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FIGURE 1. SCHWITZER MODEL 4-450
(7748900) TURBOCHARGER.
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FIGURE 2. SCHWITZER MODEL 4-456 FIGURE 4. SCHWITZER MODEL 4D-454C
(10935279) TURBOCHARGER. (10912638) TURBOCHARGER.
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CHAPTER 1
INTRODUCTION

Section |. GENERAL

1. Scope

a. This technical manual contains instruc-
tions for general support and depot maintenance
of the Schwitzer Model 4-450 (7748900), 4-456
(10935279), 4D-554 (53591-C- 139552), and 4D-
454C (10912638) turbochargers (figs. 1 through
4). Themanual contains description of and pro-
cedures for troubleshooting, disassembly, in-

spection, repair, and assembly.

b. Appendix I contains a list of current
references applicable to the turbochargers.

¢. Appendix II contains an illustrated list of
repair parts allocated to general support and
depot maintenance.

d. Notice of discrepancies, or recommended
changes, should be forwarded on DA Form 2028
direct to Commanding General, U. S. Army
Tank Automotive Center, ATTN: SMOTA-M,
Warren, Michigan 48090.

e. This technical manual differs from TM 9-
2990-201-35, dated 21 February 1962, TM 9-
2990-201-35P, dated 8 January 1962, and the
turbocharger portion of TM 9-2815-207-35,
dated 19 July 1963, and TM 9-2815-207-35P,
dated 23 May 1963 as follows:

(1) Combines general support and depot
maintenance instructions and repair
parts lists in one manual.

(2) Revises information on engine turbo-
charger assembly, Model 4-450
(7748900), for early Continental
Model LDS-427-2 engines.

(3) Includes information on engine tur-
bocharger assembly, Model 4D-454C
(10912638), for late Continental Model
LDS-427-2 engines.

(4) Includes information on engine tur-
bocharger assembly, Model 4-456
(10935279), for Military Model LDS-
465-1 engines.

(5) Revises information on engine tur-
bocharger assembly, Model 4D-554
(53591-C-139552) for Mack Model
ENDT-673 engines.

f. The pertinent vehicle operator's manuals
contain operating instructions and maintenance
operations allocated tothe operator inperform-
ing maintenance work within his scope.

g. The pertinent vehicle organizational
maintenance manuals contain instructions for
maintenance within their scope.

2. General Support and Depot Maintenance
Allocation

Refer to the pertinent vehicle organizational
maintenance technical manual for the mainte-
nance allocation chart.

3. Forms, Records, and Reports

For current and complete listing of all au-
thorized forms, refer to current issue of DA
Pamphlet 310-2. TM 38-750 contains instruc-
tions on the use of maintenance forms pertain-
ing to components covered in this manual.

Section Il. DESCRIPTION AND DATA

4. Description

a. General. The turbochargers (figs. 1
through 4) are adapted for gasoline and diesel
(multifuel) engine installations. Turbochargers
make use of heat energy that is normally lost

in engine exhaust gases. Exhaust gases, forced
out of the engine, drive a shaft and turbine
wheel (figs. 5 and 6) which drives the com-
pressor wheel. The compressor is basically a
centrifugal blower that increases velocity of
air entering engine intake manifold.
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b. Operation (fig. 7). Operation of the four
models of turbochargers is as follows:

(1) Exhaust gases from the engine enter
turbine housing through the exhaust
inlet on the housing. Gas flows
around the turbine housing and radi-
ally inward through a set of nozzles
on the nozzle ring assembly. These
nozzles increase the velocity of the
exhaust gas before it enters the tur-
bine wheel.

(2) Pressure of the exhaust gas is con-
verted into kinetic energy which acts

— ,
A g 7
T

BINE WHEEL ASSY |
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TURBINE HOUSING

@)

upon and drives the turbine wheel.
Exhaust gas then exits through ex-
haust outlet of the turbine housing
and through the conventional exhaust
system of the vehicle.

The turbine wheel shaft, in turn,
drives the compressor wheel. Air
enters at the center of the compres-
sor wheel and flows radially outward
through a diffuser section and into
the compressor housing. Com-
pressed air leaves through a tangen-
tial outlet in the compressor housing
and enters engine intake manifold.

THRUST COLLAR
AND FLINGER ASSY' -

SUARARANARRRR

==|

PISTON RINGS

COMPRESSOR COVER ORD E49735

FIGURE 5. TYPICAL TURBOCHARGERS 7748900 AND 10935279 - SECTIONAL VIEW.
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BEARING HOUSING

THRUST BEARING

SHAFT AND TURBINE [iatummnbat il
WHEEL ASSY S — ’
\ COMPRESSOR
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PISTON RINGS

R

TURBINE HOUSING ()
COMPRESSOR COVER ORD E49736

FIGURE 6. TYPICAL TURBOCHARGERS 10912638 AND 53591-C-139552 - SECTIONAL VIEW,
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c. Lubrication (fig. 8). Lubrication of the
four models of turbochargers is basically the
same, They are pressure lubricated from the
engine lubricating system through external pip-
ing from the engine oil gallery to the turbo-
charger oil inlet, Oil flows into the bearing
housing and then to the sleeve bearings and re-
turns to the engine crankcase through an exter-
nal line, On turbochargers 10912638 and
53591-C-139552, oil also flows directly to the
thrust bearing, Two piston rings, located on
the shaft and turbine wheel prevent oil from en-

(EXHAUST GASES

tering the turbine housing., Two piston rings,
located on the thrust collar on turbochargers
7748900 and 10935279, or located on flinger
sleeve on turbochargers 10912638 and 53591-
C-139552, prevent oil from entering the com-
pressor housing, These piston rings are not
positive type seals, Piston ring type oil seals
are used at each end of the shaft and turbine
wheel utilizing air pressure from the compres-
sor directed behind the rings to effectively seal
off the oil,

I INCOMING
L AR
-

ORD E49737

FIGURE 7. TYPICAL TURBOCHARGER - AIR FLOW DIAGRAM.



5. Data

Manufacturer.......... .. T Schwitzer Div.

Models and engine applications:

Model Engine Application

....................................... Model LDS-465-1
.................................... Mack Model
ENDT-673
................................. Model LDS-427-2
... Model LDS 465-1A

................................. Model LDS 465-2

Outside diameter of compressor

air inlet opening.............iiiiiiii 3l in.

€ 2, TM 9-2990-201-45

Outside diameter of compressor
air outlet opening...............c.ocoiiiiiiiiii 3 in.
Turbine exhaust inlet openings:
Models 4-456, 4D-554, 4LE-354 and

4LE-456 ((2) openings) ........... 153 x 234
Model 4D-454C-((1) opening) ........... 2% x 3-7/16
Inside diameter of turbine exhaust outlet opening
Models 4-456, 4D-554 and 4D-454C ....3.278 in.
4LE-354 and 4LE-456 ......................... 3.328 in.

Qil inlet pressure to bearing housing:
Idle ...
Full throttle .............ccooiiiiiiiiiiiienns

! %
v/
M,w,,,,w/mamcmwe ou/

Figure 8. Typical turbocharger lubrication diagram.
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CHAPTER 2
PARTS, SPECIAL TOOLS, AND EQUIPMENT FOR
GENERAL SUPPORT AND DEPOT MAINTENANCE

6. General

Special tools and equipment and maintenance
parts over and above those available to the using
organization are supplied to Ordnance general
support maintenance units and depot shops for
maintaining and/or repairing the material.

7. Repair Parts

Repair parts are listed in Appendix II which is
the authority for requisitioning replacement
parts for general support and depot mainte-
nance.

8. Common Tools and Equipment

Standard and commonly used tools and equip-
ment having general application to this materiel
are listed in DA Supply Manuals SM 9-4-4910-
A57, A59, A65, and A66; SM 9-4-4940-A08;
SM 9-4-5180-A01, A17, A20, A58, A81, and A82;
and are authorized for replacement by TA and
TOE.

9. Special Tools and Equipment

Special tools illustrated in figure 82 and listed
in table 1 are those tools necessary to perform
the operations described in this technical man-
ual.

Table 1. Special Tools and Equipment for General Support and Depot Maintenance

Ttem e Refaronce Use
GAGE, nozzle van spacing ............ 4910-977-8972 41 and 82 Measure space between vanes on noz-
(10951060) zle ring on turbocharger 10935279
only.

PLIERS, bearing retaining ring ...| (10935598) Compress the bearing housing sleeve
bearing retaining ring for removal
and/or installation.

REPLACER, collar and com- 5120-870-6924 51, 59, and 82 Replacing thrust collar or compressor

pressor wheel. (10899147) wheel.

SLEEVE, shaft ring expander ....... 4910-885-3465 55 and 82 Install piston rings on shaft and tur-

(10899148) bine wheel.
SLEEVE, thrust collar ring .......... 4910-870-2122 52 and 82 Install piston rings on thrust collar
(10899149) on turbocharger 10935279 only.
SOCKET, wrench attachment, 5120-654-3629 54 and 82 Used with torque wrench to tighten
compressor housing. (8755594) compressor, housing-to-bearing hous-
ing cap on turbochargers, 10935279
only.




Table 1—Continued.
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Identifying Figure
Item Number Reference Use
SPACER, sleeve, clearance 4910-870-2123 58 and 82 Used as a dummy wheel when determ-
checking. (10899150) ining the compressor wheel back clear-
ance.
SUPPORT, compressor wheel dis- | 4910-870-2124 23 and 82 Support bearing housing when press-

assembly.

SUPPORT, turbine wheel

(10899152)

4910-870-3759
(10899151)

40, 41, 55, 59, and
82

ing shaft and turbine wheel assembly |
out of compressor wheel and thrust
collar.

Support turbine wheel when pressing
thrust collar and compressor wheel
on turbine shaft.
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CHAPTER 3
TROUBLESHOOTING

Section |I.

10. Purpose

a. Information in this chapter is for use of
maintenance personnel in conjunction with
and as a supplement to the troubleshooting
section in the pertinent vehicle organizational
maintenance manual. It provides continua-
tion of instructions where a remedy in the
organizational maintenance manual refers to
general support maintenance personnel for
corrective action.

b. Operation of a deadlined vehicle without
a preliminary examination can cause further
damage to a disabled component and possible
injury to personnel. By careful inspection and
troubleshooting, such damage and injury can
be avoided. In addition, the causes of faulty
operation of a vehicle or component can often
be determined without extensive disassembly.

11. General Instructions and Procedures

a. This chapter contains inspection and
troubleshooting procedures to be performed
after a disabled turbocharger has been re-
moved from the vehicle.

b. The inspections made while the compo-
nent is mounted in the vehicle are for the most
part visual and are .0 be performed before
attempting to operate the vehicle. The object

Section |II.

12. Troubleshooting Before Disassembly

a. General. Troubleshooting the turbo-
charger before disassembly is essential in de-
termining what parts are unserviceable and
must be repaired or replaced during overhaul.
The shaft and turbine wheel (figs. 5 and 6),
sleeve bearings, and thrust washers are parts
likely to show the most wear. Figures 9 and
10 below, shcw iie necessary steps in deter-
mining excessively worn parts.

b. Check Shaft and Turbine Wheel Radial
Movement. Clamp the exhaust inlet flange of
the turbine housing in a soft-jawed vise. At-

8

GENERAL

of these inspections is to determine the condi-
tion of the component, and if found defective,
to take precautions to prevent any further
damage.

¢. The troubleshooting performed while the
component is mounted in the vehicle is that
which is beyond the normal scope of the using
organization. Check the troubleshooting sec-
tion of the pertinent vehicle organizational
maintenance manual, then proceed as out-
lined in this chapter.

d. Inspection after the component is re-
moved from the vehicle is performed to verify
the diagnosis made when the component was
in the vehicle, to uncover further defects, or to
determine  malfunctions if the compo-
nent alone is received by the maintenance es-
tablishment. This inspection is particularly
important in the last case because it is often
the only means of determining the malfunc-
tion without completely disassembling the
component.

e. Troubleshooting a disabled component
after it has been removed from the vehicle
consists of subjecting it to certain specified
tests. This chapter discusses those symptoms
which can be diagnosed and interprets the
results in terms of probable causes.

TROUBLESHOOTING PROCEDURES

tach a dial indicator to turbocharger with a
clamp or magnetic base holder. Position dial
indicator point against flat of square end of
turbine shaft as shown in figure 9. Check shaft
and turbine wheel radial movement as follows

(1) Push both wheels sideways in direc-
tions shown by white arrows and
note lowest reading while rotating
wheels in alternate directions. Take
readings from four sides of square
end of the shaft.

(2) Push both wheels sideways as shown
by black arrows and note lowest
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reading while rotating wheels in
alternate directions. Take readings
from four sides of square end of
shaft.

———s1+—RADIAL MOVEMENT

ORD E17816

FIGURE 10. CHECKING TOTAL END PLAY.

?L‘g{,LQ'?,‘,’HEEL 10912638 and _ 53591- C-139552.

- 7 Refer to table 2 for corrective.
v procedure,

(8) Subtract lowest reading from highest
reading to obtain total radial move-
ment, Maximum permissible shaft
and turbine wheel movementis 0, 023-

AN COMPRESSOR  / inch. Refer to table 2 for corrective
'\\\ procedure,
ORD E45683 c. Check End Play. Clamp exhaust inlet

flange of turbine housing in a soft-jawed vise.
Attach a dial indicator to turbocharger with a
clamp or magnetic base holder. Position dial

FIGURE 9. CHECKING SHAFT AND indicator point on end of turbine shaft and wheel
TURBINE WHEEL AND COMPRESSOR as shown in figure 10. Move shaft and turbine
WHEEL RADIAL MOVEMENT., wheel to extreme up and down positions to

check total end play. Total end play should be
Note. To obtain total radial within 0, 004 and 0. 008-inch,
movement of the compressor

wheel, reverse position of turbo- 13. Troubleshooting After Disassembly

charger and follow the same pro-

cedure. Maximum permissible Troubleshooting after disassembly is basi-
movement is 0.023-inch for turbo- cally an inspection of internal parts. Refer to
chargers 7748900 and 10935279 troubleshooting table (table 2) for malfunctions,

and 0.035-inch for turbochargers, probable causes, and their corrections.
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Note.

Table 2. Troubleshooting

The procedures necessary tc accomplish the instructions pro-

vided in the ""Corrective action' column of table 2 are contained in their

respective paragraphs of this manual:

i,e,, disassembly instructions are

contained in paragraphs 16 through 31; cleaning instructions in paragraph

32; inspection, repair, and replacement instructions in paragraph 33; and

assembly instructions in paragraphs 34 through 50.

Malfunction Probable causes Corrective action
. Compressor and turbine | a. Carbon build-up behind tur- | a. Disassemble and clean unit.
wheels drag bine wheel. : Assemble unit.
b, Dirt accumulation behind | b, Disassemble and clean unit.
compressor wheel. Assemble unit.
c. Dirt causing drag in bear- . Disassemble and clean unit

ings.

‘O

and replace damaged parts.
Assemble unit,

dirty

. Shaft and turbine wheel and | a, Worn bearings. a. Disassemble unit, replace
compressor wheel radial bearings, andassemble unit.
movement exceeds highlimit
(fig. 9) W, Shaft worn. b. Disassemble unit, replace

compressor wheel and shaft
and turbine wheel, and as-
semble unit,
¢, Bore in bearing housing | c. Disassemble unit, replace
worn. bearing housing.

. End play exceeds 0, 008-inch Thrust faces of thrust col- Disassemble unit, replace
(fig. 10) lar on turbochargers 774- thrust collar, bearing or

8900 and 10935279, thrust washers, and assemble unit.
bearing on turbochargers

10912638 and 53591-C-

139552, or thrust washers

‘worn.,

. End play less than 0.004- | a. Carbon build-up behind tur- | a. Disassemble unit, clean
inch (fig, 7) bine wheel. wheel, assemble unit.

b. Dirt accumulation behind | b, Disassemble unit, clean
compressor wheel. wheel, assemble unit.

. Compressor end of turbine | a, Excessive intake restriction. | a. Checkfor clogged air clean-

er (referto pertinent vehicle
operators manual). Replace
the air cleaner element and
clean the entire air intake
system thoroughly. Check
for collapsed intake tube and
replace if necessary.

10
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Malfunction Probable causes Corrective action

5. Compressor end of turbine | b. Insufficient air filtration due | b, Disassemble, clean, and as-

dirty ~ Continued to leaks in air intake piping semble unit, KRefer to per-
between air cleaner and tinent vehicle operators
turbocharger. manual.

c. Operating under long idle | c. Disassemble, clean, and
periods in dusty areas. assemble unit.

6. Turbine wheel blades broken | a. Failed engine parts entering | a. Clean entire exhaust system
off, tips missing, or bent turbine housing, (refer to pertinent engine

maintenance and repair
manual), Disassemble unit,
replace compressor and
turbine wheels. Assemble
unit,

b. Wheel striking turbine hous- | b, Disassemble, clean, and
ing after bearing hasbecome replace unserviceable parts
damaged or worn, as necessary. Assemble

unit.

7. Compressor wheel blades Foreign material entering Clean complete air intake
either worn or broken off air intake system and strik- system (refer to pertinent

ing wheel. engine maintenance and re-
pair manual), Disassemble
unit, replace shaft and tur-
bine wheel and compressor
wheel. Assemble unit,

8, Vanes of nozzle ring peened Foreign material entering Clean entire exhaust system
reducing opening between turbine housing from engine (refer to pertinent engine
vanes exhaust manifold or failed maintenance and repair

engine parts. manual). Disassemble unit,
replace nozzle ring, and
assemble unit.

9. Oil entering compressor | a. Pistonrings worn or broken. a. Disassemble unit, replace

housing from bearing hous-

the thrust collar piston

ing rings, and assemble unit.

b. Excessively worn ring lands | b. Disassemble unit, replace

on thrust collar. thrust collar and piston

rings, and assemble unit,

10. Oil entering turbine hous- | a, Shaft and turbine wheel pis- | a, Disassemble unit, replace

ing from bearing housing ton rings worn or broken, piston rings, and assemble
unit.

b. Ring lands on shaft exces- b. Disassemble unit, replace

sively worn.

shaft and turbine wheel and
piston rings, and assemble
unit,
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CHAPTER 4

REPAIR AND. REBUILD

Section |. GENERAL

14. Purpose

a. This chapter provides instructions for
disassembly, cleaning, inspection, repair, re-
build, assembly and test-and adjustment of the
turbochargers after being removed from the
engine.

b. Removal and installation procedures for
the turbochargers are covered in pertinent ve-
hicle maintenance manuals or engine general
support and depot maintenance manuals.

15. Disassembly and Assembly Instructions

a. Disassembly Instructions.

a. Paragraphs
16 through 31 provide disassembly

procedures

for the turbochargers. The sequence of instruc-
tions ((1), (2), and (3)) for figures 11 through
39 indicates the sequence of instructions to be
followed for disassembly operations.

b. Assembly Instructions. Paragraphs 36~
through 50 describe only those assembly oper--

ations which cannot be accomplished by merely
reversing the sequence of and procedures for
disassembly. Where the assembly instructions
are the reverse of disassembly instructions,
reference is made to the pertinent disassembly
instructions. The sequence of disassembly in-
structions ((1), (2), and (3)) for each illustra-
tion should be performed in reverse order ((3) R
(2), and (1)) in order to perform the assembly
procedure.

Section Il. DISASSEMBLY

16. General

Disassembly of the turbocharger should be
performed by following the paragraph instruc-
tions and using illustrations as descriptive ref-
erences.

Note. Disassembly procedures for all
turbochargers are the same unless indicated
otherwise by the use of their part number.

17. Cleaning Before Disassembly

Before beginning disassembly, thoroughly
wash the exterior of the turbocharger with dry-

cleaning solvent or volatile- mineral-spirits_

paint thinner. Thoroughly dry with compressed
air or a clean dry cloth,

Wurnirg_: Particles blown by compressed
air are hazardous. Make certain the air
stream is not directed at the user or any
other person in the area,

18. Removing Oil Inlet Adapter and Oil Outlet
Cover—Turbocharger, 7748900 Only

Remove oil inlet adapter and oil outlet cover

12

from the turbocharger as follows:

a, Oil Inlet Adapter. Refer to figure 11,

BEARING

OIL INLET
ADAPTER

FIGURE 11. REMOVING OR INSTALLING OIL
INLET ADAPTER - TURBOCHARGER 17748900

(1) Remove two screws and lock wash-
ers (A) attaching oil inlet adapter (B)
to bearing housing assembly.

(2) Remove oil inlet adapter (B) and
adapter gasket. Discard gasket.
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b. Oil Outlet Cover. Refer to figure 12. ring (A) using retaining ring pliers -
10899175 until lock ring can be re-
(1) Remove two hex head cap screws and moved from groove in compressor
lock washers (A) attaching the oil cover (B).
outlet cover (B) to the bearing hous-
ing assembly. (2) Remove compressor cover (B).

(2) Remove oil outlet cover (B) and
cover gasket, Discard gasket.

COMPRESSOR

¥ RETAINING RING PLIERS
k —10899175

FIGURE 13. REMOVING OR INSTALLING
COMPRESSOR COVER - TURBO-
CHARGER 17748900.

EXTERNAL]]
SHIELD)

b. Turbochargers 10935279, 10912638, and
53591-C-139552, Refer to figures 14 and 15,

(1) Scribe alinement marks on compres-
sor cover and bearing housing as
shown in figure 14,

FIGURE 12, REMOVING OR INSTALLING OIL
OUTLET COVER AND COMPRESSOR CAP
SCREWS - TURBOCHARGER 7748900.

(3) Scribe alinement marks (C) on com-
pressor cover, compressor housing
assembly, bearing housing assembly,
and turbine housing to ensure correct
positioning during assembly.

4) Remove lockwire from compressor
cover cap screws (D). Remove eight
cap screws and sealing washers se-
curing the compressor cover to com-
pressor housing assembly. Discard
sealing washers and lockwires.

19. Removing Compressor Cover

a, Turbocharger 7748900, Refer to figure FIGURE 14, SCRIBING ALINEMENT MARKS
13. ON COMPRESSOR COVER AND BEARING
HOUSING - TURBOCHARGERS 10935279,
(1) Compress compressor cover lock 10912638, AND 53591-C-139552,

13
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FIGURE 15, REMOVING OR INSTALLING
COMPRESSOR COVER - TURBOCHARGERS
10935279, 10912638, AND 53591-C-139552

(2) Remove clamp nut (A, fig. 15),

(3) Remove compressor cover (B, fig.
15) with clamp (C). Remove and dis-
card compressor housing packing
from bearing housing on 10912638
and 53591-C-139552,

20. Removing Compressor Extension Assembly

Remove compressor extension assembly on
turbochargers 7748900 and 10935279, Refer
to figure 16,

Note. Compressor extension on turbo-
chargers 10912638 and 53591-C-139552, is
an integral part of the compressor cover and
is removed in paragraph 19,

a, Remove and discard preformed packing
A).

b, Carefully pry compressor extension (B)
free from dowel pin holes ‘in compressor hous-
ing assembly and remove compressor exten-
sion,

¢. Remove compressor cover lock ring (C).

d, Remove and discard cover gasket (D).

COMPRE R
EXTENSK.  ASSY

DOWEL PIN

COMPRESSOR

T HOUSING ASSY
A -

\\ ‘&‘.‘ .
COMPRESSOR COVER Sl
GASKET T

FIGURE 16, REMOVING OR INSTALLING
COMPRESSOR EXTENSION ASSEMBLY -
TURBOCHARGERS, 7748900 AND 10835279,

21. Checking Shaft and Turbine Wheel and Com-
pressor Wheel Total Radial Movement

a, General, Check total wheelradial move-
ment using adial indicator before disassembling
further. This check is important at this point
during disassembly in order to determine how
badly the turbine shaft and sleeve bearings are
worn, This procedure will assist during the
inspection (par. 33) in determining what parts
will need replacement.

b. Checking Total Radial Movement. Refer
to figure 17,

FIGURE 17, CHECKING COMPRESSOR
WHEEL TOTAL RADIAL MOVEMENT,



(1)

2)

Mount a dial indicator {A) on housing
assembly and position indicator point
against flat side of compressor wheel
nut,

Check total wheel radial movement
(B) in the same manner as directed
in paragraph 12b.

Note. Total radial movement
must not exceed 0. 023-inch on tur-
bochargers 7748900 and 10935279,
and 0.035-inch on turbochargers
10912638 and 53591-C-139552, If
radial movement exceeds this
limit, check tolerances of turbine
shaft, bearings surfaces, bearing
housing base, and sleeve bearings
during inspection (par. 33).

22. Removing Bearing Housing Assembly

a. Turbochargers

7748900 and 10935279,

(1)

(2) Refer to figure 19,

\ﬂg j QLORD E17823

FIGURE 18. REMOVING COMPRESSOR

Refer to figure 18. Position eight
point, 3/8-inch socket wrench (A) on
square extension of shaft and turbine
wheel.  Position 3/4-inch socket
wrench (B) on compressor wheel
lock nut. Hold wrenches firmly to

prevent slippage, and possible dam-
age to wheel blades (C).
compressor wheel lock nut,

Remove

WHEEL LOCK NUT.

Straighten tabs

15

(3) Refer to figure 20,

TM 9-2990-201-45

(A) on four lock plates. Remove
eight cap screws (B) and four lock
plates.

Note. On turbocharger 1093-
5279, scribe alinement marks on
bearing housing assembly and tur-
bine housing as shown in figure
14. Scribing the alinement marks
will ensure correct positioning
during assembly.

LOCK PLA
8§ ORD E49740

FIGURE 19. PREPARING TO REMOVE
BEARING HOUSING ASSEMBLY AND
RELATED PARTS - TURBOCHARGERS

7748900 AND 10935279,

Lift bearing
housing assembly and related parts
(A) from turbine housing (B). I
tight, insert two screwdrivers on
opposite sides between bearing and
turbine housings and pry upward.

FIGURE 20. REMOVING BEARING HOUSING
ASSEMBLY AND RELATED PARTS - TURBO-
CHARGERS 7748900 AND 10935279.
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Caution: Immediately after re-
moving the bearing housing assem-
bly place it onthe compressor wheel
disassembly support - 10899152,
as shown in figure 23, to eliminate
the possibility of damaging com-
pressor wheel blades.

b. Turbochargers 10912638 and 53591-C-

139552, Refer to figure 21,

(1) Remove compressor wheel lock nut
as instructed in paragraph 22a(1).
(2) Remove clamp nut (A) and position
clamp (B) to center of bearing hous-
ing being careful not to move bear-
ing housing assembly,
(3) Scribe alinement marks (C) on tur-
bine housing (D) and bearing housing
(E) to ensure correct positioning
during assembly.
(4) Lift bearing housing (E) and related
parts from turbine housing (D).

ORD E49741 K4

FIGURE 21, REMOVING BEARING HOUSING
ASSEMBLY /ND RELATED PARTS - TURBO-
CHARGERS 10912638 AND 53591-C-139552,

Caution: Immediately after re-
moving the bearing housing assem-
bly place it onthe compressor wheel
disassembly support - 10899152,
as shown in figure 23, to eliminate
the possibility of damaging com-
pressor wheel blades.

23. Removing Compressor Whee! and Shaft and
Turbine Wheel

a. Turbocharger 7748900, refer to figure
22, Checkalinement marks on shaft and turbine
wheel and compressor wheel, If the marks are

16

not visible, proceed with subparagraph b(1),
below, and then make new marks before pro-
ceeding with any further disassembly.

SHAFT AND
) TUREINE}WHEELA

iNOTE. MAKE CERTAIN THAT
{SHAFT AND WHEEL ARE MARKED
u? ENSURE CORRECT ASSY.

AN -

FIGURE 22, CHECKING ALINEMENT MARKS
ON SHAFT AND TURBINE WHEEL AND COM -
PRESSOR WHEEL - TURBOCHARGER 7748900.

TURBINE WHEEL

FIGURE 23. PRESSING SHAFT AND TURBINE
WHEEL OUT OF COMPRESSOR WHEEL
AND BEARING HOUSING.
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b. Refer to figure 23, bor press and disassembly support -
10899152,
(1) Mount the turbine side of bearing
housing on compressor wheel disas- Note. On turbocharger 774-
sembly support - 10899152 (A) and 8900, compressor wheel and shaft
support plates. and turbine wheel form a balanced
unit and must be maintained as a
(2) Press shaft and turbine wheel (C) out matched set,
of compressor wheel thrust collar
assembly and bearing housing as- (6) Remove clamp from bearing housing
sembly using an arbor press (B). on turbochargers 10912638 and

53591-C-139552,
Caution: Hold hand under shaft
and turbine wheel when pressing 24. Removing Shaft and Turbine Wheel Piston
out to prevent shaft and turbine Rings
wheel from falling.

Remove piston rings from shaft and turbine

(3) Remove shaft and turbine wheel (C). wheel using snapringpliers. Refer to figure 24.
(4) Remove compressor wheel (D) and Note. After all disassembly has been
shims from behind wheel. Note performed relating to the compressor wheel
thickness of shims and record for use and shaft and turbine wheel so that these
during assembly. parts can be safely stored to prevent damag-
ing their blades, the turbine housing should

(5) Remove bearing housing (E) from ar- be removed from the vise.

| REMOVE AND DISCARD
q TWO TURBINE SHAFT

PISTON RINGS
N

ORD E45688

FIGURE 24. REMOVING PISTON RINGS FROM SHAFT AND TURBINE WHEEL.,

17
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25. Removing Compressor Housing Assembly
or Compressor Back Plate

a, Removing Compressor Housing and
Thrust Collar Assembly - Turbochargers

7748900 and 10935279, COMPRESSOR
HOUSING ASSY

(1) Refer to figure 25. Remove four
socket-head cap screws, lock wash-
ers, and flat washers (A) attaching
compressor housing assembly to
bearing housing assembly. Separate
compressor housing (B) from bearing
housing assembly.

(2) Refer to figure 26. Remove flat
thrust washer (A), thrust collar as-
sembly (B), and spring washer (C).

Note. On turbocharger 774-
8900, the thrust collar assembly
is an inseparable unit; whereas, on
turbocharger 10935279, it con-
sists of three separate parts. Re-
fer to figure 26.

FIGURE 25, REMOVING COMPRESSOR
HOUSING ASSEMBLY - TURBOCHARGERS
7748900 AND 10935279,

g gL g R

TURBOCHARGER—10935279)
FUNGER SLEEVE
THRUST WASHER

THRUST COLLAR ASSY |
N TURBOCHARGER—7748900 ORD E49742
"N COMPRESSOR HOUSING. ASSY.

FIGURE 26. REMOVING THRUST COLLAR ASSEMBLY AND RELATED
PARTS - TURBOCHARGERS 7748900 AND 10935279,

18



b. Remove Compressor Back Plate As-

sembly - Turbochargers 10912638 and 53591~

C-139552,

(1) Turbocharger 53591-C-139552, Re-

fer to figure 27, Scribe alinenient

marks (A) on compressor back plate
and bearing housing to ensure cor-
rect positioning during assembly,
Remove lockwire (B) from compres-
sor back plate cap screws (C) and
remove five cap screws and sealing
washers (C). Discard sealing wash-
ers and lockwire, Remove com-
pressor back plate (D),

ORD E49743

FIGURE 27, REMOVING COMPRESSOR BACK
PLATE ASSEMBLY - TURBOCHARGERS
10912638 AND 53591-C-139552,

(2) Turbocharger 10912638. The pro-

@)

cedure for removing the compressor
back plate assembly for this unit is
the same as in subparagraph b(1),
above, except that this unit utilizes
four cap screws and two lock plates
in place of the five cap screws and
sealing washers, and the lockwire,
Straighten the lock plate tabs and
then remove the cap screws and lock
plates to remove the back plate.

Turbochargers 10912638 and 53591~

C-139552. Refer to figure 28, Re-
move compressor housing packing
(A), flinger sleeve (B), and shims

SNAP RING

™ 9-2990-201-45

@/@/@

ORD E49744

- FIGURE 28, REMOVING FLINGER SLEEVE

ASSEMBLY AND ASSOCIATED PARTS FROM

COMPRESSOR BACK PLATE - TURBOCHARG-
ERS 10912638 AND 53591-C-139552,

26. Removing Thrust Collar or Flinger Sleeve
Piston Rings

Remove piston rings from thrust rollar or
flinger sleeve using snap ring pliers. Refer to

PLIERS

B REMOVE AND DISCARD
B TWO PISTON RINGS

ORD E49745

FIGURE 29, REMOVING PISTON RINGS.
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27. Removing Front and Rear Oil Retainers
and Associated Parts

(C), spacer sleeve (D), thrust ring (E), and
rear oil retainer (F).

Remove the front and rear oil retainers and
associated parts on turbochargers 10912638
and 53591-C-139552,

Note. Turbochargers 7748900 and 1093-
5279 do not have oil retainers.

a, Refer to figure 30, Straighten tabs se-
curing three capscrews (A) and remove screws,
Remove lock plate (B) and oil deflector (C).

FIGURE 31.
REAR OIL RETAINERS AND
ASSOCIATED PARTS - TURBOCHARGERS
10912638 AND 53591-C-139552,

REMOVING FRONT AND

28. Removing Rotor Shaft Sleeve Bearings and
Associated Parts—Turbochargers
7748900 and 10935279

a. Turbochargers
Refer to figure 32.

; 7748900 and 10935279,
{ ORD E49746

(1) Remove and discard compressor

FIGURE 30, REMOVING OIL DEFLECTOR - housing gasket (A).

TURBOCHARGERS 10912638
+« AND 53591-C-139552, (2) Remove sleeve bearing thrust wash-

er (B) and sleeve bearing (C).
b. Refer to figure 31. Remove front oil

retainer (A), thrust ring (B), thrust bearing (3) Remove external shield (D).

EXTERNAL SHIELD

FIGURE 32, REMOVING OR INSTALLING COMPRESSOR HOUSING GASKET, THRUST WASHER,
SLEEVE BEARING, AND EXTERNAL SHIELD - TURBOCHARGERS '7748900 AND 10935279,

20



b. Turbocharger 7748900. Refer to figure
33.

(1) Remove retaining ring (A) from com-
pressor end of bearing housing as-
sembly using retaining ring pliers -
10935598,

(2) Remove retaining ring (B) from tur-
bine end of bearing housing assembly
using retaining ring pliers- 10935598
and then remove thrust washer (C)
and sleeve bearing (D). Using the
same pliers remove the last retain-

ing ring (E).

ORD E49748

FIGURE 33. REMOVING OR INSTALLING
RETAINING RINGS, SLEEVE BEARING, AND
THRUST WASHER - TURBOCHARGER 7748900.

BEARING HOUSING

FIGURE 34, REMOVING OR INSTALLING
RETAINING RINGS, SLEEVE
BEARING, AND THRUST WASHER -
TURBOCHARGER 10935279,

c. Turbocharger 10935279,

ure 34.

Refer to fig-

(1) Remove retaining rings (A and B)
using retaining ring pliers - 10935598

™ 9-2990-201-45

and then remove sleeve bearing (C)
and thrust washer (D).

(2) Using the same pliers, remove the
last retaining ring (E).

29. Removing Rotor Shaft Sleeve Bearings and
Associated Parts—Turbochargers
10912638 and 53591-C-139552

a. Refer to figure 35, Remove rotor shaft
sleeve bearing (A). Remove retaining ring (B)
using bearing retaining ring pliers - 10935598.

FIGURE 35. REMOVING OR INSTALLING
COMPRESSOR END SLEEVE BEARING
AND RETAINING RING - TURBOCHARGERS
10912638 AND 53591-C-139552.

b. Refer tofigure36. Remove retaining ring
(A), rotor shaft sleeve bearing (B), bearing
thrust washer (C), and retaining ring (D). Use

pliers - 10935598 to remove retaining rings (A

and D).

BEARING HOUSING

R REL

144

FIGURE 36. REMOVING OR INSTALLING
TURBINE END SLEEVE BEARING, THRUST
WASHER, AND RETAINING RINGS - TUR-
BOCHARGERS 10912638 AND 53591-C-139552.
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30. Removing Nozzle Ring

Remove nozzle ring from bearing housing as
shown in figure 37 for turbochargers 7748900
and 10935279, If ring is tight on housing, in-
sert a sharp edge blade under the ring flange,
Tap blade lightly, going completely around ring,
until gap is sufficient to receive screwdrivers.
Insert two screwdrivers on opposite sides of
ring and pry upwards against flange until able
to remove the ring, On turbocharger 7748900,
the nozzle ring is not piloted on the bearing

housing and is to be removed from the turbine
housing,

FIGURE 37. REMOVING NOZZLE RING.

Note. Turbocharger 10912638, is not
equipped with a nozzle ring,

31. Removing Retaining Ring, Nozzle Back
Plate, and Internal Shield

2, Remove retaining ring, nozzle back
plate, and internal shield - turbochargers
7748900 and 10935279, Refer to figure 38.

(1) Remove retaining ring (A) using snap
ring pliers - 10935598,

(2) Remove nozzle back plate (B).

(3) Remove internal shield (C) on turbo--
charger 7748900 only,

L. Remove retaining ring and turbine back
plate - turbochargers 10912638 and 53591-C-
139552, Refer to figure 39,

(1) Remove retaining ring (A) using snap
ring pliers - 10935598,

(2) Remove turbine back plate (B).

22

NOZZLE BACK PLATE

INTERNAL SHIELD
ORD E17834

FIGURE 38, REMOVING OR INSTALLING
RETAINING RING, NOZZLE BACK PLATE,
AND INTERNAL SHIELD - TURBOCHARGERS
7748900 AND 10935279,

ORD E49753

FIGURE 39. REMOVING OR INSTALLING
RETAINING RING AND TURBINE BACK
PLATE - TURBOCHARGERS 10912638

AND 53591-C-139552,

- o
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Section Ill. CLEANING, INSPECTION, AND REPAIR

32. Cleaning

After disassembly and before inspection, all
parts must be thoroughly cleaned and dried by
cleaning procedures used atthe unit performing
the repair operations. Clean all metal parts
with volatile-mineral-spirits paint thinner or
dry-cleaning solvent. Refer to TM 9-247 for
other related materials.

Note. Never use a caustic solution, wire
brush, or steel blade scraper. Use bristle
brush or plastic scraper only.

33. Inspection and Repair

a. General, All parts must be thoroughly
examined and inspected to determine if theyare
suitable for rebuild of the assembly or if they
must be discarded and new parts substituted.
Some types of wear or damage may be detected
by visual inspection and other types require
the use of suitable measuring.instruments. All
parts must meet the repair and rebuild stand-
ards set up in paragraphs 54 through 66.

b, Compressor Cover.

(1) Carefully inspect compressor cover
for cracks, distorted flange, and
damaged mating surfaces.

(2) When compressor cover shows signs
of distorted mating surfaces of flange,
cover mustbe replaced, Slight nicks
on mating surfaces can be removed
using a fine mill file.

c. Compressor Extension,

(1) Inspect compressor extension as-
sembly for cracks, broken vanes,
and loose dowel pins. Make sure
preformed packing fits properly in
groove and that retaining groove is
not damaged.

(2) Nicks or slight scratches on mating
surfaces of compressor extension
can be removed using a fine mill file
or crocus cloth, Replace dowel pins
that are damaged.

(8) If dowel pin holes in extension are
oversize and pins fit loosely, replace

compressor extension assembly.

d. Compressor Wheel,

(1) Inspect compressor wheel for bent,
cracked, or missing blades., Itis
important to check closelyfor cracked
blades. Cracked blades will break
during operation and cause severe
damage to the compressor extension
and housing.

(2) Check shaft bore in compressor
wheel against limits specified in the
repair and rebuild standards (par.
55). If the compressor wheel, on
turbocharger 7748900, is damaged,
it will be necessary to replace the
compressor wheel and the shaft and
turbine wheel as a unit because they
are only available in a balanced as-
sembly.

e. Compressor Housing Assembly or Back
Plate,

(1) Inspect the compressor housing or
back plate for cracks and damaged
mating surfaces. Inspect face be-
hind compressor wheel for exces-
sive wear or scoring. Check bore of
compressor back plate against limits
specifiedin repair and rebuild stand-
ards (par, 63). Check bore of insert
in compressor housing against limits
specified in repair and rebuild stand-

ards (par. 54).

(2) Replace compressor housing assem-
bly or back plate when piston ring
bore surfaces are scored or not
within specified limits.

Note. Never attempt to weld a
cracked or damaged compressor
housing or back plate as this may
distort the mating surfaces and
cause theturbocharger to malfunc-
tion when assembled, When cracks
or distortions are evident, replace
compressor housing or back plate.

(3) Remove slight scratches and scoring
from face of compressor housing or
back plate using crocus cloth, Re-
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move allraised metal from compres-
sor cover gasket surface and com-
pressor housing gasket surface,

When the insert in the compressor
housing of turbochargers 7748900
and 10935279, does not meet speci-
fication indicated in repair and re-
build standards (par. 54), replace
the compressor housing,

f, Flat Thrust Washer - Turbochargers

7748900 and 10935279,

(Refer to figure 40,)

¢y

Inspect flat thrust washer for scored
surfaces and distorted condition,
Check flat thrust washer against
limits specified in repair and rebuild
standards (par. 57)., Examine thrust
faces for scores or deep scratches,
Check thrust washer for distortion.

(@) Place flat thrust washer (A) on a

flat machined surface,

(b) Attempt to insert a 0.002-inch

feeler gage (B) between thrust
surface of thrust washer and flat
machined surface. Gage should
not enter between washer and flat
surface when washer is pressed
lightly against the flat surface,

(c) Measure flat thrust washer with

a micrometer, Thickness should
not be less than 0, 092-inch and be
parallel within 0. 002-inch (C).

(2) The flat thrust washer must be re-

FLAT THRUST
WASHER *

placed when found unserviceable,
Slight scratches and scores can be
removed by wusing crocus cloth,
Thrust washer must conform to tol-
erances shown in figure 40,

THRUST
SURFACE

NOTE. SUPPORT—10899151
CAN BE USED FOR FLAT
SURFACE GAGING

ORD E45692

— e - —

FIGURE 40, CHECKING FLAT THRUST WASHER FOR DISTORTION AND PROPER
THICKNESS - TURBOCHARGERS 7748900 AND 10935279,
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g. Spacer Sleeve,

Thrust Bearing, and

Thrust Rings - Turbochargers

10912638 and

53591-C-139552,

1

@)

Inspect the thrust bearing and thrust
rings for scored or scratched sur-
faces., Check spacer sleeve bore
diameter and length against limits
specifiedin repair and rebuild stand-
ards (par. 61)., Check thrust bearing
length between bearing surfaces
against limits specified in repair and
rebuild standards (par. 62). Check
thrust ring bore diameters and thick-
nesses against limits specified in re-
pair and rebuild standards (par. 60).
Replace spacer sleeve, thrust bear-
ing, or thrust rings when not within
specifications.

Replace thrust bearing or thrust rings
if there are deep scores or scratches.
Slight scratches canbe removed from
thrust rings by using crocus cloth,

h. Thrust Collar Assembly - Turbocharger

. 148900,
®

@)

Inspect thrust collar assembly for
worn or scored thrust surfaces.
Inspect outside diameter in ring
groove area for burned spots or evi-
dence of rubbing against bore in com-
pressor housing. If so damaged, re-
place thrust collar. Make sure
thrust surfaces on flanged thrust
washer and thrust collar are smooth,
Slight scratches are permissible,
Check collar assembly against limits
specified in repair and rebuild stand-
ards (par. 58).

Check thickness of thrust washer
against limits specified in repair
and rebuild standards (par. 58).
Check this dimension at several
positions around washer. The
thrust surface in the cupped por-
tion of the washer cannot Dbe
measured unless washer is re-
moved, Disassembly of the thrust
collar assembly is not recom-
mended. When thrust surface in
cupped portion of washer appears
to be worn, replace the assembly,

25
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i. Flinger Sleeve - Turbochargers

T™ 9-2990-201-45

(b) Check piston ring grooves for

wear. A thrust collar assembly
having worn piston ring grooves
must be replaced.

Check shaft bore in thrust collar
against limits specified in repair and
rebuild standards (par. 58). Replace
assembly when bore size is not with-
in specifications.

1091~

2638 and 53591-C-139552,

(1)

@)

Inspect flinger sleeve for scored or
scratched surfaces. Inspect outside
diameter in ring groove area for
burned spots or evidence of rubbing
against bore in compressor housing.
If so damaged, replace thrust collar,
Slight scratches are permissible.
Replace sleeve if grooves are dam-

aged,

Check shaft bore in flinger sleeve
against limits specified in repair and
rebuild standards (par. 63). Replace
flinger sleeve when bore size is not
within specifications.

Jj. Sleeve Bearings and Thrust Washers.

1)

(2)

Inspect rotor shaft sleeve bearings
and sleeve bearing thrust washers
for scratches and worn surfaces.
When sleeve bearings and thrust
washers show evidence of wear, they
must be replaced. Check sleeve
bearing bore diameters against lim-
its specified in repair and rebuild
standards (par. 56 for turbocharg-
ers 7748900 and 10935279, or par.
66 for turbochargers 10912638 and
53591-C-139552). Check  thrust
washers against limits specified in
repair and rebuild standards (par.
59 for turbochargers 7748900 and
10935279, par. 64 for turbocharger
53591-C-139552, or par. 65 for tur-
bocharger 10912638).

Replace sleeve bearing and thrust
washers if inspection shows exces-
sive wear or they do not meet speci-
fications of the repair and rebuild
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standards. Slight scratches can be
removed from thrust washers using
crocus cloth,

k. Bearing Housing.

(1) Inspect bearing housing for cracks
and damaged or scored bore, Check
bore in housing against limits speci-
fied in repair and rebuild standards
(par. 56 for turbochargers 7748900
and 10935279, or par. 66 for turbo-
chargers 10912638 and 53591-C-
139552), Piston ring bore in bearing
housing must not exceed 0. 877-inch,
Replace bearing housing if damaged,

() Remove all raised metal on ma-
chined surfaces using a fine mill
file. Do not attempt welding a
cracked housing, When cracked,
replace housing.

1. Nozzle Ring,

(1) Inspect nozzle ring for distortion and
broken weld joints, Make sure vanes
are not bent or out of alinement with.
each other, Check spacing of nozzle

A

NOZZLE VANE SPACING GAGE—
10899153 (TURBOCHARGER- 7748900)
10951060 (TURBOCHARGER—10935279)

ring vanes on turbochargers 7748900
and 10935279, Refer to figure 41.

(a) Position nozzle ring (A) on a flat

surface.

(b) Check spacing of vanes (B). Use

nozzle vane spacing gage - 1089-
9153 on turbocharger 7748900,
Use nozzle vane spacing gage -
10951060 on turbocharger 1093-
5279, The 'no go" end of gage
should not enter space between
vanes. The ''go" end of gage
should enter space,

(c) On turbochargers 7748900 and

10935279, correct slight varia-
tion of spacing using pliers.
Straightening vanes is not recom-
mended when severely bent.

Note. Nozzle vanes on tur-
bocharger 53591-C-139552,
are cast and cannot be straight-
ened,

(2) When the vanes are severely bent or
damaged, replace nozzle ring.

ORD E49754

FIGURE 41. CHECKING SPACING OF NOZZLE RING VANES -
TURBOCHARGERS 7748900 AND 10935279,
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Shaft and Turbine Wheel.

Note. On turbocharger 7748900,
the shaft and turbine wheel and the
compressor wheel form a balanced
assembly., The complete assembly
must be replaced if either part re-
quires replacement.

(1) Inspect shaft and turbine wheel for

@)

broken, bent, or missing blades,
Repairs are not recommended on
shaft and turbine wheel. Therefore,
if any broken, bent, or missing
blades are found, the shaft and tur-
bine wheel should be replaced. In-
spect piston ring groove walls for
scoring, Minor scratches are ac-
ceptable. Inspect the piston ring
grooves for wear,

Check diameter of shaft against
limits specified in repair and rebuild
standards (par. 55 for turbocharg-
ers 7748900 and 10935279, or par.
66 for turbochargers 10912638 and
53591-C-139552). Replace shaft and
turbine wheel when specifications are
not met,

n, Turbine Housing,

@

)

o.

Inspect turbine housing for cracks,
distorted exhaust outlet flange, and
damaged mating surface. Make sure
any threads are in good condition,
Check interior of housing for evi-
dence of turbine wheel blades con-
tacting concave surface. When this
condition exists, check sleeve bear-
ings for wear as directed in para-
graph 33j,

Repair any damaged threads in hous-
ing with a used tap. Remove raised
metal and slight scratches on mating
surface using a fine mill file. Do
not attempt to weld or braze the
housing. Replace housing when it
cannot be repaired,

Internal Shield - Turbocharger 7748900,

1

Inspect internal shield for cracks,

27
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distortion, or other damage. Posi-
tion shield on a flat surface and
inspect for warped flange. Replace
shield when distorted or warped,
(2) Slight raised metal on mating sur-
faces can be removed using a fine
mill file. Do not weld or braze
cracks. Replace internal shield when
cracked,

Pp. Nozzle or Turbine Back Plate.

(1) Inspect nozzle or turbine back plate
for cracks, distortion, or other dam-
age, Position back plate on a flat
surface andinspect for warpage. Re-
place back plate when distorted or
warped,

Slight raised metal on mating sur-
faces can be removed using a fine
mill file, Do not weld or braze
cracks., Replace nozzle back plate
when cracked.

. External Shield - Turbochargers 774-
8900and 10935279, Examine the external shield
for bends or damage. Straighten bends as re-
quired,

r, Clamp Assembly - Turbochargers 1093-
5279, 10912638, and 53591-C-139552. Inspect
clampassemblies for strippedthreads and dam-
aged "V" bands. Replace clamp assembly if
any damage exists,

s. 0Oil Deflectors - Turbochargers 1091-
2638 and 53591-C-139552, Inspect the oil de-
flector for cracked, broken, or mutilated lock-
ing tabs, Replace oil deflector if tabs cannot
be used to lock tabs.

t. Oil Retainers - Turbochargers 10912638
and 53591-C-139552, Check mating surfaces of
oil retainers for burs. Burs on these surfaces
can be removed by lapping on fine emery cloth,
The area adjacent to the hole on flat surface of
the rear oil retainer is a bearing area. Inspect
it for nicks, scratches, and burs, Minor
scratches or burs can be removed by lapping
this surface on crocus cloth, I surface is ex-
cessively scored or scratched, replace rear oil
retainer,
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Section IV. ASSEMBLY

34. General

a. Assembly Instructions, Paragraphs 36

through 50 are supplemented with illustrations,
figures 42 through 61, that depict only those
assembly operations which cannot be accom-
plished by merely reversing the sequence of
and procedures for disassembly. Where the
assembly instructions are the reverse of the
disassembly instructions, reference is made to
the pertinent disassembly instructions. The
sequence of disassembly instructions ((1), (2),
and (3)) for each paragraph should be per-
formed in the reverse order ((3), (2), and (1))
to accomplish the assembly procedure.

Note. Assembly procedures for all
models of the turbochargers are the same
unless indicated otherwise by the inclusion
of their respective model numbers.

b, Cleanliness During Assembly. The tur-
bocharger is a precision product and extreme
care and cleanliness must be exercised in all
phases of assembly operations to ensure satis-
factory engine performance. Dirt and dust,
even in minute quantities, are abrasive. After
cleaning and inspection and just before each
part is assembled, coat sleeve bearings, shaft
journals, and all contact surfaces with engine
oil (OE). This will ensure sufficient lubrica-
tion of moving parts when unit is first put into
operation.

35. Replacement Kits

Many of the components of the turbochargers
are supplied in the form of kits. These Kkits
and their components are listed in Appendix II.
Whenever a turbocharger is rebuilt, the kits
should be obtained and all of the kit contents
should be used.

36. Installing Rotor Shaft Sleeve Bearings and
Associated Parts—Turbochargers
7748900 und 10935279

Refer to paragraph 28b and ¢ and reversethe
sequence of instructions to install the rotor
shaft sleeve bearings, thrust washers, and re-
taining rings. Do not install the parts covered
in paragraph 28a at this time. These parts will
be installed later.
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Note. When installing retaining rings,
make certain flat side of each ring faces its
respective bearing and that the rings are
properly seated in their grooves.

37. Installing Rotor Shaft Sleeve Bearings and
Associated Parts—Turbochargers
10912638 and 53591-C-139552

Refer to paragraph 29b and reverse the se-
quence of instructions to install the rotor shaft
sleeve bearing, thrust washer, and retaining
rings.

Note. When installing retaining rings,
make certain flat side of each ring faces its
respective bearing and that the rings are
properly seated in their grooves,

38. Installing Internal Shield, Turbine and
Nozzle Back Plates, and Retaining Ring

a. Install Internal Shield on Turbocharger
7748900 Only, Nozzle Back Plate and Retaining
Ring on Turbochargers 7748900 and 10935279.
Referto paragraph 31a andreverse the sequence
of instructions. -

b. Install Turbine Back Plate and Retaining
Ring on Turbochargers 10912638 and 53591-C-
139552. Refer to paragraph 31b and reverse
the sequence of instructions.  ~

39. Installing Nozzle Ring in Turbine Housing

Install nozzle ring in the turbine housing in
turbochargers 17748900, 10935279, and 53591-
C-139552, Refer to figure 42,

40. Installing Shaft and Turbine Wheel and
Piston Rings in Turbine Housing

Install the shaft and turbine wheel and piston
rings in the turbine housing. The procedure is
the same for all model turbochargers. Refer
to figure 43 which illustrates the procedure on
turbocharger, 7748900,

a. Clamp turbine housing (A) in vise.

b. Place shaft and turbine wheel (B) in
turbine housing (A).

—— — . .
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TURBINE HOUSING

NOZZLE RING

INSTALL NOZZLE RING
MAKING SURE RING HAS
A UNIFORM SEAT AROUND
FLANGE OF TURBINE HOUSING

\ - ORD E17844

FIGURE 42. INSTALLING NOZZLE RING IN TURBINE HOUSING -
TURBOCHARGERS 17748900, 10935279, AND 53591-C-139552.

c. Place shaft ring expander sleeve -
10899148 (C) over shaft,

SHAFT RING EXPANDER d. Install two new piston rings (D) into
SLEEVE—10899148 grooves of shaft. Rotate rings until gaps are
180 degrees apart.

€. Remove expander sleeve - 10899148 (E).

41. Installing Bearing Housing on Turbine
Housing

a. Turbochargers 7748900 and 10935279,
(1) Refer to figure 44,

" ORD E17843 (@) Apply a light coat of engine oil
(OE) to shaft and piston rings (A).
Make certain the piston ring gaps

FIGURE 43. INSTALLING SHAFT AND are 180 degrees apart and they
TURBINE WHEEL AND PISTON RINGS are centered on shaft and turbine
ON TURBINE HOUSING., wheel.
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(b) Place bearing housing (B) over Note. If piston rings do not
shaft and position on turbine enter bearing housing easily,
housing. Make sure alinement remove housing and recenter
marks made during disassembly rings.
on turbocharger 7748900, (fig.

12) are alined. (2) Refer to figure 45.

(a) Position external shield (A) so
that alinement mark agrees with
mark on bearing housing made
during disassembly (fig. 12).

Note. The cut-out portion of
the external shield must clear the
turbine housing mounting flange.

(b) Secure external shield and bearing
housing with four lock plates and
eight cap screws (B).

Note. The added length of
the box wrench adapter - 872-
2922 will increase - effective
lever arm and thereby decrease
the above torque value by ap-
proximately 1.5 pound-feet.
Therefore, tighten cap screw
under oil inlet boss to 15.5
FIGURE 44. POSITIONING BEARING HOUS- pound-feet torque,

ING ON TURBINE HOUSING - TURBOCHARG-
ERS 7748900 AND 10935279.

BEARING HOUSING ASSY

EXTERNAL SHIELD

COMPRESSOR COVER
BOX WRENCH-8722922

TURBINE HOUSING

FIGURE 45. SECURING BEARING HOUSING AND EXTERNAL SHIELD ON TURBINE
HOUSING - TURBOCHARGERS 17748900 AND 10935279.
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(c) Tighten cap screws to 17 pound-
feet torque. Use box wrench
adapter - 8722922 (C) only to
tighten cap screw under oil inlet
boss.
(d) Install bearing (C, fig. 32) and
thrust washer (B) in bearing hous-
ing. In some instances only one
- end of the bearing is grooved, if
this is the case the grooved end
must be facing out.

b. Turbochargers, 10912638 and 53591-C-
i39552.

(o]

(1) Refer to figure 46.

(a) Apply alight coat of engine oil
(OE) to shaft and piston rings (A).
Make certain the piston ring gaps
are 180 degrees apart and cen-
tered on shaft and turbine wheel.

(b) Position clamp (B) at the center
of bearing housing (C).
(c) Place bearing housing (C) over

shaft and position on turbine hous-
ing making certain alinement
marks (D) are alined.

Note. If piston rings do not
enter bearing housing easily, re-
move housing and recenter rings.

J oro 5755

FIGURE 46. POSITIONING BEARING HOUS-
ING ON TURBINE HOUSING - TURBOCHARG-
ERS 10912638 AND 53591-C-139552.
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)

Refer to figure 47. Position clamp
(A) on bearing and turbine housing
flanges. Using a suitable grease,
lubricate back face and threads of
clamp nut (B). Install nut and tighten
to a torque of 10 pound-feet. Lubri-
cate and install bearing (A, fig. 35) at
compressor end of bearing housing.

FIGURE 47. SECURING BEARING HOUSING
ON TURBINE HOUSING - TURBOCHARGERS
10912638 AND 53591-C-139552.

42. Installing Front and Rear Oil Retainers—Tur -
bochargers 10912638 and 53591-C-139552

Note. Turbochargers 7748900 and 1093-
5279, do not have oil retainers.

a. Refer to figure 48. Position rear oil
retainer (A) on bearing housing with plain face
against housing making certain the three screw
holes are alined. Place thrust ring (B) and
spacer sleeve (C) over rear oil retainer. Lubri-
cate thrust face only.

FIGURE 48. PLACING REAR OIL RETAINER,
THRUST RING, AND SPACER SLEEVE OVER
BEARING HOUSING - TURBOCHARGERS
10912638 AND 53591-C-139552.
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b. Refer to figure49. Position thrust bear- away portion of o0il retainers and
ing (A) over spacer sleeve with oil passage hole aline screw holes. Position lock
facing retainer. Place thrust ring (B) over plate (B) over remaining screw hole.
thrust bearing. Position front oil retainer (C)
over thrust ring with recessed face towards (2) Secure assembly with three cap
thrust bearing. Make certain the three screw screws (C). Torque tighten screws
holes are alined. to five pound-feet., Bend tabs against

cap screws.

43. Installing Compressor Housing or Com-
pressor Back Plate and Associated Parts

a. Install thrust collar assembly, piston
rings, and compressor housing on turbocharg-
ers 7748900 and 10935279.

(1) Refer to figure 51.

(a) Install flat thrust washer (A) over
shaft with machined thrust face
up. Lubricate thrust face with
engine oil (OE).

FIGURE 49. PLACING THRUST BEARING,

THRUST RING, AND FRONT OIL RETAINER

OVER SPACER SLEEVE - TURBOCHARGERS
10912638 AND 53591-C-139552.

Note. When properly positioned, cutaway
portion of both retainers will be on oil drain
side of bearing housing.

¢. Refer to figure 50.

(1) Position oil deflector (A) over cut-

ORD E49759

FIGURE 51. PRESSING THRUST COLLAR
FIGURE 50. INSTALLING OIL DEFLECTOR, ASSEMBLY OR FLINGER SLEEVE ON SHAFT
LOCK PLATE, AND CAP SCREWS - TURBO- AND TURBINE WHEEL - TURBOCHARGERS
CHARGERS 10912638 AND 53591-C-139552. 7748900 AND 10935279,
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(b)

(c)

@)

(e)

@

®

On turbocharger 7748900, lubri-
cate thrust face of thrust collar
assembly (B) with engine oil (OE)
and place assembly with thrust
flange down over shaft.

On turbocharger 10935279, place
thrust ring (C) over thrust washer
(A). Lubricate thrust face of
thrust washer (D) and position
over thrust ring with machined
face down. Install flinger sleeve
and shaft with piston seal ring
grooved end up.

Position turbine wheel support -
10899151 (F) on arbor press.

If flinger sleeve is tight on shaft,
place bearing housing assembly
(G) in arbor press with square ex-
tension of shaft and turbine wheel
resting on support - 1089951 (F).

Caution: Do not press tur-
bine wheel vanes against con-
tour in turbine housing.

Position collar and compressor
wheel replacer - 10899147 (H)
over thrust collar assembly.

Press thrust collar assembly (B)
for turbocharger 7748900, or
flinger sleeve (E) for turbocharg-
er 10935279, on shaft until it
bottoms against shoulder on shaft.

(2) Refer to figure 52.

(@)

(b)

(c)

(@

Clamp unit in a vise on turbine
housing mounting flange (A).

Place collar ring expander sleeve
- 10899149 (B) over thrust collar
assembly or flinger sleeve.

Install two new thrust collar pis-
ton rings (C) into two grooves of
thrust collar assembly or flinger
sleeve. Rotate rings until gaps
are 180 degrees apart. Lubricate
rings with engine oil (OE).

Remove collar ring expander -
10892149 (B).

™ 9-2690-201-45

THRUST COLLAR RING
¢{ EXPANDER SLEEVE—

FIGURE 52. INSTALLING PISTON RINGS
ON THRUST COLLAR ASSEMBLY OR
FLINGER SLEEVE - TURBYCHARGERS
7748900 AND 10935279.

(8) Refer to figure 53. <
&

(@) Bend tabs on four lock plates
securely against the heads of
eight cap screws (A).

(b) Position new compressor housing

gasket (B) on mating surface of

bearing housing. @ Make certain
screw holes and oil drain passage
in gasket and housing are alined.

THRUST
COLLAR ASSY

SPRING WASHER
.JOIL DRAIN

. 4

~~LOCK PLATE
Aum

‘ORD_E17851

FIGURE 53.
HOUSING GASKET AND SPRING WASHER ON
THRUST COLLAR ASSEMBLY - TURBO-
CHARGERS 7748900 AND 10935279,

INSTALLING COMPRESSOR
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(c) Position spring washer (C) over
thrust collar assembly and against
flanged thrust washer.

(4) Refer to figure 54.

(@) Center piston rings on thrust
collar and make certain ring gaps
are 180 degrees apart.

(b) Position compressor housing (A)
over shaft and turbine wheel and
against compressor housing gas-
ket. Make certain scribe marks
(fig. 12) are alined.

Note. If piston rings do not
enter compressor housing
easily, remove housing and re-
center rings.

(c) Secure compressor housing to
bearing housing with four flat
washers, lock washers, and soc-
ket-head cap screws (C). Torque
tighten cap screws to 20 pound-
feet using torque wrench (B) and
wrench attachment socket -
8755594,

b. Install piston rings, compressor back
olate preformed packing, and compressor
back plate on turbochargers 10912638 and
53591-C-139552.

WRENCH ATTACHMENT s

, &

SOCKET—8755594

FIGURE 54. INSTALLING COMPRESSOR HOUSING ON TURBOCHARGERS 7748900 AND 10935279.

(1) Refer to figure 55.

(a) Position flinger sleeve (A) over
oil deflector with piston ring
groove end up.

Note. If sleeve is tight on
shaft, place unit in an arbor
press and press sleeve on shaft
as shown in figure 55. Remove
tool and replace unit in vise.

2

FIGURE 55. INSTALLING FLINGER SLEEVE
AND PISTON RINGS - TURBOCHARGERS
10912638 AND 53591-C-139552.

COMPRESSOR HOUSING ASSY (

TURBINE HOUSING

SHAFT RING EXPANDER . -



(b) Place collar ring expander sleeve

- 10899147 (B) over flinger sleeve.
(c) Install two new piston rings (C)
into groove of flinger sleeve (A).
Rotaterings until gaps are 180 de-
grees apart. Lubricate rings with
engine oil (CE).

Remove collar
sleeve (B).

@)

ring expander

(2) Refer to figure 56.

(@) Place packing in mating surface
groove of compressor back plate
(A).

(b) Center piston rings on flinger

sleeve and make certain the ring

gaps are 180 degrees apart,

(c) Position compressor back plate

over shaft and turbine wheel and

against bearing housing. Make
certain scribe marks (B) are
alined.

Note. I piston rings do not
enter compressor housing
easily, remove back plate and

recenter rings.

@

Onturbocharger 53591-C-139552,
secure compressor back plate to
bearing housing with five sealing
cap

washers and screws (C).

FIGURE 56. INSTALLING COMPRESSOR
BACK PLATE AND PREFORMED PACKING
ON BEARING HOUSING - TURBOCHARGERS
10912638 AND 53591-C-139552.
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Torque tighten cap screws to 17

pound-feet and secure with locking

wire (D).
(e) On turbocharger 10912638, se-
cure compressor housing to bear-
ing housing with four cap screws
(C) and two lock plates. Torque
tighten cap screws to 17 pound-
feet and secure by bending tabs
against screw heads. Make cer-
tain tab is against flat side of
screw head.

44. Checking Shaft and Turbine Wheel End Play

Check shaft and turbine wheel end play.
Refer to figure 57.

a. Position shim or shims (A) of equal

thickness, removed during disassembly, over
shaft and turbine wheel.
b. Install clearance checking spacer -

10899150 (B) over shaft.

C. Apply film of grease to back face and
threads of compressor wheel lock nut (C). In-
stall locknut andtighten to atorque of 30 pound-
feet. Tighten lock nut in the same manner as
removed (fig. 18) using a 3/8-inch square soc-
ket to hold opposite end of shaft and turbine
wheel.

CLEARANCE CHECKING
SPACER—10899150

ORD E49763

FIGURE 57. CHECKING SHAFT AND
TURBINE WHEEL END PLAY,
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d. Mount dial indicator (D) on compressor
housing or compressor back plate and position
indicator pointer against end of the shaft and
turbine wheel.

e. Move shaft and turbine wheel to extreme
up and down positions (E). Check total shaft
end play. Total end play should be between
0. 004- to 0. 008-inch onturbochargers 7748900
and 10935279, and between 0. 004~ to 0.006-inch
on turbochargers 10912638 and 53591-C-
139552.

Note. When end play is not within above
limits, disassemble turbocharger. The
thrust surfaces of the thrust collar with
assembled flanged thrust washer and flat
thrust washer are the only means of control-
ling end play on turbochargers 7748900 and
10935279, The spacer sleeve, thrust ring,
and thrust bearing are the only means of con-
trolling end play on turbochargers 10912638
and 53591-C-139552. Check the above parts
and any that have worn surfaces must be re-
placed. Reassemble the turbocharger and
recheck shaft and turbine wheel end play.

45. Checking Compressor Wheel Back Clearance

Check compressor wheel back clearance.
Refer to fimzure 58.

a. Check compressor wheel back clearance

CLEARANCE EHECKING}A
SPACER—-10899150 | ™
b i

N .
K,

;
8 =
v,

') 4

-

FIGURE 58. CHECKING COMPRESSOR
WHEEL BACK CLEARANCE,

using feeler gages (A) as shown. Clearanc

should be between 0.020- to 0. 022-inch. Whe.

clearance is not within specifications, add or
subtract shims as necessary until desired
clearance is obtained.

Note. Shims are available in thicknesses
of 0.002-, 0.005-, and 0. 010-inch for turbo-
chargers 7748900 and 10935279, or 0.003-,
0.005-, and 0.010-inch for turbochargers
10912638 and 53591- C-139552.

b. Remove clearance checking spacer -
10899150 (B) after correct clearance has been
established.

46. Installing Compressor Wheel

Install the compressor wheel. Refer to

figure 59.

a. Apply a light coat of lubriplate to bore in
compressor wheel (A). Remove all lubriplate
from back face of compressor wheel.

b. Remove unit from vise and position shaft
and turbine wheel of unit on support - 10899151

COLLAR AND
COMPRESSOR

WHEEL REPLACER—
10899147

SUPPORT—10899151
ORD E17855

FIGURE 59. PRESSING COMPRESSOR
WHEEL ON SHAFT AND TURBINE WHEEL.

)
(e



(B) making certain square end of shaft is
centered on support.

c. Make certain proper thickness of shim
(C) is installed as directed in paragraph 45.

d. Press compressor wheel on shaft and
turbine wheel using collar and compressor
wheel replacer—10899147 (D) until it bot-
toms.

47. Installing Compressor Wheel Lock Nut

Install compressor wheel lock nut. Refer to
figure 60.

a. Mount turbocharger in vise (A).

b. Hold shaft and turbine wheel with an

1l

-

o
[}
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eight point 3/8-inch socket (B) to prevent
damage to the square end of shaft.

¢. Apply a film of grease to back face and
threads of compressor wheel lock nut.

d. Install compressor wheel lock nut using
3/4-inch socket wrench (C). Tighten lock nut
to a torque of 30 pound-feet.

Note. Place a 0.020- to 0.022-inch thick feeler
gage under compressor wheel blades. Rotate wheel
over blades to check for bent blades. If blades are
bent replace turbocharger.

48. Installing Compressor Extension

Refer to paragraph 20 and reverse the se-
quence of instructions to install the compressor
extension on turbocharger 10935279.

¥l

N
N

"Wy ORD E13444

Figure 60. Tightening compressor wheel lock nut.

37



C 1, TM 9-2990-201-45

49. Installing Compressor Cover and
Associated Parts

COMPRESSOR
COVER

4 DEG = 30 MIN_J_

TURBINE
HOUSING

ORD E18445

Figure 61. Correct position of compressor cover.
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a. Place clamp assembly over bearing hous-
ing.

b. On turbocharger 10935279 only, install
new gasket on compressor housing flange and
a new preformed packing on compressor ex-
tension.

¢. On turbocharges 10912638 and 53591—
C-139552, install a new preformed packing in
groove in bearing housing.

d. Make certain the alinement mark on
cover alines with mark on compressor housing.
Refer to figure 61 for correct positioning of
cover,

e. Position clamp assembly over compressor
cover and hearing housing flanges.

Caution: If lock nut is not lubricated,
torque reading will be incorrect and the lock
nut could become loose in service and cause
serious damage.

f. Apply a film of grease to back face and
threads of clamp lock nut. Install lock nut and
tighten to a torque of 10 pound-feet.

50. Installing Oil Outlet Cover and Oil
Inlet Adapter (Rescinded)
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Section V. TEST AND ADJUSTMENT

51. Test

Since the turbocharger performance depends up-
on engine performance, it cannt be tested unless
it is installed on an engine. Therefore, testing
a dismounted turbocharger will consist only of
checking the shaft and turbine wheel for free
rotation and making certain that shaft and tur-
bine wheel radial movement and end play does
not exceed tolerances pointed out in paragraph
12. If the turbocharger passes these tests, it shall
perform satisfactorily when installed on an en-

Section VI.

53. General

The repair and rebuild standards included herein
give th» minimum, maximum, and key clear-
ances of new or rebuilt parts. They also give
wear limits which indicate that point to which
a part or parts may be worn before replacement,
in order to receive maximum service with mini-
mum replacement. Normally, all parts which
have not been worn beyond the dimensions
shown in the “Wear limits” column or damaged

gine.

Caution: Test stand operation of turbocharged
engines without air cleaner or shop filter sys-
tems installed on the engine is prohibited.

The only adjustments necessary to the turbo-
chargers are adjustments made during overhaul.

52. Adjustment

These adjustments are shaft and turbine wheel
end play (para 44) and compressor wheel back
clearance (para 45).

REPAIR AND REBUILD STANDARDS

from corrosion will be approved for service. An
asterisk (*) in the “Wear limits” column indi-
cates that the part or parts should be replaced
when worn beyond the limits given in the “Sizes
and fits of new parts” column. In the “Sizes and
fits of new parts” column, the letter “L” indi-
cates a loose fit (clearance) and the letter “T”
indicates a tight fit (interference).

Note. Paragraphs 54 through 59 refer to turbo-

charger 10937279, whereas paragraphs 60 through 66,
refere to turbochargers 10912638 and 53591-C-139552.

Wear limits

Fig. Ref. Gen. Depot
No. letter Point of measurement Sizes and fits sup maint
54. Compressor Housing Assembly «nd Bearing
79 a Diameter of bearing housing pilot bore ... 1.6490 to 1.6500 * *
b Inside diameter of bushing-type bearing ... 0.719 to 0.720 * *
55. Shaft and Turbine Wheel and Compressor Wheel
79 c Inside diameter of compressor wheel ... 0.4996 to 0.4999 * *
d Diameter of shaft at bearing surface 0.6862 to 0.6865 . *
e Diameter of shaft at thrust collar ... 0.4997 to 0.5000 * *
c-e Fit of shaft in compressor wheel ... 0.0002T to 0.0004T * *
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, Wear limits
Fig. Ref. ) Sizes and fits Gen. Depot
No. letter Point of measurement sup matng

56. Bearing Housing Assembly and Bearings
Turbochcharger 10935279.
79 f Outside diameter of sleeve bearing .. ... 1.0585 to 1.0590 1.0584 *
g Inside diameter of sleeve bearing ... ... 0.6880 to 0.6883 0.6884 *
d-g Fit of shaft and turbine wheel in sleeve bearings ... 0.0012L to 0.0018L * *
, h Diameter of sleeve bearing bore in bearing housing .. 1.0625 to 1.0630 * *
f-h Fit of sleeve in bearing housing ... . 0.0035L to 0.0045L, * *
j Diameter of bearing housing pilot ... 1.6475 to 1.6485 * *
a-j Fit of bearing housing pilot in compressor housing .. 0.0005L to 0.0025I. * *
57. Flat Thrust Washer
79 k Outside diameter of thrust washer . 1.6415 to 1.6465 * *
a-k Fit of thrust washer in pilot bore of compressor
housing ... ... . .~ 0.0025L to 0.0085L, * *
1 Inside diameter of thrust washer . 0.711 to 0.716 * *
Thickness of thrust washer ... " 0.093 to 0.095 0.092 *
d-1 Fit of thrust washer on shaft and turbine wheel ... 0.0245L to 0.02981, * *
58. Thrust Collar Assembly
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. X Wear limits
Fig. Ref. Sizes and fits Gen. Depot

No. letter Point of measurement sup maint
79 m Inside diameter of flinger sleeve ....................... 0.5003 to 0.5006 * *
e-m Fit of flinger sleeve on shaft and turbine wheel ........ 0.0003L to 0.0009L * *
n Outside diameter of thrust collar ... 0.698 to 0.700 * *
P Thickness of thrust washer ... 0.093 to 0.095 0.092 *
Outside diameter of thrust washer ... 1.6415 to 1.6465 * *
a-p Fit of thrust washer in pilot bore of compressor 0.0025L to 0.0085L * *

housing ...,

59. Bearing Thrust Washers and Thrust Ring

a. Bearing Thrust Washers—Turbochcharger 10935279.

79 r Inside diameter of thrust washer ... 0.705 to 0.710 * *
Outside diameter of thrust washer ... ... 1.0585 to 1.0595 * *
Thickness of thrust washer ... 0.048 to 0.052 0.046 *
b. Thrust Ring—Turbocharger 10935279.
79 q Inner diameter of thrust ring . ... .. 0.5001 to 0.5004 * *
Thickness of thrust ring ... 0.100 to 0.101 * *
60. Thrust Rings
80 a Inside diameter of thrust ring ... 0.5002 to 0.5005
b Thickness of thrust ring ... 0.099 to 0.100 * *
61. Spacer Sleeve
80 c Inside diameter of spacer sleeve ... 0.5002 to 0.5005 * *
d Length of spacer sleeve ... 0.230 to 0.231 * *
62. Thrust Bearing
80 e Thickness between bearing surfaces of thrust
bearing ... 0.225 to 0.226 * *

63. Compressor Back Plate, Flinger Sleeve, and Compressor Wheel

80 f Inside diameter of flinger sleeve ... 0.5003 to 0.5006 * *
g Outside diameter of flinger sleeve 0.848 to 0.850 * *
h Diameter of back plate bore ... 0.875 to 0.876 0.877 *
g-h Fit of flinger sleeve in bore of back plate ... .. 0.025 to 0.028 * *
j Inside diameter of compressor wheel ... .. 0.4996 to 0.4999 * *

a1
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Fig. Ref.
No. letter

64. Bearing

80 k
1
m

65. Bearing

80 n
p

n-q

Point of measurement

Thrust Washer

Inside diameter of thrust washer 0.705 to
Outside diameter of thrust washer ... 1.0585 to
Thickness of thrust washer ... 0.048 to
Housing Assembly and Bearings

Outside diameter of sleeve bearings ... 1.0585 to
Inside diameter of sleeve bearings ... 0.6880 to

Diameter of sleeve bearing bore in bearing housing .. 1.0625 to
Fit of sleeve bearing in bearing housing .................. 0.0035L to

66. Shaft and Turbine Wheel and Compressor Wheel

80 r

f-r

jr
~ )

S-p

42

Diameter of shaft at compressor wheel, spacer

sleeve, and flinger sleeve surfaces ... 0.4997 to
Fit of flinger sleeve on shaft and turbine wheel ....... 0.0005L to
Fit of shaft in compressor wheel ............ 0.0002T to
Diameter of shaft at bearing surfaces 0.6862 to
Fit of shaft and turbine wheel in sleeve bearings ...  0.0012L to

Sizes and fits

0.710
1.0595
0.052

1.0590
0.6883
1.0630
0.0045L

0.5000
0.0009L
0.0004T
0.6865
0.0018L

Wear limits

Gen.
sup

0.046

1.0584
0.6884

*

* X K X ¥

Depot
maint

* ® X x

L R R
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CHAPTER 5
INTRODUCTION

Section 1.

67. Scope

a. Chapters 5 and 6 contain instructions for
general support and depot maintenance of the
Schwitzer Model 4 LE354 (10945184) (figs. 62
and 63) and 4LE-456 (11641831) (figs. 63.1 and
63.2) Turbochargers.

The chapters contain descriptions and proced-
ures for disassembly, inspection, repair and as-
sembly.

b. The procedures covered in this change will

GENERAL

cover only those items peculiar to the Model 4
LE series turbochargers. For complete mainte-
nance procedures, references will be made to
applicable paragraphs and/cr illustrations in the
basic manual. The chapters, paragraphs, and
illustrations in this change follow in succession
to those in the basic manual. Refer to the basic
manual for Special Tools and Equipment and
troubleshooting procedures.

ORD E75500

Figure 62. Schwitzer Model 4 LE-354 (10945184) Turbocharger — 3} view.
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Figure é3. Schwitzer Model 4 LE-354 (10945184) Turbocharger — 34 view.

44
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AT 19832

Figure 63.1. Schwitzer Model 4LE-456 (11641831) Turbocharger.

AT 19833 l

Figure 63.2. Schwitzer Model 4LE-456 (11641831) Turbocharger.

44.1
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68. Difference Between Models

The following describes the differences between
the Schwitzer Model 4 LE-354 and 4 LE-456
turbochargers and the models covered in the
basic manual.

a. The model 4 LE-354 turbocharger incor
porates a waste gate asssembly to regulate maxi-
mum rpm of turbocharger operation.

b. The model 4 LE-*56 turbocharger does not

use a waste gate nor does it require a nozzle
ring.

The turbine housing is duel chambered and was
designed to provide proper air flow at all engine
speeds.

c. Engineering changes have been incporpor-
ated into the turbocharger to provide easier
maintenance by eliminating press fits, utiliza-
tion of fewer parts, and lighter weight.

Section 11. DESCRIPTION AND DATA

69. Description

Refer to paragraph 4 and add paragraph b. (4)
and (5) below.

44.2

(4) The purpose of the waste gate mechan-
ism is to prevent overspeeding of the turbo-

charge rotating assembly.



aust gases from the engine are circulated
wugh the turbine housing mounted on the
aust manifold. The velocity of the exhaust
is directed on the turbine wheel by nozzle
' in the turbine housing. The gap between
nozzle ring vanes serves as the speed control
the unit. If the exhaust gas pressures build
beyond a maximum point, the gas velocity
increase through the nozzle ring and cause
turbocharger to over-speed.

(5) The waste gate is an automotive type
‘e seated against an orifice in the turbine
sing passage, upstream from the nozzle ring.

C 2, TM 9-2990-201-45

The valve is held against its seat by a coil spriny
which is pre-loaded against the waste gate covei
When execessive pressure builds up in the tw
bine housing, sufficient to overcome the sprir
pressure against the valve, the valve opens ar
allows the exhaust gas pressure to be reliev:

directly into the discharge of the turbine hot

ing, and thereby, prevents turbocharger ow

speeding.

70. Data
Refer to paragraph 5.

45
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CHAPTER &
REPAIR AND REBUILD

Section L.

71. General
Refer to paragraph 16.

72. Cleaning Before Disassembly
Refer to paragraph 17.

73. Removing Compressor Cover
Refer to paragraph 19b. (1) and (2) and para
graph (3), below.

(3) Remove compressor cover {B, fig. 15)
with clamp (C, fig. 15). Remove and discard
O-ring from bearing housing (fig. 64).

BEARING
HOUSING

ORD E75502

Figure 64. Remouing bearing housing O-ring.

74. Removing Nozzle Ring
(Turbocharger 10945184)

Lift nozzle ring from bearing housing following
removal of compressor cover.

46

DISASSEMBLY

75. Checking Shaft and Turbine
Wheel and Compressor Wheel
Total Radial Movement

Refer to paragraph 21 a, and b, except b (2)
which is changed as follows:

(2) Check total wheel radial movement
(B) in the same manner as directed in para-
graph 12b.

Note. Total radial movement must not exceed
0.023 inch. If radial movement exceeds this limit, check
tolerance of turbine shaft, bearing surfaces, bearing

housing base, and sleeve bearings during inspection
(par. 86).

76. Removing Bearing Housing
Assembly

a. Refer to Figure 21. Remove clamp nut (A)
and position clamp (B) to center of bearing
housing being careful not to move bearing hous-
ing assembly.

b. Scribe alinement marks (C) on turbin
housing (D) and bearing housing (E) to insure
correct positioning during assembly.

c. Lift bearing housing (E) from turbine
housing (D). Remove nozzle ring from bearing
housing.

Caution: Immediately after removing the
hearing housing assembly place it on the com-
pressor wheel disassembly support 10899152,
ass shown in figure 23, to eliminate the possibil-
ity of damaging compressor wheel blades.

77. Removing Compressor Wheel and
Shaft, and Turbine Wheel

...a. Refer to figure 65. Remove compressor
wheel lock nut (A), and remove compressor
wheel (B).

Note. This is a “slip-fit” not a “press-fit,”’ and does
not require use of an arbor press.



b. Refer to figure 66. Remove shaft and tur-
bine wheel (A) from the bearing housing as-
sembly.

BEARING
HOUSING

L

"ORD E75503
¥F &

|

Figure 65. Removing compressor wheel.

E75504
ORD E7350 BEARING

HOUSING

Figure 66. Remouving shaft and turbine wheel.

~ | 78. Removing Waste Gate Assembly
(Turbocharger 10945184)

a. Refer to figure 67. Secure waste gate cover
with a siutable jack-clamp. Remove four 3/8—
16 x 1-inch cap screws (A) and two lock plates
(B), attaching waste gate cover (C), to turbine
housing (D). Slowly release jack-clamp until
spring tension is relieved.

Warning: Cover is under spring pressure, hold
cover securely during removal of cap screws, re-
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lease slowly to prevent injury to personnel and
damage to assembly.

b. Refer to figure 68. Remove cover (H), gas-
ket (G), spring (F), spring cup (E), valve guide
(D), gasket (B), and valve (C), from turbine
housing (A). Discard gaskets (B and G).

79. Removing Shaft and Turbine
Wheel Piston Rings
Refer to figure 69. Remove piston ring from

shaft and turbine wheel using suitable ring ex-
pender.

Caution: Over expansion of piston ring will
cause a permanent set or break the ring. After
complete disassembly, to prevent blade damage,
store the turbine wheel and compressor wheel
in a protected area.

80. Removing Compressor Insert,
O-Ring and Flinger Sleeve

a. Snap Ring. Refer to figure 70. Using suit-
able snap ring pliers, remove snap ring (A)

securing compressor insert (C) in bearing hous-

ing (B).

b. Compressor Insert. Refer to figure 71. Re-
move compressor insert (A) from bearing hous-
ing (B) by gently prying with two screwdrivers.

¢. O-Ring and Flinger Sleeve. Refer to fig-
ure 72. Remove and discard O-ring (A) from

compressor insert. Remove flinger sleeve (C)
from compressor insert (B).

81. Removing Flinger Sleeve Piston
Ring
Refer to figure 73. Remove cast iron piston ring

(A) from flinger sleeve (B), using suitable ring
expender.

82. Removing Oil Deflector, Thrust
Ring, Spacer Sleeve, Thrust
Bearing, and Thrust Ring

Refer to figure 74. Remove oil deflector (E),

thrust ring (B), spacer sleeve (D), thrust bear-

ing (C), and thrust ring (B), from bearing hous-
ing, (A).
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WARNING: HOLD
COVER SECURELY

ON REMOVAL TO

PREVENT INJURY TO
PERSONNEL, WHEN
LAST CAPSCREW IS
REMOVED.

NOTE, TORQUE
CAP SCREWS TO

25 POUND FEET

ON INSTALLATION,

Figure 67. Removing waste gate assembly cover ( Turbocharger 10945184).

Figure 68. Removing waste gate assembly components (Turbocharger 10945184).

48
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| PISTON
RING

. RING SHAFT AND
ORD E75507 EXPANDER  TURBINE WHEEL

Figure 69. Removing shaft and turbine wheel
piston ring.

ORD E75508"

Figure 70. Removing compressor insert retaining
snap ring.

ORD E75509

Figure 71. Removing compressor insert.
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A
PISTON

RING

FLINGER
SLEEVE
ORD E75510
,ORD E75511

Figure 72. Removing compressor insert O-Ring Figure 73. Removing flinger sleeve piston ring.

and flinger sleeve.

ORD E75512

Figure 74. Removing oil deflector, thrust ring, spacer sleeve, thrust bearing, and thrust ring.

50
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BEARING HOUSING
ORD E75518

Figure 75. Removing oil control sleeve and bearings.

83. Removing Bearings and Oil Control
Sleeve

Refer to figure 75. Using snap ring pliers—
10935598 (fig. 82), remove outer snap rings
(A) from recess in bearing housing. Remove
oil control sleeve (D) and bearings (B). Re-
move inner snap rings (C).

84. Removing Name Plate

Refer to tigure 76. Remove two self-tapping
screws (A) and remove name plate (C) from
bearing housing (B).

Figure 76. Removing name plate.
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Section 1l. CLEANING, INSPECTION, AND REPAIR

85. Cleaning
Refer to paragraph 32.

86. Inspection and Repair

a. General. All parts must be thoroughly ex-
amined and inspected to determine if they are
suitable for rebuild of the assembly or if they
must be discarded and new parts substituted.
Some types of wear or damage may be de-
tected by visual inspection and other types re-
quire the use of suitable measuring instru-
ments.

b. Compressor Cover. Refer to paragraph
33b.

c. Compressor Wheel. Refer to paragraph
33d.

d. Turbine Housing. Refer to paragraph 33e.
e. Thrust Ring.

(1) Inspect thrust rings for scored sur-
faces and distorted condition. Exam-
ine thrust faces for scores or deep
scratches. Check thrust ring for dis-
tortion as follows:

Note. Key letters in (a) through (c) be-
low refer to figure 40. Components shown in

figure 40 are similar and the checking pro-
cedure is the same.

(a) Place thrust ring (A) on a flat
machined surface.

(b) Attempt to insert an 0.002-inch
feeler gage (B) between thrust
surface of thrust ring and flat ma-
chined surface. Gage should not
enter between ring and flat surface
when ring is pressed lightly against
the flat surface.

(¢) Measure the thrust ring with a
micrometer. Thickness should not
be less than 0.092-inch and be
parallel within 0.002-inch (C).

(2) The thrust rings must be replaced
when found unserviceable, Slight
scratches and scores can be removed
by using crocus cloth.

f. Spacer Sleeve and Thrust Bearing.
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(1) Inspect the thrust bearing for scored
or scratched surfaces. Check spacer
sleeve bore diameter and length
against limits specified in repair and
rebuild standards (par. 61). Check
thrust bearing length between bear-
ing surfaces against limits specified
in repair and rebuild standards (par.
62). Replace spacer sleeve or thrust
bearing when not within specifica-
tions.

(2) Replace thrust bearing if there are
deep scores or scratches. Slight
scratches can be removed by using
crocus cloth.

9. Flinger Sleeve. Refer to paragraph 33i.
h. Bearings.

(1) Inspect shaft sleeve-type bearings for
scratches and worn surfaces. When
bearings show evidence of wear, they
must be replaced.

(2) Replace bearings if tin plate is worn
off of inside or outside diameter.

i. Bearing Housing and Compressor Insert.

(1) Inspect bearing housing and insert
for cracks and damaged or scored
bore. Replace housing and insert if
damaged.

(2) Remove all raised metal on machined
surfaces using a fine mill file. Do not
attempt welding a cracked housing.
When cracked, replace housing.

j. Nozzle Ring. Refer to paragraph 331

k. Shaft and Turbine Wheel. Refer to par-
agraph 33m.

l. Turbine Housing. Refer to paragraph 33n.
m. Waste Gate Assembly.

(1) Waste gate cover. Inspect waste gate
cover for cracks, dents, or internal
damage that could cause spring wear
or impair proper operation. Inspect
cover mounting surfaces for nicks or
burs. Remove minor dents and use



crocus cloth to remove burs. Replace cover if
cracked, excessively bent, or otherwise damaged.

(2) Spring. Inspect spring for resiliency
and proper operation.

(3) Spring cup. Inspect spring cup for
excessive wear, cracks, distorted mating sur-
face, and general condition. If worn, cracked, or
distorted, replace cup.

(4) Valve guide and valve. Refer to fig-
ure 77. Inspect valve stem outside diameter.
Check valve seat for smoothness and angle of
face. Replace unserviceable valve.

n. Clamp Assembly. Refer to paragraph 33r.

o. Oil Deflector and Oil Control Sleeve. Re-
fer to paragraph 33s.

Section lll.
87. General

a. Assembly Instructions. Paragraphs 89
through 99 are supplemented with illustra-
tions, figures 77 and 78, that depict only those
assembly operations which cannot be accom-
plished by merely reversing the sequence of
and procedures for disassembly. Where the as-
sembly instructions are the reverse of the dis-
assembly instructions, reference is made to
the pertinent disassembly instructions. Where
applicable, reference will be made to the basic
manual for appropriate assembly procedures.
The sequence of disassembly instructions
((1), (2), and (3), for each paragraph
should be performed in the reverse order ((3),
(2), and (1), to accomplish the assembly
procedure.

b. Cleanliness During Assembly.
paragraph 34b.

Refer to

88. Replacement Kits
Refer to paragraph 35 and appendix II.

89. Installing Bearings and Oil
Control Sleeve
Refer to paragraph 83 and reverse the sequence
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NOTE: ALL DIMENSIONS
SHOWN ARE IN INCHES

ORD E75515

Figure 77. Inspecting waste gate valve.

ASSEMBLY

of instructions to install the bearings and oil
control sleeve. Be certain beveled edge of snap
rings are toward center of bearing housing.
Bearings must seat against flat side of snap
rings. Flange of oil control sleeve must be
against bearing on turbine end of bearing hous-
ing. Flat side of outer snap rings must be against
bearings.

90. Installing Shaft and Turbine Wheel
Piston Ring

Refer to figure 32. Using shaft ring expander
sleeve—10899148, install chrome piston ring on
shaft.

91. Installing Shaft and Turbine Wheel

Refer to paragraph 77b and reverse the sequence
of instructions to install shaft and turbine wheel
in bearing housing.

Caution: Use suitable ring compressor to
allow piston ring to enter bearing housing.

92. Installing Thrust Ring, Thrust
Bearing, Spacer Sleeve, Thrust
Ring, and Oil Deflector

Refer to paragraph 82 and reverse the se-
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| SHAFT AND TURBINE
T WHEEL ASSEMBLY

. SHAFT RING EXPANDER

CHROME 1 sLeeve-10899148

PISTON
RING

AT 20256 '

Figure 78. Installing piston ring on shaft
and turbine wheel. )
quence of instructions to install the thrust ring,
thrust bearing, spacer sleeve, thrust ring and
oil deflector.

93. Installing Flinger Sleeve Piston
Ring
Refer to paragraph 81. Install cast iron piston

ring on flinger slee.e using suitable piston ring
expander,

94. Installing Flinger Sleeve, O-Ring,
and Compressor Insert

a. Flinger Sleeve and O-Ring. Refer to para-
graph 80c, and reverse the sequence of in-
structions to install flinger sleeve, and O-ring
on compressor insert,

b. Compressor Insert. Refer to paragraph
80b, and reverse the sequence of instructions
to install compressor insert.
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c. Snap Ring. Refer to paragraph 80a and
reverse the sequence of instructions.
to install snap ring. Beveled edge of snap ring
must be away from insert.

95. Installing Compressor Wheel

Refer to paragraph 77q, and reverse the
sequence of instructions to install compressor
wheel and lock nut. Coat shaft threads and
face of lock nut with graphite grease. Torque
tighten to 10-12 pound-feet.

96. Installing Waste Gate Assembly

a. Refer to paragraph 78b, and reverse the
sequence of instructions to install new gaskets,
valve, valve guide, spring cup, and spring.

b. Refer to paragraph 78a and reverse the

sequence of instructions to install cover using
new lockplates, and cap screws.

97. Installing Nozzle Ring

Install nozzle ring over turbine wheel on bear-
ing housing.

98. Installing Bearing Housing
Assembly

a. Refer to figure 21. Place bearing housing
(E) in turbine housing (D) and aline scribe
marks (C).

b. Position clamp (B) and install clamp nut
(A). Apply thin coat of graphite grease to
bearing housing flange. Tighten clamp nut to
10-pound-feet torque.

99. Installing Compressor Cover

Refer to paragraph 73 and reverse sequence of
instructions to install compressor cover. Apply
thin coat of graphite grease to bearing housing

flange before installation.

Caution: Be sure alinement scribe marks
match prior to tightening clamp nut to 10 pound-
feet torque.

- e — -
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APPENDIX |I—-REFERENCES

1. Indexes

Military Publications:
Index of Administrative Publications _______ .. __ ___ . ______________. DA Pam 310-1
Index of Army Motion Pictures, Film Strips, Slides, and Phono Recordings - o DA Pam 108-1
Index of Blank Forms - ... . oo DA Pam 310-2
Index of Graphic Training Aids and Devices . ... .. .. _ ... .. .. ___.___ .. DA Pam 310-5
Index of Supply Manuals—Ordnance Corps .. . . ... . DA Pam 310-29
Index of Technical Manuals, Technical Bulletins, Supply Bulletins, Lubrication

Orders, and Modification Work Orders = - . .. _________.. DA Pam 310-4

Index of Training Publications ... ... _________ . DA Pam 310-3

2. Forms

DA Form 2028, Recommended Changes to DA Technical Manual Parts Lists or Supply Manual 7, 8, or 9 is
used to report publication errors or omissions. For use of maintenance forms, refer to TM 38-750, The Army

Equipment Record Systems and Procedures. Forms pertaining to the Army Safety Program are prescribed in
SR 385- 10-40.

3. Other Publications
The following publications contain information pertinent to major item materiel and associated equipment.

a. Supply Manuals.

Engine, Assembly w/Accessories (2815-980-7092) _ . ... ___.__ TM 9-2815-207-35P
Engine, Diesel (Multi-fuel): 6-cylinder, Military Model LDS-465-1 ... = TM 9-2815-210-35P
Engine, Diesel (Multi-fuel): Turbosupercharged, Fuel Injected, Water Cooled

6-cylinder, Assembly (Continental Model LDS-427-2) . o . TM 9-2815-204-35P
Field Maintenance, Consolidated Authorized Field Stockage List of Repair Parts for

Tank Automotive Materiel . __._______ . ... TM 9-2300-223-34P
Shop Equipment: Motor Vehicle, Field Maintenance, Motor Vehicle Assembly

Company __........ ... . SM 9-4-4910-A59

Shop Set, Mechanical Emergency Repalr (4910 672—2608) o e SM 9-4-4910-A66
Shop Set, Mechanical Emergency Repair, Basic (4910-672-2607) . SM 9-4-4910-A65
Tool Kit: Auto Fuel and Electrical System Repairman (4910-754-0655) . = . . SM 9-4-4910-A57
Tool Kit, Electrician’s No. 1 (FSN 5180-313-3045) _ ... .. . . ___ .. .. __ SM 9-4-5180-A81
Tool Kit, Electrician’s No. 2 (5180-545-8645) __ . SM 9-4-5180-A82
Tool Kit: General Mechanic’s (FSN 5180-754-0641) . . __ . __. _. SM 9-4-5180-A58

Tool Kit, General Mechanic’s: Organizational Maintenance, No. 1 Common
(5180-754-0654) _ SM 9-4-5180-A01

Tool Kit, Organizational Maintenance: No. 2, Supplemental (4940-754-0743) . __ SM 9-4-4940-A08
Tool Kit: Organizational Maintenance, Set A, Supplemental (5180-754-0653) _ .. .. _ SM 9-4-5180-A17
Tool Set, General Mechanic’s: Organizational Maintenance, Set No. 2, Common

(FSN 5180-754-0650) ... SM 9-4-5180-A20

b. Repair and Rebuild.
Engine, Assembly w/Accessories (2815-980-7092) _ . _ . _______________ TM 9-2815-207-35
Engine, Diesel (Multi-fuel); 6-cylinder, Military Model LDS-465-1 = . ____ _____ TM 9-2815-210-35
Engine, Diesel (Multi-fuel): Turbosupercharged, Fuel Injected, Water Cooled,

6-cylinder, Assembly (Continental Model LDS-427-2) __._ . . TM 9-2815-204-35
Materials used for Cleaning, Preserving, Abrading, and Cementing, Ordnance

Materiel; and Related Materials, Including Chemicals ... ... ... . . ______ TM 9-247

55



< 1, TM 9-2990-201-45

APPENDIX 1l

GENERAL SUPPORT AND DEPOT MAINTENANCE
REPAIR PARTS AND SPECIAL TOOLS LIST

Section |. INTRODUCTION

1. Scope

This appendix lists repair parts and special
tools required for the performance of General
Support and Depot Maintenance of the Schwit-
zer Model 4-456, 4D-454C, 4D-554 and 4LE
turbochargers.

2. General

This Repair Parts and Special Tools List is
divided into the following sections:

a. Introduction—Section I.

b. Repair Parts—Section I1. A list of repair
parts authorized for the performance of main-
tenance at the general support and depot level
in alphabetical sequence.

c. Special Tools—Section III. A list of spe-
cial tools authorized for the performance of
maintenance at the general support and depot
level.

d. Federal Stock Number and Reference
Number Index—Section IV. A list of Federal
Stock Numbers followed by reference numbers
in ascending alpha-numeric sequence, cross
referenced to figure number and item number.

3. Explanation of Columns

The following provides an explanation of
columns in the tabular lists in sections II, I1I
and IV.

a. Source, Maintenance and Recoverability
Codes (SMR) column (1).

(1) Source code, column 1a. Indicates the
the selection status and source for
the listed item. Source codes used
are:
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Code

X1

(wies s Nl

(2)

Code

(3)

Code

Ezxplanation

Applied to repair parts which are stocked
in or supplied from the GSA/DSC, or
Army Supply System, and authorized for
use at indicated maintenance categories.
Applied to repair parts which are not pro-
cured or stocked but are to be manufact-
ured at indicated maintenance categories.
Applied to repair parts which are not pro-
cured or stocked, the requirement for which
will be supplied by use of next higher as-
sembly or component.

Maintenance Level, Column 1b. In-
dicates the lowest category of main-
tenance authorized to install the
listed item. The maintenance level
codes are:

Explanation
Organizational Maintenance.
Direct Support Maintenance.
General Support Maintenance.
Depot Maintenance.

Recoverability code Column 1c. In-
dicates whether unserviceable items
should be returned for recovery or
salvage. Items not coded are expend-
able. Recoverabiiity Codes are:

Explanation
Applied to repair parts and assemblies
which are economically repairable at DSU
and GSU activities and normally are fur-
nished by supply on an exchange basis.
Applied to high dollar value recoverable
repair parts which are subject to special
handling and are issued on an exchange ba-
sis. Such repair parts normally are re-
paired or overhauled at depot maintenance
activities.
Applied to repair parts specifically selected
for salvage by reclamation units because
of precious metal content, critical materials,
high dollar value reusable casings or cast-
ings.



Note: When no code is indicated in the re-
coverability column the part will be con-
sidered expendable.
b. Federal Stock Number, Column 2. This
column indicates the Federal Stock Number
for the item.

¢. Description, Column 3. This column in-
dicates the Federal item name and any addi-
tional description of the item required. A part
number of other reference number is followed
by the applicable five-digit Federal supply
code for manufacturers in parentheses.

d. Unit of Issue, Column 4. This column in-
dicates the units used as a basis for issue, e.g.,
ea, pr, ft, yd, etc.

e. Quantity Incorporated in Unit Pack, Col-
umn 5. This column indicates the actual quan-
tity contained in the unit pack.

f. Quantity Incorporated in Unit, Column 6.
This column indicates the quantity of the
item used in the functional group.

g. 30-Day DS/GS Maintenance Allowances,
Columns 7 and 8.

(1) The allowance columns are divided
into three subcolumns. Indicated in
each sub-column, opposite the first
appearance of each item, is the total
quantity of items authorized for the
number of equipments supported.
Subsequent appearances of the same
item will have no entry in the allow-
ance column but will have in the de-
scription column a reference to the
first appearance of the item. Items
authorized for use as required but
not for initial stockage are identified
with an asterisk (*) in the allow-
ance column.

(2) The quantitative allowances for DS/
GS levels of maintenance will repre-
sent initial stockage for a 30-day pe-
riod for the number of equipment
supported.

h. 1-Year Allowances Per 100 Equipments/
Contingency Planning Purposes, Column 9.
This column indicates opposite the first re-
quired for distribution and contingency plan-
ning purposes. The range of items indicates
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total quantities of all authorized items re-
quired to provide for adequate support of 100
equipments for one year.

1. Depot Maintenance Allowance Per 100
Equipments, Column 10. This column indi-
cates opposite the first appearance of each
item the total quantity authorized for depot
maintenance of 100 equipments. Subsequent
appearances of the same item will have no
entry in this column, but will have in the de-
scription column a reference to the first ap-
pearance of the item. Items authorized for use
but not for initial stockage are identified with
an asterisk (*) in the allowance column.

3. Illustration, Column II. This column is di-
vided as follows:

(1) Figure Number, Column 11a. Indi-
cates the figure number of the illus-
tration in which the item is shown.

(2) Item Number, Column 11b. Indicates

the callout number used to reference
the item in the illustration.

4. Special Information

a. Identifications of the usable on codes in-
cluded in column 3 of this publication are:

Code Used On :

A Model 4D-454C (10912638)

B Model 4D-554 (53591-C-139552)
C Model 4-456 (10935279)

b. The basis of issue for authorized special
tools, test and support equipment is the num-
ber of end items of equipment supported and
the number of maintenance personnel allo-
cated to perform the required maintenance op-
erations.

5. How to Locate Repair Parts

a. When Federal Stock number or reference
number is unknown:

(1) First. Using the table of contents,
determine the assembly group, i.e.,
model number of turbocharger, with-
in which the repair part belongs.
This is necessary since illustrations
are prepared by assembly groups for
each turbocharger and listings are
divided into the same groups.
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(2)

(3)

(4)

Second. Find the illustration cover-
ing the assembly group to which the
repair part belongs.

Third. Identify the repair part of the
illustration and note the illustration
figure and item number of the repair
part.

Fourth. Using the repair parts list-
ing, find the assembly group to which
the repair part belongs and locate
the illustration figure and item num-
ber noted on the illustration.

b. When Federal stock numbers or refer-
ence number is known:

(1)

(2)

First. Using the index of Federal
Stock Numbers and Reference Num-
bers, find the pertinent Federal stock
number of reference number. This in-
dex is in ascending alpha-numeric se-
quence cross-referenced to illustra-
tion figure and item number.
Second. Using the Repair Parts List-
ing, find the assembly group of the re-
pair part and the illustration figure
and item number referenced in the
Index of Federal Stock Numbers and
Reference Numbers.

6. Abbreviations

Abbreviations

no
od
qty
recov
S .
thk

Explanation
assembly
allowance
cadmium plated
contingency
diameter
each
direct support
equipment
figure
general support
hexagon head
inside diameter
incorporated
long
light (weight)
maintenance
American National Coarse

Thread
number
outside diameter
quantity
recoverability
steel
thick

7. Federal Supply Codes for Manufacturers

Code
53591
96906

Manufacturer

Schwitzer Corporation
Military Standards
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Figure 79. Turbocharger assembly 10935279 (4-456) — exploded view.
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AT 14341

Figure 80. Turbocharger assemblies 10912638 (4D-454C) and 53591-C-139552
(4D-554)—exploded view.

63



C 1, TM 9-2990-201-45

719 Bal Bt N Bk IRt i A A R A A R A v (16989) (Le16€T-9) ALVIA| ~~ "~~~ -1 - ix
cal b -ttt by o d (16989) (¥z69e1—1d) DNISQOH| "~~~ """~ ] 1x
%% DA SRR R Al At At Al A A AR A B R v (16989) (¥820¥1—1d) ONISQOH| "~~~ "~~~ "~ -l ix
or| | va| "~ 1¢e| 8| ¢ o I T I 4 - | |- (0S¥13) (9€8T169) :ONINIVILIY ‘ONIY| 9699-6L90¥eS | | H| d
1% 3 I IR I I El A A Al A A A H A d (16989) (LIZLET-V) YHAOD| ~~ "~~~ °°° -1 ix
et | - -t ! !t o T T Vv (16989) (€820%T—1) YHAOD| ~~ "~~~ - I i R B 94
2 % I I IER A Il Il A Al (Rl I I R d (16989) (92188T) XSSV ‘dWVTIO| "=~~~ T ix
vrl - - 0 Ll T L L v (regee) (Legovi-v) ASSV AWVID| T - ) ix
ex| ot | |2 & = e R B ! S I I g (16989) (889921-0) LNN| L98T-€9L—0188 | " | H| d
et |l - !t b by oy v (169€9) (£6992T-0) LAN| ~~~~~~~""""°° ) x
2 O I (Rl IR I Il (et A () A A I I g (16989) (LLL6ET-V) THAHHM| ~~~~ "~~~ T ix
4 O Il I IR el et A A (S A A R N A v (16g8g) (882091-T1) THEHM| ~~ - o Ix
wl o o T Ty (16989) (¥g969eT—T1) ALVId JdOovd| ~~~~~~ o I 5 ¢
otfos| | | o “ " " | " {7 (16989) (96L98T-4) HAAWATS| - | ix
*(16989)
96 o L b T T T ] (06898T-D) AAWHOATEd ONIMOVA—T | T R I #:¢
*(16989)
g6 el IR R et At Il Il I R R R E (0299¢1d) LSNYHL “YAHSYM—T | ="~~~ S R I 5 ¢
"(16989)
¥'6 Sl (R I (Rt Al Al I Al A S R M (61998T-9)-TAAATS ‘ONIIVIL—Z | ~~ "~~~ B R I 8¢
....... (16889) (09992T) Y3 "Wl QI0°0—T | ~~ "~~~ | 7| ] IX
....... (16989) (6¥9931) M4 Ul g000—g | "~~~ | 7| ] IX
....... (169g9) (8%993T) Hy3 "Wl €00°0—3 | ~~~ "~ | T IX
€6 R IR IR el It At Il il Al Al A A Bunsnfpe deld pue :NIHS | " ) Ix
z6 | oz | " |ef | | | | |°¥ et (6eve8gL) NOLSId ONIdY—v | #PLT-L9L0662 | | H| d
‘ *(169€9)
16 o b b b L b o T | (99z681)  AAWYOATIL  DONIMOVA—T | T Tl o ix
:30 pesoduro)
*(66930L9) *o318Yd
6 ~loor| " |e| e @ o ] | | ve| -oqamy I INHWHAOVIJHY ‘LIM SLYVJ| 898T-€9.0663 | | H| d
8 Rl I I Al A A el I A I I I A (16989) (921L8T-4) YOLOHTAHAA| ~~~ "~~~ "~~~ ] 1x
F720 IR I A A A (et I A A I A I R (169€9) (800LET-D) MUAYDS| ~~~ "~~~ B R 9 ¢
witbo| oy | E2 [E85] 8| ° g| ® HEE soquinyg | E|
wayy |8 | R |RET o B uopdiaosaq $003S @ @] ®
@ |@ |FE[i o |@]lm|o]|@]|® 5|75 | & reeped 200 -A0vex
®e | 2% "M[Y JUEK AV UL puy juisy
— £ m SO 848Q-0¢ Sa sAeq-0g ] *adanog
an oD | () (8) ) @ 1) jm (g) @) (1)

JDONVNILNIVW 10d3d ANV L¥OddNS 1VIINIO ‘LI0ddNS 1O3YIA JOd S1dvd divdId

64



C 2, TM 9-2990-201-45

€19
¢1'9
19

01’9

69
89
L9
99
S9
¥9
€9
¢9

19

M ¥ ©

- N

93
Gg
<14
{24
€6

12
¢4

61

18

(4

(1) §

(18

Bl

©ed

ea

................................ Amwmwﬂs.hﬁv LAMSVO —1
................................ AFQGNOwﬁHV LISV —1
............ (L69%0911) DNINMOOT ‘HLVId —2

“(16589) (F11B¥1-D)
AWOUHD “IVHS TV.LHW ‘ONId—1
*(90696)
(S91-8906) AAWHOATId DNIMOVL —1
.......... (£8920911) LSNYHL ‘YHIHSVM —2
*(90696)
(L8-L2991) ONINIV.LAY ‘ONIH —¥
.......... (88920911) HATHATIS ‘ONIYVHL —3
.............. (98930911) TAHA'IS ‘HHAOVIS — 1
........ (96920911) LSNYHL ‘ONIYVAL — 1
* ($6980911) TOH.LNOO TIO ‘HAHATIS —1
"(90696) (295-8906)
AANHOITId “ONIMOVd —1
(6e¥E88L)
NOYHI LSVO “IVAS TV.LIANW ‘ONIYd —1
:Jo pesodwo)
“(1¥L30LG) I98reydoqing,
:NOLLOAJSNI 0ISsvd ‘LIM S1yvd
...................... (165€9) (8L0IF1-D) LNANMDOT
.......... (16589) (9990€1-0) AIWVTIO-A ‘LON
.......................... Aﬁmmmmv Abbwmm.ﬂv m2<ﬂHOl>
"(169€9)
(680S%1-1) HOSSHUIINOO ‘HHAOD
~ (16989) (¥€€071-T) ANIFUNL “ONISNOH
(a8 31q) (¥se TTIP) PBISF60I
XTHINASSYV HADIVHOOdUNL — S0€0
€0 dNOYO
.............. g (16689) (L1SL81-1d) DNISNOH
.................. Vv (165€9) (10€0¥1-1) ODNISNOH
"(16989) 9
(8LI8€1-V) ONIY HATIZZON ‘HATIAINI
........ g (169€S) (00L9€1-V) ASSV ‘dNVTIO
........ v (16989) (LSEO¥I-V) ASSV ‘dINVTIO
(165€9)
(1668€1-V) THIHM INIFYNL ¥ LIVHS
*(09%12) (93€989)
aje[d 3yoeq a[zzou :HNINIV.LIY “DONIY
............................ (169€9) (Lp6gET1-d) HLVId
.............................. g (16eee) (8129-0) 110G
.................................... v (16989) (z68) IT0€
.................. d (16989) (839201-0) HHHSVM
..................... v (169g9) (ee1681-9) HALVId

YYLI-LIL-066C

61¥¥-0€6-0665

X
X
X

X

X
X

X
X
X
X
X

X

X'

X
X

X
X

X
X

X
X
X

X

63



C 2, TM 9-2990-201-45

Figure 81. Turbocharger assembly 10945184 (4LE 354) — exploded view.
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Figure 81.1. Turbocharger assembly 11641831 (4LE-456) — exploded view.
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Figure 82. Special tools.
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Section IV. INDEX—FEDERAL STOCK NUMBER AND REFERENCE
NUMBER CROSS-REFERENCE TO FIGURE AND ITEM NUMBER

Stock Number Figure Number Item Number Stock Number Figure Number Item Number
2990-074-8930 2 125648 53591 80 9.3
2990-572-8728 79 2 125649 53591 80 9.3
2990-763-1868 80 9 125650 53591 80 9.3
2990-767-1743 79 3 C-125693 53591 80 13
2990-767-1744 79 2.9 C-127305 53591 81 17

80 9.2 1-128565 53591 79 11
81 6.1 1.-128846 53591 9 18
2990-797-6181 79 2.1 C-128918 52591 79 29
2990-851-9029 79 2.2 A-129113 53591 79 1
2990-851-9030 79 2.2 BL-129114 53591 9 20
2990-851-9031 79 2.2 B-130071 53591 79 16
2990-858-6205 79 2.6 C-130665 53591 81 4
2990-930-4419 81 6 C-130890 53591 79 17
2990-930-4420 81 11 B-131816 53591 79 10
2990-967-9909 3 L-132247 53591 79 19
2990-974-7583 4 1.-132248 53591 79 6
2990-999-2275 62 B-1322556 53591 79 5
5305-285-5202 79 9 132256 53591 79 15
5306-021-3626 79 4 A-132263 53591 79 2.3
5310-011-2723 79 8 C-132826 53591 9 27
5310-753-4104 79 7 133125 53591 80 14
5310-763-1867 79 12 L-134466 53591 79 22
80 13 B-134793 53591 79 24
5310-853-0212 79 2.5 B-134794 53591 79 26
5330-579-6860 79 2.4 135177 53591 81 10
5340-579-6696 79 23 B-135619 53591 79 2.8
80 16 80 9.4
5340-664-2079 79 32 B-135620 53591 79 2.7
80 23 80 9.5
5340-763-1865 79 16 T-135667 53591 79 30
C-102528 53591 80 20 B-135668 53591 79 25
10912638 19207 3 C-135669 53591 79 31
10921785 19207 79 2.1 B-135673 53591 79 28
10921789 19207 79 2.6 B-135796 53591 80 1
10921790 19207 79 2.5 B-135915 53591 80 4
10921791-1 19207 7 2.2 BL-135924 53591 80 17
10921791-2 19207 79 2.2 B-135947 653591 80 22
10921791-3 19207 79 2.2 L-135954 53591 80 11
10935279 19207 2 B-135955 53591 80 2
10945184 19207 62 C—136435 53591 79 13
112723 53591 79 8 A-136700 53591 80 25
11602686 19207 81 6.5 C-136890 53591 80 9.6
11602687 19207 81 6.8 C-137008 53591 80 7
11602688 19207 81 6.6 C-137016 53591 80 3
11602689 19207 81 11.3 C-137017 53591 80 6
11602690 19207 81 6.11 B-137095 53591 80 5
11602691 19207 81 11.2 B-137124 53591 80 1
11602692 19207 81 11.4 B-137126 53591 80 8
11602693 19207 81 111 A-137217 53591 80 15
11602694 19207 81 6.3 BL-137517 53591 80 27
11602695 19207 81 6.4 A-138178 53591 80 26
11602696 19207 81 6.12 138714 53591 79 21
11602697 19207 81 6.10 A-138991 53591 80 24
C-125638 53591 79 12 B-139137 53591 80 18
80 13 B-139139 53591 80 19
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Stock Number

139265
C-139552
139677
A-139777
139794
B-139817
A-139868
B-140132
C-140145
1.-140238
1.-140283
BL-140284
1-140301
1-140334
A-140357
C-141073
B-142066
B-143331
D-144587
144881
L-145089
16627-87

72

Figure Number

53591
535691
535691
53591
535691
53591
53591
53591
53591
535691
53591
53591
53591
53591
53591
535691
53591
53591
53591
53591
53591
96906

80

4
81
80
81
81
81
81
81
80
80
80
80
81
80
81
81
81
81
81
81
81

14,

Item Number

9.1

3
12
7
15
18

Stock Number
28772-242
35307-33
35457-50
35769-2
5702698
5702699
5702741
5702742
586325

591335

592
C-6218
7383438
7383439

8764889
9068-145
9068-262

Figure Number
96906 9
96906 79
96906 79
96906 79
19207 79
19207 80
19207 81
19207 81
21450 79

80
21450 79
80
53591 80
53591 80
19207 79
19207 79
80
81
19207 79
96906 81
96906 81

Item Number
24
4
9

14
2
9
6

11

32

23

23

16

21

21
7
2.9
9.2
6.1
3
6.9
6.2
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Item

Cover, compressor—continued

Installation ... . ____ . __
Removal _ . ______ .
Repair . _________ .

Cover, oil outlet:

Cleaning ___________ ...

Data ... ... e

Depot maintenance wear limits (See Wear limits)

Description __._____ . ______________ ...
Disassembly .. .._._________ . _____________ ..

End play, shaft and turbine wheel . .. .. .__________ .
Exhaust flow ___ .. _____

Extension, compressor:

Cleaning ___ .. _.___ ...
Inspection ______ ...
Installation ___________________________________ ...
Removal ... __._____ ...
Repair - ...

Flinger sleeve (See Sleeve, flinger)

Forms, records, and reports __.____________________________

General support wear limits (See Wear limits)

Housing, bearing:

Cleaning . ...____... . ____________ ..
Inspection _____. . __________________ . .

Installation .. .

Removal ___.__ . .
Repair . ... __ ____ ______. B

Housing, compressor:

Cleaning . .. .. _ .. . _________. . .
Inspection ... ._._____ ...
Installation .. _____ . ________________________
Removal _._ . __ e
Repair . . .. . P

Housing, turbine:

Cleaning ... .. ... ________
Inspection ____. _____ ______ .. _________
Repair . . __________

Introduction (See Scope)

Lubrication

Maintenance allocation (See Allocation, maintenance)
Malfunction (Table 2)

74

Paragraph Figure

49 13-15, 61
19 13-15
3% 0

2
50 11
18 11

2 .
33k 0 .
41 4447
22 18-21
338k .

32 .
33¢ 0 ____.
43a 53, 54
25a 25

33 0 _____

32
38n 0 .
38 .

38 0

16b,34a . ____
15¢ . __

4c 8

38
13
23

23
38
12

23
26
29
15
26

23

28
18

23
27
27

23
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Item Paragraph Figure Page
Nozzle ring (See Ring, nozzle)
Operation oo 4b 7 2
Parts identification (See Appendix II)
Parts repair - - oo mT 6

Piston rings (See Rings, collar piston)
Plate, compressor back:

Cleaning .. . . e 2 23
Inspection . . oo 33e .. 23
Installation .. e ao._ 43b 56 35
Removal _ . . . - 25b 27 19
Repair o . 33¢ 0 .. 23
Plate, nozzle back:
Cleaning .. ... . 2 23
Inspection - - . 3p 27
Repair . . 3p . 27
Plate, turbine back:
Cleaning e 32 R 23
Inspection ... . oo 338 0 27
Repair el 33%p .. 27
Radial movement, turbine shaft and wheel ______ . ________________.._. 12p, 21 9,17 9,14
References _ . .o o 1
Repair . . . e 3 .. 23
Repair and rebuild standards .. ... 53-66 79-80 3942
Repair parts _ . - T L 6
Ring, nozzle:
Checking spacing of vanes _ .. .. ___ ... ... ______________..___... 331 41 26
Cleaning .. ... .. ... 32 23
Inspection .. ____ .. 33y 26
Installation .. . . . ool 39 42 28
Removal .. . 30 317 22
Repair .. . .. . _____ ol 33t L. 26
Rings, collar piston:
Cleaning ... oo 32 . 23
Installation . o . . . N 43a 52 33
Removal - . . . 26 29 17
Rings, flinger sleeve:
Cleaning .. 32 : 23
Installation . . 43b 55 34
Removal _ . .ol 26 25 17
Rings, shaft and wheel piston:
Cleaning . 32 23
Installation . . .. . . . .. 40 43 28
Removal . il 24 24 17
SCOPe 1 - 1
Shaft and turbine wheel:
Checking end play ..~ . ... 12¢, 44 19, 57 9,35
Checking total radial movement .. .. . ... _____ 12b, 21 9,17 9,14
Cleaning .. ... . T 32 B 23
Inspection . . [ 38m 27
Shaft and turbine wheel—continued
Installation . ... .. 40 43 28
Removal _. ... . 23 22,23 16
Repair . .. 38Bm 27
Shield, internal:
Cleaning 32 - 23
Inspection L R 330 27
Repair . 330 L 27
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Item
Sleeve, flinger:

Cleaning ... . __ .. . .
Imspection . _____ .
Installation _______ . ___ .
Removal __________
Repair
Special tool table ... _____ . ____

Special tools . ._______ .
Specifications (See Data)

Tables (See specific item)

Test .
Thrust collar (See Collar, thrust)

Thrust washer (See Washer, bearing or flat thrust)

Tools and equipment, common
Tools, special

Troubleshooting :

After disassembly - ... ___ .. _
Before disassembly ... .. .. ___
Checkingendplay ... ... . __ ...
Checking shaft and turbine wheel radial movement
General instructions and procedures
Purpose
Table II

Washer, bearing thrust:

Cleaning
Inspection _. ... ... ..
Repair .. = .. .

Washer, flat thrust:

Checking for distortion and proper thickness
Cleaning ]

Inspection
Repalr .

Wheel, compressor:

Checking back clearance
Cleaning o
Inspection . e
Installation _ .. .
Removal ..
Repair _ . .
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Paragraph

1d

45

33d
46
23
33d

Figure

40

79-80

Page

23
25

19
25

23
25
25

24
23
24
24

39-42 l

36
23

36
16
23
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