CHAPTER







MAINTENANCE MANUAL

Subject

THRUST REVIRSER ., roe
Deseription and Operation
Aft Thrust Reverser
Forwara Thrust Reverser
Trouble Shooting

Forward Thrust Reverser .,
Ad justment /Test
Approved Repairs

BOEING

CHAPTER T8
EXHAUST

TABLE OF CONTENTS

E<amine Fan Exhaust Diaphragm Upper Twrning Venes

Inspection Check

Cowl Ring Assembly, .
Removal/Installation

Forward Thrust Reverser Blocker Dcors .

Approved Repailrs
Inspection/Check
Removal/Installation

Forward Thrust Reverser long Track Forward Support Bracket.

Removal /Installation

Aft Thrust Reverser ., , ., .
Adjustment /Test
Approved Repairs
Inspection/Check
Removal /Installation

ATt Thrust Reverser Sleeve
Removal /Instellstion

Tailpipe, . . . . ... .
Removal /Installetion

Cascade Vane Assemblies .,
Removal /Instellation

Clamshell Door, . . . o« o x

Removal /Installation

6
Oct 15/68
SN REV Mar 1/89

Subject No.
78-5-0

78-5-1

78-5-11

78-5.21

78-5-31

78-5.61

78-5-71

78-5-81

78-5-91 |

78-5-101

Contents 78
Page 1



“

THRUST REVERSER CONTROL SYSTEM., , . . .

BOEING 97

mam&[ ’%_

MAINTENANCE MANUAL

Subgect

auSt Plug' 4 # # 8 8 3 A s g4 @ = # 4 ° ® & @ & s @ & ¢ » @
Inspection/Check ! N -
Removel /Installation

e 4 4+ 2 a4 s * 4 e v ¥ e

Deseription and Operation )
Aft Thrust Reverser Actuator Assemblies
Aft Thrust Reverser Follow-Up Linkage
Forward Thrust Reverser Actumtors
Forward Thrust Reverser Follow-Up Linkage
Hinge Drive Mechaniam
Miscellaneous Control System Components
Reverse Thrust Controls

Trouble Shooting .

Adjustment /Test

Thrust Reverser Directional Control Valve . . . & « « + ¢ + « =
Removal/Installation

Thrust Reverser Directiongl Valve Actuating Cam e a e e e s
Removal/Installation

Thrust Reverser lLocking Cams. ., . . . . . . . + &
Removal/Installation '

Thrust Reverser Rocker Arm Shaft Contreols , . . . & + « ¢ & « &
Removal/Installation

Forward Thrust Reverser Follow-Up Linkage . . . . . ¢ + « « +» =
Ad justment /Test
Removal/Installetion

Aft Thrust Reverser Follow-Up Linkage . . . . ¢ ¢« o ¢ ¢ & » s «
AdJustment /Test
Removal/Installation

Forwerd Thrust Reverser Actuators . ,
Adjustment /Test
Removal/Installation

Aft Thrust Reverser Actuator® . . . . . « « v & o s » « o o 0
Deactivate Upper Actuator Cylinder
Removal/Installation

Contents 78

Subject No.

76-5-111

78-6-0

78-€-2
78-€-3

78-6-k

.78-6-5

78-6-11

78-6.21

78-6-31

78-6-41

3
'oet 15/68

Page 2 SN REV Mar.1/89




Subject

Aft Thrust Reverser Hinge Drive Mechanism .

Adjustment/Test
Removal /Inetallation

THRUST REVERSER POSITION INDICATING SYSTEM,
Description and Operation

Werning Light Switches. . . , « « + + &+ &
Ad justment /Test
Removal /Installation

6
Oct 15/68
SN REV Mar 1/89

e Dy

MAINTENANCE MANUAL

Subject No.

78.6-51

78-7-0

T8-7-1

Contents T8
Page 3



- - W . - bryge - i =Tl 7] Y E& - a BT T e oLt DI S ] ¥ T T - A i e UL Te i P L R
R Y I TSy = MEIERTTT 0 T e . - A LS rednE et AT el T
‘ vy - B e b e A Ry 4 R “ I e » - T =
. Y A . TR L v AR v . Py, oo R RN =
b - £ -
¥ - -y - 5 ' T n a
- o \\»l t hd .t [ ¥ A F o M . ™, N \\ w ”
{ < . s T : Lo AT * -
3 o e g . v R ATPr I v |
b - 4 AT - Hynﬂ:_.ﬁ ' o AT f@\\l} o * . Py R T LR LR
. a . -~ - - - - 3 - T 4
~ L S WA o = LY " - T - ~ - —rm -
LT 1 Fle<F .- > o =¥ i L3 5 e v Shy oa T S 7 Py — -x 53 ST -
: A SRR L - Seder o GTT T L e TRE T BN e ee Al dng S R
P ey n wL TR Jos - ~ o - v - - gty BT i M i )
o3 . ¢ 37 . 7 1 L e ...._..uﬁ._l ._.,.-m.w ! B - T [ ~ = i~
\ P T . @ Tt . A . M T _x i A . s 7w R R (SR .
- - - - -
- T ' - ’ ! . . , P gt T P ' i
' A -— b . m 3 3 N — .
b B ~
. : w - __N.w. ! vt L
LY > - o -
" h - ' - e " ’ % + A !
| N - . - N - > ! r
Py . 5 - -
o, . . e ' EN PR oy -
) o P & Lt S -
e T - : _ - ’ : . ¢
it L R - , r z.(%; 1 L - - y \
'~ W " " i : 4 -
! ' s M - i ! ' T LY «
\ ¥ 2 ~ 1 " - - - Sa
* - 2 L A - .
-~ - - - o - -
- ™~
L)
. . f
< )
, v : FREI . :
~ - 5 i -
2 S Xk - N ' v = . oo, H i fe
p the
" 2l ! N - N , .
. - )
» -
‘ - . K
- ) e v . :
kY -
3 . . L3, R . . . .
', - B ' P .___ﬁ.um. N \ o 'R
2 * i 13 * W.quﬁ._ - v b e - -~ Tt % LW ,m_. ’
Y e ot P ", PRl W or o , o ) R
Pyl I AP S v ‘e - Y
. - - -
ra Ly [y ¢ el E “ ' . B o W ) St (4
- . N TR A - ) = S L . * - . . * LA NG TR -
N R I e P ) 5 - I - b - .- EEREAE
} i et A bl ¥ e < LA [ - - h i &
- - T VR Pl b . w - P = - - Tetad d
r 4Rk - 2 Ne - ntpal Bt woaty
' [} = & ~ o L ] - ' e #
_ _ 1Y u\.r./& ¥ A Y s X - v - — - 4 “ K 1.m.ﬂ - * A ET
- ~ o T,
) & T 7 ramﬂﬁ $ .~ b b - o ' . S H et _x Ry
- i, v = - L - - - £ ey o 3 g et
] - - a2 13 ~ y Y v.m» Y ?H__ ‘.f.r
‘ - 2 = Lo ! RSt
- . . R s e - Ly
- ' « - o el - . = . mrM - i Y .:a-\wn T ELE Y
i ~ PATILA u.\«vn..? ity OO B - Pl -owh - -
- - L 3 " N * X I
ANV L s o x; B
P = - - vy
. X . N i N o = . ,.._vhm-__duw T!«.rq.\s i~
B - - o .
. ,g . LI Mot ,L,.(.a_u, LT N - 45 s P
i 3 P “w = ke ’ ~ u f + B 3 ¢ Topd Rl - -
v - ot T 4 R . - 5k A - ! ~ < g B - b ,__ﬂv t * Is
= . ~ ' - r 5 " - s . - - 14 h,w__ =
) - 2 t % by
(LY A 1A 4
o . . ) Lz Ao ‘o . o - " : : M PRTY -
‘ . L& L [ e ~Tedn
= \ 5 . : _ £ wily
Lt - , ; . . o _ . e Thi
5 g ” I ¢ - . & e
- - — £ E . on . et
“ e, N S grE % T
- 2 - - [ tl.ﬂ._»w
-y - Y - » : -
~ - _ |
5 3 %, N - b “ . —— v s
. . . T e - B v
\ . 2., .
» - .
“
Ll v '
- L
- 3 - =
o
¢ v 4 ¢ i L N LR AR -
- - 4 SO B v 4a # e g
4 bR
. Ly ‘ T
-
. [
[ o
p
) - t
§ 4 -
; g L - ?-.
v L
[ A
e, qmm..a
N 1 .
] Y L .-.m..;l-
. - - 5 - - &7y
- + e e
. . SO
. e A TR N,
. LWQ,#n 2
. - e Ty
g L " U.,ﬁ_,n.‘.u 5 ¥
b3 - -~ = -
iy il Al -fa . wa_mM..wﬁ.. :
= n 0 ~ -~ Jrh- ar » et ]
& i
%t Ul r.u.hﬁm.mﬂsh;__mh.ﬂ_ﬁh B e 7T iy




........................... Biconiins
MAINTENANCE MANUAL

A R ¥57/ Y, )

TURBOFAN

THRUST REVERSER - DESCRIPTION AND OPERATION

l. General

A. The thrust reverger on the JT3D turbofan engine (figure 1) is used to
reduce the length of the landing roll and coneists of an aft thrust and
& forward thrust reverser. The thrust reverser on each engine cperates
independently. Flow reversing compcnente on the forward thrust reverser
are located circumferentially around the first stage compressor case.
During forward thrust operation the exhaust alir from the fan sectlion of
the firast stage campressor is discharged in an aft direction from a duct
created by the power plant diaphregm and the towl ring assembly. The
aft thrust reverser, during forward thrust operstion, is sn intermediate
path for exhaust gas flow between the engine and the tailpipe. During
reverse thruet operations the forward thrust reverser actuatcors move the
cowl ring aft and reposition the blocker doore, lower vane sssemblies,
and baffle assemblies t0 discharge the fan exhaust air in a forward
direction. The aft thrust reverser sctuators move the aft thrust
reverper sleeve aft uncovering the cascade vane mssemblies. Movement
of the sleeve causes the clemshell doors to close through the action of
a hinge drive mechanism connecting the sleeve and the clamshell deoor
hinge arm. The aft thrust reverser actustes simultanecusly with the
forward thrust reverser. Engine exhaust gapBee are diverted through the
caacade vane asgemblies.

2. Aft Thrust Reverser

A. General

(1} The aft thrust reverser comsists of the eft thrust reverser frame
agsembly, two clamshell doore, twenty csacade vane agsemblies, two
door hinge assemblies, the aft thrust reverser sleeve, and tracks
and carriage assemblies. (See figure 1.) The tailpipe 1s mounted
to the aft mounting ring of the frame assembly and lies within the
sleeve. The thrust reverser installatlons for each engine are
identical except for the cascade vane assemblies. The deflectors
for various vane assemblies or each gide of each engine are
oriented at different angles in order to prevent exhaust gas
ingestion by the adjacent engine. Seals sre installed on the
clamshell door aft edges, the door hingee, and the aft thrust
reverser forward support ring to minimize exhaust ges leakage
during forward thrust operation.

2
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The aft thrust reverser is pneumatically operated by bleed air from
the high pressure compressor section. The thrust reverser control
system directs pneumatic alr to the sleeve lock actuators and
reverser actuators. For reverse thrust cperation, alr 1s directed
to the sleeve lock actumstors and reverser actustors in sequence,
releasing the sleeve and moving 1t aft, causing the clemshell doors
to rotate aft and toward the engine centerline by the action of the
hinge drive mechanism connecting the sleeve and the clamshell deoor
hinge arms. For forward thrust operation, the reverser actuators
move the sleeve and clamshell doors forward. The sleeve fairs with
the engine cowling and covers the cascade vane assemblies.

Aft Thrust Reverser Frame Assembly

(1)

The thrust reverser frame 1s a welded structure to which the
clemshell doors, upper actuator assemblies, cascade vane assemblies
and tailpipe are attached (figure 1). It consists of an aft
mounting ring, a forwvard mounting ring and comnecting structure.

The frame assembly 1s attached to the rear of the engine. The
tallpipe 1s attached to the aft mounting ring of the frame assembly.
The cascade vane sssemblies are attached to the frame between the
forwvard and aft rings. Hinge support assemblies at the upper and
lower vertical centerlines provide for attachment of the clamshell
door hinge assemblies.

Clamshell Doors

(1)

The thrust reverser clamshell docrs are located inside the aft
thrust reverser frume assembly and are attached to the clamshell
door hinge assembllies at the upper and lower vertical centerlines
of the reverser frame. (See figure l.) The clamshell door
assemblies are welded structures to which are attached hub seals
and an aft seal., Holes are provided on the hub seal for mounting
the deors on the hinge arms. The aft seal lnsures an even fit
between the door and the frame assembly when the doors are in the
cpen position.

Cascade Vane Assemblies

(1)

Ten cascade vane assemblies are mounted on eacn side of the af't
reverser frame assembly, except for the right side of englnes
No. 1 and 3 and the left side of engines No. 2 and 4 (figure 1).
There are eight cascade vane assemblies and two blocker assemblles
on these sides. BEach vane assembly 1s a casting with a row of
built-in turning vanes., The forward end of the vane sssembly 1s
bolted to the forwvard end of the reverser frame, The aft end is
inserted in the aft ring of the frame. On later installations, in
addition to being bolted at the forward end, several of the vane
and blocker assemblies are bolted at the thrust reverser aft
mounting ring and tallpipe flange. There are several different
cascade vane assemblies with turning vanes installed at different
angles to achieve the desired direction of exhaust gas deflection
during reverse thrust. The olocker assemblies are metal channels
with end plates for attachment to the reverser freme. No exhaust
gas flows through the blocker assemblies,

2

May 15/66
+



P EFFECTIVITY : Bafmjwm %.

TURBOFAN

csnanereaans * — 97 L
MAINTENANCE MANUAL

E. Clamshell Door Hinge Assemblies

(1)

A clamshell door hinge assembly 1s Installed through the top and
bottom surfaces of the thrust reverser frame assembly. (See
figure 1.) Each hinge assembly conslsts of an inner and outer
shaeft with flanges to which the c¢clamshell door hinge drive
mechenism and aft follow=-up rods are sttached A roller bearing
and a ball bearing are Ilnstelled between the shafts, and a roller
bearing is installed between the outer shaft and the frame. The
inner shaft rotetes within the outer shaft and the outer shaft
within the freme asgsembly during clemshell door esctuation.

F  Aft Thrust Reverser Sleeve

(1)

The aft thrust reverser sleeve is a mechanically actuated one
Plece cowl and fairing that rides or roller truck mechaniems and
tracks (Bee figure 1 ) The aft thrust reverser actuators move
the sleeve aft for reverse thrust operstion and forward for forwerd
thrust operation. During forwerd thrust operastion the sleeve
encloses end covers ell other thrust reverser components and the
tailpipe, fmiring with the engine cowl panels and the strut
fairing A roller asgembly which rides in the track between the
two upper actuators, and attachments for the upper actuator rod
ends are at the top of the sleeve A roller truck assembly at the
bottom of the sleeve attaches to the lower actuastor rod end. Four
support links at the top end bottom and right and left hand sides
of the sleeve attach the sleeve to roller trucks on the taillpipe
Attachments for the hinge drive mechanism rod assemblies are &t
the upper and lower forward edges of the sleeve.

G. Tailpipe

(1)

The tailpipe consiste of & cylindrical cone with support trecks for
the aft sleeve reller trucks welded to the purface at the upper

end lower vertlcael centerlines and the left and right horizontel
centerlines (See figure 1 ) The teilpipe is bolted to the aft
mounting ring of the reverser frame end lies entlrely within the
aft reverser sleeve during both forward and reverse thrust
operations.

3. Feorward Thrust Reverser

A Generel

(1)

2
Nov 15/61
Revised

The forward thrust reverser consists of twelve blocker doors, two
vane aszsemblles, two baffle mzpemblies, & cowl ring assembly,
tracks and carriage assemblies (See figure 1.) The cowl ring
assembly 1s &8 twoe pilece structure Joined at the top and bottom.
Eech secticon has & semnl attached to the forward lmner edge with
screvs.

78-5-0
Page 5
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(2) The forwerd thrust reverser is rneumatically operated by bleed air :
from the high pressure compressor sectitn, The thrust reverser
control system positions the blocker doors and cowl ring assembly
for the forward or reverse thrust positions. For forward thrust .
operation the blocker doors lay flat around the compressor case,
allowing the fan air to be discharged in an aft direction from a
duct created by the power plant diaphregm and the cowl ring
assembly. For reverse thrust operation, the forward thrust
reverser actuators move the cowl ring, vane assemblies and baffle
assemblies aft and rotate the blocker doors aft and inward to block
the aft flow of the fan air. This action eliminates the fan air
duect and causes fan air to be discharged in a forward direction.

B. Cowl Ring Assembly

(1) The cowl ring sssembly is a two-piece assembly surrounding the
engine immediately aft of the fan section of the first stage
compressor. (See figure l1.) It forms the outer wall of the fan
air duct during forward thrust operation. The right end left-hand
cowl ring essemblies are attached together by bolts through
structure at the upper and lower vertical centerlines. Each
assembly consists, basically, of an outer skin which fairs with the
engine cowling, an imner skin which is curved to form a duct with
the power plant diaphragm, web assemblies joining the inmer and
outer skin, and supporting ridbs end structure, Attachment
provisions for the blocker door links, baffle assemblies, and vane
assemblies are on the web structure. Openings for the forward -
thrust reverser track assemblies are alsc located in the web
structure. The cowl ring assembly rides on four carriage
assemblies, located on the upper and lower vertical centerlines,
and left and right horizontal centerlines. These carriage
assemblies are attached to the web structure and ride on tracks
mounted forward of the cowl ring assembly. A gas seal is attached
to a seal angle at the Junetion of the inner skin and the web
structure.

)
4

C. Blocker Doors

(1) Twelve blocker doors, six on each side of the engine, deflect fan
air exhaust in a forward direction during reverse thrust cperation.
Each door is a rectangular, curved casting of magnesium alloy
(aluminum alloy on later airplanes). (See figure 1.} Attachment
provisions on the door allow 1t to be comnected to the door links
and the forwerd thrust reverser ectuator rod ends. A roller bearing
(slide block on later airplanes) installed on the outer side of each
blocker door rides in an engine mounted guide track to stabilize the
blocker door in reverse and cruise positions.

{2} Additionally on later airplanes, the aluminum alloy blocker doors at -
the upper four locations each incorporate two cam follower rollers.
These rollers, in conjunction with turning cams on the upper six
short tracks, eliminate blocker door delay during movement of the j
cowl ring assembly to the reverse thrust positicn,

3
78-5-0 Jul 15/68
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D Vane Assemblies

(1)

3

(1)

In the lower fan exhaust area two turning vane assenmblies are
installed to direct the fan exhaust ailr flow forward during reverse
thrust operation., They are located on either side of the lower
sleeve carriage (6°00 o'clock position) and are bolted to the
carriage Ball bearing rollers, or slide blocks on later airplanes,
mounted on the upper side of the vane assembly ride in the grooves
of engine mounted guide tracks to provide for transiation of the
vane assenblies A fixed vane Installation is possible due to the
accessory section bulge at the lower area of the engine nacelle
This permits sealing of this portion in reverse since the clearance
between the power plant diaphragm and the cowl ring assembly is
nominally Q.02 ineh in this area  Vanes are installed in such a
manner as to provide the optlmum fan exhsust gas direction for
reverse thrust and to minimze self ingestion or eross ingestion.

Baffle Assemblies

Two baffle plate assemblies, one on each side of the upper sleeve
carriage assembly (12:00 o'clock position) prevent fan sir exhsust
from impinging on the strut seal penel area durlng reverse thrust
operation. (See figure 1.) On the upper side the baffle plates

are bolted directly to the sleeve carriage. Dall bearing rollers,
or slide blocks on later alrplanes, on the lower side of the baffles
ride In the grooves of engine mounted guide tracks to provide for
translation of the baffles The baffle plate is a s0lid One-piece
casting with a flat undersurfece in the sres of gas impingement.

F. Tracks and Carriage Assemblies |

(1)

é
Nov 15/62
+

Engine mounted guide tracks, twelve short tracks and four long
tracks, provide grooves for the ball bearing rollers or alide

blocks on the flow reversing components and carriages of the
forward thrust reverser to ride In during thrust reverser
translation The tracks are mounted around. the eircumference of the
fan section of the forward compressor case Just forward of the

cowl ring assembly The long tracks are located at the 3:00, 6:00,
9:00, and 12:00 o'clock positions and are the guide tracks for the
Tour sleeve carrizge asgemblies. The sleeve carriage assemblies

are mounted over the tracks and have four internally mounted rollers
which ride on the guide tracks The carriages are bolted directly
to the forward web of the ¢cowl ring assimbly and provide the main
support for the cowl ring. The carriages at the 3:00 and 9:00
ofelock positions heve slotted holes on either side to allow the
roller on one side of each of the blocker doors at this location to
ride 1n the respective long track groove The other blocker doors
and the other side of the blocker doors adjacent to the side
carriages ride in the short tracks One aide of each of the baifle
assemblies and each of the turning vane assembliles ride 1n short
track grooves

78-5-0
Page 7
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(2) On later airplanes, the short tracks et the upper six locations
each incorporate a turning cam. These cams, in conjunction with cam
follower rollers on the upper four blocker doors, eliminate blocker
door relsy during movement of the cowl ring assembly to the reverse
thrust position.

2
78-5-0 Jul 15/68
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THRUST REVERSER - TROUELE SHOOTING

l. General

A. If the cause of the trouble 1s not isolated using the trouble chart, the
trouble probably lies in the thrugt reverser control esystem. Perforn
trouble-shooting of the control system per 78-6-0, "Thrust Reverser
Control System Trouble Shooting."

2. Aft Thrust Reverser Trouble Chart

verser test, IF -

]
[ I

':'hen performing aft thrust
e

AFT THRUST REVERSER WILL APT THRUST REVERSER
NOT MOVE TO FULL FORWARD SLEEVE ASSEMHLY BINDS
THRUST POSITION OR FAILS TO OFERATE

Check for defective in-
stallation of rub shoes
on tailpipe tracks. See
figure 201, 78-5-81., IF -

Check for improper in-
stallation of clamshell
door deflection stops on
cascade vane assemblies.
See T8-5-91, "Install
Cascade Vane Assemblies."

IF -
1
OK - See T8-6-0 "Thrust NOT OK - Adjust im-
Reverser Control Byetem properly installed de- CONTINUED ON
Trouble Shooting flection stops. FOLIOWIRG PAGE
2
Nov 15/61 78=5-0
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f

NOT OK - Replace de-
fective rub shoes.

DK - Check for defective
installation of rub strips

on aft thrust reverser
gsleeve. 'See 78-5-T1,
"Install Aft Thrust
Reverser Sleeve." IF -

—

ROT OK = AdJust rub
gtrip installation

OK - Check for defectilve
rigging of lower actuator

eyebolt support which
mey be causing misalign-
ment of sleeve with
actuators. IF -

ROT QK - Rig lower
actuator ipstallation

QK - Check for defec-
tive rollers on aft

track roller installa-
tions (4 places). See
78-5-T71, figure 201.
IF -

—

NOT OK - Replace de-
fective rollers.

OK - Check for defec-
tive splice plate in-
gtallation at upper and
lower forward rings of
aft reverser sleeve.

IF -

[

NOT OK - AdJust splice
plate installations.

QK - Inspect aft thrust
reverser assembly for
defects. IF -

[

NOT OK - Repalr damsge
or replace damsged
assembly.

QK - Trouble sheoot thrust

reverser control system

T8-5-0
Page 102
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2. Forward Thrust Reverser Trouble Chart

When performing forward thrust
reverser test, IF -

CONTINUED ON

FOLLOWING PAGE

-

FORWARD THRUST REVERSER
WILL NOT GO INTC FULL
REVERSE TERUST

Check for lack of clear-
ence hetween cowliring
assembly and power plant
lower exhaust diarhragnm.
See "Adjustment/Test

Forward Thrust Rever-
ser " IF -

1

COMPLETE UNIT OPERATES
SLOWLY WITHOUT LINKAGE
BIKDING

See TB-6-0, "Thrust
Reverser Control System
Trouble Shooting."

0K - Check for premeture
contact of carrlage stop
bolts with carriage
tracks. IF'-

NZT OK - Readjust actu-
ater assembly rod ends.
See "Adjustment/Test

Forward Thrust Rever-
ser "

_J

OK - See 78-6-0, "Thrust
Reverser Contrcl System
Trouble Shooting.”

2
Nov 15/61
Revisged

NOT QK - Adjust contact
peint of stop bolts by
shimming between car=-
riage assemblles and
mounting flange as nec-
essary. See "AdJjust-
ment /Test Forward Thrust
Reverser.”

78-5-0
Page 103
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BLCCKXER DOORS HIT COWL
RING ASSEMELY SEAL RING
SUFFORT IN REVERSE
THRUST FOSTTION

HLOCKER DOCRS AND/OR
CARRIAGE ASSEMELY
ROLLERS SHOW EVIDENCE
OF SLIDING ON TRACKS

Adjust actuator assembly
rod ends. See Adjust-
ment/Test Fan Reverser

Replace affected units

|

BLOCKER DCOR JAMMING
BETWEEN DOOR SKID AND
LINK FITTING

]

FORWARD_ELGE OF BLOCKER
DOCR CONTACTING ACTUATOR
 WHILE IN CRUISE POSITION

LACK OF CLEARANCE
BETWEEN LINK AND STOP
CN LINK FITTING

TCO MUCH CLEARANCE
BETWEEN LINK AND STOP ON
LINK FITTING

File link in accordance
with blocker door ad-
Justment procedure in
78-5-1, Rig Forward
Thrust Reverser Instal-
lation

78.5-0
Page 104

Trim blocker door and/or
shim link fitiing per
blocker door adjustment
procedure in T8.5.1,

Rig Forward Thrust
Reverser Installation

2
Jul 15/67
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THERUST REVERSER - MA ANCE PRACTICES

This page block (201-299 page block) contains procedures for deactivating

and reactliveting the thrust reverser on turbofan engines,

52}

The maintenance practices included in this section (201-299 page block)

ere general meintenance instructions that do not definitely fall within
a specific category. Any maintenance practices that fall within a
specific category will be provided in the applicable page blocks,

2. Thrust Reverser Deactivation /Reactivation

A. Equimment and Materials

(1)

Forward reverser lockout bar, 2 reguired {stesl or alumimum,
0.60 x 0.375 x 9.75 anches)

I B. Deactivate Thrust Reverser (See figure 201.)

(1)

(2)

(3)

(4)

(5)

(6)
(7)
(8)

Open left and right fan cowl penels and side cowl panels. Refer to
Chapter 71, Power Flant.

With thrust reversers in cruise position, disconnect and cep
rneumetic line (9) at forward end of lower lock actuator (8) on
aft reverser.

Lockwire (double twist method) lower sleeve hook (4) in down and
locked position to lock roller (6) located on lower truck (7).

Remove forward thrust reverser carrisge stop bolts (1) from both side
carrisges (2).

Insert forward reverser lockout ber (3) between track stop lug and
carriage stop bolt hole (1) on each side carriage (2).

Reinstall carriage stop bolt (1) in both side carriages (2).
Close left and right slde cowl panels and fen cowl penels.

Flecard reverser at aisle stend in control cabin as inoperative.

! C. Reamctivate Thrust Reverser (See figure 201.)

(1)

3
Jan 15/69
+

Open left and right fan cowl panels and side cowl panels. Refer to
Chapter Tl, Power Flant.

78-5-0
Page 201
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(2) Remove forward thrust reverser carriasge stop bolts (1) from both side
carriages (2). :

(3) Remove forward reverser lockout bar (3) inserted between track stop
lug and carriege stop bolt hole (1) on each side carriage (2).

(4) Reinstall carriage stop bolt (1) in both side carriages (2).

(5) Remove lockwire securing lower sleeve hook (4) to lock roller (6) on
aft reverser.

(6) Remove cap and connect pneumstic line (9) at forward end of lower
lock actuator (8),

(7) Close left and right side cowl panels and fan cowl panels,

(8) Remove thrust reverser inoperative placard from aisle stand in
control cabin.

SEE VIEW 2

3 FORWARD

Egg&ng&? 8AR 1 STCP BOLT HOLE

{STOP BOLT REMOVED)
——__-_-_-_-_

ACTUATOR
9 DISCONNECT 8 LK a
PNEUMATIC J LL
H
\ — 'ﬁ LINE HERE 5 TAUCK
F‘ VIEW 2

; i L2 FORWARD REVERSER
SIDE CARRIAGE
12 PLACES)

5 TRACK

8 LOWER LOCK

NOTE REVERSER WITH ONE
SLEEVE LOCK SHOWN
DEACTIVATION iDENTICAL
FOR REVERSER WITH TWO

.1 — SLEEVE LOCKS

1

VIEW 1

Thrust Reverser Deactivation 3
78-5-0 Figure 201 Jan 15/69
Pege 202 +
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3. Fan Reverser Blocker Door Deactivation/Reactivation

A. Equipment and Masterials (per door)

(1) BACP1IKS, 2 each

(2) M¥821913-58, 2 each (optional MS21913-5J or -5K)
B. Deactivete Blocker Door

NOTE: Blocker door deactivation may be accomplished within the
+ conditione of the B-~707=329C, Minimum Equipment last,
reference Flight Manual Chapter 1l.
‘ In such a case, reverser i1s considered as operatfive.
Fault correction and door reactivation must be forecasted
during next aircraft 'B' check,

(1) Remove blocker door, Refer to Chapter 78-5-21 Pages 401-403.

! (2) 'Remove actuator and hoses, Refer to Chapter 78-6-31 Pages
401-403.

(3) Plug fittings at both pneumatic manifolds with cep M521913-5S
and packing BACPllKS.

C. Reactivate Blocker Door

(1) Proceed in reverse order than for deactivation.
Same chapter references apply for actustor and door installation.

T.MAT.FR. 78-5-0

g SAB, REV 27 DEC 1075 (208 Soaa)
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FORWARD THRUST REVERSER - REMOVAL /TNSTAITATION

l. Genersl

A. The forward thrust reverser components ere located around the
circumference of the first stage compressor cese of the engine and cennot,
therefore, be removed from the engine ms e unit. Removel and
installetion of the forward thrust reverser components , consisting of the
cowl ring essembly, blocker doors, vane amssemblies, tracks and carriage
assemblies are covered in the respective components maintenance preactices.
See Sections T78-5-11 through 78-5-51,

2 '
Jul 15/68 78-5-1
+ Pege LO1
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FORWARD THRUST REVERSER - ADJUSTMENT /TEST

1. Forward Thrust Reverser Adjustment

A, Equipment and Mzaterlsls

(1)

Alr pressure source - 0 to 60 psig, using dry air’

B. Adjust Forward Thrust Reverser Installation

(1} Adjust aligmnment of cerriage sssemblies end cowl ring.

(a) Manually move cowl ring aft 7.50 (+0.00/-0.15) inches from

()

forward thrust position. Add shims as necessary between
carriage flanges (four places) and cowl ring so thaet carrisge
stop bolls on all four carrieges engage simuitaneously with
bosses on carriage tracks, (See view 2, figure 501.)
NOTE: If tapered shir 1s required, fabricate as follows:
Material -- 2024-T3 sheet per QQ-A-355
Thickness -- 0,063 inch maximm i
Length and Width -- same as laminated shims used
Taper -- 0.010 inch per inch maxamm
Pinish -- Skydrol Resistant Finish 2.30

With cowl ring restrained in full reverse position per
paragraph 1.B.(1){z), the clearance between the diaphragm and
the sleeve at the dimple in the lower section of the sleeve
shall be 0.02 to 0.08 inches at the closest point. (See detail
C.) When instelling cowl ring, required gap can be obtained by
shimming fan sir exhaust diaphrzgm es described below:*

1) Remove antirotation clips (two places) from exhaust
dilaphregm and fram engine flange. (See section D-D.)

2) Add leminated shim between clip and exhsust diaphragm
(two places) and remove laminations as necessary to obtein
required gep.

768-5-1
Page 501
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SLOT SEAL PANEL

[
1
\ 0 T
SO
SEE DETAIL A A——;—"Q Nt ’
¢ (1 3 |

FORWARD THRAUST
REVERSERIN FORWARD

THRUST POSITION

COWL RING
ASSEMBLY ——aud |

I 7

Q FWD

FAN COWL PANEL

[
.. ==——%EE DETAIL:_,)
L. |

_.._..—-"‘/" \

+002/-004 INCH

{+0 04/—0 08 INCH ALLOWABLE K

i 0 03 (+0 03/—0 00)

INCH

FAN COWL PANEL

) rwo

e

COWL RING QVER 15% OF PERIPHERY |
D ___L__,

———

ASSEMBLY

. -y

i

DETAIL A

BLOCKER SEE VIEW 1
GAP B

: I (MEASURED

' > AT ¢ DOOR)

BLOCKER DOOR DQOOR SKID
LIN
® SECTION A-A [—) Fwo
025 INCH INNER RING
SEAL RING HOUSING -—-”——o 02 (+0 03/~0 00) INCH
+ 006 INCH
DOOR ¢ = ENGINE FLANGE
' 00 INCH R N———QUTER RING —
> SEAL RING SEAL RING HOUSING
HOUSING
I:> FWD ——f——— MAX GAP
003 INCH
RESTORE FINISH TO
TRAIMMED EDGE
|:> FWD
BL K ] A TRIMMING
VIEW ] DETAIL B
Forward Thrust Reverser Adjustment 2
78-5-1 Figure 501 (Sheet 1) Jul 15/68
Page 502
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CHAMFER SHIM, e
050 X 45°*
r C {2 PLACES)
: — ——
1
::.l'::ORT SEE DETAIL D
MACKETC !
]
| ~— SEE DETAIL C
!
| DEFLECTOR
' DCOOR —
LIMK
COWL RING

SHIM - MAKE FROM 2023-T3 OR T4

L C
ALLIM SHT OR USE BACS40C6-6

(378 X 3/8 BY 0 093 INCH LAMINATED
ALUMINUM S5HIM STOCK)

SECTION B B

[::>FVVD

ASSEMBLY
FORWARD THRUST REVERSER
IN REVERSE THRUST POSITION

A GAP OF 0.02 TO 0.08 INCHES
MUST BE MET AT AREA OF CLOSEST
CONTACT BETWEEN COWL RING
{OUTER WALL OF FAN AIR DUCT)
AND POWER PLANT [HAPHRA GMm
{INNER WALL OF FAN &IR BUCT}

POWER PLANT

1/B INCH DIA (M52042684-7) RIVET
OR USE NAS517-2-2 SCREW (Ok EQUIV)
AND NASE7IA0BW LOCKNUT

) FwWD

SHIM - MAKE FROM 2023-T3 OR T4
ALUM SHT OR USE BACS40C-6
(3/8 X 3/8 BY D 073 INCH LAMINA

LINK ALUMINUM SHIM STOCK)

SUPPORTY

PIAPHRA GM

COWL RING

DETAM C ASSEMBLY

LAMINATED SHIMS.

COWL RING

CARRIAGE TRACK ASSEMBLY

CARRIAGE
STOP 8055
TED

SECTION C-C

[ CETERMINE SHIM THICKNESS AS FOLLOWS
WITH SLEEVE IN THE FORWARD POSITION PUSH THE
AFT EMD OF BLOCKER DOOR INWARD AGAINST THE
DOOK AND MEASURE GAP "A" PER SECTION VIEW A-A
REQUIRED SHIM THICKNESS EQUAL GAP "A® MINUS ¢ 03
INCH SHIMMING NEED BE DONE AT ONLY ONE LINK
FITTING LOCATION PER DOOR

2

Jul:15/69 Figure

BLOCKER
DOOR

4223FVVD

CARRIAGE
ASSEMBLY

CARRIAGE
STOP BOLT

VIEW 2

FPorwerd Thrust Reverser Adjustment

78-5=1
Page 503
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0 05 MIN GAP
COWL RING ASSEMBLY
f—— 0 02 MNCH MIN GAP >

FORWARD THRUST BLOCKER DOOR
REVERSER BLOCKER
DOOR ACTUATOR

-

T

11 43 INCHES
(FULL REVERSE POSITION)

DETAIL D
0.10 INCH MIN GAP [T
E MAGMNESIUM BLOCKER DOOR INSTALLATIONS ONLY

ALUMINUM BLOCKER DOOR INSTALLATIONS ONLY BLOCKER DOOR LINK

FAN AR
EXHAUST
DIAPHRA G
FAN AIR
EXHAUST
ENGINE DIAPHRAGM
FLANGE REAR VIEW
LAMINATED SHIM
ANTI-ROTATION CLIP
SECTION D-O
Forward Thrust Reverser Adjustment 2h
T8-5-1 Figure 501 (Sheet 3) Jul 15/€9

Page 50k
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It i
[
FORWARD THRUST REVERSER

IN FORWARD THRUST
N i

SEE DETAIL F
*SEE DETANIL EJ-L
COWL RING
ASSEMBLY

X

BLOCKER DOOR
1‘CF|UISE POSITION)

|

1 |
Er 2
CAM FOLLOWER

! ROLLER

N DETAIL E

' NOTE APPLICABLE ONLY TO THE UPPER FOUR
' BLOCKER DOOR POSITIONS ON INSTALLATIONS

i USING ALUMINUM BLOCKER DOQRS

{REVERSE
A THRUST
\&/ POSITION)

Q( T

8L

ADD WASHERS NOT TO EXCEED
012 INCH MAXIMUM ADJUSTMENT

(TYPICAL 8 PLACES) /
]
; +-

SECTION E

OCKER DQOR
CAM FOLLOWER ROLLER

002 TO Q004 INCH
{TYPICAL B PLACES!

! F <= z 0002 TO
b l 0062 INCH GAP
#\ —_ VERTICAL G ENGINE -
|
. SEAL
' RETAINER  pgTAINER @
il | COWL RING
AP
' SPLITTER :lonzH:oAGM
' AREA \
i Ty i 0062 INCH GAP

Forward Thrust Rever

Figure 501 (8

|
24 |
Jul 15/69

SEAL

‘ _ cowt nme--.-‘\
D:ETAIL F \— . ) \

\——\/—/J
| F * \

SECTION F-F

ser AdJustment
heet k) T8~5=1
Page 505
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3) Be sure that clips are firmly secured at engine flange and
diaphragm ring attachment when shimming 13 completed.

On airplenes with adjustable seal at cowl splitter ares
(detail F), perform following:

1) AdJust seal to obtain 0.002 to 0.062 inch gap between cowl
ring and diaphragm with cowl ring in cruise position.

2) Move cowl ring to full reverse position and check that seal
clears diaphregm by 0,002 inch minimum throughout travel.

Adjust cowl ring and carriage assemblies so that cowl ring
moves aft freely by hand from forward thrust position to full
reverse thrust position,

Adjust blocker door Installation as follows:

(a)
(b)

(d)

Remove fan cowl panels. See Chapter T1l.
Remove slot seal panels.

1) Remove nacelle forward falring. See Chapter 12, Access
Doors and Panels,

2) Remove two screws securing each slot seal panei.

Rotate the blocker dcors so that they will clear the door skids,
then move the cowl ring all the way forward.

1) For installations using aluminum blocker doors, check that
door installation permits full engagement of contact
surfaces of slide blocks with tracks when door 1s in cruise
position. Adjust, 1f necessary, by adding washers in equal
increments, not to exceed 0.20 inch maximum total (0.10
inch maximum per side), between slide block and slide block
retaining bolt bushing in door. After adjustment, tighten
slide block retaining bolts to 20-28 pound-inches torque.

2) To prevent bolt head from scoring track, do not exceed
0.016 inch wesher thickness between holt head and slide
block. (Applicable to all installastions.)

Push the aft end of the door Inward against the door skid and
check that gap A, figure 501, section A-i, 1s 0.03 inch
minimum, If filing is required, then gap A shall be held to
0.03 (+0.02/-0.00) inch.

With thrust réverser and contrcls in forward thrust position
apply 80 to 100 psig to the forward thrust lines of reverser
preumatic system., See 78-6.0, Test Thrust Reverser, for
instructions on connection of ground air source.

2k
. Jul 15/69
+
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(3)
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(f} Check that at least one of the link assemblles for emch door
contacts the link fitting stop and thet gap B of figure 501,
section A-A, 1s 0.15 (& 0.10) inch.

1} If gap B is less than 0.05, trim the forward edge of
blocker door per view 1 and/or shim the link fitting per
section B-B of figure 501.

2) If gap B 1s greater than 0.25 inch, file boss on link
. essembly as necessary to obtain 0.25 inch gap. This
maximim dimensjon is 10 ensure that the blocker door will
‘ ¢lear the fen cowl panel.

(g) For installations using aluminum blocker doors, perform the
followang at the upper four locmtions only:

1) With blocker door in cruise position, adjust each cam
follower roller and bushing to maintain 0,02 to 0.04 inch
clearance between short track and roller. (See deta1l E.)
Add washers, not to exceed 0,12 inch maximm adjustment,
under cam follower roller and bushing to obtein specified
clearance between track and roller.

With cowl ring ageinst reverse stops, check for clearance between
blocker doors and cowl ring. {See detail D.) On installations
using magnesium blocker doors, the minimm clearance i1s 0.02 inch.
On installations using aluminum blocker doors, the minimum clearence
is 0.10 inch. If specified clearance 1s not present at locations
shown, check ectuators for proper extended length meassured fram rod
end bearing centerline to aft face of bushing retainer plate

{detail D). All doors shall clear leading edge of cowl ring by 0.05
1'nch minimuom.

Ald,]ust rod ends on both vane assembly actuators so that actuators do
not bottom 1n either forward or reverse thrust positions.,

Forward Thrust Reverser Installatiom

FPlace forward thrust reverser in reverse thrust position manusally by
sliding cowl ring aft until it stops. Check that cowl ring has moved
aft to full reverse thrust position wathout binding.

Check that carriasge stop bolts (four places) engage with stop bosses
on caerriage tracks. (See view 2, figure 501.)

Check that minimum gap of 0.02 inch exists at pomnt of closest
contact between inner cowl ring duct skin and diaphregm at lower
vertical centerline as shown in detail C.

Flace forward thrust reverser in forward thrust position manually by
sliding ecowl ring forward till it stops.

78-5-1
Page 507
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Check cowl ring - engine flange aligrment. (See detail B.)

(a) Make this check with ground air source comnected at ground
service comnection and regulated at 25 psig. See T78-6-0 for
mstructions on connection of ground air source.

(b) Check that inner ring of seal ring housing of cowl ring meets
inner dimmeter of engine flange within % 0.06 inches maximum.,

(¢) Check that gap of 0.02 (+0.03/-0.00) inch exists between face of
inner ring of seal ring housing and face of engine flange.

(d) Check for maximm gap of 0,030 inch between face of engine
flange and face of outer ring of seal ring housing.

On airplanes with adjustable seal at cowl splitter area, check for
0.002 to 0.062 inch gap between cowl ring and diaphragm with cowl
ring in cruise position and 0.002 inch minimum clearance throughout
cowl ring full travel, (See detail F.)

Check aligmment of cowl ring and fan cowl panel as shown in detail
AI {

Check blocker door aligrment.

(&) Check that each blocker door moves freely by hand on the links
and tracks.

(b) On aluminum blocker door installations, check that contact

surfaces of slide blocks fully engage tracks.
(¢) With forward thrust reverser manually pesitioned aft to
reverse thrust position, check that blocker door actuator roa
end bearings mate with blocker door attachment bosses witn no
rreloed. i .

(d4) At upper four door locaticns on installations with cams and \
rollers installed, check for 0.02 to 0.C4 i1nch clearance
between short tracks and rollers. (See section E-E.)

(e) With thrust reverser in forward thrust position, check that =
gap of 0.03 inch minimum ‘exists between link and link support
fitting. {See section A-A.)

Check actuator rigging.

(a) Check that piston rods of blocker door actuators (12 places)
hottom when cowl ring 1s manually positioned aft to reverse
thrust position.

(b) Check thet piston rods of vane assembly actuators do not bottom
in eilther reverse or forward thrust positions.
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ARY

| FORWARD THRUST REVERSER - INSPECTICN/CHECK

l. Genersl
& Inspection of the forward thrust reverser consists meinly of the
following checking the cowl ring =ssembly for missing or loose raivets,
skan cracks, and freedom of travel, cheeking door linkage for freedom of
trevel, actuetors for demeged piston rods, and fen exhaust diaphragm
upper turning veanes for crecks.

2 /' Exam-ne Cowl Fing Assembly

b Check for missing or loose rivedts., £ meximum of two rivets in adjeoining
holes 1s permissible or four rivets in 15 inches in any one row is
Dermissible before repuir 1s required. For repair procedures, see .
3tructurel Repair Msnual.

IB Check for skin cracks. Cracks up to Lt inches sre tolersble providing tns

| erack dees not go through more than two fastener holes. For repair

i procedures, see Structural Repair Manuaml.

|

C. Check for freedom of travel. Cyele cowl ring end check roller travel cof
carriages. Check for rubbing at top baffle plstes and bottoming on
chimey fairing of strut.

-y

D Check follow-up installation.
(1) Check rods for distortion,

L {2) Check rod end bearings for freedom and wear,

E. Check blocker doors.

(1) With cowl ring 1n reverse position, &ll doors shall cperate freely
yithcut sticldng or binding throughout full travel.

F. Check actuetors -

I
(1) Check alignment of actuator to blocker doors by disconnecting door
and gumiding piston rod to its recess.

(2) While actuator is diaconnected,‘check movement of piston. Check rod
‘for evidence of galling., Loss of plating on rod will ceuse rust.

(3) [Check pnewmstic flexible hoses to see if they are causing side loads
Ior down loads on actuators and thereby restreining movement,
i
(4) With cowl ring at full reverse travel and carriage stop bolts in
‘contact with track lug, check to see 1f the 12 long actustors ere

bottomed without blocker doors contecting outer lip of cowl ring.

Oct 15/68 78-5.1
+ Page 601
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G. Check Lower Vane Asgemblies for Cracks

(1) One crack up to 0 25 inch 1in length 1s allowable in each of the
individual vene segments of the vane assembly and 1n each support
channel and strongback. (See figure 601.)

COWL RING
ASSEMBLY

STRONG BACK (TYPICAL)
ONE CRACK UP TO

025 INCH LENGTH
ALLOWABLE IN EACH
STRONG BACK

YANE SEGMENT (TYPICAL)
ONE CRACK UP TO

025 INCH LENGTH ALLOWABLE
ER SEGMENT

FORWARD THRUST
AEVERSER VANE

ASSEMBLY
{2 PLACES)
CHANNEL ﬂ
OME CRACK
UP TQ
025 INCH
ALLOWABLE FWD@
Forvard Reverser Vane Assembly Crack Lim+ts 2

78-5.1 Figure 601 Oct 15/68
Page 602 +
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o Inamare Frn Thsust Dunphiruem Uvper Turn:ng Venes

& Check vene issemblies for ecracks i ee frignre AQ2.)

t {1) One cr=ck up to 0 25 inch 1n length 1s :llowable in each of the

individual vene segments of the vine assemblies before weld repair

15 required.

12) If weld repair 15 required, vaofer to Forward Thrust Peverser -

~pproved Repalrs.

SEE VIEW | )

FORWARD THRUST REVERSER
IN REVERSE THRUST POSITION

VANE SEGMENT (TYPICAL}
ONE CRACK UP TO

025 INCH IN

LENGTH ALLOWABLE o

PER SEGMENT = \?
|

2 Fan Zxhaust Diepnragm Upper Tuiring Vvanes Crack Limits
Cet 15/68 Figure 602
-

‘g
(K
m

-

D
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FORWARD THRUST REVERSER - AFPROVED REPATPS

1 Rapsir Fan Exhaust D1 phreem Uoper Turning Vanes

4 General

(1) Weld repm:r of the fan exhaust “1aphregm upper turning valves, as
specified 1n this procedure, is _ccomplisned using applicable
welding procedure in the Cverhaul Manual

B Yeld Repair Turning Vanes

(1) Repair cracks as follows
(a) Stop drill erack
{b) Route out crack,

{¢) Weld creck asing Hestellov W rcd Base meterial 1s sither

AIST 321 or 347 stainless steel No stress relief 1s required
after welding.

(d) After welding, hand work any distortea parts to contour

2
Oet 15/68 € it
+ Page 201
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COWL RING ASSEMELY -~ MATNTENANCE PRACTICES
l. Removal/Instalistion Cowl Ring Assembly

4 General

(1) The cowl ring assembly 1s a two-piece assembly and may be removea
from the engine by disconnecting the blocker doors, vane assemblies,
and baffle assemblies from the cowl ring and then removang the bolts
and screws holding the two halves of the raing assembly together at
the upper and lower vertical centerline of the cowl ring,

(2) Individual cowl ring assembly halves are not interchangeable with
units of other serial numbers., The sleeve essemblies are fabricated
in matehed sets to match the fan exhaust area and are serialized as
a set.

tu

Remove Cowl Ring Assembly

(1) Disconnect blocker doors fram cowl rang assembly. (See view 4,
figure 201, )

(2} Disconnect actuator from blocker door by removing actuator rod-
to-blocker door attachment bolt.

(b) Remove bolt, nut, washer and cotter pin (two places) at blocker
door connections to eowl ring links (two places each door on 12
blocker doors).

(2} Dasconnect four cerrisge assemblies, located at upper and lower
vertical centerlines, and left and right horizontal centerlines.

{z) Remove four bolts attaching carriage assemplies at upper and
lower vertical centerlines to cowl ring., (See views 2 and 3.)

NOTE Cowl ring assembly upper splice plate (36, detail B) is
held to cowl ring assembly by carriage assembly on upper
! vertical centerline.

(b) Remove bolts attaching cerriesge assemblies at left and right
horizontal centerlines. (See view L4.)

2
Jen 15/70 78-5.11
+ Page 201
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SOEING 7 ..l.l.l.I-lII-.I...I-I.--I.I.
Sl @Zfa{ L EFRECTIVITY
e
TURBOF AN

| VOWER SEAL RINC S#1ICE INSTALLATION SCREW 6 NASS17 3 4

TOTOWE L T QINE ASSEMRLY INSTAIIATION SUREW 1O NASSLT 3-2

1OwWASHER L ANOEIR IO

1 NI IR NASKT? ahy

5 | 0wEk SPHICE ANELE

& IOLER LOWE RWNC ASSEMBLY INSTALT ATION SCREW - 2 NASSZ 33

o 1TOVER AT SPIICE PEATE

R (O RINC ANSEMAL Y HALF

9 IeVE COWT QR ASSEMBLY INGTAITATION BOLT 8 BAC B3UEF-3-3 [L==

O oy Fo 0 RING ASSEMBIY INSTAITATION BOLT 8 8AC B3UEF 3 2 (1=

10 [ E? 0wl RING ASSEVIBLY INSTATIATION BOLT 4 BAC A30EF-3-4 [T
33 (=
3g [
3-5 1=

SEE DETAIL B

I L0 78 COWL RINC ASSEMBLY INSTALLATION BOIT 8 BAC B30EF-

11 ™ ER COUL RING ASSEMBLY INSTALLATION BOLT 4 BAC B30EF-
0 TR OO RING ASSEMBLY INSTALLATION 80LT 4 BAC-B30EF-
12 10" ER (00wl RINC ASSEMBLY INSTALLATION SCREW 10 NAS517-3-2
13 1 #SHER 2 ANOH-10L

4OAUT 14 NASHTS-A W

15 SPLICE ANPLE INSTAE] ATION SCREW A NASS1T-3-4
16 ' ASHER % aN8el) PLO

Iy 1OV FP SPLICE INSTALLATION SCREW - ANASS517-3-4
1% SPHILE MATE

19 NuT < NASET Adw

200 ASHIP 4.4N%00-10L

21 1O ER SEAL RING SPUICE PLATE

22 anASP 2 AN ALW

23 100 ER SPUICE PYATE INSTAILATION BOLT - 2MA51304-&[> “?Q

23 | E3 SPIICE PLATE INSTALLATION BOIT - 2 NAS1304-6W |3> ;3:;,,
24 LOWER SPLICE PLATE INSTALLATION BOLT - dNAS]1303-5 D o
24 10" 7 SPHICE PLATE INSTALLATION 801 T 4 NAS1303 5W [i‘/‘-

25 1OV ER SPLICT PLATT INSTALLATION SCREW 4 NASSLT 3-4

26 LOLER SPUICE PLATE

26

————SEE DETAIL A
L

ue

USED ON &9-1277h
ASSEMBLY INSTALLATIONS ONLY

E= useD an 65-57051
ASSEMBLY INSTALLATIONS ONLY

|§> NUTPLATES USED ON
SPLICE 121) INSTEAD OF
NUTS 13t AND WASHERS 14}
ON LATER INSTALLATICNS

DETAIL A

Cowl R.ng Assembly Instaiiation 2
78-3-11 Figure 201 (Sheet 1 of 4 Nov 15/62
Pege 202
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27 UPPER SPLICE CONNECTION SCREWS 6 NASS17-3-4 33 UPPER SPLICE PLATE INSTALLATION SCREWS - 2 NASS17 4-16
28 UPPER SPLICE CONNECTION SCREWS 6 NASS1T-3 3 34 UPPER SPLICE ANGLE

2 UPPER SPLICE PLATE 35 NUT 2 NASHTO-AIW

30 UPPER SPLICE PLATE INSTALLATION SCREWS 4 NASS17-3-6 3 COWL RING UPPER SPLICE PLATE (REMOVE WITH CARRIAGE
31 UPPER SPLICE PLATE INSTALLATION SCREWS - 4 NASS17-3 2 ASSEMBLY)

32 UPPER SPLICE PLATE INSTALLATION SCREWS - 2 NASS517 4-13

SEE

CONFIGURATION ? [

SOME 69-12776 COWL RING ASSEMBLY INSTALLATIONS
HAVE CONFIGURATION 2 SPLICE CONNECTION  ALL OTHER
69-12776 INSTALLATIONS HAVE CONFIGURATION

1 SPLICE CONKECTION

CONFIGURATION 1 [D

21 UPPER SPLICE CONNECTION SCREWS - 6 NAS517-3-4
28 UPPER SPLICE CONNECTION SCREWS - 2 NAS517-3-3
2 UPPER SPLICE PLATE INSTALLATION SCREWS - @ NASS17-3-2
30 UPPER SPLICE PLATE
304 SEAL [T
308 RETAINER
31 UPPER SPLICE PLATE INSTALLATION SCREWS - 4 NAS517-3-4

% L4 32 UPPER SPLICE PLATE INSTALLATION SCREWS - 2 NASS17-4-13

L % 33 UPPER SPLICE PLATE INSTALLATION SCREWS - 2 NASS17-4-16

31 UPPER SPLICE ANGLE
35 NUT 2 NAS6T9AIW

36 COWL RING UPPER SPLICE PLATE

(REMOVE WITH CARRIAGE AS SEMBLY)
36A WASHER - 4 AN60PDA16L
368 NUT - 4 NAS679A4W [

[ arpuicasLe 10 65-57061
COWL RING ASSEMBLIES ONLY

[ nutpLaTES USED INSTEAD OF NUTS
AND WASHERS ON SOME ASSEMBLIES

[E=> APPLICABLE TO ASSEMBLIES
HAVING ADJUSTABLE SEALS
AT COWL SPLITTER AREA

CONFIGURATION 3 . 33
DETAIL B

3 Cowl Ring Assembly Installaticn
Jul 15/68 Figure 201 {Sheet 2) 78-5-11
Page 203
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INNER TOP SPLICE INSTALLATION SCREWS - 3 NAS1303-3W
INNER TOP 5PLICE INSTALLATION BOLTS (4 NAS1304-6) AND
WASHERS {4 AN9G(- DA16)

UPPER SPLICE CONNECTION SCREWS - 2 NAS5]T-3-5

INNER TOP SPLICE INSTALLATIDN BOLTS (3 NAS1303-3W) AND
WASHER 13 NASG679-A3W)

FOLLOW UP LINKAGE
BRACKET

58 =9

7—39

CARRIAGE TRACK

7 CARRIAGE ASSEMBLY

COWL RING ASSEMBLY

CARRIAGE INSTALLATION
BOLT {4 PLACES}

: —_—
el by a
< S
[ _J
SPLICE PLATE
(SEE 36 DETAIL B)
Cowl Ring A.ssemﬁly Installaticn 2
78-5-11 Figure 201 (Sheet 3 of 4} Jan 15/62

Page 204
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COWL RING
ASSEMBLY

VANE ASSEMBLY INSTALLATION
BOLT {3 PLACES)

FORWARD THRUST
REVERSER VANE
ASSEMBLY (2 PLACES)

CARRIAGE INSTALLATION
BOLT i4 PLACES!

FORWARD THRUST
REVERSER VANE
ASSEMBLY ACTUATOR

ACTUATOR ROD-TO-VANE
ASSEMBLY ATTACHMENT BOLT

CARRIAGE ASSEMBLY

CARRIAGE TRACK

[> cenTer BOLT DELETED
ON SOME AIRPLANES

COWL RING
ASSEMBLY

. LINK ATTACHMENT BOLT

\\\\‘\iﬁ

Sk,

CARRIAGE ASSEMBLY
TYPICAL - 2 PLACES)

BLOCKER DOOR-TO-
COWL RING LINK

BLOCKER DOOR-TO-COWL
RING LINK ATTACHMENT BOLT

v
BLOCKER DDOR
FWD
ACTUATOR ROD-TO-BLOCKER BLOCXER DOOR CARRIAGE
DOOR ATTACHMENT BOLT ACTUATOR STOP BOLT
VIEW 4

2 Cowl Ring Assembly Installation
Jan 15/70 Figure 201 (Sheet &) 78=-5-11

Page 205
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Remove two vane assemblies, located on either side of lower
carriage assembly, from cowl ring assembly.

(2} Disconnect vane actuator froam each vane assembly by removing
actuator rod-to-vane attachment bolt. (See view 3.)

(b) Remove bolt, nut, and washer (3 places) attaching vane assembly
to cowl ring.

Remove installation bolts attaching cowl ring assembly halves
together at gplice connection at upper vertical centerline. {See
detail B and view 1.)

() Remove serews (37, view 1), bolts (38), screws (39), and bolts
(40) from nutplates at inner top splice.

(b) On airplanes having configuration 1 or configuration 2, remove
nuts (35, detail B), and screws (27) and (28). On airplanes
having configuration 3, remove nuts (35), and screws (27, 26,
and 29).

(¢) On airplanes having configuration l, remove screws (30, 31, 32
and 33), upper splice plate (29) and upper splice angle (34).
On airplanes having configuration 2, remove screws (30, 32,
and 33), upper splice plate {29) and upper splice angle (34).
On airplanes having configuration 3, remove screws {31, 32,
and 33), retainer (30B) and seal (30A} when applicable, upper
splice plate (30), and upper splice angle (34).

Femove installation belts attaching cowl ring assembly halves
“czether at splice comnection at lower vertical centerline. (See
as~.1l A,)

(2) Remcve nuts (19, detail A), screws (17), and splice plate (18),
b

(t) Remove bolts (23 and 24), washers (22), screws (25), and lower
splice plate (26).

(¢) Remove nuts (4), washers (3 and 13), screws (1, 2 and 6), and
lcwer seal ring splice (21).

(d) Remove nuts (14), washers (20 and 16}, screws (12 and 15) and
lower splice angle (5).

(e) Remove bolts {9, 10 and 11), lower aft splice plate (7), and
separate left and right-hand ring assemblies (8).

Lift cowl ring assembly halves away from engine.

3
Jul 15/68
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C. Instaell Cowl Ring Assembly

(1)

3
Jul 15/68
+

Position cowl ring halves on engine and assemble at splice
comnectlons at upper and lower vertical centerlines.

NOTE: Individual cowl ring sssembly halves of 65-57051 and 65-11750

(a)

(e)

(a)

(f)

(h)

cowl ring mssemblies are not interchengeeble wilth units of
other serigl mumbers. The sleeve assemhlies are fabricated
in mateched sets to match the fan exhaust area and are
serimlized as a set.

While menuelly meinteaining alignment of ring mssembly hmlves
position lower aft splice plate (7, detsil A, figure 201) and
secure with bolts (9, 10 end 11).

Position lower splice engle (5) at the lower, outer splice.
Secure with screws (12 and 15), washers (20 and 16), and nuts
(14).

Position lower seal ring splice (21) at the lower, inmer splice.
Secure with screws (1, 2 and 6), washers (3 and 13), and nuts

(4).

Position lower splice plate (26), and secure with screws (25),
washers (22), end bolts (23 and 24).

Position splice plate (18) at the lower, outer splice, Secure
with serews (17} and nuts (19).

Cn sirplenes having configuretion 1, position upper splice angle
(34, detail B) and upper splice plete (29), and secure wath
screws (30, 31, 32 and 33) at the top aft splice, On airplanes
having configuration 2, position upper splice angle (34, detail
B) and upper splice plate (29) and secure with screws (30, 32
and 33) st the top eft splice. On sirplanes having configuration
3, position upper splice angle (34, detail B), upper splice

plate (30), and seal (304) and retainer {30B) when appliceble,
and secure with screws (31, 32 and 33).

On eirplenes having configuration 1 or configuration 2 install
screws {27 end 28) end nuts {35) at top outer splice. On
airplanes havang configuration 3 install nuts (35), and screws
(27, 28 end 29).

Install serews (37 and 39, view 2), bolts and weshers (38), and
bolts (LO).

78-5-11
Page 207
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(2) 1Install four carriage assemblies, located at upper and lower
vertical centerlines, and left and right horizontal centerlines, to
cowl ring assembly.

(a) Attach carriage assemblies located on left and right horizontal
centerlines and on lower vertlcal centerline of reverser to
cowl ring assembly with bolts. (See view U,)

(b) Position splice plate between cowl ring and caerriage assembly
at upper vertical centerline and install four bolts through
carriage assembly and splice plate. (See view 2.)

(3) Install two vane assemblies, located on either side of the lower
carriage assembly, to the cowl ring assembly,

(2) Install with bolt, nut, and washer (three places) at attachment
. brackets on cowl ring, (See view 3, figure 20l.)

(b) Position actuator piston rod end between the flanges of the
clevis attachment on the forward face of the vane assembly
and attach with bolt, nut, and twc washers. Install weshers
between rod end and flange on either side. Tighten nut until

anug.

CAUTION . NUT MUST BE TIGHTENED CAREFULLY S0 THAT BOLT HEAD
AND NUT ARE JUST SEATED AGAINST THE FLANGES OF THE
CLEVIS  OVER-TIGHTENING CAN CAUSE BENDING OF THE
CLEVIS FLANGES WHICH MAY RESULT IN THEIR FAILURE.

(4) Connect blocker doors to cowl ring assembly. (See view k,)

(2) Install blocker door-to-cowl ring links with bolt, nut, washer,
and cotter pin (two places) to blocker door attachment bosses,
(two places each door on twelve blocker doors)

(v) Attach blocker door actuator rod to blocker door rod
attachment bracket.

(5) Adjust entire installation according to instructions given in
78-5-1, Adjust Forward Thrust Reverser Installation.

2
76-5-11 Jan 15/70
Page 208 +
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FORWARD THRUST REVFRSER BLOCKER DOORS -~ REMOVAL /INS ON

l. General

A On some of the blocker door installastions adjacent to the left and right-
hand side carrisges, a 1/2 inch diameter hole has been added to the web
et the reverser short tracks to allow removel of the blocker doors
without removing the short track brackets.

2. ZIRemove Blocker Door (See figure 401.)

A. Move forwerd thrust reverser sleeve and blocker door into reverse thrust
poalticn.,

B. On installations with short track access holes, proceed as follows*

(1) Pull the door to be removed forward until the door roller or slide
block lines up'with the hole in the short treck web.

(2) Disconnect sctuator rod end and blocker door-to-cowl ring links from
blocker door which 18 to be removed.

(3) Using an Allen Wrench through the mccess hole remove the roller
retalning bolt or slide block retaining bolt.

(4) Remove blocker door by swinging it out of tracks.

SHORT TRACK — BLOCKER DOOR —— FORWARD THRUST
REVERSER SLEEVE

FORWARD THRUST
REVERSER ACTUATOR

O

\

SHORT TRACK ACCESS HOLE ' BLOCKER DOOR
FOR BLOCKER DOOR ROLLER COWL RING LINK

BOLT OR SLIDE BLOCK [
BOLT REMOVAL

NOT ALL INSTALLATIONS HAVE
»HORT TRACKS WITH ACCESS
HOLES

2 Blocker Door Installation
Jul 15/68 Figure LO1 78-5-21
+ Page 4ol
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C. On installations adjacent to side carriages but not having short track
access holes, proceed ms follows:

(1) Disconnect actuator rod end and blocker door-to-cowl ring links from
blocker door which is to be removed.

(2) Remove short track and track mounting bracket adjacent to blocker
door,

(3) Remove blocker door.
D. ©Om all other installations proceed as follows:

(1) Disconnect blocker door-to-cowl ring links and actuator rod erd at
the blocker deor.

(2) Slide the door out the front of the short tracks,
3. Install Blocker Door (See figure 401,)
A, Maintain thrust reverser sleeve in same poaltion—as in parsgraph 2.
B. On installations with short tra.clE asccess holes, proceed as follows:

(1) Position blocker door with roller through slot on side carriage onto
long track and align blocker door so that roller or slide block
attach point is lined up with short track accesas hole.

(2) Using an Allen wrench through the access hole, install the roller or
8lide block with the retaining bolt. Use washers where required,
Tighten nut to within 20 to 28 pound-inches torque.

(a) PFor installations using aluminum blocker doors, check that door
installation permits full engagement of contact surfeces of
slide blocks with tracks when door is in eruise positiom.
Adjust, if necessary, by adding washers in equal increments,
not to exceed 0.20 inch maximm total (0.10 inch meximm per
side), between slide block and slide block retaining holt
bushing in door., After adjustment, tighten slide block
retarning bolts to 20 to 28 pound-inches torgue.

(3) Connect actustor rod end and blocker door-to-cow)l ring links %o
blocker door.

(4) Rig blocker door installation per instructions in paragraph 1.B.(2)
I and 1.B.(3) of 78-5-1, Forward Thrust Reverser - Adjustment /Test.

2
‘ 78-5-21 Oet 15/68
Page LO2 i +
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C. On installetions edjacent to side carriages but not having short track
access holes, proceed as follows:

(1)

(2)

(3)

(L)

Position blocker door roller in recess on short track and position
track, track mounting bracket, and blocker door in plece on engine
with the other blocker door roller through side cerriage slot apd
onto long track.

Install short track emd track mounting bracket.

(a) For installetions using alwmimm blocker doors, check that door
instellation permits full engagement of contact surfeces of
elide blocks with tracks when door is in eruise position.
Adjust, if necessary, by adding washers in equal increments,
not to exceed 0.20 inch maximwm total (0,10 ineh meximum per
side), between elide block and slide block retaining bolt
bushing in door. After adjustment, tighten slide block
retaining bolts to 20 to 28 pound-inches torque.

Connect actuator rod end and blocker door-to-cowl ring links to
blocker door.

Rig blocker door installation per instructions in paragreph 1.B, (2)
end 1.B.(3) of 78-5-1, Forward Thrust Reverser - Adjustment/Test.

D. For all other blocker docors proceed as follows:

(1)

(2)

(3}

2
Oct 15/68

" SAB BEV 17 AOU 1959

Slide blocker door into recesses on tracks from forward end of
tracks,

(e) For instellations using eluminum blocker doors, check that door
installation permits full engegement of contect surfaces of
slide blocks with tracks when door is in cruise poeition.
Adjust, if necessary, by adding washers in equal inerements,
not to exceed 0.20 inch maximum totel (0.10 inch maximm per
side), between slide block and slide block retaining bolt
bushing in door. After adjustment, tighten slide block
retaining bolts to 20 to 28 pound-inches torque.

Connect blocker door-to-cowl ring links and actustor rod end to
blocker door.

Rig blocker door installation per instructions in paragraph 1.B.(2)
and 1.B.(3) of 78-5-1, Forward Thrust Reverser - Adjustment/Test.

door locations (three en each side of the fan bifurcatio
additional rollers and matching parts are required before
sliding door into tracks,

NOTE: On installations hsving snmubbing cam device at the six up;)>er
)y

78-5-21
SAB 707/545 Page LO3
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FORWARD THRUST REVERSER BLO DOOJRS -~ 1IN,

l. Forwerd Reverser Blocker Doors I c

A, Generel

(1) ‘The blocker doors are magnesium or eluminum alloy cestings, The
examination criteria in this section applies to all blocker doors,

B. Examine Forwerd Thrust Reverser Blocker Doors
(1) Position cowl ring aft to reverse thrust positicn.

(2) Examine blocker doors for cracks, corner damage, and broken out
sections:

(2) Cracks 1/2 inech or less in length are ellowable. Stop drill.
(b) Cracks ere not permitted in viecinity of beering surfaces,

(¢) Corner damage up to 1/2 inch in eny direction is alloweble.
Blend to smooth contour.

(d) Repair broken out sections. Refer to Forwerd Thrust Reverser
Blocker Doors - Approved Repamirs,

(3) Position cowl ring forwaerd to cruise position.

2
Jul 15/68 78-5-21
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FORWARD THRIST REVERSER BLOCKFR DOORS - QVED_REPATRS

1. Geners]l

A, Irhe blocker doors are magnesium or alumnum alloy castings. Repair
welding is accomplished using filler meterial and sheet stock according
to the Overhaul Memual procedure applicsble to alloy requiring repair.

2. Rgm;ﬂr Forward Thryst Reverser Bloeker Doors

A. Remove defective blocker door from eirplane, Refer to Forward Thrust
Rleverser Blocker Doors - Removal/Installation.

B. R:ep.ir cracks, corner damege, and broken ocut sections as follows:

(1) Weld repair cracks exceeding 1/2 inch according to epplicable

\ Overhaul Manual procedure., If erack is located in previcus weld

t area, remove entire weld eres end weld in new sectiom.

(2) For corner demege up to 1/2 inch in eny direction, blend to smooth
contour. Build up damage over 1/2 inch with weld according to
gppliceble Overhevl Manuasl procedure.

(3) For broken out sections 3/4 inch or less in depth, trim up to 3/i
inch along edge with 1/4 inch rediue at elther emd. For larger
broken out sections, repair by welding in new section accordang to
applicable Overhaul Manual procedure.

C. Install repaired blocker door. Refer to Forward Thrust Reverser Blocker
Doors - Removal/Installation.

2
Jul 15/68 T8-5-21
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FORWARD REVERSER IONG TRACK FORWARD SUPPORT BRACKET - REMOVAL/INSTAILATION

1. ERemove Forwerd Reverser Long Treck Forwerd Support Bracket

A. Remove fan cowl panel. Refer to Chapter 71, Power Plant.

B. Position cowl ring asaembly to reverse thrust position (fully aft).

C. Remove three bolts and muts attaching long track to mounting brecket on
engine flanges C and D. (See figure 4OL.)

D. Move long track sft until forward end is disengaged from forwerd support
bracket on engine flange 3B.

E. Cut lockwire end remove two bolts attaching forward support brecket to
engine flange and remove forward support bracket. Remove fillers and
wiring support bracket as applicable.

2. Instell Forwaré Reverser long Track Forward Support Bracket

A, Positlion forward support bracket at engine flange B and install two bolts.
At the 9 c'eclock position only, instaell wiring support bracket under bolt
heed. If a 69-11707-8 support bracket is being installed on an
installaetion having gimbal type sctuetors, install fillers under support
bracket. (See figure L01.)

B. Torgue both bolts to 120-180 pound-inches and lockwire.

C. Move long track forward and carefully engage forwerd end in support
bracket,

D  Adjust position of long treck until mounting holes in track and mounting
bracket are aligned,

E. Attech track to mounting bracket with three bolts and nuts.

F. Cycle cowl ring assembly and check for freedom of travel. If interference
exists, refer to Forward Thrust Reverser - Adjustment/Test.

G. Position cowl ring assembly in cruise position (fully forward).

H. Install fan cowl panel., Refer to Chapter 71, Power Plant.

o
Oct 15/68 78-5-31
+

Page 401



BOoOrCING W

jm%ﬂ@_,}_

N
MAINTENANCE MANUAL

—

M e———

— COWL RING
ASSEMBLY

—
SEE V1EW1Q SEE VIEW 2

ENGINE l i ENGINE
FLANGE C‘

\ FLANGE B

FORWARD THRUST REVERSER

IN REVERSE THRUST POSITION

VIEW 2 LONG TRACK
WIRING SUPPORT BRACKET [P—BOLT {3 PLACES)
BOLT {2 PLACES) &

FILLER

/@% '
/{ FWD@

2
-r/@-——FILLEH

[e——————ENGINE FLANGE B

VIEW 1

Forward Reverser Long Track Forward Support Bracket Installation

0
78-5-31 Figure 401 Oct 15/68
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1. Removal/Installstion Aft Thrust Reverser

A, General

(1) The aft thrust reverser, !conelsting of the thrust reverser assembly,
tallpipe, and the &ft thrust reverser sleeve may be removed from the
englne as 8 single unit,

B. Equipment and Materlals

(1} Antiseize compound, Fel-Pro C-5 or equivalent (Felt Products Mig.
Co., Chicego 7, Illinois) or Ease-Off 990 (Tex=cone Company, Dallas
8, Texas) or equivalent

(2} Air pressure source - 0 to 60 psig

(3) Thrust Reverser Cradle - F70lkl or equivalent

(4) Fork Lift Truck - with 5 foot tines (for use with F701L1)

| C. Remove Aft Thrust Reverser

(1) Place thrust reverser in reverse thrust position.

(a) Comnect air pressure source to ground service connection and

(v)

(e}

Sep 15/6k4
+

regulate to 25 psig.

WARNING: GROUND AIR SUPFLY MUST NOT EE CONNECTED UNLESS THE
ENGINE SIDE COWL PANELS ARE COMPLETELY CLOSED, AND
FAN COWL PANELS REMOVED, TC AVOID STRUCTURAL CR ENGINE
DAMAGE OR INJURY TO PERSONNEL.

Move appliceble reverse thrust lever in control cab aft to
interlock position. Check that thrust reverser has moved aft
to reverse thrust posliticn.

WARNING: PERSONNEL MUST STAY CLEAR OF ENGINE WHEN THRUST
REVERSER IS HEING ACTUATED, A PLACARD SHOULD BE
PLACED ON CONTROL STAND WARNING AGAINST ACTUATION OF
THRUST LEVERS WHILE PERSONNEL ARE WORKING ON THRUST
REVERSER.

Disconnect ground eir eupply.

T8=5=61
Page 201
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{2) Discomnect lower actuator support link at thrust reverser connection
by removing cotter pin, nut, bolt (1, view 2, figure 2014), and
bushing (2 places).

(3) Remove nut and bolt (2) comnecting sleeve lower track to actuators.

(4) Disconnect lower actuator rod ends from lower actuators truck

assembly by removing cotter pin, nut, bolt (3), and two bushings (2
places),

(5) Disconnect lower actustor lock from actuators assembly at actuator
attach lugs (2 places) by removing bolt 2 places. This will allow

hook to rotate about lock actuator rod end, and hang below lock
actuator.

NOTE: This step necessary when using F70l41l cradle to provide
clearance for sleeve retaining lip across bottom of forwerd
tubular support on cradle.

{6) Discomnect upper actuator tubing at forward end of actuators (k4

places if upper actuator assembly Ilnecludes a lock actuator, 2 places
if upper actuator assembly does not have a lock actuator).

V0
SR I T Nl
SRR —
[ S TS,
AFT THRUST o <ok
|

REVERSER SLEEVE ———w—y }

";RIISI REVER SER
CRADLE tFrO141) SUPPORT!
14 PLACES)

Attachment of Cradle (F701L1l) to Aft Thrust Reverser Sleeve

3
78561 Figure 201 May 15/65
Page 202 +
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AFT THRUST
REVERSER
SLEEVE

ENGINE
SIDE COWL—X

AFT THRUST REVERSER
INSTALLATION BOLTS (60 PLACES!

ENGINE

AFT THRUST REVERSER ASSEMBLY
FORWARD MOUNTING RING

RIGGING PIN LOCATION

UPPER ACTUATOR
SUPPORT LINK

AFT FOLLOW-UP
ROD {2 PLACES)

IDLER LINK

{2 PLACES)
IMGE DRIVE
DRAG LINKS
view 1
2 Aft Thvust Reverser Installstion
Apr 15/62 Flgure 201A {Bheet 1 of 2) 78-5-61
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1 LOWER ACTUATOR SUPPORT LINK
ATTACHMENT BOLT (2 PLACES)H

{
-~ &4 2 SLEEVE LOWER TRACK TO ACTUATOR
A ASSEMBLY ATTACHMENT BOLT

/S
8O4T
(2 PLACES) 7
\ AFT THRUST REVERSER
% P, ! SLEEVE LOWER TRACK
FWD 3 ACTUATOR ROD TO TRUCK 4
ATTACHMENT BOLT
VIEW 2 Nl
AFT THRUST REVERSER
SLEEVE AFT THRUST REVERSER

LOWER ACTUATORS
TRUCK ASSEMBLY

SEE DETAIL A
;._9*’—-—
©)

TUBING SUPPORT
cLIp

TUBING SUPPORT
CLIP

VERTICAL § ENGINE

VitwW 3
=
]
ENGINE AFT |
L— AFT THRUST REVERSER
MOUNFING FLANGE FORWARD MOUNTING RING
DETANL A

Aft Thrust Reverser Installation 2
T8-5-€1 Figure 201A {Sheet 2) Jan 15/65
Tage 204
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(7)

(8)

(9)
(10)

(11)

2
Sep 15/64
+

Disconnect aft follow-up rod assemblies (2 places) at upper setuator
support link by removing nut and bolt (2 places) holding rod
assemblies to i1dler links. (See view 1.)

Disconneet system wiring at lower left-hand side of thrust reverser
assembly,

Mammally position sleeve to crulse position.

Secure thrust reverser cradle, F701hl, to aft thrust reverser as
shown 1n figure 201 end positlon fork 1ift truck at supports on
cradle to take losd of thrust reverser, and secure lifts to supports.

__Q!EQH WHEN INSTALLING OR REMOVING THRUST REVERSER FROM CUTBQOARD
: SIDE OF ENGINE, CRADLE MUST EE SECURED TO FORK LIFT TRUCK
BY CHAINS OR OTHER SUITAELE MEANS. THIS IS NECESSARY
BECAUSE THE ENGINES HANG AT A 7° ANGLE TO THE VERTICAL DUE
TO THE DIHEDRAL ANGLE OF THE WING.

CARE MUST BE EXERCISED WHEN POSITIONING CRADLE WITH FORK
LIFT TRUCK TC PREVENT DAMAGE TO THRUST REVERSER SLEEVE,
. ENGINE, OR STRUT.

i

Remove bolts (60 places) arcund thrust reverser forward support ring.

CAUTION: CHECK THAT THRUST REVERSER CRADLE HAS ASSUMED THRUST
REVERSER LOAD BEFORE REMOVING ALL BOLTS.

H

78-5-61
Page 20LA
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D. Instsll APt Thrust Reverser

(1)

(2)

(3)

()
(5)
(6)

(7)

(8)

ey
e

L6
Sep 15/6k
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Coat threads and shank of all bolts and serews with anti-seize
compound prior to instellation.

With thrust reverser cradle, F70141, secured to aft thrust reverser
sleeve as shown in figure 201, position thrust reverser on rear of
engine using fork lift truck.

CAUTION: WHEN INSTALLING OR REMOVING THRUST REVERSER FROM OUTBOARD
SIDE OF ENGINE, CRADLE MUST BE SECURED TO FORK LIFT TRUCK
EY CHAINS OR OTHER SUITABLE MEANS. THIS IS NECESSARY
BECAUSE THE ENGINES HANG AT A T° ANGLE TO THE VERTICAL
DUE TO THE DIHEDRAL ANGLE OF THE WING,

CARE MUST BE EXERCISED WHEN POSITIONING CRADLE WITH FORK
LIFT TRUCK TO FREVENT DAMAGE TO THRUST REVERSER SLEEVE,
ENGINE, OR STRUT.

Attech thrust reverser tc engine at thrust reverser assembly forward
mounting ring by instelling bolts (60 places}. Attach tubing
support clip at locetion shown In view 3, figure 201A. Bolt threads
must campletely penetrate nuts.,

NOTE. Obtaln proper positioning of thrust reverser by lining up
lower actuator support link to attaching points at bottom of
thrust reverser frame. (See view 2.)

T

Remove cradle, F701L41.

Reposition eft sleeve to reverse thrust position.

Connect lower actuator lock by rotating it into position about lock
actuator rod end and atiaching with two bolts at sttach lugs on
actugator essembly.

Install sleeve lower track by bolt (2) and nut to lower actustors
at mounting flanges on aft end of actustors.

Install lower actuator rod ends to lower truck assembly with 2
bushings, bolt (3), nut, and cotter pin (2 places).

78-5-61
Page 205
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Attach lover actuator support link to ectuator with bolt (1),
bushing, nut, and cotter pin (2 placea),

Connect thrust reverger pneumatic lines at forwerd end of upper

actuator. Tighten coupling nut at connection of pneumatic line to

welded manifold cross fitting to 350 to OO pound-inches torque.

CAUTTON: DO NOT EXCEED 350 TO 400 POUND-INCHES TCRQUE ON ANY WELDED
FITTINGS ON THE MANIFOLD, DAMAGE TC FITTINGS MAY RESULT
IF THIS TORQUE IS EXCEELED,

Connect aft follow-up rods (2 places) to idler link at upper
actuator support link. (See view 1.)

Connect wiring at lower left side of aft thrust reverser assembly.
Return aft thrust reverser sleeve to crulse positicon.

AdJust entire installation per parsgraph 2.

2. Adjustment/Test Aft Thrust Reverser .

A. Edquipment and Materials

(1)

Three 0.150-inch thick gage blocks to match surface of rub strip.

B. AdJust Aft Thrust Reverser

(1)

(2)

(3)
(&)

(5)

(6)

78-5-61
Page 206

Remove aft thrust reverser sleeve access panels L3708, R3708, L3710,
R3710, and 3T711l. (See figure 202 and Chapter 12, Access Panels.)

Disconnect lower mctuators at thelr rod end commection to sleeve
mounted cerriage (6:00 o'clock position). Disconnect upper actuators
at their rod end connection to sleeve structure. Gain access to ]
upper thrust reverser actuator rod connections through aft thruat
reverser sleeve access panels, L3708 and R370E,

Disconnect drag links (4 places) comnecting actustor hinge idler
links to thrust reverser sleeve. Disconnect at sleeve end of rods.

Disconnect forward follow-up rods at cable drum yoke connection.
(See figure 202, view 1.)

Insert a 0,15 Inch spacer or gege block in the 12:00, 3:00, and 9:00
o'clock positions between the akid plates of the tallpipe and the
gleeve, Move sleeve as far forward as it will ge, Jamming the
spacers between tallpipe and sleeve at locetions noted,

With main glde cowl panels installed, check for correct alignment
between upper exterlor surface of sleeve and cowl per flgure 202.

L6
Sep 15/6k
+
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(a) Add or subtresct the same amount of shims et the upper or lower
roller carriege trucks to ettein gap specified in figure 202,
(See details A and E.) Do not tighten bolts

{(b) Center sleeve at 3:00 and 9.00 o'clock positions relative to
engine case and thrust reverser by adjusting serrated plates at
upper and lower roller carrlage attach points Ad justment is
limited to point where gap between sleeve and vane segment
{section €-C) is equal within O 12 inch on both sides of
sleeve

(¢) With sleeve centered per ster (b), tighten bolts at upper and
lower roller carriage trucks

(7} With spacers installed per step (5), adjust aft sleeve support
carriasges (view 2)

(a) Gain access to sleeve support cerrieges through access panel
locations L37OE, 3708, 13710, R3710, and 3711 loceted halfway
back on sleeve at 12:00, 3'00, 6:00 and 9:00 o'elock positions

(b) Adjust the four carrisges such that the large rollers spanning
the sleeve track may be turned by hand (no load) Set
ad justment nuts and safety

(e} TFere and aft motion of the sleeve shall be free without
sticking or binding throughout its full trevel. If binding
exists, check for chips, nuts, bolts, ete , trapped in sleeve
tracks.

(8) Check aligmment of aft end of sleeve falring and strut tralling edge
fairing (See deteil F ) If sleeve fairing does not center
verticelly with strut feiring within O 03 inch, determine smount of
shift required by measuring misellignment at a point directly ebove
sleeve fairing attachment to sleeve. Adjust instellation as follows

(a) Remove mut (1, section B-B) and push sleeve falring toward head
of bolt to extrude bushing (2), shim (3), washers (4), and
spacer (5) outside of structure

(b) Repeat procedure st other side of fairing to remove bolt (8),
spacer (6) and bushing (7).

{e) Relocete washers (4) on appropriate side of anchor fitting as
reguired to obtaln shift determined sbove. If necessary, peel
laminetions from shim (3).

L6

Oct 15/69 768-5-61
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(d) Reinstall removed parts, maeking sure positive clamp-up of all
parts 1ls obtalned to prevent chattering of sleeve falring.

(e) Lockwire head of bolt (8) anmd mut (1) to falring.

With sleeve in full forward position per step (5), connect upper and
lower aptuator rod ends to sleeve structure attach points.

(a) Install upper actuator rod end eccenmtric bushing so that rod is
in uppermost position relative to cylinder centerline (hole in
bushing down)

(b} Install lower actustor rod end eccertric bushings so that rod
is centered as nearly as possible in eylinder at both extremes
of sleeve travel.

With rigging pins installed in hinge drive idler arms es showm in
view 1, figure 201A (thrust reverser assembly rigged according to
overheul manmual Instructicns prior 4o assembly with sleeve and
installation on engine), connect the two upper and the two lower
hinge drive drag links to thrust reverser hinge drive idler links
and sleeve

Connect aft thrust reverser follow-up rods %o yoke at follow-up
cable drum Adjust the rods such that the yoke 1s 90 degrees to
gtrut horizontal centerline with rig pin installed in follow-up
drum

NOTE: The two aft follow-up rods between the thrust reverser hinge
ldler and the follow-up system idler are preset to 9.76
inches and should not be altered.

Remove four rigging pins from reverser hinge idler arms and one
rigging pin from fellow-up cable drum  Replace acceess panels

Extend sleeve and remove gage blocks from aft supports.
Check rigzing of af't thrust reverser lower lceck as follows.

{a) Move reverse thrust lever in con*rol cab to interlock position
with reverser 1ln forward thrust peosition

CAUTION, CHECK THAT GROUND AIR SOURCE IS NOT CCNNECTED.

(b) Menuelly push eft thrust reverser sleeve aft until rollsr (two
places) on sleeve lower truck contacts lower lock hock  Check
that vertical gap between top of roller and hook 1s .00
(+0 05/-0 00) inch (two places).

6
Cet 15/69
+



TN

T y  ememe a
CEEED Ay

TURBOFAN

(15)

46
Oct 15/69
+

(e}

MAINTENANCE MANUAL

If this dimension 1is not met, a2just hook position to bring
gep within allowable remge by shimming between the thrust
reverser actuator end fitting and mounting fece of lock
actustor Thls 1s the preferred method, An elternate method
is given in step (d) below

NOTE  The thickness of the shims added will epproximete the
reduction in hock gap obtained Febricate shims locelly.

(Alternate method of adjusting allowable gap between hook and
rollers } Adjust hook position to bring gap within sllowable
range by edjusting lock actustor rod end ss follows (See
figure 202.)

1) Remove rod end bearing retaining rivet

2) Adjust lock actuator rod end to shorten rod es required to
get gap within 0 050-inch.

NOTE. There 1s spproximately a 1/1 relationship between
changes In dimension "A" and the subject gap.

3) With rod end held in this position drill through end
reinstsall retaining rivet

Ad just gap between sleeve and strut skin as follows:

(a)

(v)

(c)

()

With cowl panels on and thrust levers in the forwerd thrust
position, apply 80 to 10C psig to ground connection (78-6-0,
view 2, figure 6) Cheek that sleeve does not contaect strut
stop (See detell G, figure 202 )

Ad just skin plate (detell §, figure 202) such that the gap
between skin plate and forward edge of sleeve is 0.09 (* & 01)
inch  Secure skin plate by tightening screws

i
Then remove air pressure source and with cowl panels off, adjust
strut stops such that the gap between skin plete and forward
edge of sleeve 1s 0.0k (+0 00/-0.02) inch

With side cowl panels off and 2C psig epplied to ground
comnection (forward thrust lever sti1ll in forward thrust
position)]gap shell be 0.04 (+0.00/-0.02) inch.

76-5-61
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THIS GAP TO BE  SEE VIEW 1 e SEE DETAIL £
PER DETAIL G *
ENGINE SIDE COWLS AND AFT \\ —— SEE DETANL C
THRUST REVERSER SLEEVE
CONTOURS ARE TO BE FLUSH
WITHIN £ 0 01 INCH 1N THIS
AREA  ALL OTHER AREAS
TO BE WITHIN +0 02/-0 04 NCH :E\IELE'SE’ ST
{+0 04/-0 08 ALLOWED OVER SLEEVE
15% OF CIRCUMFERENCE)
GAP IS TO BE 0 04 (¢ 0 03) AFT SLEEVE

INCH (0 10 MAXIMUM
ALLOWED OVER NO MORE C
THAM 30% OF

CIRCUMFERENCE)

SUPPORT INSTALLATION
EXTERNAL ADJUSTMENT
SEE DETAIL F

ACCESS PANEL L 3708
SEE DETAIL A

SEE DETAIL D

ACCESS PANEL L3710

TRUCK INSTALLATION
BOLT (4 PLACES)—

AFT THRUST REVERSER
LOWER TRUCK ASSEMBLY

AFT THRUST REVERSER
LOWER ACTUATORS ASSEMBLY

SEE DETAIL B
SEE VIEW

SHIM {PLAIN)

SHIM (LAMIN ATED)

SERRATED PLATE

TRUCK INSTALLATION NUT AND
WASHERS AS REQUIRED (4 PLACES) —=&

AFT THRUST
REVERSER SLEEVE

DETAIL A
Aft Thrust Reverser Installation Rigging ub
T8-5-61 Figure 202 (Sheet 1) Oct 15/68
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T

UFPER THRUST REVERSER
ACTUATOR PISTON ROD
(2 PLACES)

\ . SLEEVE ACCESS
PANEL L3708

%
LN
)

ACTUATOR
ROD END

{ ROD END
INSTALLATION
BOLT

——ECCENTRIC BUSHING

PLAIN BUSHING

DETAIL C DETAIL D
LOWER ACTUATOR
r FORWARD SUPPORT HANGAR
f\_ -
ol
A
LOWER
ACTUATOR
LOCK-NUT EYEBOLT
(2 PLACES) SUPPORT
AFT THRUST REVERSER
LOWER ACTUATORS ASSEMBLY
P CONFIGURATION 1 CONFIGURATION 2
\
A-A

3 Aft Thrust Reverser Installation Riaging
Jan 15/69 Figure 202 (Sheet 2) T8-5=61
Page 210A
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ROD ASSEMBLY
J
L
\h g
, 29 T sTRuT LOWER
SURFACE (REP
VIEW |
SLEEVE SUPPORT
LINK ASSEMBLY
FWD
TAILPIPE
ROLLER - VERTICAL
SUPPORT (2 PLACES!
7 SLEEVE SUPPORT SHAFT
ROLLER - LATERAL = WASHER @
SUPPORT (2 PLACES) = BUSHING B
-l
ROLLER TRUCK AS SEMBLY
(TYPICAL - 4 PLACES) 5 ! SPACER
AFT THRUST REVERSER SLEEVE
TRACK (TYPICAL - 4 PLACES}
2 PINS WITH COTTER PINS)
o
AFT THRUST REVERSER SUEVE
ACCESS PANEL LOCATION
. _VIEw2
Af% Thrust Reverser Installation Rigging )
78-5-61 Figure 202 (Sheet 3) Sep 15/6u4
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AFT THRUST AREVERSER
— UPPER ACTUATORS

SLEEVE FAIRING
ASSEMBLY L

AFT THRUST
REVERSER UFPER
FORWARD TRUCK \J
ASSEMBLY .

w ——,
- SHIM lPLAINl.-<§-_'\ 0
Y
A A

SHiM
(LAMINATED)

BOLT {2 PLACES)

ANCHOR
FITTING AFT THRUST
REVERSER
SLEEVE
AFT THAUST REVERSER

SLEEVE ASSEMBLY DETAIL F

FORWARD RING

{ = TRUCK INSTALLATION
L BOLT (2 PLACES)
SHIMS MAY BE REMOVED OR INSTALLED BY ! & STAUT
MERELY LOOSENING THE CARRIAGE INSTALLATION FAIRING
BOLTS
DETAIL E
; ! STRUT
' AFT REVERSER FORWARD FAIRING
MOUINTING RING
ENGINE AFT ' l
MOUNTING
FLANGE | —r— 003 INCH
_ MAX
' fo————-G SLEEVE
FAIRING
/ 5 SPACER
/z BUSHING
1 NUT
8 BOLT
] 7 BUSHING
GAP {(EQUAL WITHIN & SPACER 3 ;amNATED
D12 INCH ON
BOTH SiDES) ————
SLEEVE 4 WASHERS
Fwo -[1 .
( OUTBD

, SECTION B—-B
SECTION C-C

L6

Aft Thrust Reverser Installaticon Rigglng
Oct 15/68

Figure 202 (Sheet 4) 78-5-61
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SLEEVE
FAIRING

A RS B RS
J o
ADJUST STRUT <
J O DO STOPTO OBTAIN —
CORRECT GAP
! O AS CALLED D
Olé} IN 5
STRUT DETAIL H £
O o
- S & o ®
= = - D 2
= > = -
= —~ &
) -
=l
ADJUSTMENT OF AFT REVERSER STOP
DETAIL G
SKIN PLATE
ADJUSTING
SCREWS
' I
|
' |
A L1
ADJUSTABLE AFT THRUST REVERSER SLEEVE
STRUT —— SKIN PLATE
0 09 (0 01) INCH ADJUST SKIN PLATE
TO THIS GAP PER STEP 2 B {B)(b}
AND THEN ADJUST STRUT STOPS TO
OBTAIN GAP PER STEP 2 B (B)(e)
ADJUSTABLE SKIMN PLATE
STRUT-SLEEVE GAP ADJUSTMENT
DETAIL H
856 Aft Thrust Reverser Installation Rigging Le
T18-5-61 Figure 202 (Sheet 5) Aug 15/66
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FULL FORWARD POSITION
OF ROTLER (APPROX} —a=d 0 00 {(+0 05/-0 00) INCH GAP

BETWEEN THE LOWER THRUST REVERSER ACTUATOR HOOK AS SHOWN (2 PLACES) >
END FITTINGS AND MOUNTING FACE OF LOCK
ACTUATOR THIS IS PREFERRED METHOD  FOR

ALTERNATE METHOD SEE [C>

LOCK
HOOK

LOCK ACTUATOR

SHEM HERE

TT

y

L— AFT THRUST
REVERSER LOWER
TRUCK ROLLER

D {ALTERNATE METHOD FOR

ADJUSTING GAP)
I REMOVE LOCK ACTUATOR ROD
] END BEARING RETAINING RIVET
I ADJUST ROD END 2 ADJUST ROD END AS REQUIRED
= > TO GET GAP WITHIN 0 050 INCH
I ~" ~] 3 WITH ROD END HELD IN THIS POSITION
] AFT THRUST DRILL THROUGH AND REINSTALL
RETAINING RIVET REVERSER LOWER RETAINING RIVET
ACTUATOR END
FITTING
VIEW 3

FWD <: FWD Cj CONNECT GROUND

CONNECT GRQUND AIR SUPPLY HERE
AIR SUPPLY HERE
DISCONNECT THIS
DISCONNECT THIS PNEUMATIC LINE ——

PNEUMATIC LINE

CONFIGURATION 2

CONFIGURATION 1

(REVERSERS WITH ONE SLEEVE LOCK)
(REVERSERS WITH TWQ SLEEVE LOCKS)

1
Lé Aft Thrust Reverser Installation ngglr;g
Aug 15/66 Figure 202 (Sheet 6) T8-5-61
Page Z210E
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C Test Aft Thrust Reverser

(1)

(2)

(3)

(%)

(7)

(8)

~8-5-61
Page 21CF

Place forward thrust lever in idle position and reverse thrust lever
in off poalition for applicable englne

Ccnnect external air scurce to ground service conneetion in strut
and regulate to 25 psig Gain access to ground serviee conneetion
through access panel 1739 or 3716, depending on type of engine

With side cowl panels on, check that side cowl panels and aft thrust
reverser sleeves are flush at top and bottom within £ 0.01 inch.

With side cowl panels open, check that gap on horizontal centerline
between the cascade vane assembllies and forward ring of sleeve is
equel on each side

Check that there 1s no preloed on aft track roller installation (four
places). Gain access to aft track rollers by removing access panels
L3708, R3708, L3710, R3710 and 3711 located et horizontal and
vertical centerlines of aft thrust reverser sleeve,

With cowl panels off, check that vertical gap between sleeve and
strut skin i1s 0,04 (+0.00/-0 02) inch at forward end of sleeve.

Bring forward thrust lever back to the i1dle position and then
actuate the reverse thrust lever aft to either the interloek or the
full reverse thrust position The aft thrust reverser sleeve shall
move to reverse thrust position within 3 seconds.

Move reverse thrust lever forward to the idle position. The
clamshell doors shall go to full forward thrust position end bte
firmly seated 1in the seals within 5 seconds

WARNING: WHEN RETURNING THE THRUST REVERSER TO CRUISE POSITION
— USING GROUND AIR THE FCRWARD THRUST REVERSER SLEEVE MUST

BE HELD IN THE AFT POSITION UNTIL ALL THE BLOCKER DOORS
HAVE ROTATED TO TEE "CRUISE" OR FAIRED POSITION THIS MAY
BE DONE BY USING A RESTRAINT HARNESS, BOEING PART NO.
MIT65-10621, OR EQUIVALENT AS AN ALTEFNATE METHOD THE
SLEEVE MAY BE RESTRATNED MANUALLY BY A MECHANIC ON EACK
SIDE OF THE SLEEVE PUSHING AFT ON THE SLEEVE DURING THE
RETRACT CYCLE UNTIL. ALL THE BLOCKER DOORS HAVE ROTATED TO
THE CRUISE POSITION THE MECHANICS SHOULD EXTRCISE
CAUTION TO PLACE THEIR HANDS ON THE SLEEVE IN THE LCWER
AREA ADJACENT TO THE FIXED VANE ASSEMBLIES TO PREVIT
THEIR HANDS BEING HIT BY THE ROTATING BLOCKER DOCHS

J_|_6
Oct 15/69
-+
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(9)
(10}

(11)

(12)

L6
Jan 15/69
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Disconneet ailr pressure source from ground service connection.
Check locking capability of lower hook lock as follows:

(a) With lower lock rigged per paragraph B.{15) above marmally
move sleeve ms far forward as it will go, such that horizontal
gap exists between hook and roller.

(b) Remove pneumatic line between lower lock actuator and tee
connection to bypass lower lock actuetor as shown 1n figure
202,

{c) Apply 60 psig et tee. Repeat test three times. Lock shall
hold the thrust reverser in the forwaerd thrust position.

(d) Reconnect pneumatic line segment and check for leakage at
connections by applying &0 psig at ground service comnection
with reverser marmally posltioned in reverser thrust position
and reverse thrust lever positioned to interloeck.

Test aft thrust reverser operating light switch. Refer to 78-7-1,
Warning Light Switches,

Remove elr pressure source, recap ground connection and replace
access panels.

78-5-61
Page 211
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3. Inaspection/Check Aft Thrust Reverser

A. General
!

(1) Inspection of|the thrust reverser consists mainly of the following:
checking for cracks and wear of the thrust reverser components,
checking for proper seal contact, checking for missing seal leaves
on the seal assemblies, checking for missing or loose rivets in the
aft thrust reverser translating aleeve, and checking for freedom
of movement o; the translating sleeve.

118" STOP DRILL

OUTER HINGE
SHAFT FITTING

CLAMSHELL DOOR

@ INNER HINGE
&)

SHAFT FITTING S - 112
% INCHES

Lf8 INCH STOP DRILL

CRACK-
REPAIR WHEN T EXCEEDS >
1 112 INCHES ONE CRACK ™
EACH END OF DOOR ALLOWABLE

i
i
CRACKS 1N THIS AREA !
CRITICAL SEE PARAGRAPH 3 B (D -

t

BLOCKER SKIN ———'z
%ﬁ— s g
R B o, T
"
i

THRUST REVERSER
AFT MOUNTING RING I

Clamshell Door Hinge Ares and Hinge Fitting Crack Limitatlons 2
78-5-61 Figure 203 Jan 15/62
Page 212 Revised
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B. Check Clamghel] Doors

(1) Visually ingpect the clamshell doors for cracking or distortion
(See figure 203.)

(a) Crecks in the inner skin of the door adjacent to the finger-
like doubler at the hub area and located in & fore-and-aft
direction may be stop-drilled. A maximum of one crack up to
1-1/2 inches in length at eech door finger double location 1s
considered tolerable before repalr.

(b) Crecks at the seam weld between the door and the leading edge
seal contact angle up to 4-1/2 inches in length are considered
tolerable before repair is required.

(2) Visuamlly inspect the clamshell door hinge ghaft fitting for cracks
Particular attention should be given to the mechined filiet area
between the shaft and the flange edge at the clamshell door trailing
edge plane. Replace thrust reverser if hinge support fitting crack
exceeds 0.75 inch. (See figure 203.) If creck does not exceed O 75
inch, the thrust reverser may be continued in service, but not In
cperation, for & maximum of 25 flight hours before replacement.

NOTE: Freguent inespection of the hinge ghaft fitting 1s necessary
to preclude the possibility of hinge shaft fallure and loss
of the clamshell door iteelf.

CRACK AT SEAMWELD -
& INCHES -MAX

2 Typical Cracks Clamshell Door
Jan 15/62 Figure 204 78-5-61
Reviged Page 213
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|
(3) Examine inner skin of clamehell door for peamweld cracks. (See

(&)

(5)

figure 204 ) Cracks at the seamweld between the door inner skin
and the internal stiffening structure up to 6.00 inches long are
congldered ttolera.’ale before repair.

ROTE: Wrinkling of the door inrmer gkin between the supporting
stiffeners 1s not considered detrimental t¢ door strength
or function.

With the doors in the reverse thrust positiocn, inspect the gap
betveen the Left Eand and Right Hand doors. A gap of 5/16 inches
is consaidered tolerable bhefore repair.

Visually inepect the clamshell door seals for comtact with their
wating surfaces or for missing seal leaves. This check 1s to be
made with the thrust reverser in the "cruige" position and 75 psig
arplied at 1'The ground service connection.

|
(a) Connect' ground alr supply.
l
1) Pla:ce forvard and reverae thrust levers at idle and placard
control stand to warn against actuation of thrust levers
whqn persczanel are working on thrust reverser

2) Remove engine side cowl panels end fan cowl panels

CAUTION: GROURD AIR SUFFLY MUST NOT BE CONNECTED UNLESS
THE ENGINE SIDE COWL PANELS AHE REMOVED OR
COMPLETELY CLOSED AND FAN COWL PANELS REMOVED,
TO AVOID STRUCTURAL OR ENGINE DAMAGE OR INJURY
T0 FERSONNEL.

3) Connect air source to ground air connection locsted in
strut. Gain access to ground service connection through
access panel 3716 or 1739 located in atrut. See Chapter
12, "Access Doors and Panels."

NOTE: Supply line btetween the ground air supply
' pressure regulator and the ground air connection
shall have & minimm inside diameter of 9/32 of
an inch.

(b) Regulate pressure source to 75 psig.
|
|
(¢) Check clamshell doors for at lesst & 50 per cent contact
between’ both the forvard sesl asssembly and its contact area
and the aft seal installaticns on the doors and their contact
area cn! the frame.

(d) The loss of one or the other of two overlapping seal leaves on
either the forward or aft seal aggemblies is permissible (See
figure 205 )

! 2
| Feb 15/63
|
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(e) The loss of both inner and outer overlapping seal leaves
| totaling & maximum of six leaf spaces in the contact erea
of the forward seel essembly with the clamshell door or in
the contact area of the aft door seales is considered tolerable

FORWARD SEAL
AESEMBLY -
S +
%
AFT SEAL
ASSEMBLY
AY
B
L-s

A=A 1 LEAF SPAGE
QUTER LEAF MISSING LEAF

INNER LEAF . MISSENG LEAF
B-b
K
2 " ' Beal Assembly Exemination Date
Feb 15/63 Figure 205 78-5-61
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(£) Cracks in the aft door seal depressor angle are not considered
detrimental to effective sealing. (See figure 206, view 2.)

(6) Check for evidence of clamshell door interference with the cascade
vanes.

1 00 INCH CRACK ALLOWABLE S

Py RE $EE VIEW 3
BEFORE REPAR e SN Q

.3,\

SEN VIEW 2

FORWARD SEAL FORWARD

SUPPORT MOUNTING
% —*_"_‘—%

ey, I R

REPLACE ANY POPPED
# RIVETS AT QVERHA

SPOTWELD CRACKS -
34 INCH MAXIMUM ALLOWABLE
BEFORE REPAIR

ALLOW 4.50 [NCH CRACK ®
BEFORE REPAIR-

REPAIR AT QVERHALL
VIEW 3

Typical Crack Limits and Repair Data Ring and Deflector Assembly 2

78-5-61 Figure 206 Jan 15/62
Page 216 !
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C Visually check the cascede vane assemblies for cracks and missing vanes.
(See figure 207.) ;

(1) Crecks in a vane or blocker essembly up to 1.00 inch in length are
allowable before repair is required Stop drill (1/8 inch dia) and
contlnue in service umtil overhawl

172 INCH CRACK ALLOWABLE
REPAIR AT OVERHAUL

STOP DRILL CRACKS
AT BOTH ENDS

TYPICAL - STOP
DRILL 1/8" DIA

2 Typicel Cascade Vane Assembly Crack Limits and Repeir Data
Jen 15/65 Figure 207 78-5-61
+ Page 217
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(2) Cracks in the side strongbaecks up to 1/2 inch in length are
congldered to be tolersble before repalr.

NOTE: FRepeir 1s recommended when thease limits are reeched due to
the possibillity of sleeve damsge upon retraction from
reverse to éruise thrust.

{3) Operation of the thrust reverser with cne or two missing vanes in
a cascade vene agsembly i1s permissible. This 1s considered
allowable to a maximum of two missing vanes per vane assembly in a
total of four vanre assemblies. The unit may be operzted to
overhaul with the above limits.

\
D. Check actuators and linkeges for freedom of movement.

T
(1) Check actuators by moving piston rod and note if "floating gland"
of actuator is free at both ends of travel. Move rod through its
travel and check for birding. Check all rod end bearings for
freedom of movement,

(2) Check for galled or worn parts. Replace where found.
E. Examine tailpipe and aft sleeve carriasge trucks.

(1) Check for ecracks in tailpipe. Stop drill (1/8-inch dia) upen
discovery. Repair per Overhaul Msnusl when creck exceeds four
inches In length or if there are more than two cracks. No more than
one crack ls alloweble in any of the four mein skin areas bhounded
on elther slde by the tallpipe tracks.

(2) Check for freedom of roller carriage trucks to roll along tracks.
{Lift up on tralling edge.)

(3) Check treck for galling and grind smooth if local depth exceeds
0 03 inches

HOTE: Some brinelling may cceuwr where rollers rest in cruise
position but rework is not required 1f thrust reverser
operation is satisfactory. See 78-6-0, "adjustment/Test
Thrust Reverser."

F Check lower surface of strut

(1) Check sleeve stop for bent or demeged stop bolt. Replace and rerig
as required. (See aft thrust reverser.)

(2) Check aft thrust reverser follow-up installations.

(a) Check cables and pulleys for excessive wear.

2
78-5-61 Jan 15/65
Page 218 +
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(b) Check rigging and tension. (See 78-6-21, "Adjustment/Test Aft
Thrust Reverser, )

G, Visually inspect ring and deflector assembly for eracks {See figure
206. )

(1) Cracks in the longitudinal braces and stiffeners for the hinge
suppert fitting up o0 1 C inch in length are consadered to be
tolerable hefore repeir.

(2) Cracks in upper and lower deflector skins adjacent to the weld
between the hinge support casting and deflector skin may be allowed
to grow to 4 50 inches and then stop drilled 1/8 inch dismeter and
unit allowed to continue 1in service wntll overhaul If crack
rrogresses after stop drill, it must be repaired.

(3) Cracks in the basic hinge support caesting, originating at weld and
progressing towards centerline of hinge, must be repaired
Immediately

i {) N
(k) Cracks up to 3/L inch in length resulting from failed spotwelds
between the stiffeners and the deflector skins are sellowzble before
repair 1s necessary.

H. Examipne aft thrust reverser translating sleeve,

(1) Check for missing or loose rivets. If the number of missing rivets
exceeds two rivets in edjoining holes or 4 rivets in 15 inches in
any one rivet row repelr according to instructions in Chapter S5h,
"Structural Repalr Manual."

(2) Check for skin cracks Cracks up to 4 inches are tolerable
rroviding the creck does not go through more than two fastener
holes.

(3) Check for broken or eracked fremes. These must be repaired
irmediately. Refer to Chapter 54, "Struectural Repeir Mapual,"

I. Exhaust Plug (Tallcone) Crack Limits - See T78-5-111.

2
Jan 15/65 78+5-61
+ Page 219



Sty Y/ T ) EFFECTIVITY
- rogr e
TURBOFAN

MAINTENANCE MANUAL

L Approved Repairs Aft Thrust Reverser

A General

(1) Maintenance snd repair of the thrust reverser consists largely of
welding Welding should be by the Ilnert-gas tungsten-arc process
(Heliarc)

(2) Parts must not be plekled befeore welding because the mecids used would -~
become entrapped in areas where it would be Impossible to adequately
neutralize the soclution. ZERefore welding, parte should be degreased
by any of the liquid or vapor methods employed for other alirecraft

- parts Parts may be cleaned by Vapor-Blast or Dry-Hone process. A

" 25-30% nitric acid solution may be used Tt is also important to
stop-drill and grind out cracks to remove oxide and dirt prior to
welding.

I
B Equipment and Materials
(1) Inert tungsten arc welding equipment

(2) Bare filler wire - Hastelloy W

|

(3} Spreader bar
|
(4) Clemshell door contour template
c Repﬁir Clamshell qéor Assemblies :

(1) If the leadiﬁg edges of the clamshell doors do not properly mate

with the forward seal the door iz probably ocut of conmtour and should
be reworked

(2) In scme cases, the leading edges of the doors can be reworked
on the engine Access to the doors can be gained by removing
the vane segment assemblies The doors are easily
disconnected from their actuating arms 30 that they can be
moved by'hand

i

{b) If the thrust reverser if off the engine and the doors are out
of contour remcve them from the rest of the thrust reverser
With therdoors removed, the template shown in figure 208 may
be used to establlish the correet contour. In conjunetion with
the template, a spreader bar as shown in figure 205 is
recommended. The spreader bar aids in establishing the correct
apacing between door fittings end holds the dcor during rewocrk.
Flgure 210 shows the recommended use of the template and

-1
b
N
1
[,
|,—I

2
| Oet 15/69
' Page 220 +
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1‘ Clamshell Door Contour Template
Flgure 208

! l—noon LEADING EDGE

J_SPREADER BAR

2 ' Spresder Bar Applicetion
Jan 15/62 Figure 209 78-5-61
Reviged Page 22]
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spreader bar for checking door contour. The spreader bar can
be wade easily from material normally found in a mschine shop.
The correct distance between machined faces of the hub fittings

is 35.43 (¢ .01) inches.

(¢) Keep seamweld cracks on the irnmer skin of the door under
surveillance. The need for repair depends on the loeatlion of
oracks and their rate of increase. (Bee figure 20k.) Repair
cracks near hub fitting by welding, especially 1f they form a

continuous line of defecta.

(4) When cracks exceed the limits shown for the hinge area (Pigure
203) they should be repaired by welding as soon as the airplane

reaches a hase having the necessary facllities.

(e) Replace missing seal leeves on aft door seal if seal leaves are
missing from both inner and outer layer. Sealing is not
appreciably affected if leaves from only one layer are missing.

3543 (* 0.01) INCHES

~=——QUTSIDE MACHINE SURFACES

l-‘SPREAD ER BAR

78-5-61
Page 222

LEADING EDGE L, 2 mecH CONTOUR TEMPLATE

Spreader Bar and Template Installed for Contour Rework
Magure 210

2
Jan 15/62
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D. HRepalr Forward Seal Assembly

(1) A few ieclated cracks at the radius of the seal mounting flange are
not serious. If & crack is continucus for 6.00 inches or more repair
at overhaul. If the pesl has been separated from the mounting
flange, repair as soon as poseible

E. Repair Ring and Deflector Assembly (Figure 206)

(1) Repeir cracks in ring and deflector assembly by inert tungeten arc
welding (Helierc). Use Bastelloy "W" or AISI 347 bare filler wire
only. BSee figure 206 for crack limitations and repair data

F. TRepeir Cascade Vane Aggemblies

(1) Repair cracks in vene segment assemblies by welding. Use Hastelloy
"W" filler wire cnly. Typical repairs are shown in flgure 207

G. Replace Thrust Reverser Forward Seal Asgembly

{1) Replacement of the thrust reverser forward eeal assembly 1s
accomplighed by removing the thrust reverser. The forward seal is
then peparated from the thrust reverser by removing 4 countersunk
bolts holding the forward seal support ring to the thrust reverser
ring and deflector sssembly.

H. Replece Thrust Reverser Aft Seal Assemblies
(1) The aft seale are installed on the aft edgees of the clamshell doors
end replacement is accomplished by removing the doors. See
"Removal/Installation Clemshell Doore.”
I. ZReplace Thrust Reverser Hub Seals
(1) The hub seals are installed on the clamshell doors between the doors

and door hinges. Replacement is accomplished by removing the doors.
See "Removal/Installation Clamshell Doors."

2
Jan 15/62 78-5-61
Revised Page 223
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AFT THRUST REVERSER SLEEVE - MAINTENARCE PRACTICES

1. Removal/Installation APt Thrust Reverser Sleeve

A. General

(1) The aft thrust reverser sleeve may be removed from the engine
without removing the thrust reverser assembly and teilpipe assembly

B. Equipment and Meterisl
(1) Air pressure source - O to 60 psig.

(2) Anti-seize compound, Ease-Off 990 (Texacone Company, Dallas 8,
Texas) or equivalent.

C. Remove Aft Thrust Reverser Sleeve

(1) Place thrust reverser in reverse thrust position. (See T8-5-61,
"Removel/Installation APt Thrust Reverser.")

(2) Disconnect hinge drive mechanism drag links (view 1, figure 201)
from aft thrust reverser sleeve sssembly.

(3) Disconnect lower actuator rods (view 2) from lower actuators

truck assembly by removing cotter pin, bolt, nut, end two bushings
(2 places).

(4) Disconnect sleeve lower track support link (view 3) from sleeve
track by removing nut, bolt, and bushing.

(5) On airplanes having sleeve forward ring upper support fitting as
shown in view 4, figure 201, remove aft thrust reverser upper

actustors assembly (1, view 4, figure 201) to permit removal of
Bleeve.

(a) Manuslly position thrust reverser in forward thrust position

(b} Remove aft thrust reverser sleeve access panels L3708 and
R3708 in strut falring ares of eleeve.

(e) Remove bolt (3), nut, and bushing (2 places) ettaching
actuator assembly to tailpipe.

(d) Disconnect actuator piston rods from sleeve connection by
removing bolt (2), 2 bushings, washer, nut, and cotter pin
in two places.

Jan 15/6k 78-5-T1
Page 201
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(e) Mamually move sleeve aft to gain access to upper actuator
truck attachment bolta (5).

(f) FRemove 3 bolts, washers, serrated splice plate and shims
attaching truck to forward ring.

(g) Remove bolt (4), nut, and two bushings attaching upper
actuators assembly to upper actuator support link and
remove assembly (1).

(6) On airplanes having sleeve forward ring upper support fitting as
shown in view 5, figure 201, proceed as follows to permit removal
of sleeve.

(a) Slide sleeve forward but do not engage sleeve locks.

(b) Discomnect sleeve support £itting bolts (5), nuts (6) and
shims if used.

(¢) Remove aft thrust reverser sleeve access panels L3708 and
R3T08 in strut fairing area of sleeve.

(d) Disconnect actustor pilston rods from sleeve connection by
removing bolt (2), two bushings, washer, nut and cotter pin
in two places.

(7) Discomnect roller truck assemblies (detail A) from tailpipe sleeve
track connections (4 places).

{a) Gein aceess to truck assemblies through five aft thrust
reverser sleeve access panels (L3708, R3708, L3710, R3T10 and
3711) loeated half way back on sleeve at left and right hend
horizontal centerline, lower vertical centerline, snd on right
and left hand strut fairing portion of sleeve. See Chapter 12,
"Access Doors and Panels.”

(b) Remove asleeve support shaft, spacer, 3 pins with cotter plns,
2 washers, 2 bushings, and 2 puts attaching sleeve to truck
assembly at support link assembly.

(8) With two men, cne on each side of the sleeve assembly, slide sleeve
aft over tallpipe and away from engine.

2
78-5-T1 Jun 15/61
Page 202 Revised
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D Install Aft Thrust Re%erser Eleeve

(1) Cosat threaded surfaces of all bolte or shefts with anti-seize
compound prior to instsllation.

(1A) Position 4 roller truck assemblies (deteil A, figure 201) on
talleone near forwerd end of tracks.

(2) With two men, one on each side of the thrust reverser sleeve,
poeltion sleeve forward over tailpipe and thrust reverser assembly.

() Position rollers of lower actumtors truck assembly in grooves
st aft end of lower sleeve track prior to moving the sleeve
assembly forwerd.

(b) Move sleeve forwerd until sleeve support link assemblies
(detail A) on sleeve align with roller truck assemblies on
tellpipe.

(3) Attach sleeve support link assemblies to roller truck assemblies
(% places).

(a) Gain accees to support links and truck assemblies through five
aft thrust reverser sleeve access panels (L3708, R3708, L3T10,
R3T710 and 3711) loceted half way back on sleeve at left and
right hand horizontal centerline, lower vertical centerline,
and left and right hend sldes in upper strut felring area of
sleeve,

(b) Align truck with support link essembly and attach with support
shaft, spacer, 3 pins with cotter pine, 2 bushings, 2 washers,
and 2 nuts (4 places).

(4) On eirplenes baving sleeve forward ring upper support £itting as
shown in view 4, figure 201, install aft thrust reverser upper
actustors mssembly (See view 4, figure 201 )

(a) Slide sleeve forward so that sleeve forward ring is forward
of tellpipe mownting flange.

(b) Position mctuators from forward end of sleeve. Align upper
actuator truck assembly with mounting surface on sleeve
forvard ring.

(e) Attech sleeve forward ring to upper actustor truck with
3 bolts (5) and washers, serrated splice plate, and shims.
Position splice plete and shims between truck and upper
surfece of forward ring. Imstall bolis from bottom side of
ring.

Jan 15/6k4 T8-5-T1
Page 203
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AFT THRUST REYERSER
SLEEYE ACCESS
PAMEL L3708

AFT THRUST
REVERSER SLEEVE

SEE VIEW 3

ENGINE SIDE
COWL PANEL ——/—=

AFT THRUST REVERSER
SLEEVE ACCESS
PANEL L3710

CLAMSHELL DOOR
/ HINGE ARM

CLAMSHELL DOOR
HINGE ARM

HMINGE DRIYE MECHANISM

HINGE DRIVE MECHANISM

DRAG LiNK . 2 PLACES

{TYPICAL . UPPER AND

LOWER HINGE AREAS) FWD

VIEW 1
Aft Thrust Reverser Sleeve Installation 2
78-5-T71 Figure 201 (Sheet 1 of 3) Jan 15/61
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LOWER ACTUATOR
ROD - 2 PLACES

AFT THRUST REVE;ISER LOWER
ACTUATORS TRUCK ASSEMBLY

THRUST REVERSER

ASSEMBLY TAILPIPE

AFT THRUST REVERSER
AFT THRUST REVERSER SLEEVE
SLEEVE LOWER TRACK

SUPPORT LINK VIEW 2
[ SOME INST ALLATIONS
QJ FWD HAYE SLEEVE SUPPORT

FITTING SHOWN IN VIEW 4,
OTHER INSTALLATIONS
VIEW 3 AS SHOWN IN VIEW 5,

UPPER ACTUATOR

AFT THRUST REVERSER

SLEEVE LOWER TRACK TRUCK ASSEMBLY

~— 5 UPPER ACTUATORS TRUCK
ASSEMBLY ATTACHMENT

BOLT (2 PLACES)

1 AFT THRUST REYERSER
UPPER ACTUATORS
ASSEMBLY

LINK ATTACHMENT BOLT

UPPER ACTUATOR
SUFPORT LINK

AFT THRUST REYERSER
SLEEYE ACCESS
PAREL L3708

2 ACTUATOR PISTON ROD
TO SLEEVE ATTACHMENT
BOLT (2 PLACES)

s aExeeses
SLEEYE FOR
J.ACTUATOR ASSEMBLY TO
UPPER SUPPORT FITTING TAILPIPE ATTACHMENT
BOLT (2 PLACES)

m ’ S
VIEW 4 i TAILPIPE MOUNTING FLANGE
\\
2 Aft Thrust Reverser Sleeve Installation
Jun 15/61 Figure 201 (Sheet 2 of 3) T8-5-T1
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—— SLEEYE SUPPORT PFITTING
ATTACHMENT BOL TS (4 PLACES)

UPPER —UPPER
ACTUATOR ACTUATORS
X ASSEMBLY

TRYU
ASSEMBLY

SLEEVE ACCESS
PAMEL L3708

LAMIMATED SHIM

SLEEVE SUPPORT
FITTING [Eo»

SLEEYE SUPPORT )
LINK ASSEMBLY :
FWD
TAILPIPE

ROLLER - YERTICAL
SUPPORT (2 PLACES)

SLEEYE SUPPORT SHAFT

ROLLER - LATERAL ~Hfr WASHER (2
SUPPORT (2 PLACES) P— BUSHING (2)
\ -
ROLLER TRUCK ASSEMBLY
{TYPICAL - 4 PLACES) ’ SPACER
a i
AFT THRUST REVERSER SLEEVE
TRACK (TYPICAL - 4 PLACES) '
D PINS (WITH COTTER PINS)
0 I
AFT THRUST REVERSER SLEEYE
ACCESS PAMNEL LOCATION
DETAIL A
Aft Thrust Reverser Sleeve Installation 2
Jun 15/61

78-5-71 Figure 201 (Sheet 3 of 3)
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(5)

(6)
(7}
‘
(8)
(9)
(10}
(
2
Jun 15/61
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(d) Attach actuatars to tailpipe with bolt (3), nut, and bushing
(2 places).

(e) Attach actuators to upper aetuator support link with bolt
(4), nut, and two bushings.

On alrplenes having eleeve forward ring upper support fitting ase
shown 1in view 5, figure 201, connect thrust reverser sleeve to
support fitting.

(a) Meruelly position sleeve to forward thrust position.

(b} Align sleeve support fitting attached to upper truck assembly
with attachment holes on forward emd of aft thrust reverser
sleeve and install sleeve fitting attachment bolt (5) and nut
(6) four places. Install shims as necessary between sleeve
and support fitting to mmintein sligmment of sleeve with strut
and side cowl panels per 78-5-61, "Rig Aft Thrust Reverser."
Use maximuwm of 2 shims per side and remove ,002 inch
laminations as required.

Attach lower track support link assembly (view 3) to track.

Install aft thrust reverser upper actuators assembly piston rods
to sleeve using bolt (2, view 4) in two places.

(a) With sleeve in reverse thrust position, gain access to
actustor rods and sleeve connection through aceess panels
L3708 and R3708.

{(b) Position eccentric bushing in red end.

(¢) Position plain bushing in eccentric bushing.

(d) Attech rod end with bolt (2) nut, wamsher, and cotter pin to
sleeve connecticn.,

Install aft thrust reverser lower asctuators assembly piston rods
(view 2) to sleeve.

(e) Position rod end between truck connection mounting flanges and
attach with bolt, bushings, cotter pin and mut (2 places).

Attach hinge drive mechanism drag links (view 1) to sleeve.

(a) Position drag 1link rod ends st attachment flanges on Eleeve
and attach with pin, washer, and cotter pin (4 places),

Adjust entire installation. See 78-5-61, "Adjustment/Test Aft
Thrust Reverser."

78-5-71
Page 207
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- CTICES

1. emoval /Trnstallation Teilpi

A. General

(1) The tailpipe may be removed by removing the aft thrust reverser
gsleeve and then removing the tailplpe from the aft thrust reverser
assembly.

B. Equipment and Materials

(1) Antiseize Compound, Ease-Off 990 (Texmcone Comparny, Dallas 8,
Texes) or equivalent

C. TRemove Tallpipe

(1) Remove aft thrust reverser sleeve. (See 78-5-71, Remove Aft Thrust
Reverser Sleeve, )

(2) Remove bolts (60 places) at tailpipe mounting ring, holding tailpipe
to aft thrust reverser assembly. Remove upper bolts last.

D. Install Teilpipe

(1) Coat threaded surfece and shank to head of all bolts with antiseize
campound prior to installstion.

(2) Position tailpipe on thrust reverser assembly eft mounting ring and
install with 60 bolts per figure 201.

(3) Install aft thrust reverser sleeve. (See 78-5-71, Install Aft
Thrust Reverser Sleeve. )

2
Apr 15/65 76-5-81
+ Page 201
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TURBOFAN

——ENGINE

-THRUST REVERSER
AFT MOUNTING RING

~TAILPIPE MOUNTING FLANGE

TAILPIPE INSTALLATION
BOLTS - NAS501-5-12A
OR BACB30BGSC13A
TYPICAL B PLACES

(2 ON EACH SIDE OF
UPPER AND LOWER
VERTICAL CENTERLIMES)

TAILPIPE
INSTALLATION BOLTS
MNAS50] ~4-4A OR
BACBIOBGACSA I >
TYPICAL 32 PLACES

Wy o
THRUST REVERSER o 7,
ASSEMBLY :

TAILPIPE INSTALLATION
BOLTS NAS501-4-5A OR
BACBIOBGACSA [T
TYPICAL 20 PLACES

{5 ABOVE AND 5 BELOW
HORIZONTAL CENTERLINE
AT EACH SIDE} EXCEPT A5
NOTED IN FLAGNOTE >

TAILPIPE

[ THE BAC330EC BOLTS ARE INSTALLED [3=> BACB30BG4C114 USED AT STH AND
ON LATE® AIRPLANES AND ARE THE 6TH BOLT LOCATION ON EITHER
PREFERRED PAPTS SIDE OF 600 AND 12 00 O'CLOCK
POSITIONS ON AIRPLANES USING NEW
[Z=> BACB30GaC104 30LTS ARE USED TWO BOLTED FRAME ASSEMBLY (65-16032-34)

PLACES ABOVE aND THO PLACES BELOW
THE HORIZC:«T AL CENTERLINE ON BOTH
SIDES OF THEZ TAILPIPE ON THRUST
REVERSERS WHICH HAVE CASCADE VANE
ASSEYBLIES ~ND BLOCKER SEGMENTS
BOLTED TO THE THRUST REVERSER

AFT MOUNT NG RING AND TAILPIPE

Tailpipe Instellaticn 2
78-5-81 Figure 201 Jan 15/67
Page 2C2
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CASCADE V. SEMBIIES - MATNTENANCE PRACTICES
1. Removel/Installatior Cascede Vane Assemblies

A, General
(1) Cascade vane assemblies may be removed from the aft thrust reverser
while it 1s Instelled on the alrplane provided the thrust reverser
is 1n the reverse thrust position.

B. Egulpment and Materials

(1) Antieeize compound - Ease-0ff, 990 (Texacone Company, Dellas 8, Texas)
or egquivalent

(2) Air pressure source - 0 to 60 psig
C.' Remove Casceade Vane Assemblies
(1) Place thrust reverser in reverse thrust position.

(a) Connect air pressure source to ground service connection and
regulate to 30 psig.

{(b) Move applicable reverse thrust lever in control cab aft to
Interlock position. Check that thrust reverser hes sctuated
to reverse thrust position.

(¢} Disconnect ground air supply.
WARNING., WITH THRUST REVERSER IN REVERSE THRUST POSITION,
GROUND AIR SOURCE MUST BE DISCONNECTED BEFORE WORKING
ON THRUST REVERSER TO PRECIULE INJURY TO PERSONNEL.,

(2) Remove bolts holding vane assemblies or btlocker segment to thrust
reverser forward support ring. {See figure 202.)

May 15/66 78-5-91
+ Peage 201
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(3) At the two vane assembly locations on either side of the horizontal
centerline of the reverser on both sides of the reverser (3.00 and
9 00 o'clock positions) remove two bolts (not on all installations)
that secure each segment at the aft end to the thrust reverser aft
mount flange and the tailpipe mount flange.

NOTE: To determine whether the vane segment is bolted at the aft
end look at the forward side of the aft member of the vane
segment inside the recess of the thrust reverser af't mounting
flange. If two nutplates and protruding bolt shenks are
visible, the segment is bolted.

(4) Remove vane assemblies by lifting out and forward from thrust
reverser. Tag removed vene assemblies and shims with location
numbers as shown in flgure 201 to facilitate ildentification of
vane assembly with respect to installation position.

D, Install Cascade Vane Assemblles

(1) Deleted

Ll RI

L2 R2
L3 R3

L4 R4
L5 RS

L6 Ré
L7 R7

L9 R8
L? RY

L10 R10
REAR | VIEW

CASCADE VANE ASSEMBLY LOCATIONS - TYPICAL

WHEN REMOVING VAMNE ASSEMBLIES, TAG WITH
LOCATION NUMBERS AS SHOWN ABOVE, OR USE
AMNY EQUIVALENT SYSTEM FOR IDENTIFYING
POSITION OF YAMNE ASSEMBLY OMN REVERSER

Cascade Vane Assembly Location Diagram 2
78-5-91 Flgure 201 May 15/66
Page 202 +
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(2)

(3)

(&)

(5)

2
Mey 15/66
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Coat threaded surface and shank to head of all bolis with antlseize
campound pricr to installation.

Posltion cascade vane mssembly or assemblies on thrust reverser per
figure 201 and sttach with bolts to thrust reverser forward support
ring. (See figure 202.)

If the vene or blocker seément hes 1nstallation holes at both ends,
proceed as follows:

(a)} Position wvane assembly or blocker segment at thrust reverser
aft mounting flange and shim as necessary between vene cor
blocker segment mnd thrust reverser eft flange 1o obtaln flush
fit between forwvard end of vene segment and thrust reverser
mounting flange (maximm gap mllowable 15 0.005 inch). (See
figure 202 ) Secure vane or blocker segment with two bolts
through tailpipe, thrust reverser flange, shims and segment.

(t) Secure vane or blocker segment to thrust reverser forward
mounting flange with 2 bolts and nuts.

Check and adjust clearance between clamshell door and clamshell door
stops to 0.12 (# 0.03) inch. See figure 202 for correct positioning
of stops. Vane assemblies having clamshell door stops are located
in positions R4 through R7 and L4 through 17 as called out in

figure 201.

| 76-5-91
i Page 203
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CASCADE VANE ASSEMBLIES

RING

ASSEMBLY

CLAMSHELL
DOGCR STOP
SEE DETAIL A

SEE DETAIL 8

FOR CONFIGURATION

OF YANE AND BLOCKER
SEGMENTS THAT ARE BOLTED
AT THE AFT END

TAILPIPE
MOUNTING
FLANGE

NOTED)
THRUST REVERSER
AFT MOUNTING
RING

TRIM LUGS IF
NECESSARY FOR
CLEARANCE MAXIMUM
GAP, OF 0 03 INCH

IS ALLOWABLE BETWEEN
LUGS AND FRAME
ROUND EDGES TO
EQUIVALENT OF 0 03
INCH RADIUS

THRUST REVERSER
FORWARD SUPPORT

CASCADE VANE ASSEMBLY
OR BLOCKER SEGMENT
(TYPICAL EXCEPT AS

YIEW 1

, i U ErrECTIOTY
TURBOFAN

MANUAL

CASCADE VAME

INSTALLATION
BOLT (TYPICAL)

SEE DETAIL A FOR
CONFIGURATION OF VANE
AND BLOCKER SEGMENTS

AT POSITIONS RS, Ré, L5 AND L6

CASCADE VYANE OR
BLOCKER SEGMENT
MOUNTING 80LT

(2 PLACES)

THRUST REVERSER
FORWARD SUPPORT RING

THRUST REVERSER
AFT MOQUNTING
FLANGE

TAILPIPE MOUNTING
FLANGE

CASCADE VYAME OR
BLOCKER SEGMENT
MOUNTING BOLT
(2 PLACES)

CASCADE VANE
ASSEMBLY OR
BLOCKER SEGMENT
(POSITIONS RS,

Ré, L5, OR L&)

SHIMS (ADD SHIMS
AS NECESSARY PER
PARAGRAPH | D (4)

DETAIL B[

[T VANE AND BLOCKER SEGMENTS
AS SHOWN IN DETAIL B ARE
INSTALLED [N POSITIONS Rs,
R6, LS, AND L6 ON LATER
INSTALLATIONS ONLY

Cascade Vane Assembly Installation
Figure 202

78-5-91
Page 204

CLAMSHELL DOOR

012+ 03

THRUST REVERSER
CLAMSHELL FORWARD SUPPORT
OQOR STOP RING

LOCK NUT

DETAIL A

[2=> FLUSH FIT (MAXIMUM GAP ALLOWABLE IS 0 005
INCH) BETWEEN VANE OR BLOCKER SEGMENTS
AND THE THRUST REVERSER FORWARD SUPPORT
RING TO BE OSTAINED ON SEGMENTS THAT ARE
BOLTED AT THE AFT END AS SHOWN [N DETAIL B
OBTAIN BY SHIMMING PER PARAGRAPH | D {4)

2
May 15/66
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CLAMSHFLL DOOR - MAINTENARCE PRACTICES

1. Removal/Instellation Clamshell Door

A, Egulpment and Materialsg

(1)
(2)

(3)

Alr pressure source - O to 200 pslg capacity.

Antigeize compound ~ Base~Qff 990 (Texacone Company, Dallas 8,
Texas) or equivalent

Clamshell door spreader bar or retracting tool - F70061 or
equivalent.

B. Remove Clamshell Dooxr

(1)

(7

(8)

2
Nov 15/62

Remove aft thrust reverser sleeve. See 78-5-71, "Remove Aft Thrust
Reverser Sleeve."

Remove tellpipe. See T78-5-81, "Remove Tallpipe."

Disconnect aft thrust reverser follow-up rodés at aft follow-up idler
link connections. See figure 201, 78-5-61.

Manually rotate clamshell doors to forward thrust positEOn.

Remove bolts holding clemshell door to hinge face. i
1

f
Inptall clamshell retracting rod assembly on clamshell door.

(t) Thread rod ends into two tapped holes on interfaces of
clemshell door sttachment fittings.

(2) Remove rod ends from rod assembly.

|
i

(¢} Position rod sesembly and secure to rod ends with flat head
pins. J

Compress door to overall dimension of 35.06 (+0.00/-0. 10) inches
with rod essembly.

Remove door through rear of thrust reverser. I

CAUTION EXERCISE CARE WHEN REMOVING DOOR TO PREVENT DAMAGE TO HUB
SEAL.

78-5-101
Page 201
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C. Install Clamshell Door

(1)

(2)
(3)

(4)

(5)

(7)
(8)

78-5-101
Pege 202

Install clamshell retracting rod assembly on clamshell door.
(a) Remove rod ends from rod assembly.

(b) Thresd rod ends into two tapped holes on interfaces of
clamshell door attachment fittings.

{c} Position rod assembly end secure to rod ends with flat head
Pins.

Compress cleamshell door to overall dimension of 35.06 (+0.00/-0.10)
inches with rod assembly.

1

Pogltion door in thruat reverser and start several bolts on each end
of door.

Remove rod assembly.
(a) Expand rod assembly and remove from rod ends.
{b) Remove rod ends from clamshell door attachment fittings.

Coat thread surfaces and complete shank of bolts with thread
lubricant.

Ingtall remaining bolts through door fitting and hinge face. Torque
boltas 95 to 110 pound-inches.

NOTE: 0.032 ipch thick washers may be used 1f and aa required to
maintain minimm clesrance of 0.04 inches between clamshell
door installation bolts and hingessgupport fiiting.

Install taillpipe. See 78-35-81, "Install Tailpipe."

Replace aft thrust reverser sleeve. See T8-5-71, "Insgtall Aft
Thrust Reverser Sleeve,”

2
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EXBAUST PLUG - MAINTENANCE PRACTICES

1 Bemoval{lnstallation Exhaust Plug

A. General
(1) The exhaust plug may be removed by removing the cascade vane
asgemblies on either side of the aft thrust reverper with the aft
thrust reverser sleeve end the clamshell doors in the reverse thrust
position.
B. Special Materials
(1) Antiseize compound, Bese-Off 990 (Texacone Company, Dellas 8, Texas)
or equivalent
C Remove Exhaust Plug
(1) Open engine side cowl panels.
(2) Manuelly move aft thrust reverser sleeve aft to reverse thrust
poeltion
(3) Remove cascade vene assemblies. See 78-5-91, "Remove Cascede Vane
Assemblies."
(4) Remove bolts in exhaust plug support ring holding exhaust plug to
engine plug support and remove.
D Install Exhaust Plug
(1) Install exheust plug by instelling bolts holding exhaust plug to
engine plug support Coat threaded surfaces and complete shank of
I bolt with antiseize compound.
(2) 1Install cascade vene mssemblies. See 78-5-91, "Instell Cascade Vane
Assemblieg "
2
Nov 15/62 : 78-5-111
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Return aft thrust reverser to forward thrust positiocn

(a) Connect ground air supply to groundfservice connection. Gain
access to ground service comnection through access panels 1705,
1737 or 3716 on strut. See Access Doors and Panels, 12-2-0.

{b) With appliceble reverse thrust lever in control cab and "IDLE"
position, regulate ground air supply to 30 psig to bring thrust
reverser to forwerd thrust position.

Close side cowl panels.

2. ;nspection{Check Exhaust Pluz
General

A.

B,

(1)

The following exhaust plug crack and dsmege limits are esmergency
limits only to allow operation of the alreraft to a main base' where
the plug can be repaired or replaced. Field repairs should not be
attempted for damege beyond the limits given helow. A plug damaged
beyond these limits should be replaced.

Visually inspect the exhaust plug for cracks and other damage.

(1)

(2)

(3)

(&)

75-3-111
Pege 202

Circumferential cracks up to four inches in length at any location
on the plug are allcwable

Longitudinal cracks up to two inches in length at any location on
the plug are allowsble.

Loss of a plug tip not to exceed five inches  is allowable provided
ragged edges are bent lrward.

Cracks extending longitudinally into the tip area of the plug must
be included within the five inch meximum limit per step (3) if plug
tip removal 1s planned.

2
Jan 15/65
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TERUST REVERSER CONTROL SYSTEM - DESCRIPTION AND OFERATION

l. General

A. The thrust reverser control system directs pneumatic pressure to the
actuators of the forward and aft thrust reversers which position the flow
reversing components for the desired forward or reverse thrust
operations. The system comslete of the reverse thrust controls mounted
on the thruet control shaft and on the engine controls strut bracket,
forward thrust reverser follow-up linkege, aft thrust reverser follow-up
linkage, hinge drive mechaniems, forward thrust reverser actuators, aft
reverser actuator assemblies, and miscellenecus control systenm
components. (Bee figure 1.)

B. A lock-out feature Iin the system prevents application of full forward or
reverse thrust until the flow reversing components of the forward and
eft thrust reversers have nearly reached their full travel position
for forward or reverse thrust., A forward thrust reverser locking cam
and an aft thrust reverser locking cam lock the thrust control shaft In
& partlial thrust poeltlion until follow-up linkages connecting the cems
to the forward thrust reverser cowl ring and aft reverser sleeve
repoeition the cams to ellow full forwerd or reverpe thrust operatlion.
An override provision on the forward thrust reverser interlock allows
epplication of increased thrust by manual override of a spring loaded
interloek position if additional thrust is required to move the forward
thrust reverser beck to the cruise position.

C. The reverse thrust controls direct pneumatic alr to the actuators to
position the reversers for the forwerd or reverse thrust poeltion. The
forward thrust reverser actustors control the movement of the cowl rlng
assembly, blocker doors, and lower wvane assemblies. The aft thrust
reverser actustors control the movement of the aft reverser sleeve which
operaetes the hinge drive mechaniem and causes the clamshell deoors to cpen
and close.

2. Reverse Thrust Controls

A. The reverse thrust controls comsist of e thrust reverser directionsl
control valve, a rocker arm mechaniasm, thrust reverser directional
valve ectuating cam, forward thrust reverser locking ceam, aft thrust
reveraser locking cem, aft thrust reverser follow-up pulley, forward
thrust reverser follow-up crank, and two concentrie shafts on which
the locking cams, follow-up crank, and follow-up pulley are mounted.
The directional velve mctuating cam is instelled on the lower end of
the thrust control shaft at the engine strut. The other reverse thrust
controls are installed at the engine controls strut bracket which is
ingtelled over the lower end of the throttle and start shafts.

Lo
Jun 15/63 T8-6-0
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B. The thrust reverser directionzl valve actuating cam transmits thrust
lever movement from the thrust control shaft to the thrust reverser
directional valve through a rocker arm mechenism to pesitlion the
directionel velve for the selected thrust condition. Four stops,
installed on the cam, besr on the thrust reverser locking cams during
thrust reverser actuation to limit thrust control shaft rotation while
the thrust reversers are intransit between thruet positions. Two of
the stops are rollers mounted one sbove the other and bear on the
locking cams during reverse thrust actuation. The other two stope
bear on the locking cams during forward thrust actuation. The stop
that interlocks with the aft thrust reverser locking cam 1s a fixed
stop. The stop that interlocks with the forward thrust reverser
locking cam is & spring losded pivoting stop. The stop arrangement
allows override of the interlock, by application of lncreased force on
the thrust lever which compresees the spring loaded sicp, thereby
increaeing thrust. The iInterlock override provision 1s used when
additione]l bleed pressure ls required to return the forward thrust
reverser to cruise position.

C. The thrust reverser directionsl valve is & simple, two-position valve
that receives 1its position input from the directlional valve actuating
cam to provide the pneumatic signal for thruet reverser actuation.

The directionsl velve piston ig positioned by the directional valve
actuating cam through e rocker srm mecheniem to route engine bleed air
through either or two ports on the valve to the "reverse" or "cruige™
pneumatic manifolds.

D. The forwerd thrust reverser follow-up crank and &ft thrust reverser
follow-up pulley are installed on the upper end of two concentric
shafts through the engine controls strut bracket. The follow-up
crank 1s installed on the inner shaft and the follow-up pulley on the
outer shaft The forward thrust reverser locking cem is installed on
the lower end of the inner shaft The aft thrust reverser locking cam
is ingtelled on the lower end of the outer shaft The follow-up crank
and follow-up pulley &re connected by the follow-up linkeges to the
regpective forward or aft thrust reverser. The locking camg bear on
the dlrectional valve actuating cam to provide throttle shaft lockout
during thrust reverser actustion. The follow-up pulley and the
follow-up crank transmit thrust reverser movement from the follow-up
linkages through the concentric sheftes to reposition the locking cams
and remove the interlock when thrust reverger travel is completed.

L8
1

4o
Jun 15/63 ;8-6-(;
age



Q7 .

MAINTENANCE MANUAL TURBOF AN

N

THRUST REVYERSER
DIRECTIONAL CONTROL

YALVYE

FORWARD THRUST
REVERSER
FOLLOW.UP CRANK

AFT THRUST
REYERSER
FOLLOW-UP

PULLEY- ENGINE CONTROLS

STRUT BRACKET

THRUST REVERSER
ﬁ:\ecﬂwn VALYE

AFT
THRUST REVERSER
LOCKING CAM

FORWARD THRUST

REVERSER LOCKING CAM VIEW 1
Reverse Thrust Controls 8
78-6-0 Figure 2 (Sheet 1 of 2) Oct 15/62
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3. Forward Thruet Reverser Follow-Up Linkage

A. The forward thrust reverser follow-up linkege controls the positlion of
the forward thrust reverser locking ceam, preventing appliestion of full
forwerd or reverse thrust until the forward thruet reverser hes assumed
the correct position for the selected thrust conditlon. The linkage
consiete of a rod assembly, linkage connecting the rod asssembly to the
forward thrust reverser cowl ring assembly, and a follow=-up crank
connecting the rod assembly through a sheft to the forward thrust
reverser locking cam. (See figure 2.) The follow-up linkage is
controlled by movement of the cowl ring sseembly. The follow-up crank
is on the same shaft es the forward thrust reverser locking cam. When
the forward thrust reverser is actuated, movement of the cowl ring
repositions the follow-up crank, ceusing the locking cam to be
reposlitlioned.

EMGINE CONTROL S
STRUT BRACKET

OVERRIDE MECHAN|S M
(MOUNTED ON

DIRECTIONAL VALVE
ACTUATING Cawm)

YALYE CONTROL
LINK (2 PLACES)

THRUST
REVERSER
DIRECTIONAL
YALVE
ACTUATING
CAM

NUT

- REVERSER L.
THRUST REVERSER REV LOCKING
DIRECTIONAL CONTROL

FORVARD THRUST
YALVE REVERSER LOCKING

THROTTLE CAN

SHAFT PLUG
VIEW 2
LO Reverse Thrust Controls
Jun 15/63 Figure 2 (Sheet 2 of 2) T8-6-0



m :I.--..-..-....-..-.-'.I-I-.‘
_g%,} G
MAINTENANCE MANUAL TURBOFAN

4. Aft Thrust Reverser Follow-Up Linkage %

A. The aft thrust reverser follow-up linkage controls the positicn of the
aft thrust reverser locking cam, preventing application of full forward
or reverse thrust until the aft thrust reverser has moved to the correct
position for the gelected thrust condition. The linkage consists of a
follow=-up pulley mounted on a shaft at the engine controls strut bracket;
a yoke and a drum and crank asgsembly mounted on the strut and connected
to the follow-up pulley by a cable; and idler links and rod assemblies
comnecting the clamshell door hinge arm to the yoke. ({See figure 3.)
Movement of the hinge drive mechanism operates the follow-up linkage,
causing rotation of the follow=up pulley. The aft thruat reversger
locking cam is mounted on the same shaft as the follow-up pulley, and is
repositioned by rotation of the shaft.

To
CLAMSHELL
DOOR HINGE
ARM

- .I IDLER ;

L LINK
- ‘{;21?9 i _,
N W 1 .

LA

DRUM AND CRANK )

Iy

-

:- A
il g P
"l LS '-’a

E)

" ROD ASSEMBLY

YOKE

STRUT LOWER
SURFACE (REF)

Aft Thrust Reverser Follow-up Linkage 8

78-6=0 Figure 3 gct 15/62
Page 6
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5. Forward t Reverser Actustors

A, The forwsrd thrust reverser actuators operate the cowl ring assembly,
blocker doors, and lower vane assemblies. The actuators consist of the
actuator housing and piston rod assembly. (See figure 1.) There are
fourteen actuators located clrcumferentially arowund the engine. Twelve
of these actustors are identical and operate the blocker doors and the
baffle assemblies. The other two actuators are smaller, have a shorter
stroke, and operate the vane assemblies. The blocker doors, vane
assemblies, and baffle assemblies are connected to the cowl ring
assembly. The actuator piston rod ends are connected to the blocker
doors and lower vane assemblies. For forward thrust operation,
preupatic pressure enters the rod ports of the actuators pulling the
blocker doors forward and out of the fan alr duct to lay filat around
the compressor case. The vane assemblies move forwerd also, The cowl
ring essembly 1s repositioned forward to exhaust the fan air in an aft
direction. For reverse thrust operaticn, air enters the head ports of
the actustors to move the cowl ring aft and reposition the blocker
doors, vane mssemblies and baffle assemblies to dlscharge the fan
exhaust air in a forward direction.

6. Aft Thrust Reverser Actuator Assemblies

A. Two dual-cylinder pneumatic actuator assemblies actuate the aft thrust
reverser when reverse thrust operation is selected in the control cab,
One of the actuator assemblies is mounted on top of the thrust reverser
frame., (See figure 4.) The other actuator assembly is mounted
underneath the engine just forward of the aft thrust reverser. Each
of the actuator assembliee include two slde-by-slde joined cylinders
each containing a pieton with a piston rod which extends cutside the
eylinder. The piston rod ends are comnected to the aft thrust reverser
sleeve., Lower actuator assembly also includes a lock actuatoer and a
hook-type lock, The lock mechanism 1s installed to prevent in flaght
translation of ihe aft thrust reverser sleeve with the engine shut
down. The lock actuator, mounted below the dual cylinder assembly in
an extension of the dual cylinder housing, conteins a spring-loaded
piston with a piston rod comnected at the rod end to the lock hook ,
The hook 1s atiasched to pivot around an axis at the aft end of the
actuators end engage the aft thrust reverser sleeve to provide a
mechanical lock for the thrust reverser in the "eruise" position.

The actuator is spring-loaded to hold the lock in the hooked position.
uring reverse operation, pneumstic pressure forces the actuator
piston aft against the spring force to disengege the lock, (See
figure 7.)

B. When reverse thrust is selected at the control stand, the lower lock .
actustor receives a vrneumatic signal to sctuate, disengaging the lock
from the aft sleeve and uncovering & port :n the actuator to route the
pneumatic air toithe heed ports of the actuators for thrust reverser
actuation,

SB. 2008

3
May 15/65 78620
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REVERSER ACTUATOR

AFT REVERIER
SLEEYE

AFT THRUST REVERSER
SLEEVE

AFT THRUST REVERSER
PRAME

REVERSER ACTUATOR:

e

UPPER ACTUATOR

' SUPPORT FITTING
— ACTUATOR SUPPORT LINK

BOLT (2 PLACES)

THRUST REVERSER
ASSEMELY
F07'HARD RING

™~
‘D ™~ SLEEVE LOCK
e . HOOK ASSEmMBLY
T
/’\.l/-‘,,aqvf * /
y P
=W
< Z
N 4

BOLT (2 PLACES)

SUPPORT STRAP

{2 PLACES) ACTUATOR ROD

TQ TRUCK
ATTACHMENT BOLT

SLEEVE LOWER TRACK
TO ACTUATOR ASSEMBLY
ATTACHMENT BOLT

APT THRUST
REYERSZR SLEEVE
LOWER TRACK

AFT THRUST REVERSER
LOWER ACTUATORS
TRUCK ASSEMGLY

=N

Aft Thrust Reverser Actuator Assemblies 6
Flgure 4 May 15/65
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"hen "cruise" operation 15 selected, pneumatic air 1s routed directly
from the darectional valve to the rod ports of the actuators causaing
retraction of the thrust reverser to the "¢cruise" position, The lock
actuator is not pressurized and sssumes the spring~loeded position.
Movement of the aft sleeve forward causes the lock hook to engage the
sleeve as the sleeve reaches the forward faired position,

7. Hinge Drave Mechanism

A. The hinge drive mechanism, when operated by movement of the aft
reverser, causes the clamshell doors to open and cleose by draiving the
clamshell door hinge arms, The mechanisms for the upper and lower
clamshell door hinge arms sre identical and each consists of two idler
links and four connecting rod sssemblies, (See figure 5.) Two of the
rod assemblies connect the sft reverser sleeve to the idler links, The
other two short rod assemblies connect the i1dler links to the clamshell
door hinge arms, Movement of the aft reverser sleeve forwsrd or aft
causes the two long rod essemblies to rotate the idler links whach in
turn drive the clemshell door hinge arms through the short rod assemblies,

CLAMSHELL DOOR
HINGE ARMS (REF} ——— IDLER LINK

—AFT
THRUST REVERSER
FOLLOW.UP LINKAGE

\\\\\ (REF)

O
B
)

L R=r
5 SN

AFT REVERSER
FOLLOW-UP LINKAGE
(REF)

CONNECTING
RODS

AFT REVERSER
SLEEYE (REF)

3 Ainge Drive Mechanism
¥ay 15/65 Figure 5 T8ep=0
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8. Miscellanecus Control System Components

Al

B.

Cl

78-6-0
Page 10Q

aft Thrust Reverser Fressure Rellef Valves

(1) There are two pressure relief valves located in the aft thrust

reverser pneunatic tubing, Qne of the valves is located in the
line between the thrust reverser directional valve and the lower
lock actuator at the forward end of the lower lock actuator., (See
view 1, figure 6.) The second;relisf valve, is in the line between
the lower lock actuator and the head end ports of the upper and
lower aft reverser actuators, The relief valves preclude excessive
static torque on the clamshell door hings shafts, The valves are
set to relieve at 60 (+ 5) psig. (See figure §,)

Pneuwnatic Supply Check Valves.

(1) Two check valves in the thrust reverser pncumatic lines alloew

pneumatic air to be directed to the thrust reverser directional
control velve from either the engine diffuser casing (N2 compressor
delivery air) or from an external pressure source through the
ground service comnection, One of the check valves ia located in
the thrust reverser pneumatic plumbing at the high pressure bleed
connection on the right side of the engine. (See figure 6.) The
other check valve is in the line from the ground service connection
in the nacelle strut. (See view 2, figure 6,} A tee comrection
joins the pneumatic lines from the two pressure sources to the thrust
reverser directional valve supply line. If pneumatic pressure is
being epplied from either source through the check valve in that
line, the other check valve prohibits air flow in the line from the
other source,

Forward Thruat Reverser Flow Restrictor Valve.

(1) A flow restrictor is located in the pneumatic line from each

forward thrust reverser actuator to the cruise manifold (14 places),.
The flow restrictors ars installed in the union fittings where the
actuator lines connect to the cruise manifold and provide snubbing
action for the actuators during reverss thrust actuation. When
pneumatic air enters the head ports of the actuators, trapped air is
forced out the rod ports. The air 1s restricted at the flow
restrictor orifices, providing the smubbing action, To avoid No, 1
and 2 (L.H and R.H) blokker doors hang up due to asymmetrical
sequencing of the actuators, SB 2555 replaces the corresponding flow
restrictors with four restrictor-check valves. These units are
designed to provide snubbing -~tion during reverse thrust actuation
and to permit fastar pressurization, thus more uniform sequencing, of
of the upper blokker door actuators when going from reverse to
cruise position, '

5B. 2098 & SB. 2555 Jar 15/63

L
= F

+
' 17 H0V 1643



el

........................... ¢ — Iz
TURBOF AN

N s R 2 T, )

MAINTENANCE MANUAL

AFT THRUST REYERSER
RELIEF VALVE

AFT THRUST REVERSER

PRESSURE RELIEF VALVE S
SB, 2098
VIEW 1 T
6 Thrust Reverser Miscellanecus Control System Components
May 15/65 Figure 6 (Sheet 1) 78=6=0
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SERYICE

CONNECTION

GROUND AIR
SUPPLY CHECK
YALYE

THRUST REVERSER
PHEUMATIC SUPPLY

CHECK VALVE ———_ | '

THRUST REVERSER PNEUMATIC
SUPPLY ENGINE AIR
BLEED COMNECTION

RH SIDE QF ENGINE
DETAIL A

Thrust Reverser Miscellaneous Control System Ccmponents 3
78-6-0 Figure 6 (Sheet 2 of 3) Jun 15/62
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(14 PLACES)

E>FLOW RESTRICTOR - CHECK VALVES REPLACE
FLOW RESTRICTORS AT TOP TWO
LOCATIONS ON BOTH SIDES
(SEE PAGE 10 §0C)

THRUST REVERSER
DIRECTIONAL VALVE

AIR FILTER

6 Thrust Reverser Miscellaneous Control System Components
Jul 15/67 Figure 6 (Sheet 3) 78-6-0
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AFT THRUST REVERSER FOLLOW-UP IDLER LINKS
AFT THRUST REVERSER FOLLOW-UP DRUM AND CRANK AND YOKE

TORQUE COMPENSATOR
THRUST COMNTROL 5HAFT

:“\-.‘ -
TO GROUND SERVICE CONNECTION ""‘!g“'@
e
FORWARD THRUST REVERSER FOLLOW-UP CRANK -~ ] < ﬁl‘;"c‘;‘:'ﬂb DOOR
AFT THRUST REVERSER FOLLOW -UP PULLEY N < {4 PLACES)
AFT THRUST REVERSER LOCKING CAM — <381 *F-" CLAMSHELL DOOR
FORWARD THRUST REVERSER FOLLOW-UP LINKAGE~ 8 HINGE DRIVE
FILTER MECHANISM UPPER
THRUST REVERSER ), ‘(-‘ AND LOWER
DIRECTIONAL CONTROL VALVE < e 3 Pg4 BLEED
\ AIR SUPPLY
FLOW RESTRICTOR 1O 7/C CONTROL—=
(14 PLACES)

AFT THRUST
REVERSER
SLEEVE

CLAMSHELL DOOR
(2 PLACES)

FORWARD THRUST
REVERSER

ACTUATOR
{14 PLACES)

~

A,

FORWARD THRUST SLEEVE LOCK

REVERSER
LOCKING CAM

PRESSURE RELIEF
VALVE (2 PLACES)

/ LOWER SLEEVE LOCK ACTUATOR
AFT THRUST REVERSER ACTUATOR (4 PLACES)

THRUST REVERSER o= DIRECTION OF ROTATION
d 1 DIRECTIONMAL CONTROL VALVE FOR REVERSE THRUST
> AB ACTUATING CAM AIR FLOW FORWARD THRUST
COWL RING ASSEMBY AR FLOW REVERSE THRUST
v BLOCKER DOOR
iaasss SUPPLY AIR

D FLOW RESTRICTOR REPLACED WITH

THIS SCHEMATIC APPLICABLE TO INSTALLATIONS LOCATIONS ON BOTH SIDES

CONDENSATE HAVING ONE AFT THRUST REVERSER SLEEVE LOCK (SEE PAGE 10 § c)

DRAIN ORIFICES
(4 PLACES)

RESTRICTOR - CHECK VALVE AT TOP TWO
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Alr Filter

(1) An air filter is provided to prevent comtemination of the pneumatic
system. (See view 4, figure 6.) The screen in the filter can be
removed for cleaning or replacement. The air filter is in the line
between the alr scurce tee connection snd the thrust reverser
directlonal valve and is loceted at the directional valve,

9. OQperation

A,

78-6-0
Page 16

The thrust reverser control system is actuated and controlled entirely
by use of the reverse thrust lever. (See figure 7.) Pneumatic pressure
is normally supplied from the engine diffuser casing. During ground
tests, an external air source may be connected to the ground service
comnection to supply air pressure t¢ the system.

During forward thrust operstion, the thrust reverser directicnal valve
meintained in the forward thrust position by the directional control
valve actuating cem on the thrust control shaft, directs pneumatic air
to the rod ports of the forwerd thrust reverser actuators and the aft
thrust reverser actuators tc hold the forwerd and aft thrust reversers
in the forwerd thrust position. If the forward or aft thrust reverser
moves to reverse thrust position during forwerd thrust operation, the
forward or aft thrust reverser follow-up mechanism will rotate the
respective locking cam which will contact the directionel control valve
actuating cam on the control shaft, foreing the sheft to an interlock
position, thus reducing engine thrust. If either of the reversers move
to the forward thrust position during reverse thrust operation, the
thrust control shaft will be forced back to an interlock position thersby
reducing engine thrust.

For reverse thrust operation, the forwerd thrust lever must be returned
to idle before the reverse thrust lever can be moved sufficiently to
initiate reverse thrust operation. This prevents accidental actuation
of the reversers during forwasrd thrust operation, Initlal movement cf
the reverse thrust lever to an interlock position rotates the thrust
reverser directional valve actuating cam to reposition the directional
valve, directing high pressure air to the head ports of the forward and
aft reverser actuators. The forward and aft reverser locking cams
prohibit further movement of the reverse thrust lever until the clamshell
doors on the aft reverser and the forward thrust reverser cowl ring
assembly approach the full reverse thrust position. As the clamshell
doors approach the full reverse thrust position, movement of the aft
reverser follow-up linkage repositiocns the aft reverser locking cam. As
the cowl ring assembly approaches the full reverse thrust position,
movement of the forward thrust reverser follow-up linkage repositions
the forward thrust reverser locking cam, Repositioning of both the cams
allows the reverse thrust lever to be moved toward the meximum reverse
thrust position.

9
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For return to forward thrust operation, the reverse thrust lever is
returned to idle, causing the thrust reverser directlional valve actuating
cam on the thrust control shaft to rotate, repositioning the directional
velve to the forward thrust position, thus dlrecting air to the forward
and meft thrust reverser actuators for forward thrust operation. When
the forwerd thrust reverser ani aft thrust reverser have nearly reached
the full forwvard thrust position, the forward thrust reverser follow-up
linkage end the aft thrust reverser follow-up linksge reposition the
respective locking cems allowing the forwerd thrust lever to be moved
pest the interlocked position to inerease forward thrust. On alrplanes
having the interlock override mechanism, the spring losded forward
reverser follow-up stop on the directional velve actusting cam prevents
application of increased forward thrust until either the forward thrust
reverser locking cam is repositioned or, if the forward reverser does
not move to the "cruise" position, increased manual force is applied to
the forwerd thrust lever, forcing the directional valve actuating cam to
rotate, campressing the epring loeded interlock stop. If the forvard
reverser should now fail to return to "cruilse" position, a second (fixed)
stop on the dlrectional valve cam will comtact the follow-up cam,
preventing further comtrol shaft rotation or further increase in forward
thrust.

3
May 15/65 78-6-0
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THRUST REVERSER CONTROL SYSTEM - TROUELE SHOOTING

General

A. Trouble shootlng can be performed on the thrust reverser contrnl syzlem
without operating the engines. An external dry air source capable of
supplying & pressure cf 60 psig 18 satisfactory for trouble shooting thr
system. Ceution must be exercised when using an external alr source tc
avold viclent operating speeds

WARNING: PERSONNEL MUST STAY CLEAR OF THE ENGINE WHILE THE THRUZT
REVERSER IS BEING ACTUATED, TO PREVENT INJURY TO PERSOKLEL
PLACARD CONTROL STAND TO WARN AGAINST ACTUATION OF THRUST
LEVERS WHILE THRUST REVERSER IS BEING WORKED O

UTTON: MAKE SURE ENGINE COWL PANELS ARE CLOSEL AND FAN COWL PAIELE AR
REMOVED BEFORE CONNECTING GROUND AIR SUPFLY TO PREVELNT
STRUCTURAL OR ENGINE DAMAGE OR PERSONNEL INJURY,

THE SUPPLY LINE BETWEEN THE SUPPLY PRESSURE REGULATOR AIL ’I"rE‘
GROUND ATR CONNECTION SHALL HAVE A MIKIMUM INSIDE LIAMETER OF

9/32 INCH.
2. [Thrust Reverser Control System Trouble Shooting Chart
2 -
Sep 15/6k 78-06-0
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regulate to 25 psig.

Connect air scurce to ground service connection, and
Apply voltage to position
1ndicating system and close circult breaker With
forward thrust lever at idle, operate reverse thrust
lever through one complete cycle.

IF -

l

I

FORWARD THRUST REVERSER
AND AFT THRUST REVERSER
DO NCT MOVE TC FULL FOR-
WARD OR REVERSE THEUST

POSTTTONS
|

Check for leakaze in
pneumatic lines and fit-
tings from air supply
source to thrust rever-
ser directional wvalve,
and to tee connection
Joining the directional
valve and the forward
thrust reverser and aft
thrust reverser reverse
thrust supply lines.

v -

1

FORWARD THRUST REVERSER
WILL NCT MOVE TOC FULL
FORWARD OR EEVERSE
THRUST POSITIONS

T

Check for leakage 1in
forward thrust reverser
pneumatic lines, fit-
tings, ete. Refer to
Thrust Eeverser Control
System - Adjustment/
Test. IF -

|

OK - Check for sticking
or damaged forward
thrust reverser actue-
ators. IF =

NOT CK - Repelir source
of leakage

L

OK - Check for damaged
thrust reverser direct-
1onal control valve,
directional control
valve actuating cam, or
attaching linkage for
damage and replace any
damaged part. IF =

NOT OK - Repair source
of leakage

l

OK - Check for damaged
forward thrust reverser
follow-up linkage. IF =

|

THRUST REVERSER STILL
DCES NOT OPERATE = Check
reverse thrust controls
rigging. Refer to T78-
5-1, Forward Thrust
Reverser and/or 78-5-61,
Aft Thrust Reverser

NOT OX - Replace
damaged or sticking
actuaters. If actuator
piston rod is obviously
out of alignment with
sleeve, adjust install-
ation. Refer to 78-5-1,
Adjustment/Test Forward
Thrust Reverser

!

78-6-0
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OK - Refer to 78-50,
Thrust Reverser =
Trouble Shooting

NOT CK - Repair or re-
place damaged linkage

2
Jan 15/69
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AFT THRUST REVERSER
DOES NOT MOVE FULLY
: FORWARD TC FORWARD
THRUST POSTTION

l

forwvard.

Check upper and lower
sleeve locks or sleeve
loek actuators for
damage which may pre-
vent aft thrust reverser
sleeve from moving fully
F -

|

|

0K - Check upper and
lower aft thrust
reverser actuators for
binding operation. IF -

NOT OK - Replace sleeve
lock actuastor

|

OK « Check for damsged
or Jammed aft thrust
reverser actuators for
binding operation. IF -

l

0K - Refer to 78-5-0,
Thrust Reverser -
Trouble Shooting

NOT CK - Replace binding
actuator. If actuator
rods appear out of
alignment with the aft
thrust reverser sgleeve,
check actuator rod
alignment. Refer to
78-5-61, Adjustment/
Test Aft Thrust Reverser

3
Jan 15/69
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CONTINUED FROM
PRECEDING PAGE

1
AFT THRUST REVERSER
DOES NOT MOVE TC REVERSE
THRUST POSITICN, OR .
ACTUATES ONLY PARTIALLY,
OR BINDS DURING TRAVEL

[
Check for leakage in
thrust reverser
pneumatic lines,
fittings, ete. Refer
to Thrust Reverser
Control System =
Adjustment/Test. IF =
I

EFFECTIVITY
TURBOFAN

0K = Check upper and
lower af't thrust re-
verser sleeve locks for

damage or sticking.
IF -

|

1

NOT CK - Repair source
of leakage

I

OK = Check upper and
lower aft thrust re-
verser actuators for
sticking. IF -

|

|

1

0K - Visually check for
interference with clam=-
shell door movement

NOT CK - Replace damaged
or stickling actustors

1

|

NOT OK - Replace damaged
sleeve lock, or adjust
,installation, 1f jammed.
If sleeve locks are ok,
check upper and lower
sleeve lock actuators,
in that order for dam-
age or sticking piston
rods. Replace defective
lock actuator

I
OK - Check for damaged
or jammed aft thrust
reverser follow-up link-
age (78-6-21) or hinge
drive mechanism (78-6=
51)., IF =

NOT CK - Repalr or-re-
place damaged part ‘-

|
NOT OK - Replace damaged
linkage or correct in=-
stallation of jammed
controls. Rig affected
controls

78-6-0
Page 104
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1. Adjustment/Test Thrust Reverser Contro stem

A, General

(1) Rigging of the thrust reverser control system consists of rigging
the forward and aft thrust reverser follow-up linkage, See 78-6-11,
"AdJjustment/Test Forward Thrust Reverser Follow-Up Linkege,” and
78-6-21, "Adjustment/Test Aft Thrust Reverser Follow-Up Linkage,"

(2) The thruet reverser control system may be tested without operating
the engines. An external sir source cepable of supplying & pressure
of 60 psig is satisfactory for checking the system. Caution must be
exerclised when operating the system with an extermsl alr source to
avoid viclent operating speeds. The thrust reverser warning light
system provides indlcation of forward thrust reverser cowl ring
position end aft thrust reverser sleeve position. Refer to T8-7-0.

WARNING: PERSONNEL MUST STAY CLEAR OF ENGINE WHEN THRUST REVERSER
IS BEING ACTUATED. A PLACARD SHOULD EE PLACED ON CONTRCL
STAND WARNING AGAINST ACTUATTON OF THRUST LEVERS WHILE
PERSONNEL ARE WORKING ON THRUST REVERSER.

B. Equipment and Meterials
(1) Alr pressure source - 0 to 60 psig adjustable, using dry air.
(2) Spring scale - 0 to 50 pounds cepacity.
C. Test Thrust Reverser Control System
(1) Place forward and reverser thrust levers at "IDLE," and placard
control stend to warn ageinst actustion of thrust levers when
personnel are working on thrust reverser.
(2) comnect ground air supply.
(a) Close engine side cowl panels and remove fan cowl panels,
WARNING: GROUND AIR SUPPLY MUST NOT BE CONNECTED UNLESS THE
ENGINE SIDE COWL PANELS ARE COMPLETELY CLOSED AND

FAN COWL PANELS REMOVED, TO AVOID STRUCTURAL OR
ENGINE DAMAGE OR PERSONNEL INJURY.

Sep 15/6L 78=6-0
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(b) Disconnect and cap thrust reverser pnewmatlc line to engine \?
bleed connection. Make digcornection at engine end of
flexible hoge in line and cap flexible hose.

NOTE: This step is necessary on engines on which the
check valve at the thrust reverser 16th stage bleed
connection on the engine has been reworked to remove
the internal parts (flapper and hinge) to preclude
possible intermal failure on this velve  Therefore,
disconnection and capping of the line 1s necessary
to prevent ground service ailr from venting to
atmoephere through the open check valve into the
engine.

It 1a not necesaary to perform this step on airplanes
having the improved Parker check valve, number
1111-577098M1.

(e) Connect air socurce to ground air connection located in strut.
Gain access to ground service connectlon through access panel
3716 or 1739 located in strut. See Chapter 12, "Access Doors
and panels.”

NOTE: Supply line between the ground air supply pressure
regulator and the ground air comnectlon shall have a
minimum inside diameter of 9/32 of an inch.

Check for leakage in pneumatic system. /l

(=)
(v}
{c)

(d)
(e)

(£)
(g)

Check that thruat reverser is in forward thrust peaition.
Regulate air supply to 60 psig pressure.
Check that there is no apparent leakage (leakage that can be

detected by placing a hand on or near a connection) at tube
or flexible hose connections.

Regulate alr supply to 25 psig.
With forward thrust lever in "IDLE" position actuate reverge
thrust lever aft to full reverse thrust position. Verlfy that

forward and aft thrust reversers have moved to reverse thrust
position.

Regulate ailr pressure source to 60 psig.
Check that there is no apparent leakage (leakage that can be

detected by placing a hand on or near a comnnection) at tube
or flexible hose connections.

Jun_15/63
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Regulate gir pressure source to 25 psig and place the reverse thrust
lever in the OFF position. Check that forwerd and aft thrust
reversers have moved to the forward thrust position.

WARNING: WHEN RETURNING THE THRUST REVERSER TO CRUISE POSITION
USING GROUND ATR THE FORWARD THRUST REVERSER SLEEVE MUST
BE HELD IN THE AFT POSTTION UNTIL ALL THE BLOCKER DOORS
HAVE ROTATED TO THE "CRUISE" OR FAIRED POSITION. THIS
MAY BE DONE BY USING A RESTRAINT HARNESS, BOEING PART NO.
MIT65-10621, OR EQUIVALENT. AS AN ALTERNATE METHOD THE
SLEEVE MAY BE RESTRAINED MANUALLY BY A MECHANIC ON EACH
SIDE OF THE SLEEVE PUSHING AFT ON THE SLEEVE DURING THE
RETRACT CYCLE UNTIL ALL THE BLOCKER DOORS HAVE RCTATED TO
THE CRUISE PCSITION. THE MECHANICS SHOULD EXERCISE
CAUTION TO PLACE THEIR HANDS ON THE SLEEVE IN THE LOWER
AREA ADJACENT TO THE FIXED VANE ASSEMELIES TO PREVENT
THEIR HANDS BEING HIT BY THE ROTATING BLOCKER DOORS.

Apply de power to bus and engage applicable thrust reverser clircult
bresker on radio and TR circuit breaker panel {P5).

Check thet the thrust reverser warning light on the pilot's
instrument panel 1s off.

Actuate reverse thrust lever aft to either the interlock or the full
reverse thrust position.

Check that the forwvard thrust reverser and the aft thrust reverser
sleeve move to reverse thrust position within three secondis. The
applicable thrust reverser warning light should come on immediately
after both of the reverser sleeves leave the forward sealed positlon.
Disengage the clrcult breaker. The light shall go off. Re-engage
the circuilt breaker.

Actuate reverse thrust lever forward to the IDLE positilon.

CAUTION: APPLY RESTRATNT TO FORWARD REVERSER SLEEVE PRIOR TO
APPLICATION OF PRESSURE., SEE STEP (4).

Both sleeves shall move to the forward thrust position and the lignt
shall go off within five seconds. Check that the clamshell doors
are firmly seated in the =eals.

Remove gir pressure from system.

Move formrd thrust lever fully aft to IDLE position.

Place friction brake handie in full af't position.

Actuste reverse thrust lever aft against e stop position (interlock
position).

78-6-0
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APply 50 pound load to reverse thrust lever knob centerline in aft

direction. Check that follow-up lock (forwerd and aft reverser
locking cams) resista this load.

Regulate alr supply % 25 psig and verify that the forward and aft
thrust reverser move to reverse thrust positicn,

Remove air pressure from system.
Return reverse thrust lever to the "OFF" position.

Actuate forward thrust lever forward against a stop position
{interlock position).

Apply & 50 pound load to the forward thrust lever in the forward
directlon. Check that follow-up lock (fan and aft reverser locking
cams) resists this load.

Perform the following cperation check of the forward thrust reverser
interlock override mechenism,

(a) With air pressure off, memally push the aft sleeve cnly to
"eruise" position.

(b) Actumte forward thrust lever forward egainst the first stop
poeition which is at epproximately 12° from the IDLE position.

{c) Apply e 15 pound loed to thia lever in the forward direction.
The follow-up lock shall resist the loed,

(4) Apply e 25 pound load to this lever in the forward direction.
The lever shall rotate a minimum of 45° from the idle position
- bafore the second stop 1s contacted:
Regulate alr pressure to 25 psig. Clamshell doors shall return to

forward thrust position, and thrust reverser werning light shell go
cut.

CAUTEON: APPLY RESTRAINT TO FCRWARD REVERSER SLEEVE PRICR TO
APPLICATION OF PRESSURE. SEE STEP (4).

Remove ailr pregsure from system.

Remove tegt equipment and recep ground service connection. Replace
sccess panel,

Reconnect thrust reverser alr supply flex hose.
Replace engine side cowl panels and fan cowl panels.
Remove placard from control stand. -

Reset friction brake handle.

L6
Sep 15/6k4
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THRUST REVERSER DIRECTIONAL CONTROL VALVE - REMOVAL/INSTALLATTION

1. Remove Thrust Reverser Directionel Control Valve (See figure Lo1.)

A

B

)

L

Remove engine sgide cowl panels.
Disconnect pneumatic tubing from directional control velve fittings.

Digconnect velve comtrol links et velve rod end by removing nut, bolt and
cotter pin.

Remove two bolts sttaching control valve to engine controls strut bracket.

Remove velve from engine, belng careful not to damege velve or tublng,

2, Instell Thrust Reverser Directionsl Control Valve (See figure LOL,)

A  Plgece forward thrust lever in control cab to forward thrust idle positiom.
B. Position directional control velve at engine controls strut bracket and
sttech with bolts end weshers, Lockwire,
C. With velve control links attached to valve control arm, attach velve
control links to velve rod end with bolt, mut end cotter pin.
D. Connect preumetic tubing to directionel control valve fittings.
2
Aug 15/66 78=6a2
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THRUST REVERSER
DIRECTIONAL
CONTROL VALVE -

N T~

~ —

ENGINE CONTROLS
STRUT BRACKET —-

BOLT

VALVE
CONTROL
LINK

\ -
~
-
\ THRUST REVERSER
DIRECTIONAL
VIEW 1 ™~ N CONTROL VALVE
Thrust Reverser Directional Control Valve Installation 2
T78-6-2 Figure 401 Mg 15/66
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THRUST REVERSER DIRECTIONAL VALVE ACTUATING CAM - REMOVAT/INSTALLATION

1, Remove Thrugt Reverser Directionsl Velve Actuat Cam (See figure LOL.)

A  Remove englne silde cowl panels.

B Dieconnect thrust control rod from thrust reverser control cem,

C Move thrust lever In control cab ms necessary to position control cam in
best position for removael.

D Slide cem off sheft.

2. Install Thrust Reverser Directionsl Velve Actuating Cem (See figure LOl,)

4 Line up spline indices on directionel velve actusting ceam and throttle
control shaft and slide cem onto shaft,

B Install throttle shaft plug on lower end of throttle sheft end tighten
within 290 to 410 pound-inches. Instell cotter pin. Maximm torgue
allowed for instellstion of cotter pin is 660 pound-inches, Lockwire,

C. Comnect throttle rod to thrust reverser control cam,

D. Check adjustment of thrust system, See chapter 76, Englne Controls,

L1

Install engine side cowl panels.

Aug 15/66 T8-6-3
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ENGINE CONTROLS

OVERRIDE MECHANISM STRUT BRACKET

(MOUNTED ON
DIRECTIONAL VALVE
ACTUATING CAM)

THRUST
REVERSER
DIRECTIONAL
VALVE
ACTUATING
CAM

-
THRUST REVERSER
DIRECTIONAL CONTROL
VALVE

~ THROTTLE
SHAFT
VIEW 1 PG
Thrust Reverser Directional Valve Actuatirng Cam Instaliation 2
78-6-3 Figure L0l Aug 15/66
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THRUST REVERSER T.OCKING CAMS - REMOVAL/INSTALIATIO

1. KR v 1 R cking Cams
A  Remove engine side cowl panels.

B. If removal of aft reverser locking cam is desired, remove engine. Refer
to Power Plant, Chapter 71.

C  If removing only the forward reverser locking cam (1L, figure LO1),
disconnect throttle rod frow control valve actuating cam,

D. Remove nut (15) from bottom of locking camshaft (9).

g

Slide cam (1L) off bottom of shaft (9).

F. Loosen aft reverser follow-up cable turnbuckles and free cable from
drum (5).

(]

Remove nut (1) from top of camshaft (9)

H. Slide crank (2) from shaft (9).

I Remove locking ring (16) from nut (L) and remove nut from aft reverser
locking camshaft (11}.
J. Slap drum (5) and spacer (6) off shaft

NOTE: On later installations, the lower bearing i1s not swaged. On
these airplanes, a threaded retainer is utilized for the lower
bearing and i1s lockwired to the af't reverser locking cam (13).
Remove lockwire and bearing retainer prior t¢ removing shafts (9)
and (11), cam (13), and spacer (12).

K. GSlade two shafts down and out of bearings in bracket (7).
CAUTION: TAKE CARE NOT TO DAMAGE EEARINGS IN ERACKET. LOWER BEARING IS
STAKED IN FLACE, BUT UPPER BEARING (8) IS RETAINED ONLY BY
TIGET FIT

L. If desired, slide reverser camshaft (9) out upper end of aft reverser
camshaft (11).

NOTE* Bearing 1s staked in lower end of shaft, but bearing in upper end
1s retained only by tight fit.

M. Blide spacer (12) and reverser cam (13} off shaft (14).

=

Check condition of bearings in bracket (7) and shaft (11).

~—

1c
Apr 15/69 78-6-k
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ENGINE CONTROLS
STRUT BRACKET

AFT THRUST
REVERSER LOCKING
CAM

~ FORWARD THRUST
REVERSER LOCKING
CAM
VIEW 1

Thrust Reverser Locking Cams Installatien

T78-6-L Figure 401 (Sheetl) Aug 15/66
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1 NUT

2 CRANK

=

3 BEARING
g
—.5 | il 2
1 RiIN [
68 LOCKING [ ' ! . nuT
! :r \: \\_,/"25314L
| | 5 DRUM
i
| | & SPACER
! , __L
! [
" | Iy
\ﬁ 7 BRACKET
8 BEARING
9 FORWARD REVERSER
LOCKING CAM SHAFT
be—————— 10 SPACER
11 AFT REVERSER
LOCKING CAM SHAFT
|
|
| 12 SPACER
o ..-.._..-D
13 AFT negsnsen
AM
[C> seArING RETAINER ON LOCKING C
SOME INSTALLATIONS J \_I
! ,
O 15 NUT 14 FORWARD REVERSER
LOCKING CAM

10
Jan 15/70

SECTION A-A

Thrust Reverser Locking Cems Installetion
Figure LO1 (Sheet 2)
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2. Install Thrust Reverser lLocking Cams

A

I.

JI

K.

Le

78-6-4
Page Lok

Slide aft reverser locking cam (13, figure 401} and specer (12) onto
camshaft {11).

NOTE: One tooth of mating serrations on cam and shaft have been amitted
to proved positive allgmment at components.

Insert forward reverser locking camshaft (9) into bearing in aft
reverser locking camshaft (11). ‘

Carefully press camshaft upper bearing (3) into place over shaft (9).
Slip assembly of two shafts up through bearings in bracket (7).

If upper béaring (8) was removed, slip spacer (6) down over shaft (11)
end carefully press bearing (8) into place in bracket (7).

Install-spacer (6) and follow-up drum (5).

Install nut (4) using spanner wrench. Tighten nut to 290-410 pound-
inches, Install lockring (16) carefully, checking for firm
eircumferential contact of ring in nut groove and correct tang
penetration, Maximum of 660 pound-inches is allowed for installation
of lockring.

CAUTION CAREFUL INSTALLATION OF LOCKRING IS REQUIRED. DISTORTION OF
LOCKRING OR IMPROPER INSTALIATICN MAY CAUSE INSUFFICIENT
PENETRATION OF LOCKRING TANG, RESULTING IN NUT LOOSENING.

If applicable, install bearing retainer on lower bearing,torque to 15-25
pound-inches and lockwire retainer to cam (13).

Siip locking cam {14) onto bottam of shaft and install nut., Tighten
nut to 290-410 pound-inches, 660 pound-inches maximum allowed for
installation of cotter pin., Install cotter pin.

CAUTION DO NOT INSTALL CAM (14) IN INVERTED POSITION. SEE FIGURE 401,
FOR CORRECT POSITICN OF CAM.

Place crank (2) on top of camshaft and install nut (1), Tighten nut to
290-4+10 pound-inches, 660 pound-inches maximum allowed for installation
of cotter pin., Install cotter pin. -

Install aft reverser follow-up cable to drum (5).

Install engine. Refer to Power Plant, Chapter Tl.

Adjust forward and aft follow-up installation per 78-6-11 and 78-6-21.

10
Jan 15/70
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THRUST REVERSER ROCKER ARM SHAFT CONTROLS - REMOVAL/INSTALLATTION
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1 Remove Thrust Reverser Rocker Arm Shaft Controls (Applicable to Configuration
1, figure L401.) '

A

B,

D

Disconnect rocker erm crank from dlrectionsl velve links,

Remove nut from lower end of rocker arm shaft end remove rocker arm |
from lower end of shaft.

Remove rocker arm crank and sheft from bracket by lifting them gut o;
braecket as & unit while holding spacer. Remove spacer, '

Check condition of bearing,

2. Instell Thrust Reverser Rocker Arm Shaft Controls (Lppliceble to
Configuration 1, figure LOl.)

A

Press beering (1f removed) into upper flange sheft mounting hole in !
bracket.

Position rocker erm crarnk over end of rocker arm shaft end position crank
up to top end of shaft s that splines ere engesged snd crenk is bottomed
sgainst lip et top end of shaft, :

C. Position spacer between bracket flanges and position rocker erm ahaft
through bracket flenges and spacer,
D. Insert rocker arm over splines on lower end of sheft and push erm up on
shaft, [
i
E, Secure rocker arm with mut. Tighten nut to 280 to 410 pounde.inches.
. Install cotter pin, Meximum torgue allowed for instellation of cotter
pin 18 660 pound-inches, :
i
|
2
Aug 15/66 78645
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goENG 77
VLT, )}. [ EFFECTINTY |
Y ArA=/ 7o o SutE SR e A

TURBOFAN

MAINTENANCE MANUAL

A~ = ENGINE CONTROLS
STRUT BRACKET

ROCKER ARM

ROCKER ARM

CRA NK—\

VALVE CONTROL
LINK (2 PLACES)

THRUST
REVERSER
DIRECTIONAL
VALVE
ACTUATING
CAM
NUT

~

S
VIEW !
Thrust Reverser Focfer Arm Shaft Controls Installation
78-6-5 Fizure 401 (Sheet 1)

Page LO2
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ROCKER ARM
SHAFT
) C ROCKER ARM
| ! CRANK
BEARING — 1 !
EFFECTIVITY [_ g l :
PAA N4DTPA THRU N418PA F
N760PA THRU N799PA ENGINE |
TWA N760TW, N773TW THRU N780TW, CONTROLS SPACER
N793TW, NB705T, N8715T, NB725T,  BRACKET
N18701 THRU N18709 i
AF F-BHSY THRU F.-BHSZ |
F-BLCA THRU F-BLCD )
BOAC G-ASZF AND G-ASZG L i | .
DLH D.ABOT THRU D.ABOX =
D-ABUA THRU D-ABUH AND D-ABUK 2 {1 iz
All VT.-DPM, VT.DS! AND VT-DVA | |
SAA Z5.DYL I
SABENA 00-SJH THRU 0C-SJK l i ROCKER ARM
[
] 1
NUT
CONFIGURATION |
ROCKER ARM
f SHAFT
SPECIAL WASHERS hﬁ
H '-—nocm ARM
BEARING | CRANK
_\ |
am !
|
F 14
EFFECTIVITY ENGINE SPACER
CONTROLS
ALL AIRPLANES EXCEPT
THOSE LISTED FOR BRACKET
CONFIGURATION 1 ABOVE I
!
l BEARING
| RETAINER
SPECIAL  PLATE
| WASHER
| ROCKER ARM
WASHER
NUT
CONFIGURATION 2 SECTION A-A
Thrust Reverser Rocker Arm Sheft Controls Installation
6 Figure L0l (Sheet2) T78-6-5

Aug 15/66 Page LG3



3. RBRemove Rocker Arm Shaft Controls (Applica.ble to Configuration 2, figure LO1,)

"y

MAINTENANCE MANUAL

A

B

D

Disconnect rocker arm crank from directionsl wvelve links,

Remove nut from lower end of rocker arm shaft and remove washer, rocker
arm, and speclal washer from lower end of shaft,

Remove rocker erm crank, two specisl washers, and shaft from bracket by
lifting out of bracket =5 a unit while holding spacer. Remove spacer.

Check condition of bearing.

4. Instsll Rocker Arm Shaft Controls (Applicable to Configuration 2, figure

401.)

)3

=

T8-€-5
Page Lok

Presa bearing (1if removed) into upper flange sheft mounting hole in
bracket,

With special washer positioned on top of rocker arm crank, position
crank over end of rocker erm shaeft and up to' top end of shaft so that
splines sre engsged and crank and washer are hottomed egainst lip at top
end of flange.

Position spacer between bracket flanges and position rocker arm shaft
through bracket upper flange, spacer, and lower flange.

Position specliel wesher over end of shaft end, while holding washer,

ingert rocker arm over zplines on lower end:of shaft and push arm up
on shaft,

Secure rocker arm with wesher and nut. Tighten nut to 290 to 310 pound-
inches. Install cotter pin. Maximum torgue allowed for installetion of
cotter pin is 660 pound-inches.

NOTE: If after installation the bearing retainer on the bracket lower
flange contacts the special wesher, the retalner may be
repositioned to cleer by loosening the atiachement acrews,
adjusting retainer and repositicning screws.

e

S
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FORWARD THRUST REVERSER FOLLOW-UP LINKAGE - MAINTENANCE PRACTICES

1 Removal /Installation Forward Thrust Reverser Follow-Up Linkage

A. Remove Forward Thrust Reverser Follow=Up Linkage
(1) Remove engine side cowl panels
{2) Place thrust reverser in forward thrust position.

(3) Discomnnect follow-up rod (2, figure 201} from forwerd thrust
reverser follow-up crank (65.

(L) Remcve follow-up crank (6) by remcving nat (3) attaching crank tc
shafzt

(5} Discomnect follocw-up rod {(2) from follow-up linkage arm (7) at
linkage suppert bracket (8) on power plant diaphragm at upper
vertical centerline of engine.

(6) Disconnect fcllow-up rod (9) from bracket (10) at inner sarface of
covl ring at upper vertical centerline.

{(7) Remove follow-up linkege mounted on shaft through bracket (87 by
removing bracket. Remove L bolts on each side attaching bracket to
power plant fan sir exhaust dlaphragm. Followeup rod (9) 15 remcved
with bracket linkage.

B. Install Forward Thrust Reverser Follow-Up Linkege
{1) Place thrust reverser in forward thrust position.

(2) Install linkage suppori bracket (8, figure 201) including shaft
mounted linkage and follow-up rod (9) to power plant fan air
exhaust diesphragm at mounting location at upper vertical
centerline of diaphragm with 8 bracket attachment bolts. Add or
remove laminated shims between bracket and bolt heads as
required.

(3) Connect follow-up rod (9) to bracket (10) on underside of cowl ring
upper surface with nut, bolt, washer, and cotter pin. Install bolt
from left side as shown in fagure 201.

Qct 15/62 78-6-11
Page 201
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(4) 1nstall follow-up crank (6) on shaft through engine controls strut
bracket, Secure crank to shaft wrth nut (3).

(5) Connect follow-up rod (2) to linkage arm (7) on bracket mounted
linkage with bolt, nut, washer and cotter pin, See figure 201 to
determine correct end of rod to connect to linkage arm (7).

NOTE* Reinstallation of bolt connecting follow-up rod (2) to
linkage arm {7) may be simplified by first installing a guide
bolt from the right side., The installation bolt 1s then
inserted from the left side, pushing out the guide bolt.

This places the nut cn the right side for more convenlent
aceess.,

(6) Connect the other end of follow-up rod {(2) to upper surface of
follow-up erank (6).

(a) Insert rigging pin through rigging pin holes in forward and
aft thrust reverser locking cams, and engine controls strut
bracket.

COWL RING
ASSEMBLY

10 BRACKET

11 POWER PLANT FAN
/_ AIR EXHAUST DIAPHRAGM

3 3 NUT— 4 BOLT

12 BRACKET
ATTACHMENT 8OLT
{8 PLACES)

ADD OR REMOVE
SHiM AS REQUIRED

ROD 1 CHECK NUT

6 FORWARD THRUST
REVERSER
FOLLOW=-UP CRANK

8 LINKAGE SUPPORT
BRACKET

7 FQLLOW-UP
LINKAGE ARM

2 FOLLOW-UP ROD (SEE DETAIL A
FOR LATER CONFIGURATION)

. CHECK NUT

2 FOLLOW-UP ROD
(LATER CONFIGURATION) P

g
FwbD @

DETAIL A

-

Forward Thrust Reverser Follow-Up Linkage Installation 2

78-6-11 Figure 201 Jan 15/70
Page 202 +
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(b) Position end of follow-up rod (2) over installation hole in end
of follow-up crank and insert bolt (4), with washer, shank
down, through rod end and follow-up crank, If bolt cannot be
inserted freely, adjust length of follow-up rod until bolt can
be inserted freely. Loosen checknut (1) in center of rod
assembly or at aft end of rod (on later installations) to make
adjustments, Tighten checknut following adjustment.

(c) Install washer and nut (5).

On inside surfaces of bracket, apply fillet sealing compound, Pro-
Seal 567 (Coast Pro-Seal and Manufacturing Co., Los Angeles, Calaf.)
or equivalent, around joining edge of bracket and diaphragm
gtructure., Do not seal drain hole in bracket.

Remove rigging pin.

2, Adjustment/Test rverd Thrust Reverser Follow-Up Li e

A, BRig Forward Thrust Reverser Follow-Up Linkage

(1)

(2)

Jan 15/70

Place forward thrust reverser in full forward thrust position
(ageinst forward stops).

Adjust length of follow-up rod assembly (2) uwntil rigging pin can

be inserted easily through rigging pin holes through engine controls
strut bracket, aft thrust reverser locking cam, and forward thrust
reverser locking cam,

CAUTION: CHECK THAT THE CLEVIS OR FORK END OF FOLLOW-UP ROD (9)
DOES NOT CONTACT STRUCTURE WITH LINKAGE IN THE REVERSE
THRUST POSITICN. SUCH A CONDITION COULD IMPCSE EXCESSIVE
STRAIN ON ROD (9) AND RESULT IN THE FORK AND/OR SPHERICAL
EEARING BEING LOOSENED IN THE BARREL OF THE ROD END
FITTING.

NOTE Aft thrust reverser follow-up linkage rigging should be
checked prior to performing this rigging. (Refer to 78-6-21.)

78-6-11
Page 203
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1. Removel/Installation t Reverser Follow-
A. General
(1) The aft thrust reverser follow-up pulley, the aft thrust reverser

(2)

drun-and-crank and yoke assembly, and the miscellanecus linkages
(control rods and idler arms) may be removed separately. When eny
miscellaneous linkages are removed, perform rigging according to
instructions in paragraph 2.B.

If replacing idler link (figure 201) the torgue on the bolt attaching
idler link to actuator support link should be limited to 15 to 25
pound~inches, to prevent bushing seizure,

B, Equipment and Materiels

(1)
(2)
(3)

Spring scele - 0 to 250 pounds
Rigging pin MS20392 or 0.312 (+0,000/-0,003) diameter pin

Spanner wrench - F71435-4 or equivalent (F71435-4 1s part of engine
control wrench kit - F71435.)

C. Remove Aft Thrust Reverser Follow-Up Linkage

(1)

(2)

2
Apr 15/64
L 3

Remove aft thrust reverser follow-up pulley. (See figure 201.)

(a) Remove cotter pin, nut, washers and bolt attaching forward
thrust reverser follow-up rod to forward thrust reverser
follow-up crank (9).

(b) Remove nut (10) securing follow-up crank to shaft through
engine controls strut bracket.

{c) Remove forward thrust reverser follow-up crank from shaft,

(d) Remove lockring (15) from nut (14)., Remove nut (1l4) using
spanner’ wrench.

(e} Loosen cable turrbuckles (1) and remove cables from aft thrust
reverser follow=-up pulley (13).

{(f) Remove follow-up pulley from shaft.
Remove follow=-up drum-and-crank and yoke,

(a) Loosen cable turnbuckles and remove cables from followeup
drum-and-crank wnit (5, figure 201).

(b) Disconnect two follow-up comtrol rods (3) at yoke (6)
attachment.

78=6-21
Page 201
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4 FOLLOW-UP
CONTROL
ACTUATOR ROD
I SUPPCRT T
UNK ———

— 2 BRACKET ATIACHMENT |
BOLT {4 PLACES) g

FOLLOW-UP CONTROL CABLE 8" [[>
1. CABLE TURNBUCKLES

FOLLOW-UP

CONTROL
9 FORWARD THRUST REVERSER CABLE .t..D

SEE VIEW FOLLOW-UP CRANK

11 FORWARD THRUST
REVERSER
FOLLOW-UP ROD

> si ricure 2 FWD

FOR CONTROL CABLE

INFORMATION AFT THRUST REVERSER LOCKING CAM
[Z=> rorout ox THS

BOLT TO 2 UMITED

70 15 T0 25 POUN-

o VIEW | ™\

12 RIGGING
PIN HOLE

Aft Thrust Reverger Follow-Up Linkage 2
T78-6-21 Figure 201 Apr 15/64
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(c) Remove bolts (2) and washers from bracket (4 places) and remove
d:um-]a.nd-cra.nk and yoke from engine.

f
D, Install Af't Thrust Reverser Follow-Up Linkage

- (1) Install aft thrust reverser follow-up pulley (13, figure 201).

(a) Place forward thrust reverser follow-up pulley on follow-up
controls shaft through engine controls strut bracket.

(b) Install nut (14, figure 201) using spanner wrench.
within torgue range of 290-410 pound-inches.

Tighten nut

Install lockring

(15) carefully, checking for firm carcumferential contact of
the ring in the nut groove and correct tang penetiration.

CAUTION CAREFUL INSTAILIATION OF THIS LOCKRING IS REQUIRED.
! DISTORTION OF LOCKRING OR IMPROPER INSTATIATION MAY
CAUSE INSUFFICIENT PENETRATION OF LOCKRING TANG
RESULTING IN NUT LOOSENING.
gam DRAWING NG CABLE LENGTH CABLE FITTINGS
> ND REQ A B SIZE 1 ?
y A €3-10189 1 £] 30 & 80 VB 7x19 | ANGGISARH | BAC-TI4A-a
B BAC-CI3G-466-225C 1 25 V8 1X19 |  ANGESSALW | BAC-TI4A-4
c BAC-C13G-466-267C 1 27 VB 7X19 ANGGSALH | BAC-TIaA-4
[  SEE FIGURE 201 FOR CABLE LOCATIONS
. N |

2
fpr 15/67

B |

CABLE A

GROMMET {2 PLACES) ’

o—0

-]

B—H I en oz
g

1

A

|

CABLESB&C

=L D

Aft Thrust Reverser Follew-Up Control Cables

Figure 202

78=6-21
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Install forward thrust reverser follow-up crank (9) over shaft

Install nut (10) securing follow-up crank to shaft through
engine controls strut bracket. Tighten nut within torque
range of 290-410 pound-inches Maximum of 660 pound-inches 1s
ellowable for installastion of cotter pin.

Attach control cables to follow-up pulley (13).

Insert rigging pin through rigeging pin hole (7) in follow-up

drum-and-crank unit (5) and drum support bracket.

Place forward thrust lever in full forward thrust position and
insert rigging pan through rigeing pin hole {12) in aft thrust
reverser locking cam and engine controls strut bracket.

Adjust turnbuckles (1) until rigeing pin 1s easily inserted
with & cable tension of 200 to 230 pounds.

Remove rigging pins.

Attach forwmrd thrust reverser follow-up rod toc forward thrust
reverser follow-up crank with nut, bolt and washer Rig
forward thrust reverser follow-up linkage. See 768-6-11, "Rig
Forward Thrust Reverser Follow-Up Linkage "

Install fellow-up drum-and-crank and yoke.

(a)

(b)
(c)

Position bracket wath follow-up drum-and-crank and yoke
attached and install bracket with washers and mounting bolts
(2).

Connect cables to drum-and-crenk unit (S).

Insert rigging pin through ragging pin hole (7) in drum-and-
crank unit and bracket.

78=6-21
Page 203
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(d) Place forward thrust lever in full forward thrust position and
insert rigging pin (12) through aft thrust reverser locking
cam and engine controls strut brecket

(e) AdJust turnbuckles (1) until rigging pin 1s easily inserted
with a cable tension of 200 to 230 pounds.

(f) Remove rigging pin (12) from aft thrust reverser locking cem
and engine controls strut bracket, but leave rigging pin (7)
through follow-up drum-and-crank unit (5) and bracket in place

(g) Check thet correct vertical clearence exists between sleeve
and strut skin and adjust if necessary. Refer to T78-5-61,
"Adjustment/Test Aft Thrust Reverser "

{h) Position thrust reverser sleeve against forward stop
{1) AdJust length of two follow-up control rods {3) such that holes
in rod ends align freely with holes in yoke (6) while
mainteining yoke in correct horizontal alignment.
NOTE. The length of follow-up control rods (4) 1s not to be
adjusted during rigging. The length of these rods
should be the originel installed length of 9.76 inches

(3) Install bolts with nuts and cotter pins through rod ends and
yoke

(k) Remove rigging pin (7)

2 Adlustment/Test APt Thrust Reverser Follow-Up Linkege

A

General

(1)

The aft thrust reverser follow-up linkege 15 rigged with the thrust
reverser in the forward thrust position and with the engine at
ambient (atmospheric) temperature

B Egquipment and Materials

(1)

Rigging pin MS20392 or 0 312 (0 000/-0 0C3) dismeter pin

C. Adjust Aft Thrust Reverser Follow-Up Linkege

78-6-21
Page 204

(1)

(2)

Insert rigging pin (7, figure 201) in follow-up drum-and-crank unit
(5, figure 201) and follow-up drum support bracket.

Place forward thrust lever in full forward thrust position and
insert rigging pin (12) through aft thrust reverser locking cam and
engine controls strut bracket

8
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Revised

——



|-to.tll-.l.l...-..t--l.----: BOEIND

: EFFECTIVITY & Zﬂm +

TURBOFAN

{ (3)
(k)
(5)
(6)
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Adjust turnbuckles (1) until rigging pin is easily inserted with &
cable tenslon of 200 to 230 pounds.

Remove rigging pins.

Prepare to rig aft thrust reverger follow-up linkege from follow-up
drum to aft thrust reverser hinge drive mechaniem

{a) For this rigging it is necessary that the aft thrust reverser
sleeve stop be adjusted to glve correet clearance between
cleeve and strut skin. Refer to T8-5-61, "Adjusiment/Teat Aft
Thrust Reverser "

Position thrust reverser gleeve againgt forward stop.

Remove bolt from end of both follow-up control rods (3) at yoke (6)
connection.

With forward thrust lever maintained in the forwerd thrust position,
instell rigging pin through follow-up drtm-end-crank unit (5) and
follow-up trum support bracket.

Adjust length of control rods (3) such that bolts removed in step
(7) can be installed freely while meintaining yoke horizontally
aligned.

NOTE: The length of follow-up control rode (4) is not to be
adjusted during rigging. The length of these rods should be
the original ingtelled length of 9.76 inches.

Inetall nuts and cotter pins.

Remove rigging pins.

78-6-21
Page 205
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AFT THRU SCTUATORS - cE CES

1. General

A The time imvolved i1n removing the upper sctuator assembly is greater
than for the lower actuntor essembly. If one of the upper actuator
cylinders 1s damaged, an alivernative to renlacing the complete upper
actuator assembly would be to desctivate the dameged actuvating cylinder
by ddsconnecting the cylinder rod end and capping the air sowrce according
to the procedure in paregraph 3 belcw It is not allowable to deactivate
a complete actuetor, top or bottom Only one cylinder of the four in
both actustor assemblies may be rendered inoperative. When an asctusting
cylinder is deactivated, appropriate provision should be made to insure
that the complete actuator is changed at the first layover where time
and parts are available,

2. Removel/Installation Aft Thrust Reverser Actuators

A, Equimment and Materials

(1) Antiseize compound - Ease-Off 990 (Texacone Company, Dellas 8,
Texas)} or equivalent

B. Remove Aft Thrust Reverser Actuators (See figure 201 )

(1) Remove aft thrust reverser lower actuator assembly. (See view 1,
fagure 201.)

(a} Disconnect pneumatic tubing.

(b) Famually actuate lower sleeve lock and slide sleeve slightly
aft so that lock remains disengaged.

{c) Remove sleeve lower track to actuator assembly attachment bolt

(2).
(d) Remove actuator rod to truck attachment bolts (3).

(e) Remove bolts (1, figure 201) attaching lower actugtor support
link (7) to thrust reverser assembly forwerd ring.

(f) Remove bolts (5) attaching support strep (&) to support
fitting (8).

(g) Remove two bolts (6) et lower actuator support plate
connection and remove actuator assembly from engine. Provide
support for actustora while removing bolts.

SB., 208
6
May 15/65 16-6.11
T SAR REY 2% mal 1957 Page 201
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(2) Remove aft thrust reverser upper sctuator assembly. (See view 2,
figure 201.)

(2) Menually poeition thrust reverser in forwerd thrust position.

(b) Remove aft thrust reverser gleeve access panels L3708 and
R3708 in strut fairing area of sleeve. See Chapter 12, "Access
Doors and Panels."

(c) Remove bolt (10, figure 201), nut and bushing (2 places),
attaching actuator assembly to tailpipe.

(d) Disconnect actuator piston rods from sleeve connection by
removing bolt (9), 2 bushings, washer, nmut and cotter pin in
two places.

(e) Disengage sleeve lower lock and manually move sleeve aft to gain

acces to upper ecturtor truck ettachment bolts (5).

(£) Remove bolts (12), washers, serrated splice plate and shims,
attaching truck to forward ring.

(g) Remove bolt (11), mut, and two ‘bushings attaching upper
ectuator agsembly to upper actuator support link and remove
upper actuator sssembly.

11 ACTUATOR TG SUSPORT
Lok ATTACH FENT BOLT

UPPER ACTUATOR
off TRUCK ASSEMBLY
~- 12 UPPER ACTUATORS TRUCK d
U=72P ACTURTOP :,_"N ASSEMBLY ATTACHMENT
SuPPORT LINK —-7“- 80LT (3 PLACES)

AFT THRUST REVERSER
UPPER ACTUATORS ASSEMBLY

.
;‘[: L ‘;;S?T,.,'P’,\::ERRSS‘% % ACTUATOR PISTON ROD
N2 10 SLEEVE ATTACHMENT
BOLT (2 PLACES)

10 ACTUATGR ASSEMBLY TO

TAILPIPE ATTACHMENT AFT THRUST REVERSER
BOLT {2 PLACES) SLEEVE ACCESS PANEL L3708
‘I.’1AILPIPE MOUNTING FLANGE
3B, 2008
UPPER ACTUATORS INSTALLATION
VIEW 2
3 Aft Thrust Reverser Actustors Instellation
Jen 15/63 Figure 201 (Sheet 2 of 2) T8-6~41
Page 203
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¢. Install Aft Thrust Reverser Actuators:

(1) Instell aft thrust reverser lower actuator assembly.

(a)

(0)

L

(e)

(a)

(e)

(£)
(g)
(n)

B
Coat threads and shank of ell bolts with antigeize compound
prior to installation.

Position aft thrust reverser lower actustor assembly underneath
engine and forward of aft thrust reverser sleeve, as shown in
figure 201 and attach to actuator support plate with 2 bolts
(6) and nuts.

While still supporting actustors manually cornect actuator
support link (7) to thrust reverser assembly forward ring with
bolt (1), nut, bushing and cotter pin (2 pleces)

Attach support straps (4) to support fitting (8) with bushing,
bolt (5), nut and cotter pin. Install bolt with shank
polnting out.

Connect actuator rod ends to lower actuator truck assembly
with 2 bushings, bolt (3), nut and cotter pim.

Connect lower sleeve track to actuators with bolt (2) and nut.

t

Connect preumatic tubing.

Rig aft thrust reverser. See 78-5-61, "Adjustment/Test Aft
Thrust reverser.”

(2) Install aft thrust reverser upper actuator assembly. (See view 2,
figure 201.)

(a}

(v)

{c)

(4)

78-6-41
Page 20L

Coat threads and sghank of all bolts with antiseize compound
prior to installation.

Slide sleeve forward so that sleeve forward ring is forward of
teilpipe mounting flange

Position actumtors from forward end of sleeve. Allgn upper
actuator truck essembly with mounting surface on sleeve forward
ring.

Attach sleeve forwsrd ring to upper actuator truck with 3 bolts
(12) and washers, serrated splice plate and shims. FPosition
splice plate and shimg between truck and upper surface of
forwvard ring Install bolts from bottom side of rings.

Fov 15/62
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AFT THRUST REVERSER HINGE DRIVE MECEANISM - MAINTENANCE PRACTICES

1. Removel/Installstion Aft Thrust Reverser Hinge Drive Mechanism (Upper
or lower Hinge Ares

A. Equipment and Materlals

' (1)

Antigeize compourd - Eese-0ff 990 {Texacone Company, Dallas 8, Texas)
or equivelent

B Remove Hinge Drive Mechanisgm

(1)

(2)

(3)

(4)

Disconnect hinge drive mechanism dreg links (2, figure 201) from
aft thrust reverser sgleeve at gleeve connections.

Disconnect hinge drive links (5) from clamshell door hinge erme by
removing bolt {6) through clamshell door hinge arm.

Unfasten lock wire and remove idler link ingtallation bolt (7) at
hinge support fitting (2 places).

Remove hinge drive idler link (1) with link (5) and link (2)
ettached (2 places)

C. Install Hinge Drive Mechanism

(1)

(2)
(3)

(5)

(6)

3
Nov 15/62

Coat threads and shank of all bolts with antlselze compound prior
to instellation.

Flace eft thrust reverser in forward thrust position.

Position one hinge drive idler link (1, figure 201) with hinge drive
drag link {2) ard hinge drive link (5) etteched at installation
location &t clamshell door hinge mres and ingtsll idler link
Ingtellation bolt (7) through hinge support fitting and idler link
(1). Lockwire bolt.

Connect hinge drive link (5) to clamghell door hinge arm with bolt
(6) Insert bolt from outer surface of hinge srm through aft
follow-up rod and hinge drive link (5).

With aft thrust reverser sleeve agasinet forward stops insert
rigging pine through hinge drive idler links (1) and hinge support
fitting, edjust length of hinge drive mechanism drag links (1) so
that installation bolt (4) can be inserted freely through sleeve
attachment and rod end.

Install nut and cotter pin.

78-6-51
Page 201
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2. Adjustment/Test Hinge Drive Mechanism N
A. Adjust Hinge Drive Mechaniem (See figure 201.)

(1) Mamually positiom aft thrust reverser sleeve against forward stops.

(2) Remove side cowl panels.

(3) Adjust length of hinge drive drag link rods by using check nut at
aft thrust reverser sleeve connection end until rigging pins can he

easily inserted through the rigging pin holes through the hinge
drive idler links (1) ard the hinge support fitting,

(#) Adjust length of hinge drive drag links (2) using check nuts at
sleeve connection end of drsg link rods, '

(a) Disconnect hinge drive mechanigm drag links (2) by removing
bolt (4), mut and cotter pin (2 places).

(p) Align rigging pin holes in hinge drive idler links (1) and
hinge support fitting and insert rigging pins.

(e) Adjust length of drag links (2) using check mut (3) at
8leeve connection until attachment bolt (4) can be freely
installed,

(&) Remove rigging pins. HINGE SUPPORT FITTING )

7 IDLER LINK INSTALLATION BOLT 1 HINGE DRIVE IDLER 7
LINK (1 PLACES)

4 BOLT RIGGING PIN LOCATION
p UPPER ACTUATOR
4 SUPPORT LINK

AFT FOLLOW.UP

i ROD (2 PLACES)
5 MINGE h\‘_ \ -
DRIYE LINK D) S
(2 PLACES) N T
A\ “——IDLER LINK
{2 PLACES)
2. HINGE DRIVE MECHANISM DRAG LINKS
AET THRUST Y (2 PLACES)

3. CHECK NUT

N
v// 4 HINGE DRIVE DRAG LINK ATTACHMENT BOLT

REVERSER SLEEVE

FWD

AN

NOTHE:
UPPER HINGE DRIVE INST ALLATION
s SHOW TYPICAL FOR LOYER HINGE DRIVE \

Hinge Drive Mechaniam Installation
T8-6-51 Figure 201 2
Page 202 Jun 15/61
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Attach actuatore to tailpipe with bolt (10), nut and bushing
(2 places).

Attach actustors to upper actustor support link with bolt (11},
nut and two bushings.

Connect pneumetic tubing., Tighten coupling nut at connection
of pneumatic line to welded manifold crose f£itting to 350-400
pound-inches torque.

CAUTION: DO NOT EXCEED 350 T0 LOO POUND-INCHES TORQUE ON ANY

—  WELDED FITTING OF THE MANIFOLD. DAMAGE TO FITTINGS
' MAY RESULT IF THIS TORQUE IS EXCEEDED.

Connect actuator rod ends to sleeve connection.

1) Gain access to actuator rods and sleeve connection through
access panels L3708 and R3708.

2) Poeition eccentric bushing in rod end o that piston rod
is in uppermost positlon relmtive to cylinder centerline.
(Bole in bushing dowm.)

3) Position plain bushing in eccentric bushing.

4) Attach rod end with bolt (9), nut, washer and cotter pin
to gleeve connection,

Rig aft thrust reverser. Bee T8-5-61, "Adjustment/Test Aft
Thrust Reverser.

3. Deactivete Af+ Thrust Reverser Upper Actuator Cylinder

A. Remove aft thrust reverser sleeve acceps panels L3T0B and R3T08.

B. Remove short JJ.ine et rear of the affected eylinder and cap inlet port
tee, (Bee figure 202.)

C. Dipconnect cylinder rod emd, push rod to atowed position, and secwre
with safety wire.

D. Remove welded manifold assembly "B" nuts fram the forward epd of both
, eylinders.

NOTE: This ie neceesary due to the rigidity of the welded manifold and
clearance between "B" nut when instelling plug.

3
Jan 15/64

78-6-41
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Remove "B" put union frem cylinder to be deactivated and plug "B" nut
with sultable plug.

Reinstall weld manifold assembly on operative cylinder.
Replace access panels. -
Run eireraft and reverse one complete cycle noting reversing action.

Tag all parts and store in airplane csrgo compartment.

- UNION LOCATION

CAP

ROD END PORY NLEY

! F

INLET PORT T ——

SB. 2098

LPPER CYLINDER INSTALLATION CYLINDER ROD END

Upper Actuator Cylinder Deactivation 6
Figure 202 May 15/65
SAB.REY 27 mar g5y +
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FORWARD THRUST REVERSER ACTUATORS - OVAL / INST

1 Re F ust Reverser Actuators
A Remove fan cowl panels.

B With a man on each side of the engine, move cowl ring aft to reverse
thrust position.

C Disconnect pneumatic lines {2 places) from actuator.
NOTE: If actuator 1s being replaced, remove lockwire and remove banjo

fittings on aft end of actuators 5 and 7 left-hand end L and 7
right-hend. Retain fittings for installetion on new actuator.

L

: D. If removing en actustor stteched to & blocker door, pull blocker door
out to the reverse thrust position to gain access to the attaching bolt.

E. Remove bolt attaching actuator piston rod to blocker door or vene
assembly.

F. Remove bolt holding actuator to forward support and remove actuator
from engine.

2. F d t Reverser Actumtors

A. Position actuator at forward support point on engine with fixed rod
bearing end between clevis flanges of engine mounting bracket. Attach
with bolt, wesher, nut, and cotter pin. Install washer under bolt
Tighten bolt to 20-25 pound-inches. Imsert cotter pin,

NOTE. Check banjo fittings on aft end of actustors 5 and 7 left-hand
and 4 and 7 right-hand If fittings were removed, loosened, or
show evidence of leskage, install new crush washer, torque fitting

; to 200-220 pound-inches, and lockwire to the actuator bushing

| - retainer.

B. Connect pneumatic lines to actumtor (2 places). Lockwire universal
fitting bolts. Check that no side loads or down loads are imposed on
actuator by hose ingtallation. If hose support clamps have been
disturbed, position clamps to proper position on hose. Check
corresponding actustor on another engine to verify clamp location.

3
Apr 15/69 78-6-31
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C. 1If installing actustor to blocker door, check for clearance between
door and cowl ring with actuator bottomed and cowl ring agalnst reverse
thrust stops. On installations using meghesium blocker doors, the
minimim elearance is 0.02 inch., On installations using eluminum blocker
doors, the minimm clearance i1s 0.10 inch. If specified clearance is
not present at locetions shown, check actustors for proper extended
length measured from rod end bearing centerline to aft face of bushing
retainer plate. (See figure 401.)

‘h/,/

D. If installing actuator to vane mssembly, adjust length of sctustor rod
s0 thet actuator will not bottom in either extreme of actuator travel.

NOTE: With vane mctuator adjusted to desired length make sure that the
0.125 inch wrenching hole in the actuator is not aligned over the
keyway in the rod end bearing or excessive air leakage can result.

E. Lockwire Jemmut on rod end bearing assembly.

F. Instell bolt attaching actuator to blocker door or to vane assembly,
Install one washer under mut and cne under bolt head at mgnesium
blocker door connection. Install one washer under out at aluminum
blocker door connection, Install one washer under nut et vane assembly
connection.

G. Check blocker door for free movement by reising door by hand from
reverse thrust position %o point where door links bottom against the
link fitting stop. The door 1s to be moved into this position and )
back to reverse thrust position freely by hand.

CAUTION, WHEN CONNECTING ACTUATOR ROD TO VANE ASSEMBELY TIGHIEN NUT
CAREFULLY SC THAT BOLT HEAD AND NUT ARE JUST SEATED AGAINST
THE FLANGES OF THE CLEVIS, OVERTIGHTENING OF THIS NUT AND
BOLT CAN CAUSE BENDING OF THE CLEVIS FLANGES WHICH CAN RESULT
IN THEIR FAILURE,

H, Test thrust reverser cperstion per 78-6-0, Test Thrust Reverser Control
System.

3
78-6-31 Jul 15/68
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PNEUMATIC

J

[[= twis wasHER NOT USED FOR
ATTACHMENT TO ALUMINUM
BLOCKER DOORS

MAGNESIUM BLOCKER
DOOR INSTALLATION ONLY

ALUMINUM BLOCKER
DOOR INSTALLATION ONLY

[i>=> APPLICABLE TO ACTUATORS 5 AND 7
LEFT HAND SIDE, AND 4 AND 7

RIGHT HAND SIDE

FORWARD THRUST REVERSER
ACTUATOR (BLOCKER DOQR
ATTACHMENT SHOWN)

3

SEE VIEW 1

LOCKWIRE

LINES n TR i Ll__,’———‘——“
\ D -@” —
I N AFT
———— FORWARD @ ATTACHING
arTacuing | | | ‘ BOLT
o 1l -
o i]/'p—x;‘
BLOCKER
- DOOR
l IS ~,

cowL
RING

ACTUATOR

FITTING ACTUATOR
{TORQUE BUSHING
TO 200-220 ARETAINER
POUND-INCHES)
SECTION A—Al>
BLOCKER DOQR
COWL RING
[—————— FORWARD THRUST ASSEMBLY
A REVERSER BLOCKER 002 INCH MINIMUM
DOOR ACTUATOR GAPE=
] O
() A
‘
l o
A
, fm-—— 1143 INCHES 010 INCH
MINIMUM GAP
BLOCKER
DOCR
K
VIEW 1 LIN
1
30 Forward Thrust Reverser Actuator Installation
Jen 15/70 Figure 401
]
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f

THRUST REVERSER POSITION INDICATING SYSTEM - DESCRIPTION AND OPERATION

General |

1.

A. A poeition Indicating syetem for each thrust reverser provides sn amber
light indication|(to the pilot) of the position of the forward and aft
thrust reversers relative to their forward stowed position end whether
or not the aft thrust reverser is locked. Illumination of a light
indicates that either the forward thrust reverser sleeve or the aft thrust
reverser sleeve has left the forwvard ptowed position or that both sleeves
heve left the forward stowed position. The light will illuminate
whenever the aft|thrust reverser sleeve mechanical lock is disengaged.

‘ The pegition indicating eystem consists of two microswitches on each
engine, one for the forward thrust reverser and one for the aft thrust
reverser, and e.n amber position indicating light for each engine. (See
figure 1.) The Isyatem utilizes 28 volt d-c power.

|
|
|
|
|
|
GEN DRIVE |
AND WARN |
LIGHTS |
A ]
© 1 4@:——10 ENGINE NO 4
REVERSER OPERATING
‘ LIGHT SWITCHES
'Y # T/B-—h_—w ENGINE NO 3
1 REYVERSER OPERATING
LIGHT SWITCHES
| 3
b REVERLER OPERATING
| LIGHT SWITCHES
i
. ~[B EuoMENS LATT
‘ R
»voC ' REVERSER k, k LIGHT SWITCH
| OPERATING
LIGHTS EN
‘ FORIARD n:vensn
RADIO AMD ’ PILOT'S OPERATING LIGHT
TR CIRCUIY INSTRUMENT SWITCH
BREAKER , PANEL
PANEL (P3) !
I
|
!
|
13 Thrust Reverser Position Indiceting System Circult
Dec 15/63 Figure 1 T8-7-0
Page 1

i
|
i
)
|
|
i
|
!



AFT THRUST REVERSER
OPERATING LIGHT SWITCH

) /
1 \\

) N V/ CLAMSHELL DOOR
\ //l// > \ / HINGE ARM

LOWER HOOK LOCK

SWITCH STRIKER PLATE

AFT THRUST REVERSER
OPERATING LIGHT SWITCH

AFT THRUST
REVERSER SLEEVE
ViEW 1
Aft Thrust Reverser Operating Light SBwitch 13
78-7-0 Figure 2 Dec 15/63
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The mieroswitch for the aft thrust reverser is mounted to the left hand
side of the lower hook lock. The switch actuator contacts = metal plate
mounted to the undersurface of the thrust reverser lower truck, mainteins
the switch plunger in the depresped position (position indicating light
off) when the aft thrust reverser gleeve is in the forward stowed
poeition end the hook lock ig engeged Whenever either the hook lock 1e
disengaged or the sleeve ig out of the forward stowed condition or both,
the position indicating iight will illuminate. The forward thrust
reverser micro-swltch is attached to the forward thrust reverser
carrisge assembly at the 9:00 o'clock pogltion as shown 1n figure 3. A
striker plate, mounted on the carriage, holds the gwitch plunger in the

depressed position (positicn indicating light off) during forward thrust
operation.

SWITCH STOP

FORWARD THRUST
REVERSER OPERATING
LIGHT SWITCH
FORWARD THRUST
CARRIAGE TRACK REVERSER CARRIAGE
ASSEMBLY-LEFT
HAND SIDE

(9 0°CLOCK POSITION }
CONFIGURATION 2

Forward Thrust Reverser Opersting Light Switch

Dec 15/63 Figure 3 78-7-0
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THRUST REVERSER OPERATING LIGHT SWITCHES - MATNTENANCE PRACTICES

EFFECTIVITY

TURBOFAN

1. Removal/Tnsiallstion Thrust Reverser Operatins Light Switches

A, General

{2)

There is ome operating light microswitch mounted on the forward
thrust reverser and cne mounted on the aft thrust reverser. Each
switeh 18 bracket-mourted by two screws. The forward thrust
reverser operating light switeh has screw-type wiring terminal
commectors. The aft thrust reverser operating light switch has
stud-type terminals and nuts. Both nut and screw-type switch
terminal commectors should be tightened to § pound-inches torgque
when comnecting wiring to the switch. Locknuts may be replaced by
plain nuts and lockweshers if unable to meet this torque reguirement.

CAUTION: DO NOT EXCEED 9 POUND-INCHES TORQUE ON SWITCH TERMINAL
CONNECTOR NUTS (OR SCREWS) OR DAMAGE TO SWITCH MAY RESULT.

2. Adjustment/Test Thrust Reverser Operating Lisght Switches

A General

(1)

The thrust reverser operating light switches may be fested by
observing the lights while operating the thrust reverser with ground
alr, Cautzon must be exercised when operating the system with an
external air source to avold violent operating speeds,

WARNING: PERSONNEL MUST STAY CLEAR OF ENGINE WHEN THRUST REVERSER
IS BEING ACTUATED. A PLACARD SHOULD BE PLACED ON CONTROL
STAND WARNING AGAINST ACTUATION OF THRUST LEVERS WHILE
PERSONNEL ARE WORKING ON THRUST REVERSER.

B. Equipment and Meterials

(1)

13
Aug 15/66
+

Alr Pressure Source - 60 psig capacity

78-7-1
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C. Adjust Aft Thrust Reverser Operating Light Switch

(1)
(2)

(3)

D. Test

(2}

(3)
(L)
(5)

(1)

78-7-1
Page 202

Open engine side cowl panels,

Manually move aft thrust reverser sleeve aft untll sleeve truck
roller contacts hook and check that vertical gap between top of
roller and hook 1s 0,00 (+0.05/-0.00), This shall be defined as
the fully locked position of hook,

Check that switch 1s actuated (reverser operating light illuminates)
when lock hook:is moved upward 0.10 (+0.05/-0.00) inch from the
fully locked position as defined above. Adjust switch to attaln
this requirement by bending the switch actustor arm slightly within
limits shown in figure 201.

Aft Thrust Reverser Operating Light Switch
Remove engine side cowl panels and fan cowl panela.

WARNING GROUND AIR SUFPLY MUST NOT BE CONNECTED UNLESS THE ENGINE
SIDE COWL PANELS ARE REMOVED OR CCMPLETELY CLOSED AND FAN
COWL PANELS REMOVED, TO AVOID STRUCTURAL COR ENGINE DAMAGE
OR INJURY TO PERSCHMNEL.

Discormect electrical leads from forwerd thrust reverser coperating
light switch,

NOTE This 1s necessary because elther the forward or aft operating
light switches, when .actuated, cause the reverser operating
light to 1lluminate. :

Commect electrical power to reverser operating light circuit.

Place forward and reverse thrust levers at idle,

Comnect air pressure source to ground service comnecticn in nacelle
strut, and regulate to 25 psig to hold thrust reverser in forward
thrust position., See figure 6, 78-6-0, for location of ground

service connection,

Check that applicable REVERSER OPERATING llzht on pllot's
Instrument panel is not illuminated.

Push aft end of lock hook upwards 0.10 {+0.05/-0.00) as shown in
figure 201 and check that REVERSER OPERATING light 1lluminates,

13
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SWITCH MUST BE ACTIVATED WITHIN

THIS DIMENSION FROM FULLY LOCKED
POSITION TO ATTAIN THIS REQUIRE-
MENT, THE SWITCH MAY BE ADJUSTED 1
BY BEMDING THE SWITCH ACTUATOR '
ARM SLIGHTLY WITHIN LIMITS

SHOWN IN DETAIL A

010
0004 0o
SWITCH ADJUSTMENT LIMITS
DETAIL A
— AFT THRUST REVERSER AFT THRUST
LOWER ACTUATOR L — REVERSER SLEEVE
- AFT THRUST REVERSER
. LOWER LOCK HOOK SEE DETAIL B
3 AFT REVERSER
OPERATING
LIGHT SWITCH 0 00 (+0 05/-0 DDy INCH GAP

CHECK GAP WITH ROLLER AGAINST

HOOK AS SHOWN  THIS IS
0 &g*f’ 05/-0 00) FULLY LOCKED POSITION |

LOCK HOOK

SEE DETAIL A

STRIKER
PLATE

SWITCH
ACTUATOR

L AFT REVERSER

VIEW 1 SLEEVE TRUCK
ROLLER |
DETAIL B .
[
13 Aft Thrust Reverser Position Indicating Switch Adjustments
Jan 15/70 Figure 201 78-7-1
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(8)

(9)

(10)

(11)

(12)
E., Test
(1)

(2)

(3)
(&)
(5)

(6)

78-T-1
Page 20k
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Move reverse thrust lever aft to maximum reverse thrust position
and return to interlock peosition., Check that light remains
11luminated during entire eycle,

Return reverse thrust lever to IDLE poaition., Check that light
goes out,

Discomnect alr source and electrical power.

Reccmneqt wiring to forwvard thrust reverser operating light switch.
Tighten terminal connector 'screwa on switch to 9 pound-inches torque.

CAUTIQN: DO NCT EXCEED 9 PCUND-INCHES TORQUE CR DAMAGE TO SWITCH
MAY RESULT,

Replace side cowl panels and fan cowl panela,
Forward Thrust Reverser Operating Light Switch
Remove engine side cowl panels and fan cowl panels.
WARNING* GROUND ATR SUPFLY MUST NOT EE CONNECTED UNLESS THE ENGINE
SIDE COWL PANELS ARE REMOVED OR COMPLETELY CLOSED AND FAN
COWL PANELS REMOVED, TO AVOID STRUCTURAL OR ENGINE DAMAGE,
OR INJURY TO PERSONNEL. ‘
Discomnect electrical leads from aft reverser operating light switch,
NOTE+- This is necessary because elther the forward or aft thrust
reverser operating light switches, when actuated, cause the
operating light to illuminate, {See T78-7-0, figure 1.)
Conmnect electrical power to operating light circuilt,
Flace forward and reverse thrust levers at idle,
Comnect alr pressure source to ground service comnection in nacelle
strut and regulate to 25 psig to hold thrust reverser in forward

thrust position. See figure 6, 768-6-0, for location of ground
gservice conmnection,

Check that applicable operating light is not 1lluminated.

Aug 15/66
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Move reverse thrust lever aft to interlock position {approximetely
60° of lever movement). The applicable operating light should
illuminate immedistely after the cowl ring assembly has left the
forvard sealed position. Open the circult breaker, The light shall

go off, Close the cirecult bresker,

Move lever to maximum reverse thrust position end return to
Interlock positlon, Check that light remains illuminated during

entire cycle.

Return reverse thrust lever to forward thrust IDLE position.
Check that operating light goes out.

Disconnect air source and electricel power.

Recommect wiring to aft thrust reverser opersting light switch.
Tighten terminal conmector nuts on switeh to 9 pound-inches torque.

DO NOT EXCEED 9 POUND-INCHES TCORQUE OR DAMAGE TO SWITCH

CAUTION -
MAY RESULT.

Replace engine side cowl penels and fan cowl panels.

i 768-7-1
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