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THRUST REVERSER - DESCRIPl'ION AND OPERATION 

l, Oeneral 

A, The thrust reverser on the JT3D turbofan engine ( figure l) 1s used to 
reduce the length of the landing roll and consists of an aft thrust and 
a forward thrust reverser. The tbrust reverser on each engine opera.tee 
independently. Flow reversing camponents on the forward tbrust reverser 
are located c1rcumterentially around the first stage compressor case, 
During forward thrust operation the exbaust a1r ~am the f'Bn section of 
the first stage compressor 1s discbarged in an aft d1rect1on ~am a duet 
created by the pover plant d1aphra11111 and the cowl ring assembly, The 
aft tbrust reverser, during forward tbrust operation, is an intermediate 
path for exhaust gas flow between the engine and the ta1lpipe. During 
reverse tbrust operations the forward tbrust reverser actuators IIIOV'e the 
cowl ring aft and reposi tien the blocker doors, lover vane aasemblles, 
and battle assemblles to d1scbarge the f'Bn exhaust air in a forward 
d1rection, The aft tbrust reverser actuators move the aft tbrust 
reverser sleeve aft uncovering the cascade vane assemblies, Movement 
of the sleeve causes the clamshell doors to close through the action of 
a hinge drive mechanism connecting the sleeve and the clamshell door 
binge arm, The aft tbrust reverser actuates simultaneously with the 
forward tbrust reverser, Engine exhaust gases are d1 verted through the 
cascade vane assemblles. 

2. Aft Thrust Reverser 

2 

A. General 

(l) The aft tbrust reveraer conaiats of the aft tbruat reverser fr&llle 
assembly, two clamsbell doors, twenty cascade vane assemblies, two 
door hinge assemblles, the aft tbrust reverser sleeve, and tracks 
and carriage assemblles. ( See :f'igure l,) The ta1lpipe is mounted 
to the aft mounting ring of the ~e assembly and lies wi tb1n the 
sleeve. The tbrust reverser installations for each engine are 
ident1cal except for the cascade vane assemblies, The deflectors 
for various vane assemblles on each aide of each engine are 
oriented at different angles in order to prevent exhaust gas 
ingestion by the adjacent engine, Seals are 1nstalled on the 
clamshell door aft edges, the door hinges, and the aft tbrust 
reverser forward support ring to m1n1mize exhaust gas leakage 
d:ur1ng forward thrust opera tien. 
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(2) The aft tbrust reverser is pneumaticalfy operated by bleed air from 
the high pressure compressor section. The thrust reverser control 
system directs pneumatic air to the sleeve loek actuators and 
reverser actuators. For reverse thrust operation, air is directed 
to the sleeve loek actuators and reverser actuators in sequence, 
releasing the sleeve and moving it aft, causing the clamshell doors 
to rotate aft and to\lal"d the engine centerline by the action of the 
hinge drive mechanism connecting the sleeve and the clamshell door 
hinge arms. For forward thrust operation, the reverser actuators 
move the sleeve and clamshell doors forward. The sleeve fairs with 
the engine covling and covers the cascade vane assemblies. 

B. Ai't Thrust Reverser Frame Assembly 

(1) The thrust reverser frame is a welded structure to which the 
clamshell doors, upper actuator assemblies, cascade vane assemblies 
and tailpipe are attached (figure 1). It consists of an aft 
mounting ring, a for=d mounting ring and connecting structure. 
The frame assembly is attached to the rear of the engine. The 
tailpipe is attached to the aft mounting ring of the frame assembly. 
The cascade vane assemblies are attached to the frame between the 
forward and aft rings. Hinge support assemblies at the upper and 
lower vertical centerlines provide for attachment of the clamshell 
door hinge assemblies. 

C. Clemshell Doors 

(1) The thrust reverser clamshell doors are located inside the aft 
thrust reverser frame assembly and are attached to the clamshell 
door hinge assemblies at the upper and lower vertical centerlines 
of the reverser frame. ( See figure 1.) 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 doors on the hinge arms. The aft seal insures an even fit 
between the door and the frame assembly when the doors are in the 
open position. 

D. Cascade Vane Assemblies 

78-5-0 
Page 4 

(1) Ten cascade vane assemblies are mounted on eacn side of the aft 
reverser frame assembly, except for the right side of engines 
No.land 3 and the left side of engines No. 2 and 4 (figure 1). 
There are eight cascade vane assemblies and t,-o blocker assemblies 
on these sides. Each vane assembly is a casting with a row of 
built-in turning vanes. The for=d end of the vane assembly is 
bolted to the forward end of the reverser frame. The aft end is 
inserted in the aft ring 'of the f=. 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 tailpipe 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 attacbment to the reverser frame. No exhaust 
gas flows through the blocker assemblies. 
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E, Clamshell Door Hinge Assemblies 

(1) A clamshell door hinge assembly is 1nstalled through the top and 
bottom surfaces of the thrust reverser frame assembly, (See 
figure 1,) Each hinge assembly consists of an inner and outer 
shaft with flanges to which the clamshell door h1nge drive 
mechan1sm and aft follow-up rods are attached A roller bearing 
and a ball bearing are 1nstalled between the shafts, and a roller 
bearing is installed between the outer shaft and the frame, The 
inner shaft rotates within the outer shaft and the outer shaft 
within the frame assembly dur1ng clamshell door actuation, 

F Aft Thrust Reverser Sleeve 

(1) The aft thrust reverser sleeve is a mechanically actuated one 
piece cowl and fair1ng that rides on roller truck mechanisme and 
tracks (See figure 1 ) The aft thrust reverser actuators move 
the sleeve aft for reverse thrust operation and forward for forward 
thrust operation, Dur1ng forward thrust operation the sleeve 
encloses and covers all ether thrust reverser components and the 
tailpipe, fairing with the eng1ne cowl panels and the stnit 
fairing A roller assembly which rides 1n the track between the 
two upper actuators, and attachments for the u;pper actuator rod 
ends are at the top of the sleeve A roller tnick assembly at the 
bottom of the sleeve attachee to the lower actuator rod end, Four 
support links at the top and bottom and right and left hand sides 
of the sleeve attach the sleeve to roller tnicks on the tailpipe 
Attachments for the h1nge drive mechanism rod assemblies are at 
the upper and lower forward edges of the sleeve, 

G, Ta1lpipe 

(1) The ta1lp1pe consists of a cyl1ndr1cal cone with support tracks for 
the aft sleeve roller tnicks welded to the surface at the upper 
and lower vertical centerl1nes and the left and right horizontal 
centerlines (See figure 1) The tailpipe is bolted to the aft 
mounting ring of the reverser frame and lies entirely with1n the 
aft reverser sleeve during both forward and reverse thrust 
operations, 

3, Forward Thrust Reverser 

A General 

(1) The forward thrust reverser consists of twelve blocker doors, tw 
vane assemblies, two baffle assemblies, a cowl ring assembly, 
tracks and ce.rriage assemblies ( See figure 1,) The cowl ring 
assembly is a two piece stnicture joined at the top and bottom, 
Each section has a seal attached to the forward inner edge with 
scre-ws. 
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(2) The forward thrust reverser is pneumatically operated by bleed air 
from the high pressure compressor sectiön, The thrust reverser 
control system positions the blocker doors and cowl ring assembly 
for the forward or reverse thrust positions. For forward thrust 
opere.tion the blocker doors lay fl.a.t e.round the compressor ce.se, 
allowing the fan air to be discharged in an aft direction from a 
duet created by the power plant diaphragm and the cowl ring 
e.ssembly. For reverse thrust operation, the forward thrust 
reverser actuators move the cowl ring, vane assemblies and baffle 
assemblies aft and rota.te the blocker doors aft and inward to block 
the aft flow of the fan air. This action eliminates the fan air 
duet and causes fan air to be discha.rged in a forward direction. 

B, Cowl Ring Assembly 

(l) The cowl ring assembly is a two-piece assembly surrounding the 
engine immediately aft of the fan section of the first stage 
compressor. (See figure l.) It forma the outer wall of the fan 
air duet during forward thrust operation, The right and left-hand 
cowl ring assemblies are attached together by bol ts through 
structure at the upper and lower 'vertical center linea. Each 
assembly consists, basically, of an outer skin which fairs with the 
engine cowling, an inner skin which is curved to form a duet wi th 
the power plant diaphragm, web assemblies joining the inner and 
outer skin, and supporting ribs and 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 e.re also located in the web 
structure, The cowl ring assembly rides on four ce.rriage 
e.ssemblies, located on the upper and lower vertical centerlines, 
and left and right horizontal centerlines. These carriage 
assemblies e.re attached to the web structure and ride on tracks 
m:iunted forward of the cowl ring assembly. A gas seal is attached 
toa seal angle at the junction of the inner skin and the web 
structure. 

C. Blocker Doors 

78-5-0 
Page 6 

(1) Twelve blocker doors, six on each aide of the engine, deflect fan 
air exhaust in a forward direction during reverse thrust operation. 
Each door is a rectangule.r, curved casting of magnesium alloy 
(aluminum alloy on later airplanes). (See figure l.) Attachment 
provisions on"the door allow it to be connected to the door links 
and the fo:rvard thrust reverser actuator rad ende. A roller bee.ring 
(slide black on later airplanes) installed on the outer side of each 
blocker door rides in an engine munted guide track to stabilize the 
blocker door Ln reverse and cruise positions. 

(2) Additionally on later airplanes, the aluminum alloy blocker doors at 
the upper four locations each l.llcorporate two cam follower rollers. 
These rollers, in conjunction with turning cams on the upper six 
short tracks, ell.Dlinate blocker door delay during movement of the 
cowl ring assembly to the reverse thrust position, 
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D Vane Assemblies 

(1) In the lower fan exhaust area two tun,.ing vane assemblies are 
installed to direct the fan exhaust air flow forward during reverse 
thrust operation, They are located on either aide of the lower 
sleeve carriage (6·00 o'clock position) and are bolted to the 
carriage Ball bearing rollers, or slide bleeks on later airplanes, 
mounted on the upper side of the vane assembly ride in the grooves 
of engine mounted guide tracks to provide for translation of the 
vane assemblies 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 0.02 inch in this area Vanes are installed 1n such a 
manner as to prOVide the optimum fan exhaust gas d.J.rection for 
reverse thrust and to minimize self ingestion or cross ingestion. 

E Baffle Assemblies 

(1) Two baffle plate assemblies, one on each aide of the upper sleeve 
carriage assembly (12:00 o'clock position) prevent fan air exhaust 
from impinging on the strut seal panel area during reverse thrust 
operation. (See figure l.) On the upper aide the baffle plates 
are bol ted directly to the sleeve carriage. Ball bearing rollers, 
or slide bleeks on later airplanes, on the lower aide of the baffles 
ride in the grooves of engine mounted guide tracks to prOVide for 
translation of the baffles The baffle pis.te is a solid one-piece 
casting with a flat undersurface 1n the area of gas impingement. 

F. Tracks and Carriage Assemblies 

(1) Engine mounted guide tracks, twelve short tracks and four long 
tracks , provide grooves for the ball bearing rollers or slide 
bleeks on the flow reversing components and,carriages of the 
forward thrust reverser to ride 1n during thrust reverser 
translation The tracks are mounted around:the circumference 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 
four sleeve carriage assemblies. The sleeve carriage assemblies 
are mounted over the tracks and have four internally mounted rollers 
which nde on the guide tracks The carriages are bolted directly 
to the forward web of the cowl ring ass1mbÏy and provide the main 
support for the cowl r1.ng. The carriages at the 3:00 and 9:00 
o'clock positions have slotted holes on either aide to allow the 
roller on one side of each of the blocker doors at this location to 
ride 1.n the respective long track groeve The ether blocker doors 
and the ether aide of the blocker doors adjacent to the side 
carriages ride in the short tracks One aide of each of the baffle 
assemblies and each of the turning vane assemblies ride 1n short 
track grooves 
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(2) On later a.irplanes, the short tracks at the upper six locations 
each incorporate a turning cam. These cams, 1n conJunction vith cam 
follower rollers on the upper four blocker doors, eliminate blocker 
door relay during movement of the cowl ring assembly to the reverse 
thrust position. 
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TIIRUST REVERSER - TROUBLE SHOOTING 

1. General 

A. If the cause of the trouble is not isolated using the trouble chart, the 
trouble probably lies in the thrust reverser control system. Perform 
trouble-shooting of the control system per 78-6-o, "Thrust Reverser 
Control System Trouble Shooting." 

2, Aft Thrust Reverser Trouble Chart 

2 

1 
AFr TIIRUST REVERSER WILL 
NOT MOVE TO FULL FORWARD 
TIIRUST POSITION 

1 
Check for improper in-
stallation of clamshell 
door deflection stops on 
cascade vane assemblies. 
See 78-5-91, "Install 
Cascade Vane Assemblies." 
IF -

1 
1 

OK - See 78-6-o "Thrust 
Reverser Control System 
Trouble Shooting 

Nov 1.5/61 
Revised 

ilhen performing aft thrust 
reverser test, IF -

1 

1 

NOT OK - Adjust im-
properly installed de­
flection stops. 

1 

An TIIRUBT REVERSER 
SLEEVE ASSEMBLY BINDS 
OR FAILS TO OPERATE 

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

CORTINIJEI) ON 
Jlt>LLOVIl'l'O PAGE 
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1 
Nor OK - Replace de-
fective rub shoes. 

1 

NOT OK - Ad.Just rub 
strip installation 

1 

NOT OK - R1g lower 
actuator 1nstallation 

1 

NOT OK - Replace de-
fective rollers. 

1 
Nor OK - Ad.Just splice 
plate 1nstallat1ons. 

1 
Nor OK - Repair damage 
or replace damaged 
assembly. 

l 
OK - Check for defective 
1nstallation of rub strips 
on aft thrust reverser 
sleeve. 'See 78-5-71, 
"Install Aft Thrust 
Reverser Sleeve." IF -

1 
1 

OK - Check for defective 
rigging of lower actuator 
eyebolt support which 
may be causing m1salign-
ment of sleeve with 
actuators. IF -

T -
l 

OK - Check for defec-
t1ve rollers on aft 
track roller 1nstalla• 
tiens (4 places). See 
78-5-71, figure 201. 
IP' -

1 
1 

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

1 

1 

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

7 
1 

OK - Trouble shoot thrust 
reverser control system 

-

2 
Jan 15/61 



( 

2 

••••••••••••••••••••••••••••• : EFFECTIVITY ! ............................ , 
TUll:BOFAH 

BDEINC...f~+ 

DL.::::JD 

MAINTENANCE MANUAL 

2, Forward Thruet Reverser Trouble Chart 

When performing forward thrust 
reverser test, IF -

1 

FORWARD THRUST REVERSER 
WILL NOT GO INTO FULL 
REVERSE THRUST 

Check for lac}. of clear-
ance ~~tween co~lrring 
assembly and power plant 
lower exhaust d.iaphragm, 
See "Adjustment/Test 
Forward Thrust Rever-
ser 11 IF -

1 
r l 

OK - Check for premature N'.lT OK - Readjust actu-
contact of carriage stop acor assembly rod ends, 
balts with carriage Eee "Adjustment/Test 
tracks, IF'- Forward Thrust Rever-

Sf"T 
11 

7 

OK - See 78-6-0, 11Thru.st NOT OK - Adjust contact 
Reverser Control System point of stop balts by 
Trouble Shooting, '' shimming between car-

riage assemblies and 
mounting flange as nee-
essary, See "Adjust-
ment/Test Forward Thrust 
Reverser." 

Nov l5/61 
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1 CONTINUED ON 
FOLLOWING PAGE 
1 

COMPLETE UNIT OPERATES 
SLOWLY WITHOUT LINKAGE 
BINDING 

1 

See 78-6-0, "Thrust 
Reverser Control System 
Trouble Shooting," 
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PRECEEDING PAGE 

1 

BLOCKER OOORS HIT COWL 
RING ASSEMBLY SEAL RING 
SUPPORT IN REVERSE 
THRUST POSITION 

1 
Ad,Just actuator e.ssembly 
rod ends. See Adjust-
ment/Test Fe.n Reverser 

1 

BLOCKER DOOR J AMMING 
BETWEEN DOOR SKID AND 
LINK FITTING 

1 
LACK OF CLEARANCE 
BETWEEN LINK AND STOP 
ON LINK FITTING 

1 
File link in e.ccorde.nce 
with blocker door e.d-
justment procedure in 
78-5-1, Rig Forward 
Thrust Reverser Inste.1-
la.tien 

78-5-0 
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, 

1 

BLOCKER DOORS AND/OR 
CARRIAGE ASSEMBLY 
ROLLERS SHOW EVIDENCE 
OF SLIDING ON TRACKS 

1 
Reple.ce a.ffected units 

> 

1 

FORWARD_EIGE OF BLOCKER 
DOOR CONTACTING ACTUATOR 
WHII.E IN CRUISE POSITION 

1 

TOO MUCH CLEARANCE 
BETWEEN LINK AND STOP ON 
LINK FITTING 

1 

Trim blocker door e.nd/or 
shim link fitting per 
blocker door e.djustment 
procedure in 78-5-1, 
Rig Forward Thrust 
Reverser Inste.lle.tion 

2 
Jul 15/67 
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THRUST REVERSER - MAINTENANCE PRACTICES 

l. GeneraJ. 

A niis page bleek (201-299 page bleek) contains procedures for deactivating 
and reactivating the thrust reverser on turbofan engines. 

B. The maintenance practices included in this section (201-299 page bleek) 
are generaJ. maintenance instructions that do not definitely fall within 
a specific category. lmy maintenance practices that fall wi thin a 
specific category w:f.ll be provided in the applicable page bleeks. 

2. Thrust Reverser Deactivation/Reactivation 

A. Equipment and 1-telterials 

(1) Forward reverser lockout bar, 2 required (steel or aluminum, 
0.60 x 0.375 x 9,75 inches) 

B. Deactivate Thrust Reverser (See figure 201.) 

(1) Open left and right fan cowl panels end side cowl panels. Refer to 
Chapter 71, Power Plant. 

(2) With thrust reversers in cruise position, disconnect and cap 
pneumatic line (9) at forward end of lover loek actuator (8) on 
aft reverser. 

(3) l.ockwire (double twist method) lover sleeve hook (4) in down end 
locked position to loek roller (6) located on lover truck (7). 

(4) Remove forward thrust reverser carriage stop bolts (1) from both side 
carriages (2). 

( 5) Insert forward reverser lockout bar (3) beween track stop lug end 
carriage stop bolt hole (1) on each side carriage (2). 

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

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

( 8) Placard reverser at aisle stand in control cab in as inoperati ve. 

1 C. Reactivate Thrust Reverser {See figure 201.) 

3 

(1) Open left and right fan cowl panels and side cowl panels. Refer to 
Chapter 71, Power Plant. 

Jan 15/69 78-5-0 
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(2) Remove forward thrust reverser carria.ge stop balts (1) from bath side 
carria.ges ( 2) , 

( 3 ) Remove forward revers er lockout bar ( 3) l.llserted bet,reen track stop 
lug and carria.ge stop bolt hole (1) on each side carria.ge (2), 

( 4 ) Reinstall carria.ge stop bolt ( l ) in bath s ide carria.ges ( 2 ) • 

( 5 ) Remove lockll'ire securing lower sleeve hook ( 4) to loek roller ( 6) on 
aft reverser. 

(6) Remove cap and connect pneuma.tic lllle (9) at'forward end of lower 
loek actuator (8). 

(7) Close left and right side cowl panels and'fan cowl panels. 

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

l FORWARD 
AEVERSEA 
LOCK OUT BAR 1 STOP BOLT HOLE 

!STOP BOLT REMOVEO) 

78-5..0 
Pa.ge 202 

VIEW 1 

8 LOWEA LOCK 
ACTUATOR 

9 DISCONNECT 
PNEUMA TIC 
LINE HERE 

6 LOCK 
ROLLER 

2 FORWARD REVERSER 
SIDE CARRIAGE 
12 PLACES! 

_J NOTE 

Thrust Reverser Deactivation 
Figure 201 

7 TRUCK 

VIEW 2 

REVERSER WITH ONE 
SLEEVE 1.0CK SHOWN 
DEACTIVATION IOENTICAL 
FOR REVERSER WITH TWO 
SLEEVE LOCKS 

3 
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3, Fan Revereer Blocker Door Deactivat1on/Reactivation 

A. Equipment and Matenals (per door) 

(1) BACPllX5, 2 each 

(2) 11521913-55, 2 each (optional l&S21913-5J or -5K) 

B. Deactivate Blocker Door 

!!Q!!: Blocker door deactivat1on may be accompliahed within the 
cond1tions of the B-707-3290, Minimum Equipment List, 
reference Flight Manuel Chapter ll. 
In such s case, reverser is coneidered as operative, 
Fault correction and door reactivation must be forecasted 
during next aircraft 'B' check. 

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

(2) 'Remove actuator and hoeee, Refer to Chepter 78-6-31 Pages 
401-403. 

(3) Plug fittings at both pneumatic manifolds with cap MS21913-5S 
and packing BACPllX5. 

C. Reactivate Blocker Door 

(1) Proceed in reveree order then for deactivation. 
Same chapter referencee apply for actuator and door installation. 

T.MAT,PR. 

~ 5AB. REV 2 7 DfC 1975 
78-5-0 
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FORWARD THRUST REVERSER - REMOVAL/INS'JYü..IATION 

Genera.l 

A. The forward thrust reverser components are located around the 
circWllference of the first stage compressor case of the engine and cannot, 
therefore, be removed from the engine as a unit. Removal and 
installation of the forward thrust reverser components, consisting of the 
cowl ring assembly, blocker doors, vane assemblies, tracks and carriage 
assemblies are covered in the respective components maintenance practices. 
See Sections 78-5-11 through 78-5-51, 

Jul 15/68 78-5-1 
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FORWARD THRUST REVERSER - ADJUS™ENT/TEST 

1. Forward Thrust Reverser Ad.justment 

l l 
1 

24 
Jul 
+ 

A. Eq=pment and MateriaJ.s 

(1) Air pressure source - 0 to 6o psig, us:l.ng dry air' 

B. Adjust Forward Thrust Reverser Installation 

(1) Ad.Just alignment of carriage assemblies and cowl ring. 

15/69 

(a) Manually move cowl ring aft 7.50 (-+0.00/-0.15) inches from 
forward thrust position. Add shuns as necessary between 
carriage flanges (four places) and cOYl rlllg so that carriage 
stop balts on all four carriages engage simultaneously YJ.th 
bosses on carriage tracks. (See view 2, figure 501.) 

HQTE: lf tapered shun is required, fabricate as follow: 
Material -- 2024-'1'3 sheet per QQ-A-355 
Thickness -- 0 .063 inch ma.xim1.Dll _ 

Length and Width -- same as laminated shims used 
Ta.per -- 0. 010 inch per inch lll8XllllUlll 

Finish -- Skydrol Resistant Finish 2.30 

(b) With cowl ring restrained in full reverse position per 
paragraph 1. B. ( 1) ( a), the clearance between the dJ.aphragm and 
the sleeve at the dimple in the lower section of the sleeve 
shall be 0.02 to o.08 inches at the closest point. (See detail 
C. ) When installing cowl ring, required gap can be obtained by 
shi.mmlllg fan air exhaust diaphragm as described belOY· 

1) Remove antirotation clips ( tYO places) from exhaust 
diaphragm and from engine flange. (See section D-D.) 

2) Adil lam1nated shim between clip and exhaust diaphragm 
( tYO places) and remove laminations as necessary to obtain 
required gap. 

78-5-1 
I'ai!;e 501 
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r ~-i--------,-----------_,, SLOT SEAL PANEL 

FORWARD THAU§T 

REVERSER IN FORWARD 
TH A UST POSITION 

1·-
SEE DET All A -h-41 

A 

COWL RING 
ASSEMBLY---4 

A 

~--SEE DETAIL B 

~ 
1 

QFWD 

FAN COWL PANEL 

+O 02/-0 04 INCH ! 
f+O 04/-0 08 INCH ALLOWABLE ,---i 

COWL RING OVER 15" OF PERIPHERY::,.... i 
O 03 {+O 03/-0 OOI 
INCH 

ASSEM BL Y -------=='~:::;:":=~§:§,i=~CJ~~ 
"""71 

BLOCKEA DOOR 
LINK-------

DETAIL A 

DOOR SKIO 

SECTION A-A 

BLOCKER 
DOOR 

FAN COWL PANEL 

QFWD 

QFWD 

0251NCH--;::====="'n 
ir-0 02 (+O 03/-0 00) INCH 

DOOR <i. ENGINE FLANGE 

100INCHR 

[!> 
SEAL RING 

OUTER RING -
SEAL RING HOUSING 

HOUSING -------l QFWD -•--- MAX GAP 

[t>, RESTORE FINISH TO 
TAIMMED EDGE 

EILQÇKER, DQQR TRIMMING 

VIEW 1 

QFWD 
DETAIL B 

78-5-1 
Page 502 

Forvard Thrust Reverser' Adjustment 
F1gure 501 (Sheet 1) 

0 03 INCH 

2 
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CHAMFER 5HIM, 
0S0 X 45• 

(2 PLACES) 

\ 1-----+-- DEFLECTOR 
DOOR 
LINK 

' ---
SEE 
VIEW 2 

DETAIL D 

SEE DETAIL C 

COWL RING 
ASSEMILY 

C FORWARD THRUST REVERSER 

SHIM - MAKE FROM 2023-TJ OR T4 
ALUM SHT OR USE IACS~6-ê 
(3/9 X 3/8 B'r O 093 INCH U.MINATEO 
A.LUMINUM SHIM STOCK) 

1' SECTION B B 

1 18 INCH DIA. (MS204?61A-7) RIVET 
OR USE N._S511-2-2 SCREW (OR EQUIV) 
AND NAS6~A08W LOCK NUT 

QFWD 

QFWD 

SHIM - MA.KE FROM 2023-TJ OR U 
ALUM SHT OR USE IACS40C6-6 

LINK 
SUPPORT 

(3/8 X 3/8 BY O 093 INCH lAMIN"TED 
ALUMINUM SHIM STOCK) 

SECTION C-C 

[>, DETERMINE SHIM THICKNESS AS FOLLOWS 
WITH SLEfVE IN THE FORWARD POSITION PUSH THE CARRI..._GE 
AFT END OF ILOO::Elt DOOII INWARD AGAINST THE ASSEMILY 
DOOR AND MEASUll:E GAP "A" !'fit SECTION VIEW /1,.-A 
lEQUtRED ~IM THICKNfSS fQUAL GAP "A" MINUS O m 
INCH SHIMMING NEED IE DONE AT ONLY ONE LINK 
FITTING LOCATION PEit DOOit 

IN REVERSE THRUST POSITION 

DETAIL C 

LAMINATED SHIMS 

CARRIAGE TR.t,CK 

CAIUIIAOE 
STOP IOSS 

CARll:IAGE 
STOP IOLT 

À GAP OF 0112 TO 0.DI INCHES 
MUST 8l MET AT AREA. OF CLOSEST 
CONTACT BETWEEN COWL RING 
(OUTER WALL OF FAN AIR OUCT) 
AND POWER PLANT DIAPHRÀGM 
(INNER WALL OF FAN AIR DUCT) 

COWL RING 
ASSEMILY 

COWL RING 
ASSEMBLY 

~FWD 

VIEW 2 

2 
Jul,15/69 
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Figure 501 (Sheet 2) 78-5-1 
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~--- 11 43 INCHES ---------i 
(FULL REVERSE POSITION) 

DETAIL D 

[::> MAGNESIUM BLOCKER DOOR INSTALLATIONS ONLY 

11:> ALUMINUM BLOCKER DOOR INSTALLATIONS ONLY 

./t:::=.~~ 0.10 INCH MIN GAP IJ:> 
BLOCKER DOOR LINK 

SECTION D-0 

FAN AIR 
EXHAUST 
DIAPHRAGM -~ 

LAMINATED SHIM 

'--'---ANTI-ROTATION CLIP 

1 

f 

REAR VIEW 

21.i 

78-5-1 
Page 504 

Forward Thrust Reverser Adjustmenê 
Figure 501 (Sheet 3) Jul 15/é9 

) 



EFFECT/VIT'/ 

TURBOFAN 

BOEIN~îk+ 

MAINTENANCE MANUAL 

,/ 

SEE DETAIL Fl 
1 

D '' 

~ 
SEE DETAIL E 

' D ' ' ' COWL RING FORWARD THRUST REVERS~R 
ASSEMBLY IN FORWARD THBU§T 

lli5!1'r1ÖN D 

24 

, I 

BLOCKER DOOR 
!CRUISE POSITIONJ 
' 

1 

' 
' 

FWD 

<=:i CAM F O L L WE R ~;.;;=:;-::..:~\:,;;::,:::::::::~ 
1 ROLLER 1-

, 1 

NOTE 

DOOR 

11 
CAM FOLLOWEA ROLLER 

1 
GeuSHING 1 ~r;" AOO WASHERS NOT TO EXCEEO ...--- /i -SHORT 

0 12 INCH MAXIMUM AOJUSTMENT / TFIACK 
(TYPICAL 8 PLACES) f 

i --ll--o 02 TO O 04 INCH , Il ITVPICAL 8 PLACES! 

1 

-t,~,,--o 002 TO i~F+SECTION E-E 
1 

I -· 1/ERTICAL <i. ENGINE -- ----\::--!i!---
0 062 INCH GAP 

1 ' 1 

1''-----AETAINER RETAINER 
SEAL 

'COWL RING 
SPLITTE R 

, :AREA~ 

' 

~ 
DETAIL F 

"-..L.J--DIAPHRAGM 

t-0002 TO 
~ \' 0 062 INCH GAP 

---_JJ~""'\~-SEAL 
~~ \ \~ 

'COWL RING.-:.,\ 

";=-1---------_-___;i~ \ \ 
F SECTION F-F 

Jul 15/69 
Forward Thrust Reverser Adjustment 

Figure 501 (Sheet 4) 78-5-1 
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3) Be sure that clips are firmly secured at engine flenge and 
diaphra.;rr, ring attachment when shimming is completed. 

(c) On airplanes with,ad,justable seal' at co,,i splitter area 
( detail F), perfonn following: 

1) Ad.just seal to obtain 0.002 to 0.062 inch gap between cowl 
ring and diaphragm with cowl ring in crUJ.se position. 

2) Move cowl ring to full reverse position and check that seal 
clears diaphra.;rr, by 0.002 inch minllllUlll throughout travel. 

(d) Ad.just cowl ring and carriage assemblies so that cowl ring 
moves a.1't freely by hand from forward thrust position to full 
reverse thrust position. 

(2) Ad,Just blocker door installation as fellows: 

(a) Remove fan cowl panels. See Chapter 71. 

(b) Remove slot seal panels. 

l) Remove na.celle forward fairmg. See Chapter 12, Access 
Doors and Panels . 

2) Remove two screws securing each slot seal panel. 

(c) Rotate the blocker doors so that they will clear the door skids, 
then move the cowl ring all t~e wa.y forward. 

1 ) For installations using aluminum blocker doors, check that 
door installation pennits full engagement of contact 
surfaces of slide blocks with tracks when door is in cruise 
position. Ad.Just, if necessary, by adding wa.shers 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 ad.Justment, tighten 
slide block retainmg bolts to 20-28 pound-1nches torque. 

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

( d) Push the a.1't end of the door inwa.rd against the door skid and 
check that gap A, figure 501, section A-A, is 0.03 inch 
minimum. If filing is required, then gap A shall be held to 
0.03 (-KJ.02/-0.00) inch. 

(e) ' With thrust reverser and controls in forward thrust position 
apply 8o to 100 psig to the forward thrust lmes of reverser 
pneumat1c system. Seé' 78-6-0, Test Thrust Reverser, for 
instruct1ons on connect1on of ground air source. 

24 
Jul 15/69 
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(f) Check that at least one of the link a.ssemblies for each door 
contacts the ll.Ilk fitting stop and that gap Bof figllre 501, 
section A-A, is 0.15 (± 0.10) inch. 

l) If gap B is less than 0.05, trl.lD the forward edge of 
blocker door per view land/or shl.lD the link fitting per 
section B-B of figure 501. 

2) If gap B is greater than 0.25 mch, file boss on link 
a.ssembly as necessary to obtain O .25 inch gap. This 
ma.xl.lDUin dimension is to ensure that the blocker door vill 
clear the fan cowl panel. 

(g) For lllStallations usmg aluminum blocker doors, perform the 
follom.ng at the upper four locations only : 

1) With blocker door in cruise position, adjust each cam 
follow-er roller and bushing to maintain 0.02 to 0.04 mch 
clearance between short track and roller. (See detail E.) 
Add washers, not to exceed 0.12 inch maximum adjustment, 
under cam follow-er roller and bushmg to obtain specified 
clearance between track and roller. 

(3) With cowl ring against reverse stops, check for clearance between 
blocker doors and cowl rmg. (See detail D.) On lllStallations 
using magnesium blocker doors, the minimum clearance is 0.02 inch. 
On installations using aluminum blocker doors, the minl.lDUin clearance 
is 0.1_0 inch. If specified clearance is not present at locations 
shown, check actuators for proper extended length measured frc:m rod 
end bearing centerline to aft face of bushing retainer plate 
( detail D) • All doors shall clear leading edge of cowl ring by O. 05 
inch minimum. 
' 
' 

( 4) Ad,Just rod ends on both vane assembly actuators so that actuators do 
not bottom in either forward or reverse thrust positions. 

C. Test Forward Thrust Reverser Installation 

(1) 

(2) 

(3) 

(4) 

Place forward thrust reverser in reverse thrust position manually by 
sliding cowl ring aft until it stops. Check that cowl ring ha.s moved 
aft to full reverse thrust position without bindmg. 

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

Check that minimum gap of O .02 inch exists at pomt of closest 
' contact between inner cowl ring duet skin and diaphragm at lover 

vertical centerline as shown in detail C. 

Place forward thrust reverser in forward thrust position manually by 
sliding cowl ring forward till it stops. 

Jul 15/69 78-5-1 
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( 5 ) Check covl ring - engine flange alignment . ( See detail B. ) 

(a) Make this check Yith ground air source connected at ground 
service connection and regulated at 25 psig. See 78-6-0 for 
rnstructions on connection of ground air source. 

(b) Check that inner ring of seal ring housing of covl ring meets 
inner diameter of engine flange vithin ± 0.06 inches maximum. 

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

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

(6) On airplanes Yith adjustable seal at covl splitter area., check for 
0.002 to 0.062 inch ge.p betveen covl ring and die.phragm Yith covl 
ring in cruise position and 0.002 inch minimum clearance throughout 
covl ring full tra vel, ( See detail F. ) 

( 7 ) Check alignment of covl ring and fan covl panel e.s shovn in detail 
A. 

(8) Check blocker door alignment. 

(e.) Check that ee.ch blocker door moves freely by hand on the links 
and tracks. 

(b) On aluminum blocker door installe.tions, check that contact 
surfaces of slide bleeks fully enge.ge tracks. 

(c) With forward thrust reverser manually positioned aft to 
reverse thrust position, check that blocker door actuator roi 
end hearings mate Yith blocker door attachment bosses vitn no 
preloe.d. ~ 

(d) At upper four door locations on installations Yith cams and 
rollers installed, check for 0.02 to 0.04 inch clearance 
betveen short tracks and rollers. (See section E-E.) 

(e) With thrust reverser in forward thrust position, check that a 
gap of 0 .03 inch minimum 'exists between link and link support 
fitting. (See section A-A.) 

(9) Check actuator rigging. 

(a) Check that piston rods of blocker door actus.tors (12 places) 
bottom when covl ring is manually positioned aft to reverse 
thrust position. 

(b) Check that piston rods of vane assembly actuators do not bottcra 
in either reverse or forward thrust positions. 

Jul 15,: 
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FORWARD Tlffi:JST REVEPSER - INSPECTION /CHECK 

1. General 

A Inspection of the fonre.rd thrtist reverser consists mainly of the 
following checking the cowl ring assembly for missing or loose rivets, 
skin cracks, and freedom of travel, checking door linkage for freedom of 
travel, actuators for damaged piston rods, and fan exhaust diaphragm 
upper ,turning vanes for cracks. 

2 : 
1
Exam:ne Cowl :Ring Assembly 

1 

' 

1 

2 

B 

c. 

Check for missing or loose rivets. P me.ximum of two rivets in adJoinsng 
holes is permissible or four rivets in 15 inches in any one row is 
permissible before repair is reguired. For repair procedures, see 
3tructural Repair Manual. 

Check,for skin cracks. Cracks up to 4 inches are tolerable providing tne 
crack does not go through more than two fastener holes. For repair 
procedures, see Structural Repair Manual. 

1 

Check for freedom of travel. Cycle cowl ring e.nd check roller tra7el of 
carr1ages. Check for rubbing at top baffle plstes and bottoming on 
ch1mney fa1r1ng of strut. 

D Check follow-up installation. 

(1) 

(2) 

Check rods for distortion. 
"C ' 

' Check rod end bearings for freedom and wear. 

E. Check blocker doors. 

(1) With cowl ring in reverse position, all doors shall cperate freely 
without sticking or blllding throughout full travel. 
r 

F. Check actuators 

(1) 

(2) 

(3) 

(4) 

' 
' ' ,Check aligrunent of actuator to blocker doors by disconnecting door 
and guiding piston red to its recess. 

While actuator is disconnected, check movement of piston. Check rad 
1for evidence of galling. Loss of, plating on rod will cause rust. 

!Check pneumatic flexible hoses to see if they are causing side loads 
lor down leads on actuators and thereby restraining movement. 
1 

Wi th covl ring at full reverse tra vel and carriage stop bol ts in 
!contact with track lug, check to see if the 12 long actuators are 
bottomed without blocker doors contacting outer lip of covl ring. 

Oct 15/68 
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G. Check Lower Vane Assembl1es for Cracks 

(1) One crack up to 0 25 inch 1n length 1s allowable in each of the 
ind1v1dual vane segments of the vane assembly and 1n each support 
channel and strnngback. (See f1gure 601.) 

STRONG BACK (TVP!CAL) 
ONE CRACK UP TO 
0 25 INCH LENGTH 
ALLOWABLE IN EACH 
STA ON G BAC K:----.,..;;'--cailli""'',,---'"r, 

FORWARD THRUST 
AEVERSER VANE 
ASSEMBLY 
l2 PLACES! 

'<----COWL RING 
ASSEMBLY 

VANE SEGMENT fTYPICALI 
ONE CRACK UP TO 

~ 0 25 INCH LENGTH ALLOWABLE 
\.'\pER SEGMENT 

UP 

'[[ CHANNEL 
ONE CRACK 
UP TO 
0 25 INCH 
ALLOWABLE FWD~ 

78-5-1 
p"ge 602 

Forward Reverser Vane Assembly Crack Limts 
F1gure 601 

2 
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.:,1.."11Pe F~..11 Cxlrn"ust Dt'.J:olir~gm IJuuer Tinn1n,c: V.:::.nes 

Check vene J..ssembl Les for cr9.c ks 

(1) One cr~ck up to O 25 inch rn 1e,1gth 1s ülowable in each of the 
1nd1v1du2.l V8.Ile segrnents of the v1ne ~sse~bl1es before weld rep~ir 
1s Yequ1red. 

1 2) If weld rep'3..i r 1s requ. 1red, ""'2fer to r'"o!""',1ard Thnwt Peirerser -
rpproved Rep~1rs. 

VANE SEGMENT (TYPICAL) 
ONE CRACK UP TO 
0 25 INCH IN 
LENGTH ALLOWABLE 
PER SEGMENT 

/ 

\ 
\ 
\ 

\ VIEW 1 

SEE VIEW 1 

FORWARD THAUST REVEASER 

IN 9EVERSE THRUST POSITtON 

~FWD 

Oct 15/68 
Fs.n ~Y...hs.ust D1apnrs.gm Upper Tu.1 r, Ll1.§: i1 anes Cre.ck Lim1 ts 

Figure 602 72-=-:. 
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FORwARD TiffilTST RE VERSER - O.f P'lOVED REP• IPS 

""-=Ds1r Fan Exhsust D1 lDhrs.gm !Jnner Turn1ni;i: Va.nes 

• Genereü 

(1) Weld repa~r of the fan exhausi -1aphragm upper turn1ng valves, as 
spec1f~ed 1n tb1s procedure, Ls -~compl1sned using ~ppl1cable 
weld1ng proceàure 1n the Cverhaul ~anual 

B 'leld Repa1r Turning V,a.nes 

(1) Repa1r cracks as fellows 

(a) Stop dr1ll crack 

(b) Route out crack. 

( C) weld crack J.S1ng Hastelloy W rod 
~ISI 321 or 347 stainless steel 
after weld1ng. 

Ba.se :mat.erial 1s either 
No stress rel1ef 1s required 

(d) After welding, hand work any d1storteo. parts to contour 

Oct 15/68 
+ 
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COWL RING ASSEMBLY - MAINTENANCE PRACTICES 

1. Removal/Installat1on Cowl Ring AssemblY 

2 

~ General 

(1) 'lhe cowl ring assembly is a two-piece assembly and may be removea 
frcm the engine by disconnecting the blocker doors, vane assembl1es, 
and bai'fle assemblies from the cowl ring and then removing the balts 
and screws holding the two halves of the ring assembly together at 
the upper and lower vertical centerline of the cowl ring, 

(2) Indiv1dual cowl ring assembly halves are not interchangeable w1th 
units of other ser1al numbers. The sleeve assembl1es are fabricated 
in matched sets to match the fan exhaust area and are serialized as 
a set. 

,=ove Cowl Ring Assembly 

(1) Disconnect blocker doors fran cowl ring assembly. (See view 4, 
figure 201.) 

(a) Disconnect actuator from blocker door by removing actuator rod­
to-blocker door attachment bolt, 

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

(2) Disconnect four carriage assemblies, located at upper and lower 
vertical centerlines, and left and right horizontal centerlines, 

(a) Remove four balts attaching carriage assemol1es at upper and 
lower vertical centerlines to cowl ring, (See views 2 and 3,) 

JiQlli 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 carriage assemblies at left and right 
horizontal centerlines. (See view 4.) 

Jan 15/70 
+ 
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11\WF7 ',fAI KI\C \PI IL[ JN\lAI I AIION 5('R[W ó NASS17 3 4 
l m,f ~ 1 1W11I i;:1-.:r A\qM~I y INST Al I AIJON 5{ R(W 10 NASS\ 7 3-Z 

1 \U1\Hfll [/1 AN!l1~)0l(I 

\ 'Jl'I IKNA',h[O 11.I\\ 
l l'~,fk c;r1 iCE ,Nrt E 

h l m F~ l (HVI RINl AS%\\Rl Y INSTAl! Al10N SCR[W - 2 NAS517 }-] 
1 m,rn A1 r '>PI 1CE ri1 ATE 

~ (1l~• Rl"ff /1.',,;;fMAlYHAlF 

c::::~!.~~~f !~~~!: :: : : :: :1 
TURIOFAH 

111,r,1n'VIR\Nf A-;;;'m11181YIN"1Al1Al10NBOLT 88AC B30EFJ2 2 ~ ~ SEE DETAIL 8 
Q ]\'\ F 1 (h\1 1l!Nt A,<;<;Ell.lA\ Y !N',TAII ATION BOl T 8 8AC B3UEF-)-] I 

10 [!)\ f 1 1n,1 Rl\( ASSf\lBl Y IN<;TAII ATION sm T 4 BAC BJOEF-3-4 J ~]~ 
lU 1(), -,(llWI RINîAS",[MBtYIN'lTALlAl!nNBO!T 8BAC B30EF-3-3 1 fttl"' ".~'-'-''-~ 
Il Il"' ERtOULRlr-.J\ASSP'1BIYINSIALLAT10NBOlT 48AC BJOEF-3-0 1 vf""~ ~~ ' ' 
: l In• t~ < (W'l Rl'lll ASi;;(MBl v INSTALLATlON BOLT 4 BAC-BJOEF-J-s SEE VIEW 2 ~- '>T=-,-~~ 
12 lC'' tl;! ,0,~L RINl ASSEJ\,BLY INSTALLATION SCREW JONASSJ7-J-2 ............. ( ~ ' 
l J , "Sf1fR 2 ANOt-0- \0l ~ ' 
14 (I.LJI IJ \:A<;n79-AJW ' 

1~ 'JPLICEA\Wl[\N<;TAUAT()NSCREW dNASS17-3-d O'· 
[t, ' A',HE!? ~ A'll~t'll 010 
l 1 1 t"l\ >p \PI ICE INSTALLATION SCRCW - .CNAS517- 3--4 

\!! ,r11Lc"'tATE ~ 
~ \;!Sf ;/A!/1A~IJ:a3-

1
~Q ~ 

n l\~' ER <;EAl C?JNG SP1 ICE PtATE ~ 
22 ,,.c.,...1[p 2 AN%0 4\61 
ZJ 1 Cl\ [C/ ':>?! llE PI AT[ INSTAILA TON BOlT - 2 f\tASl304-ó [!;;>, 
23 1 t)• E'.l SPI ICE P1 Al[ INSTo..LL,GTION BOi T - 2 "-.IASl304-óW (]::> ~~~ "~~ 
14 LOWER SPLICE PLAT[ INSTALI.ATION BOLT· "'ASIJl}-5 (]> ~v 
24 1 n• [rJ -;pi ICE PI "TE INSTALLAT!ON 801 T d NASl303 5W (!>-
25 10\ E~ SPI IC: PI AT: lt>.STALLATON SCREW 4 NAS517 3-4 
26 l()1,p;i SP! ICE PLAT~ 

~ -. ··i f Cl>- ,' /A-~ 
' î , ,,:; / 
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14-.__ .__,, , ::_., / 1 
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CJwl R~ng Asse~bLy Insta11ation 
F1gure 201 (Sheet lof 4) 

I 

[!::> USED ON 0,-11716 
ASS[r't'18LY INSTALLATIONS ONLY 

USED ON 65-57051 
AS 5[1\, Bl Y INS T ALL.A TlONS ONL Y 

[l:> NUTPLATES USED ON 
S PLICE 121J 1NSTEAO OF 
NUTS !31 ANO W.ASHERS 141 
ON LATER INSTALLATIONS 

2 
Nov 15/62 
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27 UPPfR SPLIC[ CONNECTION SCREWS 6 NAS5l7·N 
28 UPPfR SPLICE CONNfCTION SCR[WS 6 NAS517-l 3 
~ UPPER SPLICE PLA.TE 
30 UPPER SPLIC[ PLAT[ INSTALLATION SCREWS 4 NAS517-3-6 
31 UPPER SPLICE PLAT[ INSTALLATION SCREWS - 4 NAS517-J 2 
32 UPPER SPLICE PLAT[ INSTALLATION SCREWS- 2NAS517 4-13 

JJ UPPER SPLIC[ PLAT[ INSTALLATION SCRfWS • 2NAS517 4·16 
34 UPPER SPLICE ANGU 
JS NUT 2 NAS670-AJW 
J6 COWL RING UPPfR SPLIC[ PLATf IREMOVf WITH CARRIAGE 

ASSEMBLVI 

0\"" 
~! ~-._; 

SEE VIEW 1 .a>-----l 

17 

,/""-- .,_,-- 29 

~(~ ~/ 30 

l. "1~--: 
33 

CONFIGURATION 1 (i:> 

21 

CONFIGURATION 2 (i:> 

[i:::>sOME 69-12776 COWL RING AS SEMBL V INST AUATIONS 
HAVE CONFIGURATION 2 SPLICE CONNECTION All OTHER 
60-12776 INSTAUATIONS HAVf CONFIGURATION 
I SPLICE CONNECTION 

27 UPPfR SPLICf CONNECTION SCREWS - 6 NAS517·3·4 
28 UPPER SPLICf CONNECTION SCRfWS • 2 NAS51l·J·J 
29 UPPER SPLICE PLAT[ INSTAUATION SCREWS • 4 NAS517·J·2 
30 UPPfR SPUCf PLATE 
lOASfAL~ 
JOB RfTAIN!R i3::> 

0
36 

28 

• 
• 

31 UPPfR SPLICE PLATf INSTALLATION SCREWS • 4 NAS517·J-4 
l2 UPPER SPLIC[ PlATf INSTALLATION SCREWS • 2 NAS51H·ll 
J3 UPPER SPLIC[ PLAT[ INSTALLATION SCRfWS • 2 NAS5ll-4-l6 
34 UPPfR SPLIC[ ANGU 
Jl NUi 2 NAS679A3W 
J6 COWL RING UPPER SPLICf PLAT[ 

IREMOVf WITH CARRIAGf ASSEMBLYI 
J6A WASHER • 4 AN9601'0416l6>-
J6B NUT • 4 NAS679A4W 6>-

3 
Jul 15/68 

DETAIL B 

li:>- APPLICABLf TO 65-571151 
COWL RING AS SEMBLlfS ONL V 

[S:>,- NUIPLATES USED INSTEAD Of NUIS 
AND WASHERS ON SOM[ ASSEMBLIES 

~APPUCABLf TO ASSEMBLIES 
HAVING ADJUSTABLf SEALS 
AT COWL SPLITTfR ARfA 

Cowl Ring Aesembly Installation 
Figure 201 ( Sheet 2) 78-5-11 
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37 INNER TOP SPllCE INSTAUATION SCREWS - l NASIJOHW 
J8 INNER TOP SPLICE INSTALLATION BOL TS 14 NAS!l04-6I AND 

WASHERS (4 AN96()-D41~ 
J'l UPPER SPLICE CONNECTION SCREWS - 2 NAS5!7-l-5 
4D INNER TOP SPllCE INSTALLATDN BOLTS D NASIJOJ-JWJ AND 

WASHER Il NAS67'1-AlWl 

, ........................... . 
: EFFECTIVITY : ........................................ 

TURBOFAH 

FOLLOW UP L INKAGE 
IAACKET 

QFWD 

UP 

FWD~ît 

78-5-11 
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CARRIAGE TRACK 

- CARRIAGE ASSEM IL Y 

VIEW2 

' 

VIEW 1 

COWL RING ASSEMILY 

CARRIAGE INSTALLATION 
BOLT 14 PLACESI 

SPLICE PLATE 
ISEE l6 DETAft. 81 

Cowl Ring Assembly Instsllstion 2 
Jan 15/62 Figure 201 (Sheet 3 of 4) 

) 
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\----COWL RING 
ASSEMBLY 

,,..._,... VANE ASSEMBL Y INSTALLATION 
BOLT fl PLACESI 

IORWARD rnRUSl 
R[VERSER VANE 
ASSfMBI V 12 PlACE<il---'""-

fORWARD THRUST 
REVERSER VANE 
"SSEMBL V ACTUATOR'----,;~~~~ 

ACTUATOR ROD-TO·VANE 
ASSEMBLY ATTACHMENT BOLT---=-../ 

FWD~ 

CARRIAGETRACK--..t 
VIEW 3 

II:> CENTER BOLT OELETEO 
ON SOME AI RP LANES 

COWL RING 
ASSEMBLY 

BLOCKER DOOR· TO­
COWI. RING LINK ---.Il 

BLOCKER DOOIMO-COWL 
RING LINK ATTACHMENT BOLT 

BLOCKER DOOR--...S-...~?c:,, 

ACTUATOR ROD-TO-BLOCKER 
DOOR ATTACHMENT BOLT 

VIEW 4 

CARRIAGE INSTALLATION 
BOLT 

CARRIAGE ASSEMBLY 
ITYPICAL - 2 PLACESI 

&LOCKER DOOR 
ACTUATOR 

CARRIAG[ 
STOP BOLT 

~UP 

~FWD 

Jan 15/70 
Cowl Ring Assembly Installation 

Figure 201 (Sheet 4) 78-5-11 
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(J) Remove bm vane assemblies, located on eitber side of lower 
cCJ.rriage assembly, from cowl ring assembly, 

(a) Disconnect vane actuator from 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. 

(4) Remove installation bolts attaching cowl ring assembly halves 
together at splice connection at upper vertical centerline, (See 
detail Band view 1.) 

(a) Remove screws (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, 28, 
and 29), 

(c) 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 applJ.cable, upper 
splice plate (30), and upper splice angle (34). 

(5) Remove installation bolts attaching cowl ring assembly halves 
~c~echer at splice connection at lower vertical centerline. (see 
<1e-~ll A.) 

(a) Remove nuts (19, detail A), screws (17), and splice plate (18), 

(t) Remove bolts (23 and 24), washers (22), screws (25), and lover 
splJ.ce plate ( 26), 

(c) Remove nuts (4), washers (3 and 13), screws (1, 2 and 6), and 
lever 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), lover aft splice plate (7), and 
separate left and right-hand ring assemblies (8). 

(6) Lift cowl ring assembly halves away from engine. 

3 
Jul 15/68 
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C. Install Cowl Ring Assembly 

(1) Position cowl ring halves on engine and assemble at splice 
connections at upper and lower vertical centerlines. 

~: Individual cowl ring assembly ha.lves of 65-57051 and 65-11750 
cowl ring assemblies are not intercha.ngeable with units of 
other serial numbers. The sleeve assemblies are fabricated 

(a) 

(b) 

(c) 

(d) 

in l!ll.tched sets to match the fan exhaust area and are 
serialized as a set. 

While manually maintaining alignment of ring assembly halves 
position lower aft splice plate (7, detail A, figu:re 201) and 
secure with balts (9, 10 and 11). 

Position lower spJ:ice angle (5) at the lower, outer splice. 
Secure wi th screws ( 12 and 15), washers ( 20 and 16), and nuts 
(14). 

Position lower seal ring splice (21) at the lower, inner 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), and balts (23 and 24). 

(e) Position splice plate (18) at the lower, outer splice. Secure 
wi th screws ( 17) and nuts ( 19) . 

(f) 

(g) 

(h) 

On airplanes ha.ving configuration 1, position upper splice angle 
( 34, detail B) and upper splice plate ( 29), and secure wi th 
screws (30, 31, 32 and 33) at the top aft splice. On airplanes 
ha.ving configuration 2, position upper splice angle (34, detail 
B} and upper splice plate (29) and secure with screws (30, 32 
and 33) at the top aft splice. On airplanes ha.ving configuration 
3, position upper splice angle (34, detail B), upper splice 
plate (30), and seal (30A) and retainer (30B) when applicable, 
and secure with screws (31, 32 and 33). 

On airplanes ha.ving configuration 1 or configuration 2 install 
screws (27 and 28) and nuts (35) at top outer splice. On 
airplanes ba.ving configuration 3 install nuts ( 35), and screws 
(27, 28 and 29). 

Install screws (37 and 39, view 2), balts and washers (38), and 
balts (40). 

Jul 15/68 
+ 
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(2) Install 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 vertical centerline of reverser to 
cowl ring assembly with balts. (See view 4.) 

(b) Position splice plate between cowl ring and carriage assembly 
at upper vertical centerline and install four balts 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. 

(a) Install with bolt, nut, and wa.sher (three places) at attachment 
brackets on cowl ring. (See view 3, figure 201.) 

(b) Position actuator piston red end between the 
clevis attachment on the forward face of the 
and attach with bolt, nut, and two washers. 
between red end and fla.nge on either side. 
snug. 

flanges of the 
vane assembly 
Install washers 

Tighten nut until 

CAUTION . NUT MUST BE TIGHTENED CAREFUU.Y SO THAT B:JLT HEAD 
AND NUT ARE JUST SEATED AGAINST THE F'UINGES OF THE 
CLEVIS OVER-TIGHTENING CAN CAUSE BENDING OF THE 
CLEVIS FLANGES WHICH MAY RESULT IN THEIR FAILURE. 

(4) Connect blocker d.oors to cowl ring assembly. (See view 4.) 

(a) 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) 

(b) Attach blocker door actuator red to blocker door rod 
attachrnent bracket. 

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

2 
Jan 15/70 
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FORWARD THRUST REVERSER BLOCKER DOORS - REMOVAL/INSTALIATION 

l. General 

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

2, Remove Blocker Door (See figure 401.) 

A. Move forward thrust reverser sleeve and blocker door into reverse thrust 
position. 

B. On installations with short track access holes, proceed as follow· 

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

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

(3) Using an Allen Wrench through the acceaa hole remove the roller 
retaimng 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 
REVERSEA ACTUATOR 

2 

SHORT TRACK ACCESS HOLE --~ 
FOR BLOCKEA DOOR ROLLER 
BOLT OR SLIDE BLOCK (!:> 
BOLT REMOVAL 

[::> NOT ALL INSTALLATIONS HAVE 
oHOAT TRACKS WITH ACCESS 
HOLES 

Jul 15/68 
Blocker Door Installation 

Figure 401 
+ 

BLOCKER DDDR 
COWL RING LINK 

78-5-21 
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C. On instaJ.lations adjacent to side carriages but not having short track 
access holes, proceed as fellows· 

(1) Disconnect actuator rod end and blocker door-to-cowl ring links t'rom 
blocker door which is to be reiwved. 

(2) Remove short track and track iwunting bracket e.d,lacent to blocker 
door. 

(3) Remove blocker door. 

D. On aJ.l other 1nstaJ.lations proceed as t'ollows: 

(l) Disconnect blocker door-to-cowl ring links and actuator rod end at 
the blocker door. 

(2) Slide the door out the front 01' the short tracks. 

3. Install Blocker Door ( See 1'1gure 401. ) 

A. Mainta.in thrust reverser sleeve in same position as in paragraph 2. 

B. On installations with short track access holes, proceed as t'ollows: 

78-5-21 
Page 402 

' 
( l) Posi t1on blocker door wi th roller through slot on s ide carriage onto 

long track and align blocker door so that roller or slide block 
attach point is lined up with short track access hole. 

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

(3) 

(4) 

(a) For installat1ons using aluminum blocker doors, check that door 
installation permits full engagement 01' contact surfaces of 
sl1de blocks with tracks when door is 1n cruise position. 
Adjust, if necessary, by adding washers in equal increments, 
not to exceed 0.20 inch IIB.Ximum total (0.10 inch maximum per 
aide), 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 actuator rod end and blocker door-to-cow;t. ring links to 
blocker door. 

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

2 
Oct 15/68 
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C. On insta.llations adjacent to side ce.rriages but not having short track 
access holes, proceed as follow· 

(1) Position blocker door roller in recess on short track and position 
track, track mounting bracket, and blocker door in place on engine 
with the ether blocker door roller through aide carriage slot and 
onto long track. 

(2) Install short track and track mounting bracket. 

(a) For installations using aluminum blocker doors, check that door 
installation permits full engagement of contact surfaces of 
slide bleeks with tracks when door is in cruise position, 
Ad.Just, if necessa.ry, by adding washers in equa.l increments, 
not to exceed 0.20 inch maY1,rnnn +.otal (0,10 inch maximum per 
side), between slide bleek and slide bleek retaining bolt 
bushing in door, Af'ter a.djustment, tighten slide bleek 
retaining bolts to 20 to 28 pound-inches torque. 

(3) Connect actuator red end and blocker door-to-cowl ring links to 
blocker door. 

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

D, For all ether blocker doors proceed as follOlls: 

(1) Slide blocker door into recesses on tracks frCDll forward end of 
tracks, 

(a) For installations using aluminum blocker doors, check that door 
installation permits full engagement of contact surfaces of 
slide bleeks with tracks when door is in cruise position. 
Ad.just, if necessary, by adding washers in equal increments, 
not to exceed 0.20 inch maxinnnn total (0.10 inch maxillllm per 
aide), between slide bleek and slide bleek retaining bolt 
bush:mg in door, A:f'ter adjustment, tighten slide bleek 
retaming bolts to 20 to 28 pound-inches torque. 

(2) Connect blocker door-to-cOlll ring links and actuator red end to 
blocker door, 

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

~ On installations having snubbing cam device st the six upper 
door locations (three en each aide of the fan bifu:rcationJ, 
additionsl rollers and matching parts are required before 
sliding door into tracks, 

Oct 15/68 
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FORWARD T!IRUST REVERSER BLOÇKER DOORS - INSPEÇTION/CHECK 

l. Forward Thrµst Reyerser Blocker Doors Inspection 

A, Genere.l 

2 

(1) The blocker doors e.re magnesium or e.luminum alloy castings, The 
exs.mination criteria in this section applies to all blocker doors, 

B. Examine Fo:nre.rd Tbrust Reverser Blocker Doors 

(1) Position cowl ring a:rt to reverse thrust position. 

(2) Exsmine blocker doors for cracks, corner damage, and breken out 
sections: 

(a) Cracks 1/2 inch or less in length e.re allowable. Stop dr111. 

(b) Cracks e.re not permitted in v1c1nity of b~e.ring surfaces, 

(c) Corner dsme.ge up to 1/2 inch 1n any direction is allowable. 
Blend to smooth contour. 

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

(3) Position cowl ring forward to cruise position. 

Jul 15/68 
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FORWARD THRIBT REVERSER BLOCKER lXlORS - APPROVED REPAIRS 

l. General. 

2. 

2 

A. The blocker doors are ItRgllesium or aluminum alloy castings, Repe.ir 
wel.ding is accompl:!.shed using :filler mteris.l end sheet stock according 
~ the Overhaul Manual procedure applicable to alloy requiring repe.ir. 

1 

Repe.ir Forward Tbrust Reverser•Blocker Doors 

A. 

B. 

1 

Remove defective blocker door fram airplane, Refer to Forward Thrust 
Reverser Blocker Doors - RemovaJ./Installation, 

1 

' ~epe.ir cracks, corner dsmage, and breken out sections as fellows: 

(1) Weld repair cracks exceeding 1/2 inch according to applicable 
Overhaul !oBnual procedure, If crack is located in previous weld 
area, remove entire weld area end weld 1n new section. 

(2) For corner dsmage up to 1/2 inch in any direction, blend to smooth 
contour. Build up dsml.ge over 1/2 inch with weld according to 
applicable Overhaul Msnual procedure, 

(3) For breken out eections 3/4 inch or leas in depth, tr:illl up to 3/4 
inch along edge with 1/4 inch radius at either end. For larger 
breken out sections, repair by welding in new eection according to 
applicable Overhaul !oBnual procedure. 

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

Jul 15/68 78-5-21 
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FORWft.RD REVERSER LONG TRACK FORWARD SUPPORT BRACKET - REMOVAL/INSTALLATION 

1. Remove Forward Reverser Long Tre.ck Forward Support Bracket 

A. Remove fe.n cowl pa.nel. Refer to Che.pter 71, Power Ple.nt. 

B. Position cowl ring assembly to reverse thrust position (fully e.ft). 

C. Remove three bolts e.nd nuts e.tte.ching long tre.ck to mounting bracket on 
engine fle.nges C e.nd D. ( See figure 401. ) 

D. Move long tre.ck e.ft until forward end is disenge.ged fram forward support 
bracket on engine fle.nge B. 

E. Cut lockwire e.nd remove two bolts e.tte.ching forward support bracket to 
engine fle.nge e.nd remove forward support bracket. Remove fillers e.nd 
wiring support bracket e.s e.pplice.ble. 

2. Inste.11 Forward Reverser Long Tre.ck Forward Support Bracket 

0 

A. Position forward support bracket e.t engine fle.nge B e.nd inste.11 two bolts, 
At the 9 o' clock position only, inste.11 wiring support bracket under bolt 
hee.d. If e. 69-11707-8 support bracket is being inste.lled on e.n 
inste.lle.tion he.ving gimba.1 type e.ctue.tors, inste.11 fillers under support 
bracket. (See figure 4ol.) 

B. Torque both bolts to 120-18o pound-inches e.nd locklrl.re. 

C. Move long tre.ck forward e.nd ce.refully enge.ge forward end in support 
bracket. 

D Ad,Just position of long tre.ck until mounting holes in track e.nd mounting 
bracket ere a.ligned. 

E. Atte.ch tre.ck to mounting bracket with three bolts e.nd nuts. 

F. Cycle cowl ring e.ssembly e.nd check for freedom of tra.vel. If interference 
exists, refer to Forward Thrust Reverser - Adjustment/Test. 

G. Posi tien cowl ring e.ssembly in cruise position (fully forward). 

H. Inste.11 fe.n cowl pe.nel. Refer to Che.pter 71, Power Ple.nt. 

0ct 15/68 
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FORWARD THAUST REVERSEA 

IN REVE ASE THRUST POSITION 

WIAING SUPPORT BRACKET 

-f 1----ENGINE FLANGE B 

VIEW 1 

VIEW 2 

1 

[}---aoL T 13 PLACES! 

i!::J 

FWD~ 

Forward Reverser Long Track For.ard Support Bracket Installation 0 
78-5-31 Figure 401 Oct 15/68 
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AF'l' THRUST REVERSER - MAINTENANCE PRACTIÇES 

l. Remova.J./Installation Af't Thrust Reverser 

2 

A. General 

(l) The aft thrust reverser, iconsisting of the thrust reverser assembly, 
tailpipe, and the aft thrust reverser sleeve may be removed from the 
eogine as a siogle unit, 

B, Equipment and Materials 

(l) Antiseize compound, Fel-Pro C-5 or equivalent (Felt Prod.ucts Mf'g, 
Co., Chicago 7, Illinois) or Ease-Off 990 (Texacone Company, ~as 
8, Texas) or equivalent 

(2) Air pressure source - O to 60 psig 

( 3) Thrust Reverser Cra.dle - F70141 or equivalent 

( 4) Fork Lift Truck - w1 th 5 foot tines ( for use w1 th F70141) 

C . Remove Af't Thrust Reverser 

(l) Place thrust reverser in reverse thrust position. 

(a) Connect air pressure source to ground service connection and 
regul.ate to 25 psig, 

WARNING: GROUND AIR SUPPLY MUST NOT BE CONNECTED UNLESS TEE 
ENGINE SIDE COWL PANELS ARE COMPLETEI.Y ClDSED, AND 
FAN COWL PANELS REMOVED, TO AVOID S'll!UCTURAL OR ENGINE 
DAMAGE OR INJURY TO PERSONNEL, 

( b) Move applicable reverse thrust lever in control cab aft to 
interlock position, Check that thrust reverser has moved aft 
to reverse thrust position, 

W.ARNING : PERSONNEL MUST STAY CLEAR OF ENGINE WHEN TIIRUST 
REVERSER IS l!EING ACTUATED. A PLACARD SHOULD BE 
PLACED ON CONTROL STAND WARNING AGAINST ACTUATION OF 
TIIRUST LEVERS WHILE PERSONNEL ARE WORKING ON THRUST 
REVERSER. 

( c) Disconnect ground air supply, 

Sep 15/64 78-5-61 
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(2) Disconnect lower actuator support link at thrust reverser connection 
by removing cotter pin, nut, bolt (1, view 2, figure 201A), and 
bushing ( 2 places ) . 

(3) Remove nut and bolt (2) connecting 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 actuator loek from actuators assembly at actuator 
attach lugs (2 places) by removing bolt 2 places. This will allow 
hook to rotate about loek actuator rod end, and hang below loek 
actuator. 

~: This step necessary when using F70141 cradle to provide 
clearance for sleeve retaining lip across bottom of forward 
tubular support on cradle. 

( 6 ) Disconnect upper actuator tubing at forward end of actuators ( 4 
places if upper actuator assembly includ.es a loek actuator, 2 places 
if upper actuator assembly does not have a loek actuator). 

THRIIS I REV(R SER 
CR.&OU !f701<4I I 

Attachment of Cradle (F70141) to Aft Thrust Reverser Sleeve 3 
Figure 201 May 15/65 

+ 



( 

2 

TUR80FAH 

ENGINE 
SIDECOWL1 

FWD 

~ 

Apr 15/62 
Revised 

Dl..:::J D 
MAINTENANCE MANUAL 

/4/ 

r1 ,,,. ___ AFT THRUST 

~ REVERSER 
/ SLEEVE 

AFT THRUST REVERSER 
INSTAUATION BDLTS 1611 PLACESI 

ENGIPE 

'---AFT THRUST REVERSER ASSEMBL Y 
FORWARD MOUNTING RING 

RIGGING PIN LOCATIDN 

IIIG[DRIVE 
DRAG LINKS 

,,.., 1 

Aft Thrust Reverser Install&t1011 
l"igure 20lA (Sheet lof 2) 

AFT FOLLOW-UP 
ROD IZ PLACES! 

IDLfR LINK 
IZ PLACESI 

78-5-61 
Page 203 



TUBING SUPPORT 
CLIP---, 

ENGlr-1: An 
MOUNTING FLANGE 

_,_.1~+ 
DBD 

MAINTENANCE MANUAL 

l LOWER ACTUATOR SUPPORT LINK 
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(7) Disconnect aft follow-up rod assemblies (2 pJ.a.ces) at upper actuator 
support link by removing nut and bolt (2 places) holding rod 
assemblies to idler links. (See view 1.) 

( 8) Disconnect system wir1ng at lower left-ba.nd side of thrust reverser 
assembly. 

(9) Ma.nua.lly position sleeve to cruise position. 

(10) Secure thrust reverser cra.dle, F70141, to aft thrust reverser as 
shown in figure 201 and posi tion fork lift truck at supports on 
cra.dle to take loa.d of thrust reverser, and secure lifts to supports, 

CAUTION: WlIEN INSTALLING OR REMOVING THRUST REVERSER FROM OUTB)ABD 
SIDE OF ENGINE, CRADLE MUST BE SECURED TO FORK UFT TRUCK 
BY CHAmS OR CYl'HER SUITABIE MEANS. THIS IS NECESSARY 
BECAUSE THE ENGINES HANG A!r A 7° ANGLE TO THE VERTICAL DUE 
TO THE DIHEDRAL ANGLE OF THE WING. 

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

(11) Remove bolts (6o places) a.round thrust reverser forward support ring. 

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

Sep 15/64 
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D, Install Af't Thrust Reverser 

(1) Coat threads and shallk of all bolts and screws with ant1-seize 
compound prior to installation. 

( 2 ) Wi th 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, 

ÇAUTION: WHEN INSTAllING OR R™OVING THRUST REVERSER FROM OUTBOARD 
SIDE OF ENGINE, CRADLE MUST BE SECURED TO FORK LIF'I' TRUCK 
BY CHAINS OR OTHER SUITABLE MEANS , THIS IS NECESSARY 
BECAUSE THE ENGINES HANG Kr A 7° ANGLE TO THE VERTICAL 
DUE TO THE DillEDRAL ANGLE OF THE WING. 

CARE MUST BE EXERCISED WHEN POSITIONING CRADLE WITH FORK 
LIF'I' TRUCK TO PREVENT DAMAGE TO THRUST REVERSER SLEEVE, 
ENG INE, OR STRUT. 

( 3) Attach thrust reverser to engine at thrust reverser assembly forward 
mounting ring by instal.ling bolts ( 60 places). Attach tubing 
support clip at location shown in view 3, figure 201A. Bolt threads 
must completely penetrate nuts . 

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

( 4) Remove cradle, F70141. 

(5) Reposition aft sleeve to reverse thrust position, 

(6) Connect lower actuator loek by rotating it into position about loek 
actuator rod end and attaching with two bolts at attach lugs on 
actuator assembly, 

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

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

46 
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(9) Attach lower actuator support link to actuator with bolt (1), 
bush1ng, nut, and cotter pin (2 places), 

(10) Connect thrust reverser pneumatic linea at forward end of upper 
actuator. Tighten coupling nut at connection of pneumatic line to 
welded imnifold cross fitting to 350 to 4oo pound-inches torque, 

CAUTION: 00 Nor EXCEED 350 'lU 4oO POUND-INCHES TORQUE ON AN! WELDED 
FITrINGS ON THE MANIFOlD, DAMAGE 'lU FI'l"l'INGS MAY RESULT 
IF THIS TORQUE IS EXCEEDED, 

(il) Connect a;ft follow-up rode (2 places) to idler link at upper 
actuator support link, (See viev 1.) 

(12) Connect wiring at lower left side of aft thrust reverser assembl.y, 

(13) Return aft thrust reverser sleeve to cruise position. 

(14) Ad.Just entire 1nste.llat1on per paragra.ph 2, 

2, Ad.Justment/Test Aft Thrµst Reverser 

A. Equipment and Materials 

(1) Three 0,150 inch thick gage bleeks to mtch surface of rub strip. 

B. Adjust Aft 'lbrust Reverser 

(1) Remove aft thrust reverser sleeve access panels L3708, R3708, L3710, 
R3710, and 3711. (See figure 202 and Chapter 12, Access Panels.) 

(2) Disconnect lower actuators at their rod end connection to sleeve 
1110Unted carriage (6:00 o'clock position). Disconnect upper actuators 
at their rod end connection to sleeve structure, Ga.in access to 
upper thrust reverser actuator rod connect1Óns through aft thrust 
reverser sleeve access panels, L3708 and R3708. 

(3) Disconnect drag links (4 places) connecting actuator hinge idler 
links to thrust reverser sleeve, Disconnect at sleeve end of rods. 

(4) 

(5) 

(6) 

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

Insert a 0,15 inch spacer or gage block 1n the 12:00, 3:00, and 9:00 
o'clock positions between the skid plates of the tailpipe and the 
sleeve. Move sleeve as far forvard as it will go, je.mming the 
spacers between tailpipe and sleeve at locations noted, 

With main side cowl panels insta.lied, check for correct alignment 
between upper extertor surface of sleeve and cowl per figu.re 202. 

46 
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J\dd or subtre.ct the same amount of shims e.t the upper or lower 
roller ce.rriage trucks to e.tte.in ge.p specified in figure 202, 
(See details A and E, ) Do not tighten bol ts 

(b) Center sleeve e.t 3:00 and 9.00 o'clock positions rele.tive to 
engine ce.se and thrust reverser by adjusting serre.ted ple.tes e.t 
upper and lower roller carriage e.tte.ch points J\djus-tnent is 
limi ted to point where gap between sleeve and vene segment 
(section C-C) is equal within O 12 inch on both sides of 
sleeve 

(c) With sleeve centered per step (b), tighten bolts e.t upper and 
lower roller ce.rriage trucks 

(7) With spacers installed per step (5), ad.just e.ft sleeve support 
carriages (view 2) 

(a) Ge.in e.ccess to sleeve support carriages through e.ccess panel 
locationa L3708, "3708, L3710, R3710, and 3711 located ha.l.:l'way 
back on sleeve at 12:00, 3·00, 6·00 and 9:00 o1clock positions 

(b) J\djust the four carriages auch that the large rollers spanning 
the sleeve tre.ck may be turned by hand (no load) Set 
adjustment nuts and safety 

( c) Fore and e.ft motion of the aleeve shall be free without 
sticking or binding throughout i ts full travel. If binding 
exists, check for chips, nuts, bolts, etc, trapped in sleeve 
tracks. 

(8) Check alignment of e.ft end of sleeve fe.iring and strut tre.ilJ.ng edge 
fe.iring (See detail F ) If sleeve fe.iring does not center 
vertically wi th strot fe.iring wi thin O 03 inch, determine amount of 
shift required by mee.suring misalignment at a point d.irectly above 
sleeve fe.iring atte.chment to sleeve. Adjust instelJ.ation as fellows 

( a) Remove nut (1, section B-B) and push sleeve fe.iring towe.rd head 
of bolt to extrude bus hing ( 2), shim ( 3), washers ( 4), and 
spe.eer (5) outside of structure 

(b) Repeat procedure at other aide of fe.iring to remove bolt (8), 
spe.eer (6) and bushing (7). 

(c) Relocate washers (4) on appropriate aide of anchor fitting as 
required to obte.in shift determined above. If neceasary, peel 
laminations from shim (3). 

1 
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(d) Reinatall removed parts, making sure positive clamp-up of all 
parts is obta1ned to prevent chattering of sleeve feiring. 

(e) Lockwire head of bolt (8) and nut (1) to fairing. 

( 9) Wi th sleeve in full forward posi tien per step ( 5), connect upper and 
lrnrer actuator rod ends to sleeve structure attach points. 

(a) Install upper actuator rod end eccentric bushing so that rod is 
in uppermost position relative to cylinder centerline (hole in 
bushing dO'W?l) 

(b) Install lower actuator rod end eccer.tric bushings so that rod 
is centered as nearly as possible in cylinder at bath extremes 
of sleeve tra:vel. 

(10) Wi th rigging pins installed in hinge drive idler anns as shown in 
view 1, figure 201A (thrust reverser assembly rigged according to 
overhaul manual instructions prior to 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 

(11) Connect af't thrust reverser follow-up rods to yoke at follow-up 
cable drum Ad.just the rods such that the yoke is 90 degrees to 
strut horizontal centerline with rig pin installed in follow-up 
drum 

NOTE: The two af't follow-up rods between the thrust reverser hinge 
idler and the follow-up system idler are preset to 9,76 
inches and should not be altered. 

(12) Remove four rigging pins from reverser hinge idler a.nns and one 
rigging pin from follow-up cable drum Replace access panels 

(13) Extend sleeve and remove gage bleeks from af't supports. 

(14) Check rigging of aft thrust reverser lower loek as fellows. 

?ê-5-61 
Page 2o8 

(a) Move reverse thrust lever in control cab to interlock position 
with reverser in forward thrust position 

CAUTION. CHECK THAT GR0UND AIR SOURCE IS NOT CCNNECTED . 

(b) Manually push aft thrust reverser sleeve af't unt:!.l roller ( two 
places) on sleeve lower truck contacts lower loek hook Check 
that vertical gap between top of roller and hook is 0.00 
(+0 05/-o 00) inch (two places). 
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(c) If this dimension is not met, ad.Just hook position to bring 
gap w1 thin eJ.lovable range by shimming between the thrust 
reverser actuator end fitting snd mounting face of loek 
actuator This is the preferred method, An alternate method 
is given in step (d) belov 

NOTE The thickness of the shims added will approximate the 
reduction in hook gap obtained Fabricate shims locally. 

(d) (Alternate method of adJusting allovable gap betveen hook snd 
rollers ) Ad.just hook position to bnng gap within allovable 
rsnge by adjusting loek actuator rad end as follovs (See 
f igure 202 . ) 

l) Remove rod end bearing retaining rivet 

2) .Ad.Just loek actuator rad end to shorten rod as required to 
get gap within O 050-inch. 

NOTE. There is approximately a 1/1 relationship between 
chsnges in dimension "A" and the subject gap. 

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

(15) .Adjust gap between sleeve and strut skin as follovs: 

(al With covl psnels on and thrust levers in the fonrard thrust 
position, apply Bo to 100 psig to ground connection (78-6-0, 
viev 2, figure 6) Check that sleeve does not contact strut 
stop (Sèe detail G, figure 202) 

(b) Ad.just skin plate (detail R, fa.gure 202) such that the gap 
between skin plate and forvard edge of sleeve is 0,09 (± 0 01) 
inch Secure skin plate by tightening screvs 

' 
( c) Then remO'le air pressure source snd w1 tb covl panel.s off, adjust 

strut stops such that the gap between skin plate and forvard 
edge of sleeve is 0.04 (+o oo/-0.02) inch 

(d) With side covl psnels off snd 20 psig applJ.ed to ground 
connection (forvard thrust lever still in forw-ard thrust 
position) gap shall be o.o4 (+o.oo/-0.02) inch. 
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SEE DETAIL E 

-- SEE DET All C 

SEE DETAIL A 
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SLEEVE 

AFT SLEEVE 
SUPPORT INSTALLA TION 
EXTERNAL ADJUSTMENT 

SEE DETAIL F 

AFT THRUST REVERSER 
LOWER TRUCK ASSEMBLY 

/1 

AFT THRUST REVERSER .#-/ ' 
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LOWER ACTUATORS ASSEMBLY---, 
I 
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SEE VIEW J , .':'. 
SHIM (PLAIN) 1 ' 

,/ SHIM (LAMINATED) 
' ' 

SERRATED PLATE , .. i;:, ~ 

TRUCK INSTALLATION NUT AND ~--' ·- ·, \.) 
WASHERS AS REQUIRED (4 PLACES)~ " ~ -:l ', 

;:-.___ 
AFT THRUST 
REVERSE1 SLEEVE 

DETAIL A 

Aft Thrust Reverser Installation Rigging 
Figure 202 (Sheet 1) 
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DETAIL D 

LOWER ACTUATOR 
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CONFIGURA TION 2 

I Jan 15/69 
Af't Thru.st Reverser Installation Rigg1ng 

F1 gure 202 ( Sheet 2 ) 78-5-61 
Page 210.l 



76-5-61 
Page 210B 

BOEIN~t+ 1••·························~ : EffECTIVITY : 
\ ........................... . 

TURBOFA.H 
MAINTENANCE MANUAL 

DRUMANOC-

STRUT LOWER 
SURFACI: IRl:FI 

VOICE 
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VIEW 2 
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Aft Thrust Reverser Installation Risging 
Figure 202 (Sheet 3) 
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AFT THRUST REVERSER 
UPPER ACTUATORS 

-----1 (; ASSEMBLY 

SLEEVE FAIRING 

', ~ 

"'&~~ 
AFT THRUST ~I ~ 
REVERSER UPPEA ~»J , 
FORWARD T~UCK-....._ ' 
ASSEMBLY ~ ~ J, 

~{PLAIN)~~ 

SERRATEü Çj" J,,,J,,=--=SHIM[l::> 
PLATE Ja, ~ CLAMINATEO) 

,,,..,.,~ , ;:p, ~,..- -----
~...._v,"-

»" ------.... AFT THRUST RE VERSER 
SLEEVE ASSEMBLY 
FORWARD RING 

i' f] J t!l TRUCK INSTALLATION 
BOLT 13 PLACES) 

[!:>-SHIMS MAY BE REMOVEO OR INSTALLED BY 
MERELY LOOSENING THE CARRIAGE INSTALLATION 
BOLTS 

ENGINE AFT 
MOUNTING 

FLANGi\ 

L.-\-
F"-' 

DETAIL E 

VANE 

AFT REVERSER FORWARD 
MOUNTING RING 

1 

SEGMENT 

j 

! .,,,_ Iî ~ 
GAP !EQUAL WITHIN 

l D 12 INCH ON 
80TH SIDESI 

SLEEVE 

FwD<:=:J ..[J.. 

OUTBD 

SE CT ION C-C 

BOLT (2 PLACES) 

7 BUSHING 

6 SPACER 

DETAIL F 

AFT THRUST 
REVERSER 
SLEEVE 

t------ilf-- llt, STA UT 
FAIRING 

STRUT 
FAIFUNQ 

--if----41- 0 03 INCH 
MAX 

1----1-«i.. SLEEVE 
FAIRING 

5 SPACEA 

2 BUSHING 

1 NUT 

3 LAMINATED 
SHIM 

4 WASHERS 

SECTION B-B 
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J ') 0 -J -J -J -J O J 
'.J-J-Jü-.J-Jü 

0 v v -J û 0 0 
--11--ADJUST STRUT 

,_) ,_) ,) -J STOP TO OBTAIN 
CORRECT GAP 

,.) AS CALLED 
OUT IN 

STRUT DETAIL H 

él ,{y 

" ~ 
..=, 

"' ' -

ADJUSTMENT OF AFT REVERSER STOP 

DETAIL G 

----- SKIN PLATE 
ADJUSTING 
SCREWS 

\{, 

,i, 

{, 

----------------7 
f EFFECTIV!TY J L----------------

STOP 

(._, 

TURBOFAN 

,!) 

~ 

<t) 

,,f; 

~ 

,E) 

SLEEVE 
FAIRING 

--

___________ -=----- ----~-------=-~--~-----

78-5-61 
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STRUT 

1 
1 
L 

ADJUSTABL~~ AFT THRUST REVERSER SLEEVE SKIN PI..ATE 

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 (8)(<) 

ADJUSTABLE SKIN PLATE 
STRUT-SLEEVE GAP ADJUSTMENT 

DETAIL H 

Aft Thrust Reverser Installat1on R1gg1ng 
F1gure 202 (Sheet 5) 
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FULL FORWARD POSITION 
OF ROCLER (APPROX) 0 00 (+0 05/-0 00) INCH GAP 

CHECK GAP WITH ROLLER AGAINST 
HOOK AS SHOWN (2 PLACES) [I:> IF GAP EXCEEDS 0 OS INCH SHIM 

BETWEEN THE LOWER THRUST REVERSER ACTUATOR 
END FITTINGS AND MOUNTING FACE OF LOCK 
ACTUATOR THIS IS PREFERRED METHOD FOR 
ALTERNATE METHOD SEE [;::> 

LOCK ACTUATOR 

SHIM HERE 
[i> 

LOCK ----" 
HOOK 

AFT THRUST 
REVERSER LOWER 
TRUCK ROLLER 

[?::> (ALTERNATE METHOD FOR 
ADJUSTING GAP) 

ADJUST ROD E NO 

1 REMOVE LOCK ACTUATOR ROD 
END BEARING RETAINING RIVET 

2 ADJUST ROD END AS REQUIRED 
TO GET GAP WITHIN 0 050 INCH 

RETAINING RIVET _j 

[J.> 

AFT THRUST 
REVERSER LOWER 
ACTUATOR E NO 
FITTING 

VIEW 3 

3 WITH ROD END HELD IN THIS POSITION 
DRILL THROUGH AND REINSTALL 
RETAINING RIVET 

FWD <:=J Fwo<=:J CONNECT GROUND 
AIR SUPPLY HERE CONNECT GROUND 

AIR SUPPLY HERE 

DISCONNECT THIS 
PNEUMA TIC L1 NE 

CONFIGURATION 1 

DISCONNECT THIS 
PNEUMA TIC ll NE 

CONFI GURA TION 2 

(REVERSERS WITH TWO SLEEVE LOCKS) 
(REVERSERS WITH ONE SLEEVE LOCK) 
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C Test Aft Th:rust Reverser 

(1) Place forward th:rust lever in idle posi tien end reverse th:rust lever 
in off position for applicable engine 

(2) Connect external air source to ground service connection in strut 
end regulate to 25 psig Gain access to ground service connection 
through access panel 1739 or 3716, depending on type of engine 

(3) With side cowl panels on, check that side cowl panels end aft thrust 
reverser sleeves are flush at top and bottom within ± 0 .01 inch. 

(4) With side cowl panels open, check that gap on horizontal centerline 
between the cascade vene assemblies end forward ring of sleeve is 
equal on each side 

(5) Check that there is no preload on aft track roller installation (four 
places) . Gain access to aft track rollers by removing access panels 
L3708, R3708, L3710, R3710 and 3711 located at horizontal and 
verticaJ. centerlines of aft thrust revers er sleeve. 

(6) With cowl panels off, check that vertical gap between sleeve end 
strut skin is 0.04 (+o.oo/-o 02) inch at forward end of sleeve. 

(7) Bring forward thrust lever back to the idle position and then 
actuate the reverse thrust lever aft to either the interlock or the 
full reverse th:rust position The aft thrust reverser sleeve sha.11 
move to reverse th:rust posi tien w1 thin 3 seconde. 

(8) Move reverse th:rust lever forward to the idle posi tion, The 
clemshell doors shall go to full forward th:rust position end be 
firmly seated in the seaJ.s within 5 seconde 

-B-5-61 
Page 210F 

WARmNG: wHEN REWRNING THE THRUST REVERSER TO CRUISE POSITION 
USD!G GROUND AIR THE FORWARD THRUST REVERSER SlEEVE MUST 
BE HELD IN THE AFT POSITION UNTIL ALL THE BLOCXER DOORS 
H.IW'E ROTATED TO THE "CRUISE" OR FAIRED POSITION THIS llAY 
BE DONE BY USING A RESTRAD!T HARNESS, BOEING PART NO. 
MIT65-l0621, OR EQUIV AI.ENT AS AN P.LTEFINATE METHOD 1'!!E 
SLEEVE MAY BE RESTRAINED MANUALLY BY A MECHANIC ON EACH 
SIDE OF THE SLEEVE PUSHING AFT ON THE SLEEVE I'UPING THE 
RETRACT CYCLE UNTIL AU. THE BLOCXER DOOPS HAVE ROTATED TO 
THE CRUISE POSITION THE MECHANICS SHOULD EJG:FCISE 
CAUTION TO PLACE THEIR Hl\NDS ON THE SLEEVE IN THE LC•,/ER 
AREA ADJACENT TO THE FIXED V ANE ASSEMBLIES TO PliEV::::T 
THEIR HANDS BEING HIT BY THE OOTATING BLOCKER DOC?S 
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( 9) Disconnect air pressure source from ground service connection. 

(10) Check locking capability of lower hook loek as follovs: 

( a) Wi th lower loek rigged per paragra.ph B. ( 15) above ma.nua.l.ly 
move sleeve as far forvard as it vill go, such that horizontal 
~P exists beween hook and roller. 

(b) Remove pneuma.tic line beween lower loek actuator and tee 
connection to bypass lower loek actuator as shown 1n :!'igure 
202. 

(c) Apply 6o psig at tee. Repeat test three times. Loek shall 
hold the thrust reverser in the :!'orvard thr.J.st position. 

(d) Reconnect pneuma.tic line segment and check :!'or leakage at 
connections by applying 6o psig at ground service connection 
vith reverser ma.nua.l.ly positioned in reverser thrust position 
and reverse thrust lever pesitioned to interlock. 

(ll) Test a:!'t thrust reverser operating light svitch. Re:!'er to 78-7-l, 
Warning Light Switches. 

(12) Remove air pressure source, recap ground connection and replace 
ace ess panels . 

Jan 15/69 78-5-61 
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3. Inspection/Check A1't Thrust Reverser 

A. General. 
1 

(1) Inspection otithe thrust reverser êonsists rnalnJy ot the following: 
checking tor cracks and wear of the thrust reverser components, 

' ' checking tor proper seal contact, checking for missillg seal leaves 
on the seal assembliea, checking tor missing or loose rivets in the 
att thrust reverser tra.nalating sleeve, and checking tor freedom 
of mcvement ot the trs.nslating sleeve, 

·~ 
. ,j 

1/ •/2 
•J/ 

/. iL'1r/, fl/11 

_1, .~/ 

~ !Y'-1/ 7 118" STOP DRILL . 

CI.AMSHEU DOOR 

OUTER HINGE 
SHAR FITTING 

l 
;, INNER HINGE 

SHAR FITTING l llZ 
't INCHES l -~"'--,MAX 

( ~ (') a • - ~:;-~_:;;;::- ' e o ~••~•'"~ l 

~e;'J,A u 

C; \ 1 

.... , CRACX­
REPAIR WHEN IT EXCEED~ < , _ 
1112 INCHES ONE CRACK - ' 
EACH END Of DOOR AU~A 8lE ,._-~ 

CRACKS IN TMIS AREA 1 

CRITICAL m PARAGRAPH 3 1 12) 1 

THRUST RMRSER / 
AR MOUNTING RING--~ 

78-5-61 
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Clsmshell Door Ringe Area and Ringe Fitting Crack Lilllitatlons 
J!'igure 203 
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B, Check Cl.amshell Doors 

(1) Visually 1.nspect the clamshell doors for cracking or d1stort1on 
(See figure 203.) 

(a) Cracks in the inner skin of the door adjacent to the finger­
like doubler at the hub area and located in a fore-and-aft 
d1rect1on may be stop-drilled, A maximum of one crack up to 
1-1/2 inches in lengtb at each door finger double location is 
considered tolerable before repair, 

(b) Cracks at the seam veld betveen the door and the leading edge 
seal contact angle up to 4-1/2 inches in lengtb are considered 
tolerable before repair is required, 

(2) Visually inspect the clamsbell door hinge shaft fitting for cracks 
Particular attention should be given to the ma.chined fillet area 
between the shaft and the fl..ange edge at the clamshell door trailing 
edge plane. Replace tbrust reverser 1f h1nge support fitting crack 
exceeds 0.75 inch. (See figure 203,) U crack does not exceed O 75 
inch, the tbrust reverser may be contillued in service, but not in 
operation, fora max1mum of 25 flight hours before replacement. 

Frequent inspection of the hinge shaft fitting is necessary 
to preclude the possibility of hinge shaft failure and loss 
of the "J amshe U door i tself. 

CRACK AT SEAMWRD • 
6 INCHl:S ·MAX 

Jan 15/62 
Revised 

Typicuû Cracks Clamshell Door 
Figure 204 78-5-61 
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(4) 

(5) 
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1 

Exem1ne inner skin of clamshell door tor aeamweld cracks. (See 
figure 204 ) Cracks at the aeamweld betveen the door inner skin 
end the internal. at11':fen1ng atructure u:p to 6.oo inches long are 
conaidered tolerable betere repair. 

1 

.!'!2!,!: Wrinkling of the door inner skin between the aupporting 
atiffenera ia not conaidered detrimental to door strength 
or function. 

With the doors in the reverae thruat poaition, inspect the gap 
betveen the: Le:rt !rand end Right lfand doors. A gap of 5/16 inches 
is conaidered tolerable betere' repa1r. 

' 
1 

Visually inapect the clamehell door aeal.a tor contact with their 
mating auri'acea or tor missing aeal. leavea. nJ.ia check ia to be 
made with the thruat reverser in the "cruise" poaition and 75 psig 
applied at the ground service connection. 

1 
1 

(a) Connect ground air aupply. 
i 

(b) 

(c) 

1) Place forward end reverae thruat levers at idle and placard 
control etend to wam againat actuation of thruat levers 
when personnel are werking on thrust reveraer 

1 

2) ReDlove engine aide cowl panels end fan cowl panels 

CAUTION: GROUl!ID AIR SUPPLY MUST NOT BE comm::TED UNLESS 
TBE ENGIDE SIDE COWL FABELS ARB REMOVED OR 
COMPLETELY CLOSED Al'ID FAN COWL FABELS REloDVED, 
TO A VOID STRUCTURAL OR El'l'GINE DAMAGE OR INJ1JRY 
TO PERSO:rm:L. 

3) Connect air source to ground air connection located 1n 
strut. Ga1n acceas to ground service connection through 
acceaa panel 3716 or 1739 located 1n strut. See Chapter 
12, "Accesa Doors end Panels." 

Supply line between the ground air supply 
pressure regulator end the ground air connection 
shall have a m1n1mum inaide diameter of 9/32 of 
an inch. 

Regulate pressure source to 75 psig. 
i 

Check clamshell doors tor at, least a 50 per cent contact 
between' both the forward seal. assembly and ita contact area 
end the: aft aeal. inatal.lationa on the doora and their contact 
area onl the frame. 

(d) ni.e loss of one or the ether of two overlapping seal. leaves on 
either the forward or aft aeal asaemblies is permissible (See 
figure 205) 

2 
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(e) 'l!b.e loee of both inner and outer overlapping eeal leaves 
totaling a maximum of e1x leaf epacee 1n the contact area 
of the forward eeal aesembly with the clamshell door or in 
the contact area of the aft door eeale is consl.dered tolerable 

FORWARD SEAL 
ASSEMBL Y --.... 

◄ 

I' 
" 1 • 
' . ' . 

d -,sf 

OUTER l!AF 7 r 1 LEAF SPACE 

Ml SSING l!AF 

INNER L!AF MISSING L!AF 

8-8 

Feb 15/63 
',Seal Assembly Examinat1on Data 
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(f') Cracks 1n the Bf't door aeal depresaor angle are not considered 
detrimental to ef'f'ecti ve sealing, (See f'igure 206, view 2.) 

(6) Check f'or evidence of' clamshell door interf'erence with the cascade 
vanee. 

1 ID INCH CRACK AlLOWAlll( 
IIUOIIEREPAIA 

VIEW l 

=-
REPLACE ANY POPPED 

FORWARD SEAL 
SUPPORT 

s: 

rr.~iM~ l ~ 
AMIS AT OVEAHA,111.--......-----, 

SPOTWEI.D CRACKS • 
l/C INCH MAXIMUM AlLOWAlllE 
BEFORE REPAIA 

• • • • ••• • • • • • • 

CRACK· AEPAIR 
AT OVERHAUI. 

VIEW 2 REAR SEAI. 
DEPRESSOA 

REPAIA AT OVERHAUI. 

VIEW 3 

'l'ypical Crack Limita and ~r Data Ring and Def'lector Assembly 2 
78-5-61 Figure 206 Jan 15/62 
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C Visua.lly check the cascade vene assemblies for cracks and missing venes. 
(See figure 207.) 

(1) Cracks in a vane or blocker assembly up to 1. 00 inch in length are 
allowable before repair is required stop dnll (1/8 inch dia) and 
continue in service until overhaul 

1/2 INCH CRACK AlJ.CltlABI! 
REPAIR AT 0\/ERHAUL 

STOP DRIU CRACKS 
AT BOTH ENDS 

1 00 INCH MAX 
TYPICAl • STOP 
OR ILL 118" DIA 

'---'--TYPICAL 
WELD 
REPAIRS 

• 

2 Typical Cascade Vane Assembly crack Ll.Jnits and Repair Data 
78-5-61 
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(2) Cracks in the side strongbacks up to 1/2 inch 1n length are 
considered to be tolerable before repa1r. 

NOTE: Repa1r is recommended when these 11.mits are reached due to 
the possibility of sleeve damage upon retraction fram 
reverse to cruise thrust. 

(3) Operation of the thrust reverser with one or two missing venes in 
a cascade vene assemb4' is permissible. This is considered 
allowable to a 111SJC:lmum of two missing venes per vene assemb4' 1n a 
total of four vene assemblies. The unit ms;y be operated to 
overhaul with the above limits. 

\ 

D. Check actuators and linkages for freed.om of movement. 
i 

(1) Check actuators by moviDg piston red and note if "floating gland" 
of actuator is free at bath ends of travel. Move red through i ts 
trav-el and check for binding, Check all red end bearings for 
freedom of movement. 

(2) Check for galled or worn parts. Replace vhere foUlld. 

E. Exsmine tailpipe and aft sleeve carriage trucks. 

(1) Check for cracks 1n tailpipe. Stop drill (1/8-inch dia) upon 
discovery. Repair per Overhaul Manus.l vhen crack exceeds four 
inches 1n length or if there are more than two cracks. No more than 
one crack 1s allowable 1n arzy of the four main skin areas boUllded 
on either aide by the tailpipe tracks. 

(2) Check for freedom of roller carriage trucks to roll along tracks. 
(Uft up on trailing edge. ) 

(3) Check track for galling and grind smooth 1f local depth exceeds 
0 03 inches 

~: Some brinelling ms;y occur vhere rollers rest in cruise 
posit1on but rework is not required if thrust reverser 
operation 1s satisfactory. See 78-6-o, "Adjustment/Test 
Thrust Reverser." 

F Check lover surface of strut 

78-5-61 
Page 218 

(1) Check sleeve stop for bent or damssed stop bolt. Replace and rer1g 
as required. (See aft thrust reverser.) 

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

(a) Check cables and pulleys for excessive vear. 

2 
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(b) Check rigging and tension. (See 78-6-21, "Ad.just.ment/Test Aft 
Thrust Reverser,) 

G, Visually inspect ring and deflector assembly for cracks 
206.) 

(See figure 

(1) Cracks in the longitud.inal bra.ces and stiffeners for the hinge 
support fitting up to 1 0 inch in length are considered to be 
tolerable before repair. 

(2) 

(3) 

(4) 

Cracks in upper and lower deflector skins ad.Je.cent 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 diameter and 
unit allowed to continue in service until overhaul If crack 
progresses after stop drill, it must be repaired. 

Cracks in the basic !linge support casting, originating at weld and 
progressing towards centerline of hinge, must be repaired 
:!mmediately 

~ ' ~ .,, 
Cracks up to 3;/4_ inch, in length resul ting from failed spotwelds 
between the stif:reners and the deflector skins are allowable before 
repair is necessary. 

H. Examine aft thrust reverser translating sleeve, 

(1) Check for missing or loose rivets. If the number of missing rivets 
exceeds two rivets in adjoining holes or 4 rivets in 15 inches in 
any one rivet row repair e.ccording to instructions in Chapter 54, 
"structural Repair Manual." 

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

(3) Check for broken or cre.cked frames. These must be repaired 
:!mmediately. Refer to Chapter 54, "structural Repair Manual." 

I. Exhaust Plug (Tailcone) Crack Umits - See 78-5-lll. 

Jan 15/65 78-5-61 
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4 Approved Repairs Aft Thrust Reverser 

A 

B 

C 

78.5.61 
'Page 220 

General 

1 
(l) Maintenance and repair of the thrust reverser consists largely of 

welding Welding should be by the inert-grui tungsten-arc process 
(Heliarc) 

(2) Parts must not be pickled before =lding because the acids uaed would 
become entrapped in arerui where it would be impossible to adequately 
neutralize the solution. Before =lding, parts should be degreased 
by any of the liquid or vapor methods employed for other aircraft 
parts Parts may be cleaned by Vapor-Blaat or D?"J-Hone process. A 
25.30% nitric acid solution may be uaed It is also important to 
stop.drill and grind out cracks to remove oxide and dirt prior to 
=lding. 1 

1 

Equipment and Materials 
' 

(1) Inert tungsten are =lding equipnent 

(2) Bare filler wire . Hruitelloy W 

(3) Spreader bar 
1 

(4) Clamshell door contour template 
- I, -

Repair Clamshell Door Assemblies 
1 

1 (1) If the leading edges of the clamshell doors do not properly mate 
wi th the forward seal the door is probably out of contour and should 
be reworked 

(a) 

(b) 

In some cruies, 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 sa that they can be 
moved byl hand 

i 
If the thrust reverser if off the engine and the doors are out 
of contour, remove them from the rest of the thrust reverser 

~ 8 With tJ;ie1doors removed, the template shown in figure 20 may 
be uaèd :to establish the correct contour. In conjunction wi th 
the template, 'a spreader bar as shown in figure 209 is 
recommended. The spreader bar aids in establishing the correct 
apacing between door fittings and holde the door during rework. 
Figure 210 shows the recommended uae of the template and 

2 
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Cl.amsb.ell. Door Contour Template 
Figure 208 

SPREADER BAR 

Spread.er Bar App11oat101l 
Figure 209 

DOOR LEADING EOGE 

... 
' 

78-5-61 
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spread.er bar for checking door contour. The spread.er bar can 
be "'8d.e easily f'rom material normal.ly found 1n a machine shop. 
The correct distance between machined faces of the hub fittings 
1s 35.43 (± ,01) inches. 

( c) Keep seamweld cracks on the inner skin of the door under 
surveillance. The need for repair depends on the location of 
cracks and their rate of increaae. (See figure 204.) Repair 
cracks near hub fitting by welding, especially 1f they form a 
continuoua lins of defects. 

(d) lihen cracks exceed the l1m1ts shown for the hinge area (figure 
203) they should be repaired b:, welding as soon as the airplane 
reaches a base having the necessar:, fac111t1es. 

( e) Replace missing seal leaves on a.1't door seal 1f seal leaves are 
missing f'rom both inner and outer la:,er. Sealing 1s not 
appreciably attected 1f leaves f'rom onl:, one J.a:,er are missing, 

1---------------35.43 (:!: 0.01) IMCHES-------------1 

~ouTSIDE MACHINE SURFACES 

SPREADER BAR 

0 

LEADIHG EDGE -1 2 INCH COtlTOUR TEMPLATE 

78-5-61 
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Spread.er Bar and Template Installed for Contour Rework 
figiire 210 
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D. RepaJ.r Forward Seal Assembly 

(1) A few 1solated cracks at the radius of the seal mounting fl.ange are 
not serieus, If a crack is continuous for 6.00 inches or more repa1r 
at overbaul, If the seal bas been separated :!.'rom the mounting 
flange, repaJ.r as soon as possible 

E. Repa1r Ring and Deflector Assembly (F1gure 206) 

(l) Repa1r cracks 1n ring and deflector assembly by inert tungsten are 
welding (Re11arc). Use Rastelloy "W" or AIS! 347 bare f1ller w1re 
only. See f1gure 206 for crack l1m1tat1ons and repa1r data 

F. RepaJ.r Cascade Vane Assemblies 

(1) Repa1r cracks 1n vane segment assembl1es by welding. Use Rastelloy 
"W" f1ller wh'e only. Typical repa1rs are shown in figure 207 

G, Replace Tllrust Reverser Forward Seal Assembly 

(l) Replacement of the thrust reverser forward seal assembly is 
accomplished by removing the thrust reverser. The forward seal is 
then separated 1'rom the thrust reverser by remov1ng 4 countersunk 
bolts holding the forward seal support ring to the thrust reverser 
ring and deflector assembly, 

H. Replace Tllrust Reverser Aft Seal Assembl1es 

(1) The aft seals are 1nstalled on the aft edges of the clamshell doors 
and replacement is accompl1shed by remov1ng the doors. See 
''Remcval/Installation Clamshell Doors." 

I. Replace Tllrust Reverser Hub Seals 

(l) The hub seals are 1nstalled on the cl.amshell doors between the doors 
and door hin~es. Replaceme.nt is aceompliahed by removing the doors, 
See "Removal/Installation Clamshell Doors. • 
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AFT THRUST REVERSER SLEEVE - MAINTENANCE PRACTICES 

1. Removal/Insta.llation Aft Thrust Reverser Sleeve 

2 

A. Genera.l 

(1) The aft thrust reverser sleeve ID8v' be removed from the engine 
without removing the thrust reverser aesembly and tailpipe assembly 

B. Eg_uipment and Materia.l 

(1) Air pressure source - 0 to 6o psig. 

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

C, Remove Aft Thrust Reverser Sleeve 

(1) Place thrust reverser in reverse thrust position. (See 78-5-61, 
''Remova.1/Insta.llation Aft Thrust Reverser. ") 

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

(3) Disconnect lower actuator rode (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 baving sleeve forward ring upper support fitting as 
shown in view 4, figure 201, remove aft tbrust reverser upper 
actuators aesembly (1, view 4, figure 201) to permit remova.l of 
sleeve. 

(a) Manually position thrust reverser in forward thrust position 

(b) Remove aft thrust reverser sleeve access panels L3708 and 
R3708 1n strut fairing area of sleeve. 

(c) Remove bolt (3), nut, and bushing (2 places) attaching 
actuator aesembly to tailpipe. 

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

Jan 15/64 78-5-71 
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TUll80FA.H 

(e) Mamially move sleeve e.ft to ge.in e.ccess to upper actuator 
truck e.tte.cl:iment bolts (5), 

(f) Remove 3 bolts, we.shers, serre.ted splice ple.te e.nd sh1ms 
e.tte.ch1ng truck to forward ring. 

(g) Remove bolt (4), nut, and two bush1ngs e.tte.ching upper 
actuators e.ssembly to upper actuator support link e.nd 
remove e.ssembly (1), 

(6) On e.irplanes he.ving sleeve forward ring upper support fitting e.s 
shown in view 5, f1gure 201, proceed e.s follovs to permit removal 
of sleeve, 

(e.) Sl1de sleeve forward but do not engage sleeve locks. 

(b) Disconnect sleeve support fitting bolts (5), nuts (6) and 
shims i:f' used. 

(c) Remove e.:f't thrust reverser sleeve e.ccess panels 13708 e.nd 
R3708 1n strut fairing area of' sleeve. 

(d) Disconnect actuator piston rode :f'r0111 sleeve connection by 
removing bolt (2), tvo bushings, washer, nut and cotter pin 
in tvo places. 

(7) Disconnect roller truck e.ssemblies (detail A) fr0111 te.ilpipe sleeve 
track connections (4 places). 

(8) 

(e.) Ge.in e.ccess to truck assemblies through five e.:f't thrust 
reverser sleeve e.ccess panels (13708, R3708, 13710, R3710 and 
3711) located half' we.y back on sleeve at le:f't and right hand 
horizontal centerl1ne, lover vertical centerline, e.nd on right 
and left hand strut fairing portion of' sleeve. See Che.pter 12, 
"Access Doors and Panels," 

(b) Remove sleeve support shaft, spe.eer, 3 pina w1 th cotter pina, 
2 we.shers, 2 bushings, e.nd 2 nuts atte.ch1ng sleeve to truck 
assembly e.t support link assembly, 

With tvo men, one on each aide of' the sleeve assembly, slide sleeve 
a:f't over tailpipe and e.way fr0111 engine, 

2 
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D Install Aft Thrust Reterser Sleeve 

(1) Coat tbreaded surfaces of all bolts or sbafts with anti-seize 
compound prior to installation. 

(lA) Position 4 roller truck assemblies (detail A, figure 201) on 
tailcone near forward end of tracks. 

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

(a) Position rollers of lower actuators truck assembly in grooves 
at aft end of lower sleeve track prior to moving the sleeve 
assembly forward. 

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

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

(a) Gain access to support links and truck assemblies through five 
aft thrust reverser sleeve access panels (L3708, R3708, L3710, 
R3710 and 3711) located half way back on sleeve at left and 
right hand horizontal centerline, lower vertical centerline, 
and left and right hand sides in upper strut fa1ring area of 
sleeve. 

(b) Align truck with support link assembly and attach with support 
shaft, spacer, 3 pina w1 th cotter pina, 2 bushings, 2 washers, 
and 2 nuts (4 places). 

(4) On airplanes having sleeve forward ring upper support fitting as 
shown in view 4, figure 201, install aft thrust reverser upper 
actuators assembly (See yiew 4, figure 201 ) 

(a) Slide sleeve forward se that sleeve forward ring is forward 
of tailpipe mounting flange. 

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

(c} Attach sleeve forward ring to upper actuator truck with 
3 bolts (5) and washers, serrated splice plate, and sh1ms. 
Position splice plate and sh1ms between truck and upper 
surface of forward ring. Install bolts from bottom aide of 
ring. 

Jan 15/64 78-5-71 
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HIHGE DRIVE MECHANISM 

, 

HINGE DRIVE MECHANISM 
DRAG LINK • 2 PLACES 
(TYPICAL. UPPER AND 
LOWER HINGE AREU) 

VIEW 1 

FWD~ 

Aft Thrust Reverser Sleeve Installation 
' Figure 201 (Sheet 1 of 3) 
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' 

LOWER ACTUATOR 
ROD. 2 PLACES 

)/ 
/// 

AFT THRUST REVERSER LOWER 
ACTUATORS TRUCK ASSEMBLY----'"""~~~ 

THRUST REVERSER 
ASSEMBLY 

AFT THRUST REVERSER 
SLEEVE LOWER TRACK 

4 ACTUATOR TO SUPPORT 
LINK ATTACHMENT BOLT 

UPPER ACTUATOR 
SUPPORT LINK ---, 

AFT THRUST REVERSER 
SLEEVE FORWARD RING 
UPPER SUPPORT FITTING 
[i:> 

--
-- ---_\J \J 

TAILPIPE ----
AFT THRUST REVERSER 
SLEEVE LOWER TRACK 
SUPPORT LINK 

'--AFT THRUST REVERSER 
SLEEVE 

~PWD 

VIEW 3 

~---UPPER ACTUATOR 
TRUCK ASSEMBL Y 

5 UPPER ACTUATORS TRUCK 
ASSEMBL Y A TT ACHMENT 

L T (3 PLA'CES) 

-=-.;, û.::.:: 

2 ACTUATOR PISTON ROD 
TO SLEEVE ATTACHMENT 
BOLT (2 PLACES) ___ _.--

3.ACTUATOR ASSEMBL Y TO 
TAILPIPE ATTACHMENT 
BOLT (2 PLACES) ___ _.-

VIEW 2 

[i:> SOME INST ALLATIONS 
HAVE SLEEVE SUPPORT 
FITTING SHOWN IN III EW 4. 
OTHER INSTALLATIONS 
.U SHOWH IN VIEW S. 

1 AFT THRUST REVERSER 
UPPER ACTUATORS 
ASSEMBLY 

AFT THRUST REVERSER 
SLEEVE ACCESS 
PANEL L3708 

VIEW 4 '~ TAILPIPE MOUNTING FLANGE 

? ------
2 
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UPPIR 
ACTUATORS 
ASSEIIBLY 

SLE EYE ACCESS 
PANEL L3708 

LAMINATED SHIM 

SLEEYE SUPPORT 
FITTING(t> 

VIEW 5 

SLEEYE SUPPORT 
LIMK ASSEMBL Y ----/-__;.../ 

TAILPIPE ----+, 

ROLLER. YERTICAL 
SUPPORT (2 PLACES) ----?""?" 

~FWD 

~-/J=A"ll---11-+- SLEEVE SUPPORT SHAFT 

ROLLER. LATERAL f"-..J/-;,"":,'f--➔-+- WA,SHER 12) 
SUPPORT (2 PLACES) ---.P,,",.Qlt:a;;;;;a:,,-r'"'9-tf--if---t-- BUSHIHG (2) 

AFT THRUST REVERSER SLEEVE 
TRACK (TYPICAL. 4 PLACES)----+,,,;-~ 

PIHS (WITH COTTER PIHS) 

AFT THRUST REYERSER SLEEVE 
ACCESS PANEL LOCATIOH 

DETAIL A 
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(d) Attach actuators to tailpipe with bolt (3), nut, and bushing 
(2 places). 

( e) Attach actuators to upper actuator support link w1 th bolt 
( 4 ) , nut , and two bu shings. 

(5) On airplanes having sleeve forward ring upper support fitting as 
shovn in viev 5, figure 201, connect thrust reverser sleeve to 
support fitting. 

(s) Ms.nu.allJ' position sleeve to forward thrust position. 

(b) Align sleeve support 1'1 tting attached to upper truck assembly 
with attachment holes on forward end of a1't thrust reverser 
sleeve and install sleeve 1'1tt1ng attachment b~lt (5) and nut 
(6) four places. Install sh1ms as necessary between sleeve 
and support fitting to maintain alignment of sleeve with strut 
and side cowl panels per 78-5-61, "Rig A1't Thrust Reverser." 
Use maximum of 2 sh1ms per aide and remove .002 inch 
laminations as required. 

(6) Attach lover track support link assembly (view 3) to track. 

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

(a) With sleeve 1n reverse thrust position, gs.in access to 
actuator rods and sleeve connection through access panels 
L3708 and R3708, 

(b) Position eccentric bushing in rod end. 

( c) Posi tien plain bushing 1n eccentric bushing. 

(d) Attach rod end with bolt (2) nut, washer, and cotter pin to 
sleeve connection. 

(8) Install aft thrust reverser lover actuators assembly piston rods 
(viev 2) to sleeve. 

(a) Position rod end between truck connection mounting 1'langes and 
attach with bolt, bushings, cotter pin and nut (2 places). 

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

(a) Position drag link rod ends at attachment flanges on sleeve 
and attach with pin, washer, and cotter pin (4 places). 

(10) Ad.Just entire installation. See 78-5-61, "Adjustment/Test Aft 
Tb.rust Reverser. " 
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TAIIPIPE - MAINTENANCE PRACTICES 

l. Removal./Installa.tion Tailpipe 

2 

A. General. 

(1) The tailpipe mcy be removed by removing the at't thrust reverser 
sleeve and then removing the tailpipe from the at't thrust reverser 
assembly. 

B. Equipment and Materials 

( l) Antiseize Compound., Ease-0ff 990 ( TeJ<acone Campazzy, Dal.las 8, 
Texas ) or eg_ui val.ent 

C. Remove Tailpipe 

(1) Remove at't thrust reverser aleeve. (See 78-5-71, Remove Aft Thruat 
Reverser Sleeve.) 

(2) Remove bolts (60 pl.a.ces) at tailpipe mounting ring, holding tailpipe 
to at't thrust reverser assembly. Remove upper bolts last. 

D. Install Tailpipe 

(1) Coat threaded surface and eb.ank to head of all bolts with antiseize 
compound prior to installation. 

(2) Position tailpipe on thrust reverser assembly at't mounting ring and 
install with 60 bolts per figure 201. 

(3) Install at't thrust reverser sleeve. (See 78-5-71, Install Aft 
Thruat Reverser Sleeve. ) 

Apr 15/65 78-5-81 
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TAILPIPE INSTALLATION 
BOLTS NAS501 -'-5A 0~ 
BAC8308G4C5A [:> 
TY PICAL 20 PLACES 
(5 ABOVE AND 5 BELOW 
HORIZONTAL CENTERLINE 
AT EACH SIDE) !XCEPT AS 

MAINTENANCE MANUAL 

~ENGINE 

-THRUST REVUSER 
AFT MOUNTING RING 

·TAILPIPE MOUNTING FLANGE 

,.---,--- TAILPIPE INSTALLATION 

TAILPIPE 

BOLTS - NAS501-5-12A 
OR BAC BJ0BGSC 13A [:> 
TYPICAL B PLACES 
(2 ON EACH SIDE OF 
UPPER AND LOWER 
VERTICAL CENTERLINES) 

NOTED IN FLAGNOTErf>---_J 

[t:> THE BACB]OBC BOLTS ARE INSTALLED 
ON LATE 0 Al"!PLANES AND ARE THE 
PREFERREJ PA?TS 

[}::> BAC8308G4CJ1A USED AT 5TH AND 

[t> BACB30G4CJOA BOL TS ARE USED TWO 
PLACES ABOVE AND T 110 PLACES BELOW 
THE HORIZO"TAL CE"iTERLINE ON BOTH 
SIDES OF TI-E T 4/L?IPE ON THRUST 
REVERSE"!'.: ~YICI- H~VE CASCADE VANE 
ASSE'áBL 1ES ~"!J SLOCKER SEGMENTS 
BOLTED TO T.-IE THRuST REVERSER 
AFT MOUNT '1G .~ING AND TAILPIPE 

6TH BOLT LOCATION ON EITHER 
SIDE OF 6 00 AND J: 00 O'CLOCK 
POSIT/ONS ON AIRPLANES USING NEW 
BOL TED FRAME ASSEMBLY (65-16032-34) 
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CASCADE V ANE ASSEMF\I JES - MAINTENANCE PRACTICES 

Removal/Installation Cascade Vane Assemblies 

A. General 

(1) Cascade vane assemblies ma.y be removed fram the a.:f't thrust reverser 
vhile it is installed on the airplane provided the thrust reverser 
is in the reverse thrust position. 

B. Equipment and Materials 

(1) Antiseize compound - Ease-Off,990 (Texacone Campany, Da.llas 8, Texas) 
or equivalent 

(2) Air pressure source - 0 to 60 psig 

C,' Remove Cascade 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 a.:f't to 
interlock position, Check that thrust reverser has actuated 
to reverse thrust position. 

(c) Disconnect ground air supply, 

WARNING. WITH TIIRUST REVERSER IN REVERSE TIIRUST POSITION, 
GROUND AIR SOURCE MUST BE DISCONNECTED BEFORE WORKING 
ON TIIRUST REVERSER TO PRECLUDE IN.JURY TO PERSONNEL. 

(2) Remove bolts holding vane assemblies or blocker segment to thrust 
reverser forvard support ring. (See figure 202.) 

May 15/66 78-5-91 
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(3) At the two vane a.ssembly 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 reveraer aft 
mount fl.a.nge and the tailpipe mount fl.a.nge • 

.!:!Q!.'.!l;: To detennine 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 aft mounting 
fl.a.nge. If two nutplates and protruding bolt shanks are 
visible, the segment is bolted. 

(4) Remove vane aasemblies by lifting out and forward from thrust 
reverser. Tag removed vane assemblies and sh:IJ!ls with location 
numbers as shown in figure 201 to facilitate identification of 
vane a.ssembly with respect to installation pos1t1on. 

D. Install Cascade Vane Assemblies 

(1) Deleted 

L2 

L4 

L6 

LB 

Ll0 

LI RI 

LJ RJ 

L5 + R5 

L7 R7 

L9 R9 

RUR VIEW 

CASCADE VANE ASSEMBLY LOCATIONS - TYPICAL 

WHEN REMOVING VANE ASSEMBLIES, TAG WITH 
LOCATION NUMBERS AS SHOWN ABOVI:, OR USE 
ANY EQUIV"-LENT SYSTEM FOR IDENTIFYING 
POSITION OF V"-NE "-SSEM8LY ON REVERSER 

R2 

R4 

R6 

RB 

RIO 
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(2) Coat threaded surface and shank to head of all balts '11th antiseize 
compound prior to installation. 

(3) Position cascade vane assembly or assemblies on thrust reverser per 
figure 201 and attach '11th balts to thrust reverser forward support 
ring. (See figure 202.) 

(4) If the vane or blocker segment has installation holes at bath eruis, 
proceed as follows: 

( 5) 

(a) Position-va.ne assembly or blocker segment at thrust reverser 
aft mounting flange and shim as necessary betveen vane or 
blocker segment end thrust reverser aft flange to obtain flush 
fit betveen forward end of vane segment and thrust reverser 
mounting flange (maximum gap allowable is 0. 005 inch). ( See 
figure 202) Secure vane or blocker segment '11th two balts 
through tailpipe, thrust reverser flange, shl:ms and segment. 

(b) Secure vane or blocker segment to thrust reverser forward 
mounting flange '11th 2 balts and nuts. 

Check and adjust clearance betveen clamshell door end 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 L7 as called out in 
figure 201. 

May 15/66 78-5-91 
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MOUNTING 
FLANGE-----1 

THRUST REVERSER 
AFT MOUNTING 
RING----~ 

TAILPIPE MOUNTING 
FLANGE---, 

SHIMS (ADD SHIMS 
AS NECESSARY PER 
PARAGRAPH I D (4) 
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CASCADE VANE ASSEMBLIES ~ -

SH DETAIL B 

, 

THRUST REVERSER 
FORWARD SUPPORT 
RING 

~'-+CASCADEVANE 
ASSEMBLY 
INSTALLATION 
BOLT (TYPICAL) 

CLAMSHELL 
DOOR STOP 
SEE DETAIL A 

FOR CONFIGURATION 

TURBOFAN 

SEE DET Al L A FOR 
CONFIGURATION OF VANE 
AND BLOCKER SEGMENTS 

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

AT POSITIONS R5, R6, l5 AND L6 

CASCADE VANE ASSEMBL Y 
OR BLOCKER SEGMENT 
(TYPICAL EXCEPT AS 
NOTED) 

CASCADE VANE OR 
BLOCKER SEGMENT 
MOUNTING BOLT 
(2 PLACES) 

TRIM LUGS IF 
NECESSARY FOR 
CLEARANCE MAXIMUM 
GAP, OF 0 00 INCH VIEW 1 

THRUST REVERSER 
FORWARD SUPPORT RING 

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

THRUST REVERSER 
AFT MOUNTING 
FLANGE 

CASCADE VANE 
ASSEMBLY OR 
&LOCKER SEGMENT 
(POSITIONS R5, 

CLAMSHEL~DOOR -+---/l> 

0 12 ± 03 ,-, 
1 

R6, L5, OR L6) 

DETAIL B (1:> 

CLAMSHELL 
DOOR STOP 

LOCK NUT 

DETAIL A 

[:> VANE AND BLOCKER SEGMENTS 
AS SHOWN IN DETAIL BARE 
INSTALLED IN POSITIONS R5, 
R6, L5, AND L6 ON LATER 
INSTALLATIONS ONLY 

(t:> FLUSH FIT (MAXIMUM GAP ALLOWABLE IS O 005 
INCH) BETWEEN VANE OR BLOCKER SEGMENTS 
AND THE THRUST REVERSER FORWARD SUPPORT 
RING TO BE OBTAINED ON SEGMENTS THAT ARE 
BOLTED AT THE AFT END AS SHOWN IN DETAIL B 
OITAIN BY SHIMMING PER PARAGRAPH I D (4) 

78-5-91 
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Cascade Vane Assembly Installation 
Figure 202 
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CLAMSHELL DOOR • MAINTENAB'CE PRACTICES 

1- Removal/Installation Clamshell Door 

A, Equipment and Materials 

2 

(1) Air pressure source • 0 to 200 psig capacity. 

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

(3) Clsmshell door spreader bar or retracting tool - F70061 or 
equivalent. 

B. Remove Clamshell Door 

(1) Remove aft thrust reverser sleeve. See 78-5-71, "Remove Aft Thrust 
Reverser Sleeve. 11 

(2) Remove tailpipe. See 78-5-81, "Remove Tailpipe." 

( 3) 

( 4) 

(5) 

(6) 

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

follow-up idler 
1 

' Manually rotate clamshell doors to forward thrust position. 
1 
1 

Remove bolts holding clsmshell door to hinge face, i 
Install clamshell retracting rod assembly on clamshell door. 

(a) Remove rod ends from rod assembly. 

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

(c) Position rod assembly and secure to rod ends with flat head 
~~- 1 

1 

(7) Compress door to overall dime~ion of 35.06 (+0.00/-0.1~) inches 
wi th rod assembly. 1 

(8) Remove door through rear of thrust reverser. 

' CAUTION EXERCISE CARE WBEN REMOVING DOOR TO PREVENT DAMAGE TO HUB 
SEAL. 

Nov 15/62 78-5-101 
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C. Install Clamshell Door 
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Page 202 

(1) Install clamshell retracting rod assembly on clamshell door. 

(a) Remove rod ends trom rod assembly. 

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

{c) Position rod· assembly and secure to rod ende vith flat head 
pina. 

(2) Compress clamshell door to overall dimension of 35.06 (+0.00/-0.10) 
inches 111th rod assembly. 

(3) Position door in thrw!t revereer and start several bolts on each end 
of door. 

(4) Remove rod assembly. 

{a) Expand rod assembly and remove trom rod ends, 

{b) Remove rod ends trom clamshell door attachment fittings. 

(5) Coat thread surfaces and complete shank of bolts vith thread 
lubricant. 

(6) Install remaining bolts thro1J8b. door fitting and hinge face. Torque 
bolts 95 to ll0 pound-inches, 

NOTE: 0.032 inch thick w.shers mey be used 1f and as required to 
maintain minimum clearance of 0,04 inches between clamshell 
door installation bolts and hinge•support fitting. 

(7) Install tailpipe. See 78-5-81, "Install Tailpipe," 

(8) Replace aft thrw!t reverser sleeve. See 78-5-71, "Install Aft 
Thrust Revereer Sleeve, " 

2 
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EXHAUST PLUG - MAINTENANCE PRACTICES 

1 Removal/Installation Exhaust Plug 

A, General 

2 

(1) The exhaust plug ma.y be removed by removing the cascade vane 
aseembliee on either side of the aft thrust revereer with the aft 
thrust reverser sleeve and the clamshell doore in the reverse thrust 
poeition, 

B, Special Materials 

(1) Ant1se1ze compound, Ease-Off 990 (Texacone Company, Dallas 8, Texas) 
or equivalent 

C Remove Exhaust Plug 

(1) Open engine side cowl panels, 

(2) Manually move aft thrust reverser sleeve aft to reverse thrust 
pos1t1on 

(3) Remove cascade vane assemblies, See 78-5-91, "Remove Cascade Vane 
Assembl1es." 

(4) Remove bolts in exhaust plug support ring holding exhaust plug to 
engine plug support and remove, 

D Install Exhaust Plug 

(1) Install exhaust plug by installing bolts holding e:xhaust plug to 
engine plug support Coat threaded surfaces and complete shank of 
bolt with antiseize compound, 

(2) Install cascade vane assemblies, See 78-5-91, "Install Cascade Vane 
Assemblies " 

Nov 15/62 78-5-lll 
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(3) Return aft thrust reverser to forward thrust position 

( a) Connect ground air suppl.y to ground service co1U1ection. Gain 
access to ground service connection through access panels 1705, 
1737 or 3716 on strut. See Access Doors and Panels, 12-2-0. 

(b) With applicable reverse thrust lever in control call and "IllLE" 
position, regulate ground air supplzy- to 30 psig to bring thrust 
reverser to forward thrust position. 

(4) Close side cowl panels. 

2. Inspection/Check Exhe.ust Plug 

A. General 

(1) The following exha.ust plug crack and damage 11mits are emergency 
limits onlzy- to allow operation of the aircraft to a main base· where 
the plug can be repaired or replaced. Field repairs should not be 
attempted for damage beyond the limits given below. A plug damaged 
beyond these limits should be replace~. 

B. Visus.ll.y inspect the exha.ust plug for cracks and other damage. 

(1) 

(2) 

(3) 

78-5-111 
P,a.ge 202 

(4) 

Circumt'erential cracks up to four inches in length at any location 
on the plug are allowable 

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

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

Cracks extending longitudinall.y into the tip area of the plug must 
be included within the five inch maximum 11mit per step (3) if plug 
tip removal is planned. 

2 
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Tl!HlJST REVERSER COl'lTROL SYS'l'l!M - DESCRIP!'ION AND OPERATION 

l. General 

A. Tb.e thrust revereer control eyetem directe pneumatic preeeure to the 
actuators of the forward and aft tb.rust revereere which poei tien the flow 
reversing components for the deeired ~orward or reverse thrllst 
operations. The system consiete of the reveree tb.rust controle mounted 
on the tb.rust control ehaft and on the engine controle strut bracket, 
forward tb.rust reverser follow-up llnkage, aft thrust reverser follow-up 
llnkage, hinge drive mechanisme, forward thrllet reverser actuators, aft 
reverser actuator assemblles, and miscellaneoue control system 
com;ponents. (See figure l.) 

B. A lock-out feature in the eystem prevents appllcation of full forws.rd or 
reverse thrust until the flow reversing com;ponents of the forward and 
aft thrust reversers have nearly reached their full travel poei tien 
for forward or reveree thrust, A forward tb.rust reverser locking cam 
and an aft tb.rust revereer locking cam loek the thrust control ehaft in 
a partial tb.rust poeition until follow-up llnkages connecting the cams 
to the forward thruet reverser cowl ring and aft reverser sleeve 
reposition the cams to allow fUll forward or reveree thrUSt operation. 
An override provision on the forward thrust reverser interlock allows 
appllcation of increaeed tb.rust by me.nual override of a spring loaded 
interlock poeition if additional tb.rust is reqaired to move the forward 
tb.rust reverser back to the cruise position, 

C. Tb.e reveree thrllet controle direct pneumatic air to the actuators to 
position the reversere for the forward or reveree thruet poe1tion. The 
forward thrUSt revereer actuators control the"movement of the cowl ring 
aesembly, blocker doors, and lover vane aeeemblles. Tb.e aft tb.rust 
revereer actuators control the movement of the aft revereer sleeve which 
operatee the hinge drive mechanism and causes the clamshell doors to open 
and close, 

2. Reverse 'l'hrust Controle 

40 

A, Tb.e reverse thrust controle consist of a thrust reverser d.1rect1onal 
control valve, a rocker arm mechaniam, thrust reverser d.irectional 
valve actuating cam, forward tb.rust reverser locking cem, aft thrust 
reverser locking cam, aft thrust reverser follow-up pulley, forward 
tb.rust reverser follow-up crank, and two concentric shafts on which 
the locking cams, follow-up crank, and follow-up pulley are mounted. 
Tb.e d.irectional valve actuating cam 1s installed on the lower end of 
the thrust control shaft at the eng1ne strut. The ether reven,e thrllst 
controle are installed at the eng1ne controle strut bracket 'llhich is 
inetalled over the lover end of the throttle and start shafts. 

Jun 15/63 78-6-0 
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B. The thru.st reverser d.1rectional valve actuating cam transm1ts thrust 
lever movement from the thru.st control shaft to the thrust reverser 
directional valve through a rocker arm mechs.nism to position the 
directional valve for the selected thru.st condition. Four stops, 
installed on the cam, bear on the thrust reverser lock1ng cams dur1ng 
thru.st reverser actust1on to limit thrust control shaft rotation wh1le 
the thru.st reversers are 1ntransi t between thru.st pos1 t1ons. Two of 
the stops are rollers mounted one above the other and bear on the 
locking cams during reverse thrust actuat1on. The ether two stops 
bear on the lock1ng cams during :forward thrust actuation. The stop 
that interlocks with the aft thrust reverser lock1ng cam is a :f'ixed 
stop. The stop that interlocks with the forward thrust reverser 
locking cam is a spring loaded pivoting stop. The stop arrangement 
allows override of the interlock, by appllcation o:f' 1ncreased :force on 
the thru.st lever which compresses the spring loaded stop, thereby 
increasing thru.st. The interlock override provision is used when 
additional bleed pressure is required to return the forward thrust 
reverser to cruise position. 

C. The thrust reverser d.1rectional valve is a simple, two-position valve 
that receives its position input from the d.1rectional valve actuating 
cam to provide the pneumatic signal :f'or thrust reverser actustion. 
The d.1rectional valve piston is positioned by the directional valve 
actuating cam through a rocker arm mechanism to route engine bleed air 
through ei ther or two ports on the valve to the "reverse" or "cruise" 
pneumatic manifolds, 

D. The forward thrust reverser follow-up crank and aft thrust reverser 
follow-up pulley are 1nstalled on the upper end of two concentric 
shafts through the eng1ne controle strut bracket. Tbe follow-up 
crank is 1nstalled on the inner shaft and the follow-up pulley on the 
outer shaft Tbe :forward thrust reverser lock.1.ng cam is 1nstalled on 
the lower end of the inner shaft Tbe aft thrust reverser lock.1.ng cam 
is 1nstalled on the lower end of the outer shaft Tbe follow-up crank 
and :follow-up pulley are connected by the follow-up linkages to the 
respective forward or aft thrust reverser. The lock1ng cams bear on 
the directional valve actuat1ng cam to provide throttle shaft lockout 
during thrust reverser actuation. The follow-up pulley and the 
follow-up crank transmit thrust reverser movement from the follow-up 
linkages through the concentric shafts to reposition the locking cams 
and remove the interlock when thrust reverser travel is completed. 

Jun 15/63 78-6-o 
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3. Forward Thruet Revereer Follov-Up Link.age 

40 

A. The forward thrust revereer follov-up llnkage controle the poe1t1on of 
the forward thruet revereer locking cem, preventing appllce.tion of full 
forward or reveree thrust until the forward thruat revereer hae aesumed 
the correct poei tien for the eel.ected thruet condition. The llnkage 
consiets of a rod aesembly, llnkage connecting the rod aeeembly to the 
forward thruet revereer covl ring aesembl.y, and a follov-up crank 
connecting the rod aeeembly through a ehai't to the forward thrust 
reverser locking cam. (See figure 2.) The follav-up link.age is 
controlled. by movem.ent of the covl ring aesembly. The follov-up crank 
is on the eame ehaft as the forward thrust reverser locking cam. When 
the forward thrust reverser is actuated, movement of the covl ring 
repoe1t1ons the follov-up crank, caueing the locking cam to be 
reposi ti oned . 

OVERRIDE IIECHANISII 
(IIOUNTED ON 
DIRECTIONAL VALVE 
ACTUATIHG CAii)---..-... 

VALVE CONTROL 
LINK (2 PLACES) 

THRUST REVERSER 
DIRECTIONAL CONTROL 
VALVE 

,,.<..✓.,, 

THROTTLE 
SHAFT PLUG 

VIEW 2 

THRUST 
REVERSER 
DIRECTIONAI. 
VALVE 
ACTUATING 
CAii 
NUT 

Jun 15/63 
Reverse Thruet Con,rol.s 
Figure 2 (Sheet 2 of 2) 78-6-0 

Page 5 



............................ , 
: lfffCTIVITY : ............................ , 

MAINTENANCE MANUAL 

4. Aft Tbrust Reverser Follow-Up Linkage 

A. The a:rt thrust reverser follow-up linkage controls the position of the 
a:rt thrust reverser locking c:am, preventing appllcation of full forward 
or reverse thrust until the a:rt thrust reverser bas moved to the correct 
posi tien for the selected thrust condi tien. The l.inkage consists of a 
follow-up pulley mcunted on a sha:rt at the engine controls strut bracket; 
a y-oke and a drum and crank assembly mcunted on the strut and ,connected 
to the follow-up pulley by a cable; and idl.er links and rod assemblles 
connecting the cl.amshell door h1nge arm to the y-oke. ( See figure 3,) 
Movement of the hinge drive mecbanism opera.tea the follow-up llnkage, 
causing rotation of the follow-up pulley. The a:rt thrust reverser 
locki.ng cam 1s mounted on the same sha:rt as the follow-up pulley, and 1s 
repositioned by rotation of the sba:rt. 

78-6-0 
Page 6 

/ 

DRUM AND CRANK 

'1 
1' 

-
C , 

- / L ~ 

YOKE 

STRUT LOWER 
SURFACE (REF) 

/ ~ / 
, Ic 

/ 

C - / , ,, -, 

<?'FWD 

A:rt Tbrust Reverser Follow-up Linkage 
Figure 3 

TO 
CLAMSHELL 
DOOR HINGE 
UM 

8 
Oct 15/62 

î 



( 

-···························· : EFFECTIVITY : 
····························J 

TURBOF.t.H 

BOEIN:;~ 

DL::::J D + 
MAINTENANCE MANUAL 

5, Forward Thrust Reverser Actuators 

A. The forward 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 f1gure l.) There are 
fourteen actuators located c1rcumferent1ally around the eng1ne. Tlrelve 
of these actuators are identical and operate the blocker doors and the 
ba:ffle 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, 
pneuma.tic pressure enters the rod ports of the actuators pulling the 
blocker doors forward and out of the fan air duet to lay flat around 
the compressor case, The vane assemblies move forward also, The cowl 
ring assembly is repositioned forward to exhaust the fan air in an a:ft 
direction. For reverse thrust operation, air enters the head ports of 
the actuators to move the cowl ring a:ft and reposition the blocker 
doors, vane assemblies and baffle assemblies to discharge the fan 
exha.ust air in a forward direction. 

6. A..f't Thrust Reverser Actuator Assemblies 

3 

A. Two dual-cylinder'pneuma.tic actuator assemblies actuate the a:ft 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. Ee.ch 
of the actuator assemblies include two aide-by-aide joined cylinders 
each containing a piston with a piston rod which extends outside the 
cylinder. The piston rod ends are connected to the a:ft thrust reverser 
sleeve, Lower actuator aesambly also includes a loek actuator and a 
hook-type look. The loek mechaniam is inatalled to prevent in flight 
translation of the aft thrust reverser sleeve with the eng:me shut 
down. The loek actuator, mounted below the duel cylinder asaa mbly in 
an extenaion of the dual cylinder housing, oontaine a apring-loaded 
pis~on with a piston rod oonnected at the rod end to the loek hook, 
The hook is attached to pivot around an axis at the aft end of the 
actuators and engage the aft thrust reverser sleeve to provide a 
mechanical loek for the thruet reverser in the "cruise" position, 
The actuator is spring-loaded to hold the loek in the hooked position. 
During reverse operation, pneumstic pressure forces the actuator 
piston aft against the spring force to dieengage the loek, (See 
figure 7,) 

B, \'!hen reverae thrust ie selected at the control stand, the lower look,, 
actuator receives a pneumatic signal.to actuate, disengaging the loek 
from the aft sleeve and uncovering a port in the actuator to route the 
pneumstic air totthe head nerts of the actuators for thrust reverser 
actuation, 
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'hen "cruise" operat1on 1s selected, pneumat1c air 1s routed d1rectly 
from the d1rect1onal valve to the rod ports of the actuators causing 
retraction of the thrust reverser to the "cruise" pos1tion, The loek 
actuator 1s not pressurized and assumes the spr1ng-loaded posit1on, 
Movement of the aft sleeve forward causes the loek hook to eneage the 
sleeve as the sleeve reaches tha forward faired position, 

Hinge Drive hlechanism 

A, The h1nge drive mechanism, when operated by movement of the aft 
reverser, causes the clamshell doors to open and close by dr1v1ng the 
clamshell door hinge arms, The mechanisms for the upper and lower 
clamshell door hinge arms are identical and each consists of two idler 
links and four connecting rod assemblies, (See figure 5,) Two of the 
red assembl1es connect the aft reverser sleeve to the idler links, The 
ether two short red assemblies connect the idler links to the clamshell 
door hinge arme, Movement of the aft reverser sleeve forward or aft 
causes the two long red assemblies to rotste the idler links which 1n 
turn drive the clamshell door h1nge arms through the short red assembl1es, 

CLAMSHELL DOOR 
HINGE ARMS (REF) IDLER LINK 

~-~~AFT 
THRI/ST REVERSER 
FOLLOW 0 1/P LINKAGE 
(REF) 

1:ay 15/65 
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8, Miscelleneous Control System Components 

A. ,,ft Thrust Reverser Fressure Relief Velves 

(1) There are two pressure relief valves located in the aft thrust 
reverser pneumetic tubing, One of the valves is located in the 
line between the thrust reveraer directional velve and the lower 
look actuator at the forward end of the lower loek actuator. (See 
view 11 figure 6,) The second;relief velve, is in the line between 
the lower loek actuator and the head end ports of the upper and 
lower aft reverser actuators, The rel1ef valves preclude excessive 
statie torque on the clamshell door h1ngs shafts, The valves are 
set to relieve at 60 (,± 5) psig, (see figure 6,) 

B, Pneumatic SUpply Check Valves, 

(1) Two check valves in the thrust reverser pncumatic linea allow 
pneumetic air to be directed to the thrust reverser directional 
control valve from either the angina diffuser casing (N2 compressor 
deliver:, air) or from an externsl pressure source through the 
ground service connection, One of the check valves is loceted 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 velve is in the line from the ground service connection 
in the nacelle strut, (See view 21 figure 6,) A tee cowection 
jo1ns the pneumat1c linea from the two pressure sources to the thrust 
reverser directional valve supply line, If pneumatic pressure is 
being applied from either source through the check valve in that 
line, the other check valve prohibits air flow in the line from the 
other source, 

C. Forward Thrust Reverser Flow Restrlctor Valve. 

78-6-0 
Page 10 

(1) A flow restrictor is located in the pneumat1c line from each 
forward thrust reverser actuator to the cruise man1fold (14 places), 
The now restrictors are installed in the union fittings where the 
actuator lines connect to the cruise manifold and provide snubbing 
action for the actuators during reversa thrust actuation, When 
pneumetic air enters the head ports of the actuators, trapped air 1s 
forced out the rod ports, The air is restricted at the flow 
restr1ctor or1fices, providing the snubbing action, To avo1d 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 0 tion during reverse trrust actuat~on, 
and to permit faster pressurization, thus more uniform sequencing, of 
of the upper blokker door actuators when going from reverse to 
cruise position, 
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AFT THRUST REVERSER FOLLOW-UP IDLER LINKS 

AFT THRUST REVERSER FOllOW-UP DRUM AND CRANK AND YOKE 

TORQUE COMPENSATOR -----, 

THRUST CONTROL SHAFJ 

TO GROUND SERVICE CONNECTION -

FORWARD THRUST REVERSER FOLLOW-UP CRANK 
AFT THRUST REVERSER FOLLOW-UP PULLEY 

AFT THRUST REVERS ER LOCK ING CAM 

,,---

---------

_,,---~''-CLAMSHELL DOOR 

A HINGEARM \ 
/' Il (4 PLACES) 

~ Hl NGE DRIVE FORWARD THRUST REVERSER FOLLOW-UP LINKA 

THRUST REVERSER FILTE 
DIRECTIONAL CONTROl VAlVE ~ 

À) 

FLOW RESTRICTOR 
(14 PLACES) 

TO T/C CONTRO 

M
= ;;;,~', CLAMSHELL DOOR 

\ \ MECHANISM UPPER 

,,,-,•~· .. ~-~-"~~~~~~-rl~AN~s~~~~~ AIR SUPPLY 

\ I
l ,,,.- AFT THRUST 

'- V REVERSER 
SLEEVE 

FORWARD THRUST 
REVERSER 
ACTUATOR 
(14 PLACES) 

CLAMSHELL DOOR 
(2 PLACES) 

PRESSURE RELIEF 
VALVE (2 PLACES) 

LOWER SLEEVE LOCK ACTUATOR 

AFT THRUST REVERSER ACTUATOR (4 PLACES) 

THRUST REVERSER 

½
. DIRECTIONAL ~ ::/ ACTUATING C~~NTROL VALVE 

~/,; • , COWL RING ASSEMBY 
V BLOCKER DOOR 

- DIRECTION OF ROTATION 
FOR REVERSE THRUST 

=== AIR FLOW FORWARD THRUST =:::::: AIR FLOW REVERSE THRUST 

THIS SCHEMATIC APPLICABLE TO INSTALLATIONS 
HAVING ONE AFT THRUST REVERSER SlEEVE LOCK 

mm SUPPLY Al~ 

[::>, flOW RESTRICTOR REPLACED WITH 
RESTRICTOR - CHECK VAl VE AT TOP TWO 
LOCATIONS ON 80TH SIDES 

(SEE PAOI 10 § C) 
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D, Air Filter 

(1) An air filter is provided to prevent corrta.mination of the pneumatic 
system, (See view 4, f1gure 6.) The screen in the filter can be 
removed for cleaning or replacement. The air filter is in the line 
between the air source tee connect1on and the thrust reverser 
directional valve and is located at the directional valve, 

9. Open.tien 

A. The thrust reverser control system is actuated and controlled entirely 
by use of the reverse thrust lever. ( See figure 7. ) Pneuma tic pressure 
is normally supplled from thf' eng1ne diffuser casing, During ground 
tests, an externe.l. air source ~ be connected to the ground service 
connection to supply air pressure to the system. 

B. During forward thrust open.tien, the thrust reverser d1rectional valve 
maintained in the forward thrust position by the directional control 
valve actuating ce.m on the thrust control shaft, directe pneumatic air 
to the rad ports of the forward thrust reverser actuators and the aft 
thrust reverser actuators to hold the forward and aft thrust reversers 
in the forward thrust position. li the forward or aft thrust reverser 
moves to reverse thrust position during forward thrust open.tien, the 
forward or aft thrust reverser follow-up mechanism will rotate the 
respective locking ce.m which w1ll contact the directional control valve 
actuating cam on the control shaft, forcing the shaft to an interlock 
position, thus redl.lcing engine thrust. li e1ther of the reversers move 
to the forward thrust position during reverse thrust open.tien, the 
thrust control shaft will be forced back to an interlock position thereby 
redl.lcing engine thrust. 

C, For reverse thrust opere.tion, the forward thrust lever must be returned 

78-6-o 
Pa.ge 16 

to idle before the reverse thrust lever can be moved sufficiently to 
1nit1ate reverse thrust open.tien. This prevents accidental actuation 
of the reversers during forward thrust open.tien. In1tial movement of 
the reverse thrust lever to an interlock position rotates the thrust 
reverser directional valve actuating ce.m to reposition the directiona.l 
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 fo=d 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 repositions the aft reverser locking ce.m, 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 lockillg ce.m, Repositioning of bath the cams 
allows the reverse thrust lever to be moved toward the 1111.Ximum reverse 
thrust position. 

9 
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D, For return to forward thrust opera.tien, the reverse thrust lever is 
returned to idle, causing the thrust reverser directional valve actuating 
cam on the thrust control sha.ft to rotate, repositioning the directional 
valve to the forward thrust position, thus directing air to the forward 
and aft thrust reverser actuators for forward thrust opera.tien. When 
the forward thrust revereer and aft thrust reverser have nearly reached 
the full forward thrust position, the forward thrust reverser follow-up 
l1Dka.ge and the aft thrust reverser follow-up l.1Dkage repos!tion the 
respective locking cams allowirlg the forward thrust lever to be moved 
past the interlocked position to increaee forward thrust. On airplanes 
ha.ving the interlock override mecbanism, the spring loaded forward 
reverser follow-up stop on the directional valve actuating cam prevents 
a.pplica.tion 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, increa.sed ma.nual force is a.pplied to 
the forward thrust lever, forcing the directional valve actuating cam to 
rota.te, compressing the spring loa.ded interlock stop. If the forward 
reverser should naw fa.il to return to "cruise" position, a second {fixed) 
stop on the directional valve cem will contact the follow-up cem, 
preventing further control shaft rota.tien or further increase in forward 
thrust. 

78-6-0 
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Tl!RUST REVERSER CONTROL SYSTEM - TROUllLE SHOOTING 

1. General 

A. Trouble shooting can be performed on the thrust reverser contr0l syctem 
without operating the engines. An external dry air sour~e capable of 
supplying a pressure e,f 60 psig is satisfactory for trouble shootil1,,é u,, 
system. Caution must be exercised when using an external air source te 
avoid violent operating speeds 

WARNING: PERSONNEL MUST STAY CLEAR OF THE ENGINE WHILE THE Tl!RUST 
REVERSER IS BEING ACTUATED, TO PREVENT IN.JURY TO PERSONI!EL 
PLACARD CONTROL STAND TO WARN AGAINST ACTUATION OF THRUST 
LEVERS WHILE THRUST REVERSER IS BEING WORKED OH 

CAUTION: MAKE SURE ENGINE COWL PANELS ARE CLOSEL AND FAN COWL PAI!ELS 1-,'i:ë, 
REMOVED BEFORE CONNECTING GROUND AIR SUPPLY TO PRE i/El!T 
STRUC'IIJRAL OR ENGINE DAMAGE OR PERSONNEL IN.JURY. 

THE SUPPLY UNE BETWEEN THE SUPPLY PRE3SURE REGULATOR AflL T'&: 
GROUND AIR CONNECTIOII SHALL HAVE A MI!a:MUM INSIDE: LIAMET""...R OF 
9/32 INCH, 

2. Thrust Reverser Control System Trouble Shooting Cbart 

2 
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Connect air source to ground service connection, and 
regulate to 25 psig, Apply voltage to position 
indicating system and close circuit breaker With 
for,,ard thrust lever at idle, operate reverse thrust 
lever through one complete cycle, IF -

FORWARD THRUST REVERSER 
AND AFT THRUST REVERSER 
DO NOT MOVE TO FULL FOR-
,/J\RD OR BEVERSE TJ!RUST 
POSITIONS 

Check for leakage in 
pneumatic lines and fit-
tings frorn air supply 
source to thrust rever-
ser dlrectional valve, 
and to tee connection 
joining the directional 
valve and the for.rard 
thrust reverser and aft 
thrust reverser reverse 
thrust supply lines. 
IF -

OK - Check for damaged 
thrust reverser direct-
ional control valve, 
directional control 
valve actuating cam, or 
attd.chlng linkage for 
damage and replace any 
damaged part. IF -

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

78-6-o 
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OK - Check for sticking 
or damaged for.rard 
thrust reverser actu-
ators. IF -

NOT OK - R epai r source 
of leakage 

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

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

FORWARD TJ!RUST REVERSER 
WILL NOT MOVE TO FULL 
FORWARD OR BEVERSE 
THRUST POSITIONS 

Check for leakage in 
for,,ard thrust reverser 
pneumatic lines, fit-
tings, etc. Refer to 
Thrust Reverser Control 
System - Adjustment/ 
Test. IF -

NOT OK - Repair source 
of leakage 

NOT OK - Replace 
damaged or sticking 
actuators. If actuator 
piston red is obviously 
out of alignment with 
sleeve, adJust install-
ation. Refer to 78-5-1, 
Adjustment/Test For.rard 
Thrust Reverser 

NOT OK - Repair or re-
place damaged linkage 

2 
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. 
1 CONTINUED ON 

AFT THRUST REVERSER FOLLOWING PAGE 
DOES NOT MOVE FULLY 
FORWARD TO FORWARD 
Tl!RtJST POSTIION 

1 
Check upper and lower 
sleeve locks or sleeve 
loek actuators for 
da.mage whlch may pre-
vent aft thrust reverser 
sleeve from moving fully 
forward. IF -

1 
1 

OK - Check upper and NOT OK - Replace sleeve 
lower aft thrust loek actuator 
reverser actuators for 
binding opera.tien. IF -

1 

OK - Check for damaged NOT OK - Replace binding 
or jammed aft thrust actuator. If actuator 
reverser actuators for rods appear out of 
binding opera.t1on, IF - al1gnment with the aft 

thrust reverser sleeve, 
check actuator rod 

OK - Refer to 78-5-0, alignment, Refer to 
Thrust Reverser - 78-5-61, Adjustment/ 
Trouble Shooting Test Aft Thrust Reverser 

3 
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CONTINUED FROM 
PRECEDING PAGE 

' 
GK - Check upper and 
lower aft thrust re-
verser sleeve locks for 
damage or sticking. 
IF -

' 
' OK - Check upper and 

lower aft thnlst re-
verser actuators for 
sticking. IF' -

OK - Visually check for 
interference with clam-
shell door movement 

OK - Check for damaged 
or Jammed aft thnlst 
reverser follow-up link-
age ( 78-6-21) or hinge 
drive mechanism (78-6-
51), IF -

1 

NOT OK - Replace damaged 
linkage or correct in-
stallation of Jammed 
controls. 
controls 

78-6-0 
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' 
AFT THRUsr,REVERSER 
DOES NOT MOVE TO REVERSE 
THRUST POSITION, OR '' ACTUATES ONIY PARrIALLY, 
OR BINDS DURING TRAVEL 

Check for lea.kage in 
thrust reverser 
pneumatic lines, 
fittings, etc. Refer 
to Thrust Reverser 
Control System -
Adjustment/Test. IF' -

" 

-

' 

NOT OK - Replace damaged 
or sticking actuators 

NOT OK - Repair or•re-
place damaged part ' -

EFFECTIVITY 

TURBOF_AN 

NOT OK - Repair source 
of leakage 

' NOT OK - Replace damaged 
sleeve loek, or adjust 

, i nstallat ion, if Jammed, 
If sleeve locks are ok, 
check upper and lower 
sleeve loek actuators, 
in that order for dam-
age or sticking piston 
rods, Replace defective 
loek actuator 

3 
Jan 15/69 
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THRUST REVERSER CONTROL SYSTEM - MAINTENANÇE PRACTICES 

1. Ad.justment/Test Thrust Reverser Control System 

2 

A. Genera.J. 

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

(2) The thrust reverser control system my be tested without operating 
the engines. An extenia.J. air source capable of supp:cying a pressure 
of 60 psig is satisfactory for checking the system. Caution must be 
exercised when operating the system with an extenia.J. air source to 
avoid violent operating speeds. The thrust reverser warn1ng light 
system provides indication of forward thrust reverser cowl ring 
position and aft thrust reverser sleeve position. Refer to 78-7-0, 

WARNINJ; PERSONNEL MUST STA.Y CLEAR OF ENGINE WHEN THRUST REVERSER 
IS BEING ACTUATED. A PLACARD SROULD BE PLACED ON CONTROL 
STAND WARNING AGAINST AC'lUATION OF THRUST LEVERS WHILE 
PERSONNEL ARE WORKING ON THRUST REVERSER. 

B. Equipment and Materials 

(1) Air pressure source - O to 60 psig a.djustable, using dry air. 

(2) Spring scale - 0 to 50 pounds capacity. 

C. Test Thrust Reverser Control System 

(1) Place forward and reverser thrust levers at "IDLE," and placard 
control stand to wam age.inst actuation of thrust levers when 
personnel are working on thrust reverser. 

( 2) Connect ground air supply. 

(a) Close engine aide cowl panels and remove fan cowl panels. 

WARNING: GROUND AIR SUPPLY MUST NOT BE CONNECTED UNI.ESS THE 
ENGINE SIDE COWL PANELS ARE COMPLETELY CLOSED AND 
FAN COWL PANELS REMOVED, TO AVOID STRUC'.LURAL OR 
ENGINE IlAMA.GE OR PERSONNEL INJURY. 

Sep 15/64 
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(b) Disco!lllect and cap thrust reverser pneumatic line to engine 
bleed co!lllection. .lllke disconnection at engine end of 
flexible hose in line and cap flexible hose. 

Tb.is step is necesaary on engines on which the 
check valve at the thrust reverser 16th stage bleed 
co!lllection on the engine has been reworked to remcve 
the internal parts (flapper and hinge) to preclude 
posaible internal failure on this valve Tb.erefore, 
disco!lllection and capping of the line ia necessary 
to prevent ground service air i'l"om venting to 
atmcsphere through the open check valve into the 
engine. 

It is not necesaary to perform this step on airplanes 
having the illlproved Parker check valve, number 
llll-5T7098MI.. 

(c) Connect air source to ground air connection located in strut. 
Ga.in access to ground service connection through access panel 
3716 or 1739 located in strut. See Chapter 12, "Access Doors 
and panels." 

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

(3l Check for leakage in pneumatic s:,stem. 

(al Check that thrust reverser is in forward thrust position. 

(bl Regulate air supply to 60 psig pressure. 

(cl Check that there is no apparent leakage (leakage that can be 
detected by placing a hand on or near a connectionl at tube 
or fiexible hese connections. 

(dl Regulate air supply to 25 psig. 

(el With forward thrust lever in "IDLE" posi tion actuate reverse 
thrust lever aft to full reverse thrust position. Verify that 
forward and aft thrust reversers have moved to reverse thrust 
poaition. 

(fl Regulate air pressure source to 60 psig. 

(gl Check that there is no apparent leakage (leakage that can be 
detected by placing a hand on or near a Co!lllectionl at tube 
or flexible hese connections. 
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( 4) Regul.ate e.ir pressure source to 25 psig and place the reverse thrust 
lever in the OFF position. Check that forward and aft thrust 
reversers have moved to the forward thrust position. 

WARNING: WHEN REI'URNING THE THRUST REVERSER TO CRUISE POSITION 
USING GROUND AIR THE FORWARD THRUST REVERSER SLEEVE MUST 
BE HELD IN THE ~ POSITION UNTIL ALL THE BLOCKER DOORS 
HÀVE 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 Mm'HOD THE 
SLEEVE MAY BE RESTRAINED MANUALLY BY A MECHANIC ON EACH 
SIDE OF THE SLEEVE PUSHING ~ ON THE SLEEVE DURING THE 
RETRACT CYCIE UNTIL ALL THE BLOCKER DOORS HAVE ROTATED TO 
THE CRUISE POSITION. THE MECHANICS SHOULD EXERCISE 
CAl1rION TO PLACE THEIR HANDS ON THE SLEEVE IN THE LOWER 
AREA ADJACENT TO THE FIXED VANE ASSEMBLIES TO PREVENT 
THEIR HANDS BEING HIT BY THE ROTATING BLOCKER DOORS. 

( 5) Apply de power to bus and enge.ge applicable thrust reverser circuit 
breaker on radio and TR circuit breaker panel (P5). 

( 6) Check that the thrust reverser warn1ng light on the pilot' s 
instrument panel is off. 

(7) Actuate reverse thrust lever aft to either the interlock or the :f'ull 
reverse thrust position. 

(8) Check that the forward thrust reverser and the ~t thrust reverser 
sleeve move to reverse thrust position within three seconds. The 
applicable thrust reverser warn1ng light shoul.d come on immediately 
after both of the reverser sleeves leave the forward sealed position. 
Disengage the circuit breaker. The light shall go off. Re-enge.ge 
the circuit breaker. 

(9) Actuate reverse thrust lever forward to the IDlE position. 

CAUTION: APPLY RESTRAINT TO FORWARD REVERSER SLEEVE PRIOR TO 
APPUCATION OF PRESSURE. SEE STEP ( 4) • 

( 10) Both sleeves shall move to the forward thrust posi tien and the lignt 
shall go off witbin five seconds. Check that the clamshell doors 
are firml.y seated in the seals. 

(11) Remove air pressure from system. 

(12) Move forward thrust lever :f'ully aft to ID1E position. 

(13) Place friction brake handle in :f'ull aft position. 

( 14) Actuate reverse thrust lever aft against a stop posi tien ( interlock 
pos1tion). 

May 15/66 78-6-o 
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(15) Apply 50 pound loe.d to reverse thrust lever knob centerline in aft 
direction. Check that follow-up loek (forward and aft reverser 
locking cams) resists this loe.d. 

(16) Regulate air supply to 25 psig and verify that the forward and aft 
thrust reverser move to reverse thrust position. 

(17) Remove air pressure trom system. 

(18) Return reverse thrust lever to the "OFF" position. 

(19) Actuate forward thrust lever forward a.ga.inst a stop position 
( interlock posi tion) , 

(20) Apply a 50 pound loe.d to the forward thrust lever in the forward 
direction. Check that follow-up loek ( fan and aft reverser locking 
cams) resists this loe.d. 

(21) Pertorm the followiI,g operation check of the forward thrust reverser 
interlock override mechanism. 

(a) With air pressure off, manually push the att sleeve only to 
"cruise" posi tion. 

(b) Actuate forward thrust lever forward against the first stop 
position which is at approximately 12° trom the IDLE position. 

(c) Apply a 15 pound loe.d to this lever in the forward direction. 
The follow-up loek shall resist the loe.d. 

(d) Apply a 25 pound loe.d to this lever in the forward direction. 
The lever shall rotate a minimum of 45° from the idle position 

. before the second stop is contacted: 

{22) Regule.te air pressure to 25 psig. Clamshell doors shall return to 
forward thrust position, and thrust reverser we.rn1ng light shall go 
out. 

CAUTION: APPLY RESTRAINT TO FORWARD REVERSER SLEEVE PRIOR TO 
APPLICA'rION OF PRESSt.lRE. SEE STEP ( 4) , 

(23) Remcve air pressure i'rom system. 

(24) Remove test equipment and recap ground service connection. Repl.a.ce 
access panel. 

(25) Reconnect thrust reverser air supply flex hose. 

( 26) Replace engine side cowl panels and fan cowl panels. 

(27) Remove placard i'rom control stand. 

(28) Reset friction brake handle. 

78-6-0 
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THRUST REVERSER DIRECTIONAL CONTROL VALVE - REMOVAL/INSTALLATION 

l, Remove Thrust Reverser Directional Control Valve (See figure 401.) 

A Remove engine aide cowl panels. 

B Disconnect pneuma.tic tubing from directional control valve fittings. 

C Disconnect valve control links at valve rod end by removing nut, bolt and 
cotter pin. 

D Remove two bolts attaching control valve to engine controls strut bracket. 

E. Remove valve from engine, being careful not to dame.ge valve or tubing, 

2. Install Thrust Reverser Directional Control Valve (See figure 401,) 

2 

A Ple.ce forward thrust lever in control cab to forward thrust id.le position. 

B. Position directional control valve at engine controls strut bracket and 
attach with bolts and we.shers, Locklnre, 

C, With valve control links attached to valve control arm, attach valve 
control links to valve rod end with bolt, nut and cotter pin. 

D, Connect pneuma.tic tubing to directional control. valve fittings. 

Aug 1.5/66 
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TllRUST REVERSER DIRECTIONAL VALVE ACTUATING CAM - REM0VAL/INSTALLATI0N 

l, Remove Thrust Reverser Directional Valve Actuating Cam (See figure 401.) 

A Remove engine side covl panels. 

B Disconnect thrust control rod from thrust reverser control cem. 

C Move thrust lever in control cab as necessary to pos1t1on control cam in 
best position for removal. 

D Slide cem off shaft. 

2. Install Thrust Reverser Directional Valve Actuating Cem (See figure 401.) 

A Line up spline indices on directional valve actuating cem and throttle 
control shaft and slide cam onto shaft. 

2 

B Install throttle shaft plug on lower end of throttle shaft and tighten 
vithin 290 to 410 pound-inches. Install cotter pin, Maximum torque 
allowed for installation of cotter pin 1s 66o pound-inches. Lockwire. 

C. Connect throttle rod to thrust reverser control cam. 

D. Check adjustment of thrust system. See chapter 76, Engine Controle. 

E. Install engine aide covl panels. 

Aug 15/66 78-6-3 
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THRUST REVERSER LOCKING CAMS - REMOVAL/INSTAll.ATION 

14 Remove Tb.rust Reverser Loeking cams 

10 

A Remove eng1ne s1de covl p,.nels. 

B. If removal of aft reverser lock1ng cam is desired, remove engine. Refer 
to Power Plant, Chapter 71. 

C If removing only the forvard reverser lockl.llg cam (14, figure 401), 
d1sconnect throttle rod fro111 control valve actuatrng cam, 

D. Remove nut (15) from bottom of lock1ng camshaft (9). 

E. Slide cam (14) off bottom of shaft (9). 

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

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

H. Sl1de crank (2) from shaft (9). 

I Remove locking ring (16) from nut (4) and remove nut from aft reverser 
lockl.llg camshaft (11). 

J. Slip drum ( 5) and spa.eer ( 6) off shaft 

~: On later installations, the lower bearing 1s not svaged. On 
these airplanes, a threaded retainer is utilized for the lower 
bearing and 1s lockwired to the aft reverser locking cam (13). 
Remove lockwire and hearing retainer prior to removl.llg shafts ( 9) 
and (11), cam (13), and spa.eer (12). 

K. Sllde tvo shafts down and out of hearings in bracket ( 7). 

CAUTION: TAKE CARE NOT 'ro DAMAGE HEARINGS IN BRACKET. LOWER HEARING IS 
STAKED IN PLACE, BUT UPPER HEARING (8) IS RETAINED ONLY BY 
TIGHT FIT 

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

~· Eearing is staked in lower end of shaft, but bearing in upper end 
is retal.lled only by tight fit. 

M. Slide spa.eer (12) and reverser cam (13) off shaft (14). 

N, Check condl tion of hearings in bracket (7) and shaft (11). 

Apr 15/69 
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2. InstaJ.l 'Ihrust Reverser Locking cams 

EFFECT/VITY 

TURBOFAN 

A Slide aft reverser locking cam (13, figure 401) and spacer (12) onto 
camshaft (11). 

NOTE: One tooth of mating serrations on cam and shaft have been anitted 
to proved positive alignment at cc:mponents. 

B. Insert forward reverser locking <'amsbaf-t-. (9) 1nto bearing 1n aft 
reverser locking camahaft (11). 

C. Carefully press camshaft upper bearing (3) into place over shaft (9). 

D. Slip asaembly of two shafts up through bearings 1n bracket (7 ). 

E. If upper bèaring ( 8) was removed, slip spacer ( 6) down over shaft (11) 
and carefully prees bearing (8) 1nto place 1n bracket (7). 

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

G. InstaJ.l nut { 4) using spanner wrench. Tighten nut to 290-410 pound-
1nches. InstaJ.l lockring (16) carefully, checking for firm 
circumferentiaJ. contact of ring 1n nut groeve and correct tang 
penetration. Maximum of 660 pound-inches is allowed for 1nstallat1on 
of lockring. 

CAUTION CAREFUL INSTALLATION OF LOCKRING IS REQUIRED, DISWRTION OF 
LOCKRING OR IMPROPER INSTALLATION MAY CAUSE INSUFFICIENT 
PENETRATION OF LOCKRING TANG, RE:SULTING IN NUT LOCSENING. 

H. If applicable, install bearing retainer on lower bearing, torque to 15-25 
pound-inches and lockwire retainer to cam ( 13 ) • 

I. Slip locking cam {14) onto bottan of shaft and instaJ.l nut. Tighten 
nut to 290-410 pound-1nches, 660 pound-1nches maximum allowed for 
instaJ.lation of cotter pin. Install cotter ,Pin• 

CAUTION 00 NOT INSTALL CAM (14) IN INVERTED POSITION. SEE FIGURE 401, 
FOR CORRECT POSITION OF CAM. 

J. Place crank (2) on top of camshaft and 1nste.ll nut (1). Tighten nut to 
290-410 pound-inches, 66o pound-1nches max:!mum aJ.lowed for installation 
of cotter pin. InstaJ.l cotter pin. 

K. InstaJ.l aft reverser follow-up cable to drum (5). 

L. Install engine. Refer to Power Plant, Chapter 71. 

M. Ad.just forward and aft follow-up instaJ.lation per 78-6-11 and 78-6-21. 

78-6-4 
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THRUsr REVERSER ROCKER ARM SHAFT C0NTR0LS - REMOVAL/INsrALI..ATI0N 

E'FFE'CT/VITY 

TURBOFAN 

1 Remove Thrust Reverser Rocker Arm She.:l't Controle (Applicable to Coni'iguration 
1, figure 401,) 

A Disconnect rocker arm crank from directional valve links, 

B, Remove nut from lower end of rocker arm shaft and remove rocker arm 
from lower end of shaft, 

C Remove rocker arm crank and shaft from bracket by lifting them out of 
' bracket as a unit vhile holding spacer, Remove spacer, 

D Check condition of bearing, 

2. Install Thrust Reverser Rocker Arm Shaft Controle (Applicable to 
Configuration 1, figure 401,) 

2 

A Press bearing (if removed) into upper flange shaft mounting hole in 1 

bracket. 

B Position rocker arm crank over end of rocker B.Illl shaft and position crank 
up to top end of shaft so that splines are enga.ged and crank is bottomed 
against lip at top end of shaft. 

C, Position spacer betveen bracket flanges and position rocker B.Illl shaft 
through bracket flanges and spacer. 

D. Insert rocker B.Illl over splines on lover end of shaft and push B.Illl up' on 

E, 

~e.:l't. 1 

Secure rocker B.Illl 'll'ith nut. Tighten nut to 290 to 410 pound-inches. , 
Install cotter pin. Maximum to:rque allowed for installation of cotter 

1 

pin is 660 pound-inches. 

Aug 15/66 78-6-5 
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EFFECTIVITY 

PAA N401 PA THRU N418PA 
t,760PA THRU N799PA 

TWA N760TW, N773TW THRU N780TW, 
N793TW, N8705T, N8715T, N872ST, 
N18701 THRU N18709 

AF F-BHSV THRU F-BHSZ 
F-BLCA THRU F-BLCD 

BOAC G-ASZF AND G-ASZG 
DLH D-ABOT THRU D-ABOX 

BEARING-

ENGINE 
CONTROLS 
BRACKET 

---ROCKER ARM 
SHAFT 

ROCKER ARM 
CRANK 

1~---SPACER 

D-ABUA THRU D-ABUH AND D-ABUK 
~-,:;::fl 1 
'--..i.;:tJI 

1 
1 
1 

6 

All VT-DPM, VT-DSI AND VT-DVA 
SAA ZS-DYL 
SABENA 00-SJH THRU QQ.SJK 

EFFECTIVITY 

ALL AJRPLANES EXCEPT 
THOSE LISTED FOR 
CONFJGURATION 1 ABOVE 

1----ROCKER ARM 

1----NUT 

CONFIGURATION 1 

BEARING 

ENGINE 
CONTROLS 
BRACKET 

ROCKER ARM 
CRANK 

11----- SPACER 

l,ls!!::::-='-=--BEARING 
RETAINER 

SPECIAL PLATE 
WASHER 

1---ROCKER ARM 

~~--- WASHER 
> J'----NUT 

CONFIGURATION 2 SECTION A-A 

Aug 15/66 

Thrust Reverser Rocker Arm Shaft Controls Installation 
Figure 401 (Sheet2) 78-6-5 
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3. 
1 

Remove Rocker Arm Sha.f't Controle (Applicable to Configuration 2, figure 401.) 

A Disconnect rocker a.:rni crank from directional valve links. 

B Remove nut from lower end of rocker a.:rni shaft and remove wa.sher, rocker 
ann, and special wa.sher from lower end of sha.f't. 

C Remove rocker a.:rni crank, two special washers, and shaft from bracket by 
lifting out of bracket as a unit while holding spe.eer. Remove spe.eer. 

D Check condition of bearing. 

4. Ins~all Rocker Arm Shaft Controls (Applicable to Configuration 2, figure 
401.) 

A Press bearing ( 1f removed) into upper flange shaft mounting hole in 
bracket. 

B With special washer positioned on top of rocker arm crank, position 
crank over end of rocker arm shaft and up to'top end of shaft se that 
splines are engaged and crank and wa.sher are bottomed against lip at top 
end of flange. 

C Position spe.eer between bracket flanges and position rocker arm shaft 
through bracket upper flange, spe.eer, and lower flange. 

' ' D Position speciial washer over end of shaft and, while holding wa.sher, 
insert rocker arm over splines on lower end• of sha.f't and push arm up 
on shaft. 

E Secure rocker arm with washer and nut. Tighten nut to 290 to 410 pound­
inches. Install cotter pin. Maximum torque allowed for installation of 
cotter pin is 660 pound-inches. 

~: If after installation the bearing retainer on the bracket lower 
flange contacts the special washer, the retainer may be 
repositioned to clear by loosening the attachement screws, 
ad,justing retainer and repositioning screws. 

78-6-5 
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FORWARD THRUST REVERSER FOLLOW-UP LINKAGE - MAINTENANCE PRACTICE.S 

1 ~emoval/Installation Forward Thrust Reverser Follow-Up Link&ge 

1 

2 

A, Remove Forward Thrust Reverser Follow-Up Linkage 

( l.) 

Remove engine side cowl panels 

Place thrust reverser in forward thrust pos1t1on. 

Disconnect follow-up rod (2 1 figure 201) from forward thrust 
reverser follow-up crank (6J, 

Remove follow-up crank (6) by removing n~t (3) attaching crank te 
shaf,: 

(5) Disconnect follow-up rad (2) from follow-up linkage arm (7) at 
l1nkage support bracket (8) on power plant diaphragm at upper 
vertical centerline of eng1ne, 

(6) Disconnect follow-up rod (9) from bracket (10) at inner s~rface of 
cowl ring at upper vertical centerline. 

Remove follow-up linkage mounted on shaft through bracket (8) by 
removing bracket. Remove 4 balts on each side attaching bracket to 
power plant fan air exhaust diaphragm. Follow-up rod (9) is removed 
with bracket linkage. 

B, Install Forward Thrust Reverser Follow-Up Link&ge 

(1) Place thrust reverser in forward thrust position. 

(2) Install linkage support bracket (8, figure 201) including sbaft 
mounted linkage and follow-up rod (9) to power plant fan air 
exhaust diaphragm at mounting location at upper vertical 
centerline of diaphragm with 8 bracket attachment balts, Add or 
remove laminated shims between bracket and bolt heads as 
required, 

(3) Connect follow-up rad (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 figure 201, 

0ct 15/62 78-6-11 
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(4) lnato.11 follow-up crank (6) on shaft through engine controls strut 
bracket. Secure crank to shaft with nut (3). 

( 5) Connect follow-up rod (2) to link.age arm (7) on bracket rnotmted 
11.nkage with bolt, nut, washer and cotter pin. See figure 201 to 
deterrnine correct end of rod to connect to linkage arm (7). 

tl.Q'Il;· Reinstallation of bolt connecting follow-up rod (2) to 
llllkage arm (7) ma.y be simplifiecl by first installing a guide 
bolt from the right side. The instaJ.lation bolt is then 
inserted frcm the left side, pushlllg out the guide bolt. 
This places the nut on the right side for more convenient 
access. 

(6) Connect the other end of follow-up rod (2) to upper surface of 
follow-up crank (6). 

(a) Insert rigging pin through ngging pin holes in forward and 
aft thrust reverser locking cams, and engine controls strut 
bracket. 

COWL RING 
ASSEMBLY 

11 POWER PLANT FAN 
AIR EXHAUST DIAPHRAGM 

12 BRACKET 
ATTACHMENT BOLT 
(8 PLACES) 

ADD OR REMOVE 
SHIM AS REQUIRED 

3 NUT~ 4 BOLT 

1 CHECK NUT 

5 NUT 

8 LINKAGE SUPPORT 
BRACKET--~ 

2 FOLLOW-UP ROD (SEE DETAIL A 
FOR LATER CONFIGURATION) 

6 FORWARD THRUST 
REVERS ER 
FOLLOW-UP CRANK 

CHECK NUT 
7 FOLLOW-UP 

LINKAGE ARM 

UP 

2 FOLLOW-UP ROD 
!LATER CONFIGURATIONl 

~ 
FWD ~ DETAIL A 
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(b) Pos1t1.on end of follow-up rad (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 
adJustlllents, Tighten checknut following adjustment. 

( c ) Install washer and nut ( 5 ) , 

(7) On inside surfaces of bracket, apply fillet sealing compound, Pro­
Seal 567 ( Coast Pro-Seal and Manufacturing Co., Los Angeles, Calif. ) 
or equivalent, around Jol.ning edge of bracket and d1aphrag111 
structure, Do not seal drain hole in bracket. 

(8) Remove rigging pin. 

2. AdJustment/Test Forward Thrust Reverser Follow-Up Linkage 

2 

A. Rig Forward Thrust Reverser Follow-Up Li.rua4l:e 

(1) Place forward thrust reverser in full forward thrust position 
(a.gainst forward stops). 

(2) AdJust length of follow-up rod assembly (2) until 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 mAT THE CLEVIS OR FORK END OF FOLLC1,/-UP ROD (9) 
DOES NOT CONTACT STRUC'.!URE WI'll! LINKAGE D' THE REVERSE 
'.IHRUST POSITION. SUCH A CONDITION COULD It-!POSE EXCESSIVE 
STRAIN ON ROD ( 9) AND RESULT :m THE FORK AND/ OR SPHERICAL 
BEARING BEING LOOSENED IN 'll!E BARREL OF THE ROD END 
FUTING. 

NOTE Aft thrust reverser follow-up linkage rigging should be 
checked prior to performing this rigging, (Refer to 78-6-21,) 

Jan 15/70 
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AFr THRlJ& REVEBSEH IDIIDW-YP LINKAGE - MAnjTENANCE PRAÇTICES 

l, Rernoval/Insta.llation Aft Thrust Reverser Follow-Up Unka;re 

2 

A, General 

(l) The aft thrust reverser follow-up pulley, the aft thrust reverser 
drum-and-crank and yoke assembly, and the miscellaneous linkages 
( control roda and 1dler a.ms) ma,y be removed sepan.tely, When any 
miscellaneous linkages are removed, pert'orm rigging according to 
instructions 1n paragraph 2,B, 

(2) If replacing idl.er link (figure 201) the torg_ue on the bolt attaching 
idl.er link to actuator support link shou1d be limited to 15 to 25 
pound-inches, to prevent bushing seizure, 

B, Eg_uipment and Ma.teria.ls 

( l) Spring sca.le - 0 to 250 pounds 

(2) Rigging pin MS20392 or 0,312 (+0,000/-0.003) diameter piD 

(3) Spanner wrench - F71435-4 or eg_uivalent (F71435-4 is part of engiDe 
control. wrench kit - F7l.435,) 

C, Remove Aft Thrust Reverser Follow-Up Linkage 

(l) 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 shs.ft thrOugh 
engine controls strut bracket. 

(c) Remove forward thrust reverser follow-up crank from shs.ft, 

(d) Remove l.ockring (15) from nut (14), Remove nut (14) using 
spanner wrench. 

(e) Loosen cable turnbuckles (l) and remove callles from aft thrust 
reverser follow-up pulley (13), 

(f) Remove follow-up pulley from sha.ft, 

(2) Remove follow-up drum-and-crank and yoke, 

(a) Loosen cable turnbuckles and remove callles tram follow-up 
drum-and-crank unit (5, figure 201), 

(b) Disconnect two follow-up control. rods (3) at yoke (6) 
attachment. 

çr 15/64 78-6-21 
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1 

1 ( c) Remove bol ts ( 2) and washers from bracket ( 4 places) and remove 
1 drumiand-crank and yoke from engine. 
1 

Insta.11 Aft 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. Tighten nut 
Within torque range of 290-410 pound-inches. Install lockring 
(15) carefully, checking for firm circumferential contact of 
t~e ring in the nut groove and correct tang penetration. 

CAUTION CAREFUL INSTALLATION OF THIS LOCKRING IS REQUIRED. 
DISTORTION OF LOCKRING OR IMPROPER INSTALLATION MAY 
CAUSE INSUFFICIENT PENETRATION OF LOCKRING TANG 
RESULTING IN NUT LOOSENING, 

CABU DRAWING NO CABU L.ENGTH CABU flTTINGS REF 

D> NO REQ A B SIZE 1 i 

A ól-10I89 1 81 JO 

f 

42 BO J/87xl9 AN669S4RH BAC-Tl4A-4 

B BAC-CIJG--225C 1 22 5 I181Xl9 AN669S4LH BAC-Tl4A-4 

C BAC-CUG--167C 1 261 l/81Xl9 AN!69S4LH BAC-Tl4A-4 

(l::> SEE FIGURE 201 FOR CABU LOCATIONS 

CABU A 

A 

1:==t□1==J:[]~<2Z??IZ?21Z/222?22? cZ2?1ZliZ1?24 t? ?2? 2??? "?i< » >?? <i < 2?(: IJ 
2 

CASUS B & C 
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Aft Thrust Reverser Follow-Up Control Cables 
Figure 202 78-6-21 

Page 202A 



" 

' 

,, , 
'Tt);, ,,.., 

.t. -'I:".., 

J 

f 

• 

. , .. "" 

.. 

-

,, 
~4:, /,,: 

;t-::-Ç t :, ~ , 
' }~ 

~# 
, ";i ... ~~ 

~:.' 

/, 



r----------------, , EFFECTIVITY , 
~----------------J 

TURBOFAN 

BOEIN~+ 

MAINTENANCE MANUAL 

(c) Install forward tbrust reverser follow-up crank (9) over sha.ft 

(d) Install nut (10) securing follow-up crank to sha.ft through 
eng.me controls strut bracket. Tighten nut witlu.n torque 
range of 290-410 pound-inches Maximum of 660 pound-inches is 
allo\18.ble for insta.llation of cotter pin. 

(e) Attach control cables to follow-up pulley (13). 

(f) Insert rigging pin through ngging pin hole (7) in follow-up 
drum-and-crank unit (5) and drum support bracket. 

(g) Place forward thrust lever in full forward thrust position and 
insert ngging pin through rigging pin hole (12) in aft thrust 
reverser locking cam and eng:Lne controls strut bracket. 

(h) Adjust turnbuckles (1) until ngging pin is easily inserted 
with a cable tension of 200 to 230 pounds. 

(i) Remove rigging pins. 

(J) Attach forward thrust reverser follow-up rod to forward thrust 
reverser follow-up crank with nut, bolt and \18.Sher Rig 
forward thrust reverser follow-up linkage. See 78-6-ll, "Rig 
Forward Tbrust Reverser Follow-Up Linkage" 

(2) Install follow-up drum-and-crank and yoke. 

(a) Position bracket with follow-up drum-and-crank and yoke 
attached and insta.il bracket wi th \18.Shers and mounting bol ts 
( 2). 

(b) Connect cables to drum-and-crank unit ( 5). 

(c) Insert ngging pin,through rigging pin hole (7) in drum-and­
crank unit and bracket. 

78-6-21 
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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 controle strut bracket 

(e) Ad.just turnbuckles (l) until rigging pin is ee.sily inserted 
with a cable tension of 200 to 230 pounde, 

(f) Remove rigging pin (12) from aft thrust reverser locking cam 
and engine controls strut bracket, but leave rigging pin (7) 
through follow-up drum-and-crank unit (5) and bracket in place 

(g) Check that correct vertical clearance exists between sleeve 
and strut skin and adjust if necessary. Refer to 78-5-61, 
"Adjustment/Test Af't 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 ende align freely with holes in yoke (6) while 
maintaining yoke in correct horizontal alignment, 

N0TE. The length of follow-up control rode (4) is not to be 
adjusted during rigging, The length of these rods 
should be the original insta.lled length of 9.76 inches 

(J) Install bolts with nuts and cotter pins through rod ende and 
yoke 

(k) Remove rigging pin (7) 

2 Adjustment/Test Aft Thrust Reverser Follow-Up Linkage 

A General 

(1) The aft thrust reverser follow-up linkage 1s rigged with the thrust 
reverser in the forward thrust position and with the engine at 
ambient (atmospheric) temperature 

B E4uipment and Materials 

(1) Rigging pin MS20392 or 0 312 (0 000/-0 003) diameter pin 

C, Ad.just Aft Tb.rust Reverser Follow-Up Linkage 

78-6-21 
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(1) Insert rigging pin (7, figure 201) in follow-up drum-and-crank unit 
(5, figure 201) and follow-up drum support bracket. 

(2) Place forward thrust lever in full forward thrust position and 
insert rigging pin (12) through aft thrust reverser locking cam and 
engine controle strut bracket 

8 
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(3) Adjust turnbuckles (1) unt1l rigging pin is easily inserted with a 
cable tension of 200 to 230 pounde, 

(4) Remove rigging pins, 

(5) Prepare to rig aft thrust reverser follow-up linke.ge from follow-up 
drum to aft thrust reverser h1nge drive mechanism 

{a) For this rigging it is necessary tbat the aft thrust reverser 
sleeve stop be adjusted to give correct clearance between 
sleeve and strut skin, Refer to 78-5-61, "Adjustment/Test Aft 
Thrust Reverser • 

(6) Position thrust reverser sleeve against forward stop, 

(7) Remove bolt from end of both follow-up control rode (3) at yoke (6) 
connect ion. 

(8) With forward thrust lever maintained in the forward thrust position, 
install rigging pin through follow-up drum-and-crank unit (5) and 
follow-up énmi support bracket, 

(9) Ad.just length of control rode (3) such tbat bolts removed lll step 
(7) can be installed freely wh1le maintaining yoke horizontally 
aligned, 

~: nie length of follow-up control rode (4) is not to be 
adjusted during rigging, nie length of these rode should be 
the original. installed length of 9.76 inches, 

(10) Install outs and cotter pins, 

(ll) Remove rigging pins, 

Jun 15/62 
Revised 
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AFT TRRUST RE\IERSER ~Ç'IDATORS - MAINT;:tjANCE PFAÇTICES 

1. Genera.l 

A The time irr;olved in re.:co,,ing the upper actuator assembly is greater 
than for the lower acti.::i.to~ assembly. Tf one of the upper actuator 
cylinders 1s d.amaged, an a..i..;ernat!VP to re::,lacing the complete upper 
actuator assembly would be to deactivate the ~ed actuating cylinder 
by disconnecting the cylinder rad end and capping the air source according 
to the procedure in paragraph 3 below It is not allowable to deactivate 
a complete actuator, top or bottom 0nly one cylinder of the four in 
bath actuator assemblies may be re'ndered inoperative. When an actuating 
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. Remova.1/Installation Aft Thrust Reverser Actuators 

6 

A. Equipment and Materia.ls 

(1) Anciseize compound - Ease-0ff 990 (T<>..xa.cone company, Dallas 8, 
Texas) or eqUivalent 

B. Remove Aft Thrust Reverser Actuators (See figure 201 ) 

(1) Remove aft thrust reverser lower actuator assembly. (See view 1, 
figure 201. ) 

(a) 

(b) 

(c) 

(d) 

( e) 

(f) 

Disconneci; pneumatic tubing. 

l,lanually actuate lower sleeve loek and slide sleeve slightly 
aft so that loek remains disengaged, 

Remove sleeve lower track to actuator assembly attachment bolt 
(2). 

Remove actuator rad to truck attachment balts (3), 

Remove balts (1, figure 201) attaching lower actuator support 
link (7) to thrust reverser assembly fonrard. ring. 

Remove balts (5) attaching support strap (L.) to support 
fitting (8). 

(g) Remove two balts (6) at lower actuator support plate 
connection and remove actuator assembly from engine. Provide 
support for actuators while removing balts. 

SB, 2()98 
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ECCENT1llC BUSHING 

PLAIN BUSHING 

DEiAIL A 

'• 
-- 8 ,, S~PPORT flTllNG 

ACTlJ;TQR r -

7 'ACTUATOR SUPPORT LINK 

, ,, ~ 

~1,. ',. J \ SUPPORT ,, 
l PLATt. / .,. 

1 BOLT 12 PLICESl 

,, 

6 

l, SUPPORT STRAP 12 PLJICESl 

2 SLEEVE LOWER TRACK 
TO ACTUATOR ASSfMBLY 

• ATTACHMENT BOLT ------~ 

SEE DETAIL A 

LOWER ACTUATORS INSTALLATlON 

VIEW 1 

~-r '., . . --::-----.-~ 

FWD 

' ·î ~' ' ' , 
' : "",'1 

THRUST REYERSER ASSEMBLY 
FORWARD RING 

/ SLEEVE LOCK 

, '/ HOOK ASSt',1BI.Y 

•rat\"'"""'il!!e'--s,:--,n-'-- J ACTUATOR ROO TO 
TRUCK ATTACHMENT BOLT 

- AFT THRUST REVERSER - -' ' ,: : 'b SLEEVE LOWER TRACK 

1 ' ~------ ,_ AFTTHRUSTREVERSER 
' - IJ \J ._,_ LOWER ACTUATORS 

c • -' , IJ TRUCK ,ASSEMBL; 
' . -

' 

Thn.st Reverser Actua tors1:Installa tion 
Figure 201 ( ~heet 1 or· 2 ), • 
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(2) Remve aft thrust reverser upper actuator aseembly. (See View 2, 
f'1gure 201. ) 

(a) 

(b) 

( C ) 

(d) 

( e) 

(f' ) 

Ma.nua.lly posi~ion thruet reverser in f'orwa.rd thrust posit1on. 

Remove af't tbrust reverser sleeve accese panels L3708 and 
R3708 in strut f'airing area. of' sleeve. See Cha.pter 12, "Access 
Doore and Panels." 

Remove bolt (10, figure 201), nut and bushing ( 2 places), 
attaching actuator assembly to ts.1lp1pe. 

Disconnect actuator piston rode f'rom Bleeve connection by 
remoV1ng bolt (9), 2 bushings, wa.sher, nut and cotter pin in 
two places. 

D1sengage sleeve lower loek and canually move ~leeve aft to ,:aui 
acces to up,er actuator truck attachment bolts (5). 

Remove bolts (12), wa.shers, serrated splice plate and sh1ms, 
atts.ching truck to f'orwa.rd ring. 

(g) Remove bolt (11), nut, and two-bushings attaching upper 
actuator assembly to upper actuator support link and remove 
upper actuator aasembly. 

UPPER AcnJATOR 
TRUCK ASSEMBI. Y 

PER ACTUATORS TRUCK 
SEMBLYATTACHMENI 
113 PI.ACES! 

AFT THRUSl REVERSER 
UPPER AClUATORS ASSEMBI. Y 

AFT fr'~WST P:VERSER 
SL:..n.,,: fJ~'1'jARD Ri•~G 

3 
Jan 15/63 

10 AClUAlOR ASSEMBL Y 10 
l<RPlPE ATTACHMENT 
BOLT Il PLACES! ____ ,,,, ~------ AFT THRUSl REVERSER 

SLE.EVE ACCESS PANa lll!III 

"---=..,...---- TA~PIP[ MOUNTJNG FlANG[ 

UPPER ACTUATORS IMSTALLATION 

VIEW 2 

Aft Thrust Reverser Actuators Insts.llation 
Figure 201 ( Sheet 2 of' 2 ) 

1 

78-6-41 
Pa.ge 203 

~AR l>AI 2 7 MAi 196' 



1 

- ,. ~ ( .... "'6t"t >-r Dl::!J,D 
' 

MAINTENANCE MANUAL
1 

····························~ : EFFKTIYITY : ............................ ~ 
TURIOFAH 

C, Install Aft Tbrust Reverser Actuators· 

(l) Install aft thrust reverser lower actuator assembly, 

-----( a) Coat threads and shank of all bolts '111th antiseize compound 
prior to 1nstallat1on, 

(b) Position aft thrust reverser lo'lier actuator assenibly underneath 
engine änd fonard of aft thrust reverser sleeve, as sho'lill 1n 
figure 201 and attach to actuator support plate 'lii th 2 bol ts 
(6) and nuts. 

(c) While still supporting actuators me.nually connect actuator 
support link (7) to thrust reverser assembly fonard ring 'liith 
bolt (1), nut, bushing and cotter pin (2 places) 

( d) Attach support straps ( 4) to support fitting ( 8) 'lii th bushing, 
bolt (5), nut and cotter pin, Install bolt 'liith shank 
pointing out, 

(e) Connect actuator rod ende to lo'lier actuator truck assembly 
'liith 2 bushings, bolt (3), nut and cotter pin, 

(f) Connect lo'\ier sleeve track to actuators 'liith bolt (2) and nut, 

(g) Connect pneumatic tubing, 

(h) Rig aft thrust reverser, See 78-5-61, "AdJustment/Test Aft 
'l!lrust reverser," 

(2) Install aft thrust reverser upper actuator assembly, (See vie... 2, 
figure 201.) 

78-6-41 
Page 204 

(a) Coat threads and shank of all bolts 'liith antiseize compound 
prior to installation, 

(b) Slide sleeve fonard so that sleeve fonard ring is for'liard of 
tailpipe m:iunting flange 

(c) Pos1t1on actuators from fonard end of sleeve, Align upper 
actuator truck assenibly 'liith mounting surface on sleeve fonard 
ring, 

(d) Attach sleeve fonard ring to upper actuator truck 'liith 3 bolts 
(12) and 'liashers, serrated splice plate and shims, Position 
splice plate and shims bet'lieen truck and upper surface of 
for...ard ring Install balts from bottom side of rings, 

3 
Nov 15/62 
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AFr 'JE!UST REVERSER HINGE DRIVE MEC!IANISM - MAINTENANCE PRACTICES 

1. Removal Installation Af't Tbrust Reverser H e Drive Mechanism (Upper 
or Lower Hinge Area 

A. Equipment and Materials 

(l) Antiseize compound - Ease-Off 990 (Texacone Company, Dallas 8, Texas) 
or equivalent 

B Remove Hinge Drive Mechanism 

(1) Disi:,onnect hinge drive mei:,hanism drag links (2, figure 201) from 
aft thrust reverser sleeve at sleeve i:,onnei:,tions-

(2) Disconnect hinge drive links (5) from damshell door hinge arms by 
removing bolt (6) through damshell door hinge arm. 

(3) Unfasten loi:,k wire and remove idler link installation bolt (7) at 
hinge support fitting (2 places). 

(4) Remove hinge drive idler link (l) with link (5) and link (2) 
attached (2 places) 

C. Install Hinge Drive Mei:,hanism 

(l) Coat threads and shank of all balts with antiseize compound prior 
to installation. 

(2) 

(3) 

(4) 

(5) 

(6) 

Place art thrust reverser in forward thrust position. 

Position one hinge drive idler link (1, figure 201) with hinge drive 
drag link (2) and hinge drive link (5) attached at installation 
loi:,ation at clamshell door hinge area and install idler link 
installation bolt (7) through h1nge support fitting and idler link 
(1). Loi:,kvire bolt. 

Connect hinge drive link (5) to i:,lamshell door h1nge arm with bolt 
(6) Insert bolt from outer surface of hinge arm through aft 
follow-up rad and hinge drive link (5). 

With aft thrust reverser sleeve against forward stops insert 
rigging pins through hinge drive idler links (1) and hinge support 
fitting, adjust length of hinge drive mei:,hanism drag links (1) so 
that installation bolt (4) can be inserted freely through sleeve 
attacbment and rad end. 

Install nut and .:,otter pin. 

3 
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2, AdJustment/Test Hinge Drive Mechanism 

A, Ad.just Hinge Drive Mechanism (See :f'igure 201.) 

(1) Maml&lly positian a1't thrust reverser sleeve sgainst forward stops. 

(2) Remove aide covl panels. 

(3) Ad.just length o:f' hinge drive drag 11.llk rods by using check llllt at 
a1't thrust reverser sleeve connection end until rigging pina can be 
easil;r inserted througb. the rigging pin ho1es through the h1nge 
drive idler 11.llks (1) and the h1nge support fitting. 

(4) Ad.just length o:f' h1nge drive drag l1Dka (2) using check nuts at 
sleeve connection end o:f' drag 11.llk rods. 

(a) Disconnect h1nge drive mechaniam. drag l1Dka (2) by remov1Dg 
bolt (4), llllt and cotter pin (2 places). 

(b) Align rigging pin holes in h1nge drive idler l1Dka (1) and 
hinge support fitting and insert rigging pina. 

(c) Ad.just length o:f' drag l1Dka (2) using check llllt (3) at 
sleeve connection until attacbment bo1t (4) can be :f'reel;r 
installed. 

(d) Remove rigging pins. 

7 IDLER LIHK IHSTALLATIOH SOLT-~ 

~--HIHGE SUPPORT FITTING 

1 HINGE DRIVE IDLER 
LINK (Z PLACES) 

RIGGING PIN LOCATION 

AFT THRUST 
REVERSER SLEEVE 

FWD 

~ 

78-6-51 
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AFT FOLLOW.UP 
ROD (2 PLACES) 

~IOLER LINK 
(2 PLACES) 

--

Z, HINGE DRIVE MECHANISM DRAG LINKS 
(2 PLACES) 

---,,.._..,,g."-:,-<-- 3, CHECK NUT 

/'-""#"7"--, HINGE DRIVI DRAG LINK ATTACHMENT BOLT 

NOTl!i 
UPPER HINGE DRIVE INSTALLATIOH 
SHOW TYPJCAL FOR LOWER HlNGE DRIVE 

H1nge Drive Mechaniam. Instal.lation 
Figure 201 2 
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(e) Attach 'actuators to tailpipe with bolt (10), nut and bushing 
(2 places). 

(f) Attach actuators to upper actuator support link v.i. th bolt (11), 
nut and two bushinge. 

{g) Connect pneumatic tubing. Tighten coupling nut at connection 
of pneumatic line to welded manifold cross fitting to 350-400 
pound-inches torque. 

CAUTION: DO l'IOT EXCEED 350 TO 400 POUJIID-IJIICBES '.l'ORQUE ON ANY 
WELDED Fli'l'l.lil.• ON 'l!llE MANIFOLD. llAMAGE TO FI'l'l'INGS 
WJ HESULT IF 'mIS T0RQUE IS EXt:e:e:oreo. 

(h) Connect actuator red ende to sleeve connection. 

1) Cis.in access to actuator rods and sleeve connection through 
access panels L37o8 and R370B, 

2) Position eccentric bushing in rod end so that piston red 
is in uppermost position relative to cylinder centerline. 
(Rele in bushing down. ) 

3) Position plain bushing in eccentric busbing, 

4) Attach rod end witb bolt (9), nut, washer and cotter pin 
to sleeve connection, 

(i) Rig aft thrust reverser. See 78-5-61, "Adjustment/Test Aft 
Thrust Reverser. 

3, Deactivate Aft Thrust Reverser Upper Actuator Cylinder 

3 

A. Remove aft thrUBt reverser sleeve access panels L37o8 and R37oB. 

B. Remove short line at rear of tbe a.ff'ected cylinder and cap inlet port 
tee. (Bee figure 202.) 

C. Disconnect cylinder red end, push rod to stowed position, and secure 
vith safety vire. 

D. Remove welded menifold assembly ''B" nuts from the forward end of both 
, cylinders. 

This is neceseary due to the rigidi ty of the welded manifold and 
clearance between "B" mrt. wben inPtel J 1 ng plug. 

Jan 15/64 7B-6-41 
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E, Remove "B" nut union from cylinder to be deactivated and plug "B" nut 
with suitable plug, 

F. Reinstall weld manifold assembly on ope:rative cylinder. 

G. Repla.ce acceso1 panels. 

' H. Run aircraft and reverse one complete cycle noting revers1ng act1on. 

I. Tag all parts and store in airplane cargo compsrtlllent. 

• IMOl lOCAllOIO 

H'fAO [NO PORt 1NLë:T 

WELOEO MANI FOLD 

N.ET PORT T 

SB. 2098 

1.PPER CYLi:-:DER ~~STALLATION 

78-6-41 
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Upper Actuator Cyl1nder Deact1vat1on 
F1gure 202 
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FORWARD TIIBUST REVERSER ACTUAIDRS - REMOV AL/INS'l'ATT /\TION 

1 Remove Forward Thrust Reverser Actuators 

A Remove fan cowl pi.nels. 

B Wi th a man on each si.de of the engine, move cowl ring aft to reverse 
thrust posi tion. 

C Disconnect pneuma.tic l:Lnes (2 places) from actuator. 

lf actuator 
fittings on 
right-hand. 

1.s bel.Ilg replaced, remove lockwire and remove banjo 
aft end of actuators 5 and 7 left-hand and 4 and 7 
Retain fittings for install.ation on new actuator. 

D. lf removing an actuator attached toa 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 vane 
assembly. 

F. Remove bolt holding actuator to fo:nre.rd support and remove actuator 
from engine. 

2. Install Forward Thrust Reverser Actuators 

3 

A. Position actuator at fo:nre.rd support point on engine with fixed rod 
bearing end betYeen clevis flanges of engine mounting bracket. Attach 
with bolt, 'WB.sher, nut, and cotter pin. lnstall yasher under bolt 
Tighten bolt to 20-25 pound-inches. lnsert cotter pin. 

NOTE. Check banjo fittl.Ilgs on aft end of actuators 5 and 7 left-hand 
and 4 and 7 right-hand If fittings were removed, loosened, or 
show evidence of leakage, install new crush YaBher, torque fitting 
to 200-220 pound-inches, and lockYire to the actuator bushing 
retainer. 

B. Connect pneumatic lines to actuator (2 places). LockYire universal 
fittl.Ilg bolts. Check that no side loads or dmm leads are imposed on 
actuator by hose install.ation. If bose support clamps have been 
dl.sturbed, position clamps to proper position on bose. Check 
corresponding actuator on another engine to verify clamp location. 

Apr 15/69 78-6-31 
Page 401 + 



BDEIN~+ Ef'FECTIVITY 

Tl/RBOFAN 
MAINTENANCE MANUAL 

C, If inste.lling actuator to blocker door, check for clearance between 
door and cowl ring with actuator bottomed and cowl ring against reverse 
thrust stops, On installations uaing ma.gnesium blocker doors, the 
minimum clearance is 0.02 inch. On installat1ons uaing aluminum blocker 
doors, the minimum clearance is 0,10 inch, If specified clearance is 
not present at locations shown, check actuators for proper extended 
length measured from rod end bearing centerline to aft face of buahing 
retainer plate. (See figure 401,) 

D. If in.stalling actuator to vane assembly, adjuat length of actuator rod 
so that actuator will not bottom in either extreme of actuator travel. 

~: With vane actuator adjusted to desired length ma.ke 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. Lockwl.re jamnut on rod end bearing assembly, 

F. Install bolt attaching actuator to blocker door or to vane assembly, 
Install one washer under nut and one under bolt heed at ma.gnesium 
blocker door connection. Install one washer under nut at aluminum 
blocker door connection, Install one washer under nut at vane assembly 
connection, 

G. Check blocker door for free moveent by raising door by hand from 
reverse thrust position to point where door links bottom against the 
link fitting stop. The door is to be moved into this position and 
back to reverse thrust position freely by hand, 

H, 

78-6-31 
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CAUTION. WHEN CONNECTING ACTUATOR ROD TO VANE ASSEMBLY TIGETEN NUT 
CAREFULLY SO THAT BOLT HEAD AND NUT ARE JUST SEATED AGAINST 
THE FLANGES OF THE CLEVIS. OVERTIGH'l'ENTIIG OF THIS NUT AND 
BOLT CAN CAUSE BENDING OF THE CLEVIS FLANGES WHICH CAN RESULT 
IN THEIR FAILURE, 

Test thrust reverser operation per 78-6-0, Test Thrust Reverser Control 
System. 
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THRUST REVERSER PC:SITION INDICATING SYSTEM - DESCRIPTION AND OPERATION 

General 1 

A. A position inàicating system for each thrust reverser provides an amber 
light inàication [ ( to the pilot) of the position of the forward and aft 
thrust reversers I relati ve to their forward stowed position and wbether 
or not the aft thrust reverser 1B locked. Illumination of a light 
inàicates that either the forward thrust reverser sleeve or the aft thrust 
reverser sleeve has left the forward stowed position or that bath sleeves 
have left the forward stowed pos1tion. The light will illuminate 
wbenever the aftl thrust reverser sleeve mechanical loek 1B àisengaged, 

B. The pos1t1on indicating system consists of two microswitches on each 
eng1ne, one for the forward thrust reverser and one for the aft thrust 
reverser, and an1 amber position indicating light for each engine. (See 
f1gure 1. ) The ~yetem ut111zes 28 volt d-c power, 

GEN DRIVE 
AND WARM 
LIGHTS 

1 

1 

1 

1 1r.::1 = 11 
-dz._ ~----TD EHGINE NO • 
J!, o-~--1,----,~ REVERSER OPERATIHG 

LIGHT SWITCHES 

ff"-._,_ __ -,-1 __ ~---TO EHGINE NO 3 
11. o 1 ~ REVERSER OPERATING 

LIGHT SWITCHES 
1 
1 

e.. ••• _..:.;__..:,l..:.:._-1~----TO ENGINE NO, 2 
• ~ REVERSER OPERATING 

1 LIGHT SWITCHES 

' 
""0-...;.; __ 1....;.. _ _,., lllii-------r-----, 

2'VDC 

R,lDID AND 
TR CIRCUIT 
BRE<lKER 

PANEL (PS) 

i 
1 

REVERSER 
OPER"TING 

LIGNTS 

,iLOT'S 
INSTRUMENT 

PAHfL 

l l 
ENGINE NO, 1 
FORWARD REVERSER 
OPER" TING LIGHT 
SWITCH 

EHGINE NO 1 AFT 
RfVERSER OPER" TING 
LIGHT SWITCH 
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Thrust Beverser Position Inàicating System Circuit 
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The micros'llitch for the af't thrust reverser is mounted to the left hand 
side of the lower hook loek. The s'llitch actuator contacts a metal plate 
mounted to the undersurface of the thrust reverser lower truck, msintains 
the s'llitch plunger in the depressed position (position indicating light 
off) when the aft thrust reverser sleeve is in the forward stowed 
position and the hook loek is engaged Whenever either the hook loek 1s 
disengaged or the sleeve is out of the forward stowed condition or both, 
the position indicating light '11111 illuminate. The forward thrust 
reverser micro-s'llitch 1s attached to the forward thrust reverser 
carriage assembly at the 9:00 o'clock position as shown in figure 3. A 
striker plate, mounted on the carriage, holds the s'llitch plunger in the 
depressed position (position indicating light off) during forward thrust 
operation. 

FORWARD THRUST 
RMRSER OPERATING 
LIGHT SWITCH----, 

CARRIAGE TRACK--✓ 

CCIM~IGURATIOH 2 

SWITCH STOP 

FORWARD THRUST 
REVERSER CARRIAGE 
ASSEMBLY-Un 
HAND SIDE 
19 O'CLOCK POSfilON 1 

Dec 15/63 
Forward Thrust Reverser Operating Light S'llitch 

Figure 3 18-1-0 
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THRUST ':l.EVERSER OPERATlliG LIGHT SWITCHES - MAINTEl'IANCE PRACTICES 

EFFECT/VITY 

TURBOFAN 

1. Removal/Tnst.allation Thrust Reverser Operating Light Switches 

A, General 

( l) There is one operating light microswi tch mounted on the fo~ 
thrust reverser and one mounted on the aft thrust reverser. Each 
switch is bracket-mowted by two screws. The fo~ thrust 
reverser operating light switch bas screw-type wiring terminal 
connectors. The aft thrust reverser operating light switch bas 
stud-type terminals and nuts. Bath nut and screw-type switch 
terminal connectors should be tightened to 9 pound-inches torque 
when connecting w1ring to the SWl tch. Locknuts may be replaced by 
plain nuts and lockwashers if unable to meet this torque requirement. 

CAUTICTl• DO NOT EXCEED 9 POUND-INCHES TORQUE ON SWITCH TERMINAL 
CCNNECTOR NUTS ( OR SCREWS) OR DAMAGE TO SWITCH MAY RESULT. 

2. Adjustment/Test Thrust Reverser Operating Light Switches 

13 

A General 

( l) The thrust reverser operating light switches may be tested by 
observ1ng the lights while operating the thrust reverser with ground 
air. Caut1on must be exercised when operating the system with an 
external air source to avoid violent operating speeds. 

WARNING• PERSCJNNEL MUST STAY CLEAR OF ENGlliE WHrn THRUST REVERSER 
IS BEING ACTUATED. A PLACARD SHOULD BE PlACED Cll CCllTROL 
STAND WARNING AGAINST ACTUATICll OF THRUST LEVERS WHILE 
PERSCID!EL ARE WORKING Cll THRUST REVERSER. 

B. Equipment and Materials 

(l) Air Pressure Source - 60 ps1g capacity 

Aug 15/66 78-7-l 
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C. Adjust Aft Thrust Reverser Operating Light Switch 

( 1) Open engine aide cowl panels. 

(2) Manually move aft thrust reverser sleeve aft until sleeve truck 
roller contacts hook and check that vertical gap between tap of 
roller and hook is 0,00 (+0,05/-0.00). This shall be defined as 
the fully locked position of hook, 

(3) Check that switch is actuated (reverser operating light illuminates) 
when loek hook, is moved upwa,rd O .10 ( +O. 05 /-0. 00) inch from the 
fully locked position as defined above. Adjust switch to attain 
this requirement by bending the switch actuator arm slightly within 
limits shown in figure 201. 

D. Test Aft Thrust Reverser Operating Light Switch 

78-7-1 
Page 202 

( 1) Remove engine aide cowl panels and fan cowl panels. 

WARNING GROUND AIR SUPPLY MUST NOT BE COINECTED UNLESS THE ENGINE 
SIDE COWL PANELS ARE REMOVED OR CCMPLETELY CLOSED AND FAN 
COWL PANELS REMOVED, TO AVOID STRUCTURAL OR ENGINE DAMAGE 
OR mJURY TO PERSalNEL. 

( 2) Disconnect electrical leads from forward thrust reverser operating 
light switch. 

NQ:n; This is necessary because either the forward or aft operating 
light switches, when ,actuated, cause the reverser operating 
light to illumina te. 

( 3) Connect electrical power to reverser operating light circuit. 

(4) Place forward and reverse thrust levers at idle. 

( 5) Connect air pressure source to ground service connection 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. 

( 6) Check tha t applicable REVERSER OPERATlNG light on pilot' s 
instrument panel is not illuminated. 

( 7) Push aft end of loek hook upwards O .10 ( +O. 05 /-0. 00) as shown in 
figure 201 and check that REVERSER OPE~TING light illuminates. 

13 
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[]> SWITCH MUST BE ACTIVATED WITHIN 
THIS DIMENSION FROM FULLY LOCKED 
POSITION TO ATTAIN THIS REOUIRE­
MENT, THE SWITCH MAY BE ADJUSTED 
BY IENDING THE SWITCH ACTUATOR 
ARM SUGHTLY WITHIN LIMITS 
SHOWN IN DETAIL A 

SWITCH ADJUSTMENT LIMITS 
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DETAIL A 

AFT THRUST REVERSER 
LOWER ACTUATOR 

AFT THRUST REVERSER 
LOWER LOCK HOOK 

VIEW 1 

SEE DETAIL 8 

10 (+O 05/-0 00) 
[l> 

SEE DETAIL A 

AFT THRUST 
REVERSER SLEEVE 

0 00 (+0 05/-0 001 INC"H GAP 
CHECK GAP WITH ROLLER AGAINST 
HOOK AS SHOWN THIS IS 
FULLY LOCKED POSITION 

LOCK HOOK 

DETAIL B 

AFT REVERSER 
SLEEVE Tl!UCK 
ROLLER 

Jan 15/70 
Af't Thrust Reverser Position Indicating Switch Adjustments 

Figure 201 78-7-1 
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( 8) Move reverse thrust lever aft to maximum reverse thrust posi tion 
and return to interlock position, Check that light remains 
illuminated during entire cycle, 

(9) Return reverse thrust lever to IDLE position. Check that light 
goes out, 

' (10) Disconnect air source and electrical power. 

( ll) Reconnect wiring to forward thrust reverser operating light switch, 
Tighten'terminal connector'screws on switch to 9 powid-inches torque, 

CAUTICN: DO NOT EXCEED 9 POOND- mcHEs TORQUE OR DAMAGE TO SWITCH 
MAY RESULT, 

(12) Replace side cowl panels and fan cowl panels. 

E. Test Forward Thrust Reverser Operating Light Switch 

( l) Remove engine aide cowl panels and fan cowl panels, 

WARNmG• GRCIUND AIR SOPPLY MUST NOT BE CCNNECTED UNLESS THE ENGmE 
SIDE COWL PANELS ARE REMOVED OR COMPLETELY CLOSED AND FAN 
COWL PANELS REMOVED, TO AVOID STRUCTURAL OR ENGINE DAMAGE, 
OR Ill'JURY TO PERSCNNEL. ' 

( 2) Disconnect electricaJ. leads from aft reverser operating light switch, 

t!.Qll;· This is necesss.ry because either the forward or aft thrust 
reverser operating light switches, when actuated, cause the 
operating light to illuminate, ( See 78-7-0, figure l.) 

78-7-l 
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(3) 

( 4) 

(5) 

( 6) 

Connect electrical power to operating light circuit, 

Place forward and reverse thrust levers at idle. 

Connect air pressure source to ground service connection in nacelle 
strut and regulate to 25 psig to hold thrust reverser 1n forward 
thrust position. See figure 6, 78-6-0, for location of ground 
service connection, 

Check that appllcable operating light is not illuminated, 
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( 7) Move reverse thrust lever aft to interlock posi tion ( approximately 
60° of lever movement). The applicable operating light should 
illuminate innnediately after the cowl ring assembly has left the 
forward sealed position, Open the circuit breaker, The light shall 
go off, Close the circuit breaker, 

( 8) Move lever to maximum reverse thrust posi tion and return to 
interlock position, Check that light remains illuminated during 
entire cycle, 

( 9) Return reverse thrust lever to fonra.rd thrust IDLE position, 
Check that operating light goes out, 

(10) Disconnect air source and electrical power, 

( 11) Reconnect \liring to aft thrust reverser operating light switch. 
Tighten terminal connector nuts on svitch to 9 pound-inches torque. 

CAUTICX'I'• DO NOT EXCEED 9 POUND-INCHES TORQUE OR DAMAGE TO SWITl::H 
MAY RESULT. 

( 12) Replace engine side cowl panels and fan cowl panels, 

1
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