run-up.

. The removal/replacement of the indicator is good. The functional
[ check of the indicator is accomplished by verifying that the indicator does operate.




WORK UNIT CODZ s1l23 ) IT™M _EGT_INDICATOR

LOCATION: Cockpit Instrument Panel (front cockpit)

SUPPORT EQUIPMENT: None

ACCESS ; Open cancpy

1. Loos2n screw on clamp securing indicator to panel,
2. Slide indicator from panel

3. Disconnect electrical connector

4, Remove indicator

REMOVAL::

INSTALLATION: Reverse of removal

FUNCTIONAL CHECK: Check indicator to ensure fail flag does not appear and instrument
indicates ambiant temperature. Operational check is accomplished during engine
run-up.

TEST ECUIPMENT: Engine Run-up and checkout equipment.

CLOSE UP:  (page canopy

-m‘“

il WY gy

" ' .
ARALYST'S OPINION: The removal/replacement of the indicator is an easy teask,
However, the functional test of the unit requires an engine run-up, This requirement
for an engine run-up also exists in other aircraft and is considered a Major area
where improvements can be made. The installation/removal could be improved by
using 8 quick disconnect type connector rather than a screw-on,

Uevn.
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WORK UNIT CODE 51541 ITEV __EXHAUST GAS TEMP, INDICATOR AIRCRAFT F-8

LOCATION: Instrument Panel

SUPPORT EQUIPMENT: None

3

G

ACCESS: Open canopy

REMOVAL: 3, Remove four screws
2. Remove indicator from panel

3. Disconnect electrical cable.

INSTALLATION: Reverse of removal

FUNCTIONAL CHECK:  System checked during engine run-up

M | i Bng

TEIT PCUIPMENT:  Engine Run-up and checkout equipment

N e e

(] ni'nm

ANALYST'S OPINION: The installation/removsl of the indicator is simple and easily
performed. Major improvements can be made by providing an indicator that is
interchangeable with all aircraft and one that does not need an engine run-up
to functionally check the indicator.
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VORK UNIT CODE 51371 TYEV _EGT INDICATQR AIRCRAFT _F-1b

LOCATION: 1, H. Instrument Panel

SUPPORT EQUIPMENT: None
i |
- il
' ACCESS:  Open Canopy
( REMOVAL: 1. Remodve 4 screws securing EGT Indicator to instrument panel.
: 2. Slide indicator from panel.
3. Disconnect 2 electrical connectors.
: INSTALLATION: Reverse of removal.
i 1
; L}
1
JHUNCTIONAL CHECK: On board Masteyr Test Check (BIT), instrument function. !
. System function checked on engine run-up.
H
. THIT FCUIPMENT:  Elecirical power for BIT check
' Engine run-up and checkout equipment
I
]
' CL,OSE UP: Close canopy
§
{ ANALYST'S OPINION: Removal is possi®le without removing adjacent instruments. The
] Master Test feature is excellent and saves considerable time. An engine run-up is
; required after replacing the EGT Indicator in the F-lli only to verify the total
i system is functioning.
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WORK UNIT CODE __ 51221 ITEM Jet Pipe ture IndicatoMIRCRAFT _AV-8

LOCATION: Cockpit Instrument Panel

SUPPORT EQUIPMENT: Pilot's ladder

ACCESS : Open canopy

REMOVAL: 1, Locsen one screw securing indicator in the panel
2. Slide indicator out of panel
3. Disconnect electrical connector

INSTALIATION: Reverse of removal

FUNCTTONAL CHECK: Indicator operations checked during engine run-up.

Fo
oy

-.—-
iz 5 T

Pgarai gt S

Gl G

iy

TEST ECUIPMENT: Engine run-up and checkout equipment
Exhaust gus thermometer (6C/966)

S
X

CLOSE UP: Close canopy

o

ANALYST'S OPINION: The removal/replacement of the indicator is a simple task
The requirement for an engine run-up to perform a functional tes
of the indicator is also similiar to other aircraft and a problem that should be
corrected, The indicator should be made interchangeable without the requirement for
an engine run-up.
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WORK UNIT CODE

51215 IT¥M ___FUEL FLOW_INDICATOR AIRCRAFT A-U

1,OCATION:

Cockpit Imstrument Panel

SUPPORT EQUIPMENT:

Cockpit ladder

ACCESS : Open canopy m
i
REMOVAL: 1, pLoosen serew on clamp securing indicator i
2, Slide indicator cut from panel
5. Disconnect electrical connector ﬁ
INSTALLATION: Reverse of removal

sy Vs Conmenss

FUNCTIONAL CHECK: rndicator is checked during engine run-up,

] Lttt

TEST ECUIPMENT:  portable synchro test set

Ty

Engine run equipment

CLOSE UP: (Close canopy
Remove ladder

TN, L o

.

piltgrar o i AN

ANALYST'S OPINION:  The use of a bracket type installation simplifies the
removal/instailation of the indicator., This type installation also reduces the
problem of stripped nut plates, The functional test require engine run.
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WORK UNIT CODE 51413 ITEM FUEL FLOW INDICATOR AIRCRAFT A-6

LOCATION: Cockpit Instrument Panel

SUPPORT EQUIPMENT:

None

ACCESS:  open canopy ﬂ

REMOVAL: Remove four screws to remove face plate

Remove four screws securing indicator
Remove indicator from instrument panel
Disconnect cable

:w:‘ur—*

INSTALLATION: Reverse of removal

FUNCTICNAL CHECK: System check by applying power to eiectrically cheek
indicator (off flag). Operation of system is checked during engine run-up;

TEST ECUIPMENT: Electrical power
Engine run equipment

CLOSE UP: (lose canopy

ARALYST'S OPINICN: Unit should be redesigned to eliminate the indicator face
plate, This would simpIify maintenance and improve the installation of the indicato
Ground support equipment should be developed which will provide a more acceptable T
test. of the indicator after replucement rather than verifying its operation during ar
eagine run<up,
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WORK UNIT CODE 51118 IT:M FUEL FLOW_INDICATOR AIRCRAFT 4.7
LOCATION: Cockpit Instrument Panel

SUPPORT EQUIPMENT: None

ACCESS ; Open canopy

_ REMOVAL: 1. Remove screw securing indicator to panel
2., Slide indicator out of the panel
3.

Disconnect electrical connector

INSTALLATION: Reverse of removal

FUNCTIONAL CHECK: Indicator is checked during engine run-up

KA RNy T
To—

e TEST EQUIPMENT: Engine run equipment

. wew wes

CLOSE UP:Close cenopy
b
R é ANALYST'S OPINION: Removal/replacement of the indicator is an easy task,
i The functional test, which requires engine run,should te changed to eliminate
i engine run-up.
"3
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51441 ITEV FUEL FIOW INDICATOR AIRCRALI
(2 each)

WORK UNIT CODE

LOCATION:  Forward Cockpit Instrument Panel

SUPPORT EQUIPMENT: None

ACCESS: Open Canopy

e grttens

"REMOVAL: 1. Loosen screw on clamp securing indicator
2. Slide indicator out of panel
3. Disconnect electrical connector

INSTALIATION: Reverse of removal

FUNCTIONAL CHECK: Indicator is checked during engine run-up

—_—

TE3T EQUIPMENT: Engine run-up equipment

CLOSE UP: Close canopy

ANALYST'S OPINION: fThe use of & bracket type installation simplifies the
removal/installation of the indicator. A procedure should be developed to
eliminate engine run-up as a means of functionally checking the indicator.
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WORK UNIT CObk 51341 ITEVM __ FUEL FLOW INDICATOR AIRCRAFT _F-1l

LOCATION: L. H. Instrument Panel

SUPPORT EGUIPMENT: None

ACCESS : Lovwer alrcraft boarding ladder.

Open canopy.

-

. Remove U screws securing fuel flow indicator to instrument panel
. Slide indicator from panel _
. Disconnect electrical connector.

O e ““,WWW AR

-RiSMCVAL

[ Ve

1
2
3

INSTALLATION Reverse of removal.

HAEA LA e e
- vrterons o

RS I

FUNCTIONAL CHECK:  On board Master Test check (BIT), instrument function.

- System test during engine operation.

{ TE3T RQUIPHENT: Electrical power for BIT. i
i Engine run-up equipment.

: CLOSE UP: Close canopy

10|
i ARALYST'S OPINION: Removal is possible without removing adjacent instruments.
b This instrument provides readings for fuel flow for both engines. The Master
Test (BIT) feature is an excellent maintenance aid and saves time. The time
” to accomplish the Master Test, instrument function, is less than 1 minute.

“:; System functional test still requires eagine run.

f

.r

-
. —————— A .




v R *rfa ﬁ,x—-rf&\rk_ﬁ, Al i’§f=" R Ty

WORK UNIT cObe 51313 ITEV _FUEL FLOW RATE INDICATOR AIRCRAFT AV-8

R A ML KR R e e

P —

LOCATION: Cockpit Instrument Panel (R. H.)

TR
e

PR

FoA

SUPPORT EQUIPMENT: Aircraft ladder

g

TR Ie PO

ACCESS: Open cockpit
Remove navigational display computer (NDC) panel (two screws, unit is not

disconnected)

iy

D

AR

Rl AT

P

B

-REMOVAL : 1. Remove two screws securing indicator to panel
2. Cut tie wraps securing wire bundle
3. Disconnect electrical connector
k., slide indicator out of panel

INSTALLATION: Reverse of removal

[ "\. ~
ﬂ.uwm?‘

- e
‘auﬂ-\ﬂd'
L

FUNCTIONAL CHECK: Indicator is checked during engine run-up

mocza

N

W,

TEST BCUIPMENT: None

CIL,OSE UP: Replace NDC panel
Close canopy
Remove ladder

.
- = - ""‘“-:’\_\#"“’““ ~ -~ .‘.'352):.,;; ‘v".' .

ANALYST'S OPINION: The removal of the navigational display computer complicates a

rather simple task. Improper handling of the computer panel during removal/replace-

ment can cause damage to the panel and iuiduce malfunctions in the system. This can
cause extended maintenance trouble shooting time on a system considered in an up

status. Repeated removal can also cause dsmage or shorting conditions in the cable.

The removal/installation is further complicated by the length of cable that must be
untied and removed with the indicator. Modifications can be made to improve the
1nltnlhtionr:nov;1 by providing a connector on the indicator and including the
wire harness, now part of the indicator, as part of the aircraft harness.
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VORK UNIT CODE

51415 7T=M FUEL QUANTITY INDICATOR

AIRCRAFT A-}4

LOCATION:

Cockpit Instrument Panel (Lower Right)

SUPPORT EQUIPMENT

) Cockpit ladder

ACCESS :

Open canopy

Remove the handle to the tail hook actuator

. REMOVAL: 1.

Loosen screw on clamp holding indicator

2. Slide indicator from clamp
3. Disconnect electrical connector
INSTALLATION: Reverse of removal

a1
-’.'l

FUNCTIONAL CHECK:  Indicator is checked using test ecuipment

o
3

TEST ECUIPMERT: TF-20 and aircraft power

~ . vy,
b i apethonas S N W i o )

CLOSE UP: Replace tail hook actuator hendle and close canopy

.x

-
"
hOY

WIS e

.y,

ANALYST'S OPINION: Access to the indicator could be improved by modifying thre
tail hook actustor handle; The actual removal/replacement of the indicator from the
panel is an easy task, Consideration should be given to modifying the actuato.
handle,
_ SR | PN
LI E LAY e

B et S

| i

ooy pouty

e




N 'WW %\"‘“ WAL BRI T O]

TRTRRTR N

B KA P

WORK UNIT COD¥ 53711 TTM _FUEL QUANTITY INDICATOR _ AIRCRAFT g0

LOCATION: Cockpit Instrument Panel

ACLESS :
Open canopy

REMOVAL: 1, Remove four screws
! 2. Rem>ve indicator from instrument panel
3. Disconnect cable

INSTALLATION: Reverse of removal

-

FUNCTIONAL CHECK: System check using test equipment.

b B8 A

y

FCUVE R ]

P

L Ch L

ot
e

TEST ECUIPMENT: TF-20 and aircraft.power

LT S
mmmv

Ci0SE L'P: (Close canopy

i
7 :

: 4 ANALYST'S OPINION: The installation of the irdicator is considered normal to other
§ 3 aircraft. There are cases when the caution panel must be removed in order to remove
LR the connector on the indicator. Removal 5f the caution panel is normally required

o,
L

b
W ey

y.
i)

after the connector/cable to the indicator is repaired.

N
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L oo,
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[

e e — —— e e

for the indicator should be increased to accomodate a tew repair actions.

The length of the cable
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WORK UNIT CODE _5)314 TT:M FUEL QUANTTTY. INDICATOR .. AIRCRAFT a7 i
| |
! LOCATION:  Instrument Panel =

i s

SUPPORT ZQUIP¥ENT: yope

Pt
"
ll

ACCESS : Cpen canopy

e

REMOVAL: 1, Remove three (3) screws securing indicator to panel.

2. Remove protective cover by releasing two (2) quick release latches

3. Reach under instrument panel and disconnect one (1) electrical connector.
! 4, Slide fuel quantity indicator out of instrument panel

INSTALIATI ON: Reverse removal procedure.

FUNCTTONAL CHECK: Perform self test.
Perform functional test of fuel quantity indicating system,

-

' TEST ECUIPMENT: TF-20 Fuel Quantity Tester
External electric power L3

e

o o W et

: M

b :
: CLUSE UP:  Close canopy

M

[}

i ANALYST'S OPINION: The installation and location of the indicator is considered .

’ good. Removal/replacement action of the indicator is a relatively easy task to gg

perform., Locating the indicator in the lower part of the instrument panel provides {J

easy access to the electrical connection. This may generate a problem since the
connector 1s somewhat blindmated to the indicator.
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O 518LL i"EY  FUEL QUANTITY INDICATOR AIRCRAFT F-bJ

LOCATION:

Cockpit Instrument Panel (R. H.)

SUPPORT ECQ

UTPMEND: None

Lol Al bel Sl SN
SO0

Opven Canopy

NANgNVCAY L
1P ENOVSL:

1. ILoosen one screw on clamp

2. Slide instrument from panel

3. Disconnect electrical connector
4. Remove indicator

INSTALLATION: Reverse of removal.

NOTE: Indicator must be adjusted (balanced) with the system before

it is secured in the panel.

W e

’

A Y
|

v

TINC JONAL

------

~{»{X: Accomplish a system functional test of the indicator with test

equipment and adjust indicator to the system.

mmx, .

e amge
CRSTONTUT™

FNT: MD-1-fuel quantity tester and aircraft power

sy

CIOCE UP:

Close canopy

-

-—

ANALYST'S OPTNION: The requirement to make adjustments on the indicator at

replacement i8 considered a bad feature.




UORK UKIP CODE  51khp iYE¥ _FUEL QUANTITY IND, AIRCRAFT F-8

{
LOCATION:  Instrument Panel i
SUPPCR™ EQUIDMENT: None =
| i
: ACCESS Open ca: ~vy
) saa rae §
: FEMOVAL: 1, Remove four screws securing indicator
; 2. Slide unit out of the panel -
¢ 3. Remove electrical connector
¢ INSTALLATION: Reverse of removal L
3 :'
| L
-
L
(
!5
L -
f “MKC JONAL CHECK:  System checked using test set |
v . 2
-‘ ol
b TEIT WCUIPKENT:  MD-1 for indicator B
. MD-2A capacity system test B
: ‘ Electrical Power :
’ l?_ ”
i 3
. CLOSE UP: Close canopy W
: e
4 ANALYST'S OPINION: fThe removal/replacement of the indicator is a simple task.
: # Frequent repair of the connector may require removal of the adjacent indicator |
i for access to the connector because of loss of slack in the harness. H
i E
 ; L
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TORY ULIM COx. 51521 iVEV _ FUEL QrY. INDICATOR AIRCRAST

F-1b

LOCATION: R. H. Instrument Panel
SUPPORT BCUIRYEND: None
JCCEOT Open canopy
P 1. Remove 4 screwz securing fuel gqiy. indicator tc instrument ranel.
2. Slide indicator from panel.
3. Disconnect 1 electrical connector.
INSTALLATION: Reverse of removal.
STHC JONAL inCH: On board Master Test check (BIT), instrument function.
{ -
P imm ST :
i LATT WTUTIPRER: . Electricsl power
i - _
-
CLOSE UP: Close canopy
5
|

som g

o

ANALYST'S OPTNION: Removal is accomplished without disturbing adjacent instruments

in the panel. Incorporeting a BIT function vwhich performs a functional test of

the indicator is an excellent feature. This feature allows testing of total fuel

and individual tank fuel quantity indications.
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WORK UNIT CODt.

51312 TTEM FUEL POUND REMAINING INDICATOMIRCRAFT __ Av-8

LocaTION: LeH.

side of AFT Cockpit.

SUPPORT EQUIPMENT:

Pilot's ladder

ACCESS :

Position ladder
Open cockpit

) 1
REMOVAL : ‘
Al 2.

3.
ho

INSTALLAT ION:

Remove 2 screws securing indicator to wall (bulkhead).
Cut tie wraps securing wire bundle.

Disconnect 1 electrical connector

Slide indicator upward and remove from aircraft

Reverse of removsal.

FUNCTIONAL CHECK:

required,

Perform operational check vith fuel flow system. Engine run

Ao

' TEST ECUIPMENT:

None

——

CLOSE UP:

o v IR

Close canopy
Remove ladder

——

ANALYST'S OPINION:

the aft cockp

indicator, wh

eliminate the

~,
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An AFC relocsted this indicator from the instrument panel to
it bulgheed, This relocation of the indicator has improved the access,

end has made the removal/replacement a very simple task, The functional test of tu.

ich now requires an engine run, should be charnged, - Test equipment,

available in the current inventory, -such as the TF-20 or MD-l should be evaluated for
this application. This womld+simplify the functional test of the indicator and

need for an engine run,
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4 TORK UNIT conk 01116 1''Ev  AIRSPEED/MACH INDICATOR ATRCRAFT A-h

LOCATION: Cockpit Instrument Panel

1
1
¥ ——
SUPPORT EQUIPMENT: Cockpit ladder
= ACCES! : Open canopy
- LEMOVA T : 1. Loosen screw on clamp holding indicator
2. Remove unit from panel
- 3. Disconnect hose connection

INSTALLATIOYN ¢+ Reverse of removal

[T

[ ] e

l STNCMJONAL CHeCK: Perform pressure leak check and functionally check system
:l TRIT SOUTPMENT TTU-205 and aircraft power
CLOSE UP: Close canopy

l!

9 ‘

> — ——— ———|
i

ANALYST'S OPINION: The installation of the unit is considered good. However, if the
Ei pneumatic hose is short, the adjacent component must be removed to gain access to the

connector.
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WORK UNIT cObk 51111 ITFEM Mach CMD Airspeed IndicatorAircrart A-6

s -

LOCATION: Cockpit Instrument Panel

SUPPORT EQUIPMENT: None

ACCESS:: Open canopy

Remove glare shield (7 DZUS Fasteners)

REMOVAL : 1. Disconnect hose from indicator by reaching in behind instrument
panel,

2. Disconnect electrical connector by reaching in behind instrument
panel.

3. Remove four screws
k., Remove indicator

INSTALLATION: Reverse of removal

FUNCTIONAL CHECK: System functionally checked using test set.

———
bt ]

v

-

TEST EQUIPMENT: Ajir Data Tester, TS~1809/APM-123, and acft power

. A——— At s s

CLOSE UP: Replace glare shield.
Close canopy.
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ANALYST'S OPINION: Removal of the glare shield to gain access to the indicator
complicates removal of the unit. Access to the pneumatic connections on indica-
tors is a basic problem in most all aircraft. Major improvements can be made
in the installation/removal of these type indicators by designing pressure con-
nections for these hose connections.
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WORK UNIT CODW 51153 ITEM Mach Air Speed Indicator AIRCRAFT A7

LOCATION: Cockpit Instrument Panel

SUPPORT EQUIPMENT: None

ACCESS : Open canopy
REMOVAL: 1. Remove four screws securing indicator to panel

2. Slide indicator from panel

INSTALLATION: Reverse of removal

FUNCTIONAL CHECK: Perform pressure leak check and functional test of pitot
and static system.

TEST EQUIPMENT: TTU-205
External Electrical Power

CLOSE UP: Close canopy

on Ty o A 24
iy

- e,

WA “
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ANALYST'S OPINION: The installation of the indicator is excellent. Removal and
replacement of the indicator is a very simple and straight forward task, The rack
and panel installation eliminates the access problems associated with other air-
craft installations. The use of rack and panel type installation should be stand-

ardized in all aircraft.




WORK UNIT CODE

51113 ITFEM

Air_Speed/Mach Indicator  AIRCRAFT F-b

LOCATYION:

Cockpit Instrument Panel

SUPPORT EQUIPMENT: None

ACCESS : Open canopy
REMOVAL: 1. Remove four screws securing indicator to panel
2, Slide indicator from panel
3. Disconnect pneumatic lines (hoses)
4, Remove electrical connector
5. Remove indicator
INSTALIATION: Reverse of removal

= A,

FUNCTIONAL CHECK: Perform pressure leak test and fw.:tionally check system.

-

ome vty
free

e

TEST EQUIPMENT: AN/PSM-15

P .
- n—-n—h‘h'r-‘nn

CLOSE UP: Close canopy
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ANALYST'S OPINION: The present installation/removal procedures are good. Removal
of adjacent components is required if the cables or pneumatic connections are too

short.
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WORK UNIT COD¥ 51131 TT:M AIRSPEED INDICATOR AIRCRAFT F-8

LOCATION: Tnstrument Panel

SUPPCRT EQUIPVYENT: None

ACCESS : Open Canopy.
Remove ADI.

REMOVAL: l. Remove electrical connector

T 2., Remove pressure lines
3. Remove four screws securing indicator
4, Slide indicator out of panel

INSTALLATION: Reverse of removal

FUNCTIONAL CHECK: TIndicator is checked using test equipment,

e I
E”W '\.\-a

-
vy

e Bl g e, ;o AP %
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TEST ECUIPMENT:  ry-205

feseny

e

CLOSE UP: Replace ADI and functional check systems.
Close Canopy

E. .
L

ANALYST'S OPINION: Access to the indicator is considered poor. The ADI must be
removed to gain access to the connections on the indicator, Removal of the ADI
only provides limited access to these connections and may cause improper installa-
tion. Because of the access problem, the removal/installation time for this task
is considered high.
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WORK UNIT CODE 51131 TTsM AIR SPEED INDICATOR AVU-24/A ATRcRAFT  F-1b gé
.
LOCATION:  L.H, Instrument Panel .

SUPPORT EQUIPMENT: HNone

: ACCESS : Open Canopy
REMOVAL: Remove L screws securing indicator to instrument panel.

1.
2. Slide indicator from panel.

3. Disconnect 1 Electrical Connector

4, Disconnect 2 pneumatic line (static & Pitot) fittings

.

INSTALLATION: Reverse of removal.

P

FIINCTIONAL CHECK: Perform leak check and pitot & static systems functional test.

-
[y

ooy

TEST ECUIPMENT: TTU-205
Electrical power

yomio g
Lo =

Y

g

W
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CLOSE UP:  Close canopy

!
- ‘ i
ANALYSi'S OPINION: The present ingtallation of the airspeed indicator is similar

! to most aircraft. Removal problems will be encountered when repair of the cable §- §
i : or pneumatic hoses are made. This will require removal of an adjacent component 1
S to gain access to the connections on the indicator. T
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“ORX UNIP COOR 51112 1TEY __ATR SPEED IND. AIRCRAFT AV-8

LOCATION:  IH Instrument Panel

CUPPORT ECUTDMENDT: Pilot's ladder

A

LCCECC: Position ladder
Open cockpit
Remove Weapons Control Panel

Remove I screws securing the indicator to the panel.
Remove 2 clamps securing pneumatic lines (pitot & static).
Push indicator inward and instrument will drop down.

Slide hoses off indicator.

PANCVA L

Fw N
« o o

INSTALLATION: Reverse of Removal

TR CJONAL "1.7K: Perform leak test and pitot & static systems functional

o

e p—c Fireinan]

&

1* == test
-1
do1 :
: L 3
M S 3
e 3
; ] TN AP UIPMENT Leak Tester Model 175Y
A8 ks :
! é H
S
o i
£ = + A e :
. CIOCH UP Replace weapon contrcl panel, close canopy and remcve ladder. £
i %
: H
1 — - ————
;
2

IS T 7]

ANALYST'S OPTNION: The installation of the airspeed indicator is considered poor.
Access to the indicator for removal/replacement requires the removal of the weapon
control panel. This increases the possibility of inducing malfunctions in the
weapons control panel (system). Installation of the indicator from the rear of
the instrument panel is considered to be a poor design. Installations of the
indicator from the front of the instrument panel would greatly improve the
removal/installation procedure.
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AAU 19/A COUNTER DRUM
WORK UNIT CODK 51117 ITEM _ALTIMETER

LOCATION: Left side of instrument panel

SUPPORT EQUIPMENT: Cockpit ladder

ACCESS: oOpen canopy

REMOVAL: 1, Loosen screw on clamp securing indicater
« Remove indicatcr from panel

. Discommect electrical connector

. Disconnect pneumatic hose
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INSTALLATION: Reverse of removal . -
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FUNCTIONAL CHECK: perform leak check and functional test system -1sing test
equipment.
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TEST EQUIPMENT: TT9-205
Acft Power
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CLOSE UP: Close canopy
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ANALYST'S OPINION: The installatior of the unit is considered good. However, the
same problems exists asg in other aircraft, i.e,, if the cable connection on the
pneumatic iine (hose) is short, then the adjacent component must be removed to gain
access to the connectionz. Also, the use of a clamp to secure the unit is quick
but may cause e problem if the clamp is stretched and won't secursly retain the
instrum=nt.

Poran ha

lwmul

£

o}

o’ WY 1rivight

Py

| |




LOCATION: Cockpi®t Instrument Panel

CUPPCRT EQUIPMENT: None

ACCESS ; Open canopy

Remove s.are shield (7 D7US Fasteners)

1. Disconnect hose connector.
2. Remove electrical connector.
2, Remove four screws.

L. Remove indicator.

RIEMOVAL :

INSTALLATION: Reverse of removal

FINCFIONAL (¥:CX: System check using test equipment.

TEST ECUIRMENT: T7S-1809/AmM-123
Air Data Tester
Electrical Power

C.OSE { P: Replace glare shield

Close canopy
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ANALYST'S OPINION: Removal o "1e glare shield to gain access to the instrument
complicates removal of the un:®. Access to the pneumatic connections of the indi-
cator is a basic problem on most aircraft. Major improvements must be made in the
installation/removal of panel mounted instruments that use hose (air or pressure)
connections.
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YORK UNIT CODE 51152 ITEV _ALTIMETER AIRCRAFT __ A-7

LOCATION: Instrument Panel

SUPPORT EQUIPMENT: None
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ACCESs: — Open canopy

Remove ADI from instrument panel (four screws and one electrical connector).
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RiSMOVAL: 1. Remove electrical connector
2. Remove pneumatic lines
3. Remove four screws securing indicator
4, Slide indicator out or panel
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INSTALLATION: Reverse of removal
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SUNCTIONAL CHECK:  Perform leak test and functional test of the Air Data Computer, -
i the static & pitot pressure system and ADI.
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