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" . DESCRIPTION

The American Bosch PSM - fu¢l injection pump is a way vehicles, and on Marine and Industnal engines.
compact, high speed (Capablé of 3660 RPM), varisble . The pump is a multi-outlet unit of simple construction

. timing, governor controlled, flange mounted clockwise : deslped to bLe:.driven: at crankshafl speed on four-
- or counter-c .nckwise rotated, single plinger mjection B stroke cycle engines. L : .
) ‘ unit demgned mr s-on Over—The—Road and off ‘ligh— : :

o 7 ‘The neplaceable hydrauhc head contams a dehvery ‘ actuausd hy the ontrol umt which, ‘m turn, is opera-»

) : valve :2nd a plunger which, in addition to being actu~ ted: oy the control vod.: A mechanical governor acm-!‘ :
;" ) ated axxally by a -multi-lobe cam, is ‘continuously ‘ro- " ates“the control rod. The fuel supply pump draws”'
% s tated to serve:as' a fuel dlstributor ,Fuel variation =~ fuel from the tank and keeps the hydraulic head sump
~8 . between cylinders cannot h., adJusted therefore the = area‘under. presaura The internal type (Intravance%)
only adjustments are for::reverse fuel. deliveries. or external ‘type timing davice advances or retards

Changes in the fuel dehvery are controlled by vertical + the fuel:injection ae.engine: speed ‘Taquires.
movement of the plunger metering sieeve which- 1s L ) .

[

TEGA

EXPLANATION OF PUMP TYPE DESIGNATIONS

P - INJECTION PUMP
‘S - SINGLE PLUNGER - MULTI—OUTLET DESIGN
M -~ SPECIFIC TYPE, OF PUMP -~ ° /‘j
8 - NUMBER OF CYLINDERS OR. HIGH PRESSURE FUEL OUTLETS
A - PUMP “SIZE ., = 3 ;
110 - DIAMETER OF PLUNGER IN TENTHS OF MILLIMETERS (110 = 11.0 MM DIAMETER) i
D - EXECUTION : OF PUMP o ) o )
) 8779 - VARIATION SPECIFICATION FROM A BASIC PUMP 1T IS ALSO THE, IDENTIFICATION NUMBER.
. C - SPECIFICATION 'EDITION ‘ = MR o
’ . 1 - SPECIFICATION CODE S T
: SECTION 1 "= o
FUEL INJECTION PUMP .
1. DISASSEMBLY ‘ ; possible. No filing, scraping or saw-
: ing should be done on the bench
NOTE; Unless otherwise noted, all numbers in . where repairs are made.
parenthesis refer to illustration numbers ‘ 3
in Figure 1-1. _ 1.1 External Timing Device
CAUTION: All work on injection equipment must (1) Refer to SECTION 3 Page 44 for complete

be performed in the cleansst location ‘ TMD Type Timing Device Instructions.

Page 5 ISSUED MAY, 1967




2)

1.2 Pump

)y

Refer to SECTION 2 Page 39 for complete
TME Type Timing Device :Instructions. -

i

i

Remove all external dirt and grease from
. the pump before drammg it of all lubrlca—

‘tmg and fuel 011

Assemble TSE 4.}00 006 adapter to the dnve
hub (176), then use Tool TSE 7913 and an
11/16'" deep type socket to. remove the.hub
lockihg nut (177). Refer to Flgure 1-2.
(Apnhes to 6 Cylmde" Pumps .Only).

. TIMING wiNpow- <

TSE 7913

PLUG

TSE 4500506

Figure 1-2 - REMOVING HUB “LOCKING NUT

(3)

i
Remove the three flange mounting screws
(169) together with the plain washers (167)
and lockwashers.(168), then remove the
adapter flange (175) and related "O" ring
gaskets (166 and 172) - (Applies to 6 Cyl-
inder Pumps Only).

Remove the engine mounting screw (171}

and lockwasher (170) from. the adapter '
flange (175) - (Applies to 6

Install camshaft protection ca.p, "TSE 76203
over end of camshaft, then ~use Puller .

ST 425-1 and Jaws:ST 425-3 to remove

the drive hub (176). . Refer to Figure 1-3
- (Applies to 6 Cylinder Pumps Only).

CAUTION: When removing drive hub {178),

(6)

make certain.that timing pointer
(165) is not damaged.

Remove Woodruff key (125) - (Applies to
6 Cylinder Pumps Only).

Cylinder * -
Pumps with Internal Timing Device Only).' ‘

Mount the pump on bracket ToE 76193,
then cliz:p the lower end of bracket in
a vise,

Remove ‘the overﬂow valve assembly (160)
from the pump housing (160A)

Remove the dehvery valve cap nut (157 Yo
] and gasket (156A), then 1oosen the deliv- "
. erJ valve holder (156,

Re—mnhll the gasket (156 A] and cap nut .
(157) \finger tight to prevent dirt fvom*-z
entermg\ the hydrauhc head.

n’ -

‘MOVING DRIVE HUB

(11) Remove the, fovr _control unit cover fas-

“’r

(12)

< CAUTION:

(13)

G

i temng screws (126) ‘then remove the con-

trol ‘unit cover (127) and- gasket (128).

Cut the lock wire and remove it from the
oontrol unit plate securing ‘screws (129). :

Make certain that all pieces of lock -
wire are removed from the pump.

<! \%k' - ‘ = e reeatoed
Remove the two control unit plate screws
:and lockwasiers (129), then remove the
Seontrol unit; Eretammg plate (130) and spa-
cers (131). )

Dlse'lgage the control rod (77) from the

:control unit assembly (132)

Carefully remove: the control unit assem—
bly (132) with two screwdnvers

Remove the "O" ring gaskeL (133) from *
the control unit assembly (132).

Remove the head locating screw (135) and
gasket (136).




(18) Remove the four head retaining plate screws
(159) by loosening the screws and progres-
_sively raising the hydraulic head.

Do not use force to raise the hydrau .
lic head. It may be- necessary. to .
tap the head with- a soft mallef to
;loosen it. : i PN

CAUTION:

IMPORTANT: If the Discharge. Flmugg (152) .
' . - are. Not' Damaged, Do '\Iot Loos-,_r ;
en Them. :

(19)' Lift m.t the hydrauhc head assembly (139)
then remove the "0 rmg gasket (14&) from«
the pump housmg (160A) ‘

(20) H’:Remove the tappet;(l&S) _g.n

1) Loosen, but do not rém
primer- .Jssembly (4) with Todl, TSE. 76230
the leak—off screw (8) and tha' th"ce sup-

"fply pump mountmg screwsl'(z and 14)
i

(22) Remove the lube oil supply,'.mse (13) be- )
tween the lube . 0il f1tt1ng(14) in the pump
' housmg/ (160A):and the, ﬁttmg protrudmg

_ from the governor cover “then: rc-move the -

° tube securing.nut (12) and lockwasher‘(ll) ’
- (Applies to Pump Incorporating the Ex-

e
A

A2384 14

e

Figure 1-4 - EXPLODED VIEW OF EXCESS STARTING FUEL CONVERSION XIT

('2:,{5,_): Remcve, the seahng washer and tube as

CAUTION:"

DASI/IOOA
PSM’ (MACK)
S(.rvlce InstmctlonSw

cess Starting Fuel Conv«.rsxon Kit Only)
Refer to Figure 1—4

(23) Remove the four govemor cover fastening
screws (43 and 44) and gaskets (42), then
.remove the governor cover (41) and gas-
“Ket (40). J ;; »'

(24)‘ Remove the two stop plute and br!dge as-
' sembly fastening:screws (36), lockwashers
- (37) and the excess: fuel stop plate . and
" bridge assembly, or the standard stop: plate
and bndge assembly (JZ thru .15 38 & J'-))

sembly‘ (Applies . to . FPump ‘Incorporating -
the . Excesn Stamng Fuel Conversion K1t'
N Only) I{efer to" F‘gure 1-4.

(26) Remove the s 4 vovernor housing mounting
* screws (58). _nd»}ockwasners (59)..
(27$ Carefully remove the governor assnmbly
},‘/ and gasket (134) from the pump liousing
(160A). ’

Tip the Governor Shghtly to ‘make
certain that the -Control Rod (77) or
Excess Fuel ‘Device Supply. Tube
Does Not become Bent or Damaged

L

THESE PARTS ARE INCLUDED
- IN KIT KT85138

HEE :
¢ A3 =
| THIS PART IS INCLUDED
IN KIT KT85139°

®

Page 7
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(28) Remove ergine lube oil inlet fitting from
" pump housing. :

NOTE: Paragraphs (29 through 32) Apply to
Pumps with “Internal, Timing Device
~ (Intravance) Only.

1.3

RETAINING ‘-@ Wy A K '4,;:_;4,

SCREWS -

{29) Remove the four plate retaining screws
(110) and lockwashers (111),. then remove.
the retaining plate (112) and the two thrust N
plates (113). Refer to Figure 1-5. o

(30) Remove the excess fuei device supply tube
’ and the bowed wa.sher from the pump

housmg (160A)

(31) Remove the camshaft timing assembly

‘(Intravance ®) together with the rear bear— s

ing (114)

(32) Remove t‘xe thruat washer (124)

NQTE: f""Péir;agrapHsir (33 throp.gh 35) Apply to
= Pumps  with “External Timing Device
(Solid Camshafts). Only.

(33) Remove ‘retainin'g ring from ghe groove 5n; e
camshaft with "Truarc": Pliers, TSE 76176, . .
then remove camshaft ‘gear.

(34) Remove the four plate retain.ing screws

_ (35) Remove the bearing plate assembly (121EH
B and’/ 121 F), rear thrust washer - (121 D),
camshaft (121B) and front thrust washer

7.4

(110) lockwashers (111) and the retaming
plate (121 G).

¥

(121 C) from the pump housing (160A)

Governorv

(1) Place governor nousing (56) on ‘ a clean ..

bench.
(2) Remove shut—off lever assembly.

(3) Remove the three supply pump . mounting
screws (2 and 14)” and:lockwashers (3 and
13), then remove supply pump assembly
and gasket (15).

(4) Remove the outer spring guide (207 ), outer
spring (21), inner spring guide (24), inner
spring spacers (25), inner spring (23) and
outer spring spacers. (22) from the ‘cavity
of sleeve (86).

(5) Remove pin and spring assembly (108 a.nd
109) i

(6) B.emove bearing support plate screws (106),
lockwashers (107), and . weight and shaft
assembly (90 thru 105). -

. :(7) Remove thrust washer (89), thrust bearing
(88), thrust washer (87) and governor -

sleeve assembly (86).
\‘ i H
- (8). Remove  set screws (85) from governor
stop lever (84) and spring plate assem-
bly (83), then pull the operating shaft {55)
out of the governor assembly. -Remove "O"
ring gasket (54) from shaft (55).

' (9) Remove spring plate assembly (83) togsther

"with operating shaft (Torsion):spring (82),
and governor stop lever (84), then ‘remove
fulerum lever and control rod assembly

- (66 through 79).

(10) Remove shut-off shaft assembly (81) by :

pushing it into the governor housing (56).
Remove "Q' ring gasket (80) from shaft
assembly (81\

- “NOTE: Paragraphs 11"‘thru 16 Apply only to

Y Pumps with Fuel Limiting vDevice.

NOTE; Numbers in Parenthesis in Paragraphs
11: thru 16 Refer to Illustra..ion Num-
bers in Figure 1-6. }

Page 8
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(11) Remove cam lever ad;usting \nut (301), ag-
justing washer (302),. operating lever (304
through 308) and cam lever ¥(303) . from

-, operating shaft, o

313 212 24 310 309

|
@../,/ ,@Q v =
3;63!5 ) < : i

@/ ¥ | ! g <0
Sy AL |
san” o 317 308 307 306 305 304 © 00

Figure 1-6 - EXPLODED VIEW OF FUEL
LIMITING DEVICE

(12) Remove cam follower lever return spring

'~ (317) and spring pin (300). '

(13) Remove cam follower lever adjusting screw
cap nut (313), adjusting screw locknut (314)
and adjusting screw (312) from cam fol-

- lower lever assembly (811). LA

Ty

Remove cam follower lever clamping screw
(316), washer__(315) and cam follower lever
assembly (31’1)

i ;
i .

(21) Loosen operating lever clamping screw (50), ®
then:remove operatmg lever (45) from op—
eratmcr :shaft (55).

Remove cap_ nuts_ (26), gaskets (273 hex‘

;-:_ nuts’ (28) and\set screws (29) from gover-

P

nor housing- (50 bX

IMPORTANT :

%" b
: tlon’ and Reassembly, Refer to
SECTION I, Paragraph =3. 3‘
Page 22 L

1.4 Hydrauhc Head

(1) Remove 'OV rmg gasket (147 j . from . hy—
drauhc head assembly“ (139)

Remove spring ring ( 0)7, and the plunger
‘button (141) . from the end of the plunger.

Invert the hydraulic head ‘assembly and
place it in a.suitable arbor press.(Refer
to Figure 1-7).

Position Service Tool,TSE 76215 over the
lower spring seat washer (142a) and de- '
press tappet sprmg (143), then -remove
Jlower spring seat (142). " Refer to Figure
1-7. “

Remove fulcrum stop lever assembly (318),:‘ R
and gasket (319). i

Lo
- : i

Remove governor housing bushmg (310) and
washer (309).

Remove control rod retaining ring (79) and

shims (78), then remove control rod (77) °

andoshim (78 A). - Applicable to Standard
Control Rod Only (chernor End of .Rod
Has Pin).

Remove control rod cotter pin, washar and B
control rod from cam securing screw. - ..

Applicable to off-set control rod only (Gov—:
ernor End of Rod has Block with Hole).

Remove cam securing nut (75), lockwasher
(76), screw (74) and smoke limit cam (73)
from fulcrum lever (66).

Remove bracket pin retaining rings (72),
bracket pin (71) and fulerum bracket (69)
from fulcrum lever (66).

1-7 - REMOVING SPRING SEAT
FROM PSM HEAD
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(5) Position Service Tool, TSE 76215, .over {, 1.5 Fuel Supply Pump

the lower spring seat (142) and depress - . - , o

the spring seat (142) and tappet spring . (1) Remove supplyf pump gasket (15).,”

(143), then remove the spring seat retain- ‘ L

ing ring - Applies to Hydraulic Heads with ; c(2): Remove the fne insert assembly to supply“
. Heavy Duty Plungers Omy. . f ;»" . . pump cover screws (18) ard lockwasherS'
s : (18A) s : e

(6) Remove:lower spring seat washer (1422.)
and tappet sonng (14.:5‘ o

K : ‘T.f" SN ' “-‘,‘l'w1t'}’1 a fibre or plastic mallet to sepa:'abe o
7) * Place the .1yd1auhc head on u bench. Use ! om0 it froms® the supply pump "
) two screwdrivers to carefully Tw .o :
; face gear hub (144), then remo
y 7 gear hub (144), face gear '(145) and’ thrust -
N washer (146).7sfer to Figure 1-8. )

6 face L4 Remove supply pump cover (Shlm) gasket o /7 '
L (17'1 : : : ' ‘

(5) Remove gears from supply pump insert”“_;
: assembly (16). Refer to: F1gure 1"9» N

__PIN'IN LINE
- WI'
¥? DISTRIBUTIN
SLOT .+ 7

HUBFACE GEAR
THRUST WASHER"

HAND PRIMER . poie
GASKET VALVE

SPRING s::n_.”

. PLUNGER Bunon_‘_. R
: TD——SPRING RING
s.. ’ \"?yv . .
e Figure 1-8 - PSM’ HYDRAULIF HEAD eN v
, “ . Figureb 1-9 - SUPPLY ;PUMP COMPONENTS
i (8) Pull the plunger out of the hydraulic head : Yo AND T{AND PRIMER ASSEMBLY
) ‘_ and remove the plunger drive pin (149) - O B L R ~ ‘
: : and the plunger sleeve (Not Illustrated).. el g e (5) Remove governor shaft 'seal (19) from -

_supply pump insert assembly (16) with
IMPORTANT: The Plunger, Plunger Sleeve .and .= - ¥ MSNAP-ON'" Tool. Number A-78, or an =~
Hydraulic Head are mated Parts. ° Equwalent Tool. : :
. and must always be kept together. 2 A B

- : : 5 (7) Remove the two - check valve assemblies
(11 and 12) from the face of the supply
‘pump - cover (1).

v

Nt
g

(9) Remove the delivery valve cap’ nut (157),
delivery valve cap nut gasket (156 A); deliv-

ery valve holder (156), delivery valve spring S i . ho

Gy (155), delivery valve spring guide (154), : _ o _ ¢

o delivery valve assembly (153) and delivery . (8) Remove the two check valve assemblies
valve gasket‘_(l53A) {rom hydraulic. head. . from the inlet and outlet holes in the sup-

. ~ ply pump cover (1) with ash tap or a Suit-.
IMPORTANT Do Not Loosen or Remove the ; ; able Extractor. i

"‘r[vgh Pressure F1ttings (152), the
Ball (151) and Headless set Screw ' o »
(150) if they are in good condi- CAUTION: Do Not Score ¢r Damage the Supply

tion.. Remove only those Fittings Pump Cover (i) when-Removing the
that require replacement. Check Valve Assemblies.

Page 10
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(9) Remove hand. prlmer assembly (4) - gasket‘

(7) and leak—oif sirew (8).

loosened in Step 1.2 (21;.

. 5

(10) Remove relief valve sprlng (9) and relief

valve (10)

Botn were -

' D231/1002
A f PSM (MACK)
s A L Scrvlce Instructions

(11) Wash all pump, governor and supply pump

components (Paris and Assemblies) - thor-
- oughly w1th Varsol ‘or an equivalent clean—
ing agen."" : :

PART =~ «
In Head -~ ; -

(2) Delivery Valve: Body
: Seat ’ .

3y Delivery\.Valve’
Spring . (155)

40

(4) .Plunger and Plunger

% . 'INSPECT FOR
FOLLOWING CONDITION(s)

“(1) Delivery Valve Seat b ‘_iScored pitl:ed eroded or

E damaged

damaged -

e

“W{clss, vwear~ (Flat Spoté)- N

Scored p1t1:ed eroded or

u‘n

Fine scratches scuff marlrs

Vo F
~ 2. INSPECTION = = Co “y
217 ~ Hydraulic Head Assembly i y

. 7 CORRECTIVE ACTION

7

= WHEN REQUIRED

= e

Reﬁmsh with' Lappmg Too' 'I'SE 7986 & Lap—

— ing uompound ‘TSE 7 103,

Replace Va‘ve Assembly. 5 o

4r-‘iepl‘ace -Spring.

Advise Customer tha.t 1mmediate attention

Sleeve ana/or dull appearance .of should be guvenbo Flltermg System. Hydrau-
lapped surfaces (Use Magni- . e Head, Plunger, and.; Sleeve are mated
g R fving Glass) Parts - Cannot replace' i ) i
. ‘\ L
(5) Delivery Valve: - Damaged ‘threads or seal— Replace Holder. a.nd/or Capnnt
Holder (156) and = ing surfaces . i,
Cap Nut (157)
(6) Delivery “Valve * .. Replace Gasket. - B
V . Casket (153A) :
. : (7) Cap Nut Gasket Scrached scored or dam-
& (156A) aged . \_ L
(8) Delivery Valve “Test | per 3.1 ‘\";
Assembly {153) \ .
9) Head“l(etaining Damage, flatness, wear S T N R " .
_Plate (158) indentations from Hydraw— % Replice if Damagéd.or Bent. - L
i 4 " He'Head (Stamped word Yoo R o < IR
ngp" must face upward) ;
. - I )
(10) Head Reta.mlng P . v
Plate- Scraws (159) ‘Damage. . - ° wo Replace Screw(s) . o .
(11), -High ijessu_ne E Darnage o : Replace Fitting(s)
* Fittings (152) .
(12) Plunger Drive Wear" 61-“”‘.:sc01“ed’. , Replace Pin (See Note 1)
Pin (149) SR I : s
- - Continued - *
o s ' Page 11 v
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Hydraulic Hsau Assembly - Cont'd

«;_; e i INSPECT ‘'FOR-
FOLLOWING .CONDITION (s) -

CORRECTIVE ‘ACTION
WHEN REQUIRED

]

PART

Spring Ring (147)- - Nicks,. Eent‘ looseness - -
= : must?fit tight in grcove o

b' . of face gear hub (144;

3

Qlf:Replgzce _Ring.

Eeplace Washer. )

Face Gear (145

Damaged or scored plunger - Replace Hub. (See Note 2).
drive. pin slot, or loose e
staked washer ;;\,\_

Face Gear Hub (144).:
Tappet Spr‘%ng (1;13)'.” Nicks or wear (Flat Spots), Reglace ) Spring.
S bent broken. ' C R

Lower Spring Seat § cored. d(i;'\:::;igié;d,

Replace: Washer :
. Washer (142A)'*' L R T S

Lower Spnng ‘Seat .o . S N R o
. , Damaged or. scored. . Replace Spring Seat.

T

: Lower Spnﬁg Seat ) i}
Retaining Ring (Heavy
Duty Plunger Heads)

Nicks bent *", ' Replace” Ring. °

CE f,tF : =
O " o b oL i
Grooved, ridged, scored or"

“Plunge;: Buttdn (141)
W has uneven wear pattern—

Replace : Button.

oseness - must fit tight
#1in groove if lower:. spring, :
‘seat’ (141) o o

 Spring Ring.(140) R
B Réplace Ring.

2.2 Tappet And Roller

) mdged scored or worn
*'0.D. Rldged scored or
“worn bearing or plunger

button“contact area. LT s
Loose bearmg_.__ﬂ_

A (1) fr?.ppet (11}8-)1 w ‘ qoe
. ._ " Replace Tappet..

(2) Lube Oil Ducts
In Tappet (138)"

_(3) Boller (137)\,_.;

* Dirty = clogged.

N

/ Rldged scored . out - of -
round or worn. //

Repluce Roller.-
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2. 'INSPECTION — Cont'd

2.3 Pump Housing And' Adapter Flange

INSPECT FOR CORRECTIVE ACTION

PART FOLLOWINb\*CONDITlON(s) : WHEN REQUIRED
‘ T .
i e R
(1) Lube Oil Ducts In P . e
/Pump Housing (160A)  Dirty - clogged. - Clean Ducts.

And Adapter Flange.

Screw And Pi;;e (_:' Darﬁage. ‘ Sy Replace Housing or Repau' with "Heli Coil"
-Threads:In Pump L E Thread Inserts.
Housing (160°A):- . Lo

Pump Housing (160A) = Cracks or other damage

Pt . v '-,_z,_:,-qilizit causes oil leakage, i I ; ‘

wooosm TP Usevere fretting or indenta- wReplacer- Pum o Housin}‘g, .: S
twnb on_gasket or matmg e . : o

3y

L (. " ‘ ; E Isurfaces. (See Note

1) Gasket § "
i .Pump Housmg (160A)

-~ g ' l'm(bs ) Mt,amshaft;l

- : e T r]“
Bushmg aoc Ridged scored loose or ~Replace Bushing (See Note 4).

? Rough. -‘=‘scored 5 Refinish Smooth or ,Repla.ce Housing.

(164) yworn .~ 1,D; must not . !
i e\ceed 0.816". i
(6)”3 Txmmg Pomu,r (165) . Damage.: ‘ . k : » Réplgce Polntgr.v;

- (7) Tappet Slu.,vc e Sécurity - ‘must not have Replace Pump H(‘)‘using” (See Note 5).

Radial or’ Axial movement.

(8) ‘.Flénge ‘ . D}Jmage:f‘ cracks, poor = .- ‘ -Replace Cracked or'Dam_ag"ed_ Flanges.
: : --sealing surfaces. ;- I Refinish’"Galsketv Surfaces or Replace Flange.

(9}, Face Gear Locating

‘_ 7 R Pin (161) : Damage. E o

(10) .. Ovurﬂow Valve S R AP ST N S W
. Aqsembly (160) - Refer 'To Manual’Sections D275 through D278.

‘2.4 Control Unit Assembly (See. Note 6) ; .
,(]) Contro’lf“ Unit Shaft Freedom of gctibn. : Replace Control Unit 1f Shaft ‘Binds -~
' C (See Note: Ty o
ok B PR R .
(2) Contlol Unit Assembly Defentive weld(s), loose Replace Control Um!‘ Asteembly
’ or. bént lever, damage.
(3) Control Unit Cover - Cr'ac’ks, damdéed gasket -7 . Replace Cover.
(127) : »  surface. . . i
“' (4) Retaining Plate (130)  Scored, bent, damaged. Replace Plate.
(5} Plunger Sleeve Pin Head (Flats) scored or
damaged. - Replace Pin.
-~ Contirued -
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s34 Control Unit Assembly - Cont'rih""mw

2.5

2.6

PART

(5) Cont'd

Camshaft (121 B) and Related

INSPECT FOR

. FOLLOWING: CONDITION (s) *

Shaft of pin scored.

Blnding - movement
restricted, '

Clearance between pin
and support section of
control unit assembly -
must be less than 0.001".

Clearance between pin and
mating: slot. in plunger '
sleeve - must not exceed
0.002"

Components

éamshajt -:Cam
Lobes, Bearing Sur-
faces, Taper, Threads

(1)

Thrust Washers (1210
and 121D)

{’Camshaft Bushing
(121E)

Bearing Plate (121 F)

(5) Plate (121G)

Scuffing,
damage.

scoring, bent,

Scuffing, scoring or .
excessive wear.

Ridged, scored loose
or worn -~ I.D.: must

. not exceed 0.8154";

Scored, ridged, grooved

“ Lo or.worn pilot dlameter,
.*cracked, broken

].oose bearing (121E)

: Cl‘c?igged‘ or dirty lube

‘oil ducts.

Bent, damaged.

Control Rod and Fulcrum lever Aésembly (Governor)

(1) Control Rod (77)

(2) Droop Screw (67)

(3) Smoke Limit Cam
(73)

"“pent.

1'; damaged pins,

Damaged Scored end
//('

Scored excesswe vear

(Flat Spots). 7

e
4

0

required.

“ o

"

CORRECTIVE - ACTION
WHEN REQUIRED

Replace Control Unit Assembly. # .

Replace Pin or Control Unit Assembly as

Pin must Rotate and move in

and out of the Supporting Section Freely.
; 5 :

g

~Replace Pm with Pin that Prov1des Correct

.C learance

Replace Pin with Pin- that Prowdes'Correct
Clearance. . }

Replace Camshaft.

%

\Replace Washer(s) with Apphcable Type
Refer.to the Pump Parts List.” " .

Replace Bushing (See Note 8).

w

) :Qv' o
Replace, Plats Assembly.

[N

Replace Bearing or Plate Assembly if -

" necessary (See. Note 8)..”

" Clean 'Ducts.

Replace Plate.

Replace Control > Rod.

Replace Screw.

Replace Cam. ‘

7/
| // _Page 14
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2.6 Control Rod and Fulcrum Lever A‘;éé“xﬂﬁ'lj'j‘(“‘ovempg)__‘:__-(‘1_Cont'd

PART

Fulerum Lever (66).

Pivot Pins (70)

Bracket Pin (71) ..

Fulerum Bracket
(69)

(7)

2.7

" INSPECT FOR

~ FOLLOWING CONDITION (s) - *

i
it

Control rod holes’ or
bracket pin holes worn
or Out-Gf-Round,".
damaged threads.

Worn, Out-Of-Round. -

Worn ext‘;essively, Out-
Of-Round in excess of
0.004".

Bent, damaged ,'J’holes
Out-Of-Round.

Governor Components - General:

(1) Thrust Washers (87
and 89)

- Thrust Bearing (88)

Sleeve Assembly (86)

Shut - Off Shaft
Assembly (81)

Stop Lever (84)

Shaft Spring (82)

Operating Lever (45)

Operating Shaft (55)

Excessive wear patterns,
Identifications (must not
exceed 0.002"), cracks,

scuffing or tracking.

Damaged, worn excessively.

Scored or excessively worn
bushings. Scored or dam- ..
aged guide slots.

Bent or damaged l_gver,
worn or damaged serra-.

tions.

Excessively indentions from

" high and low ‘adjusting

screws - must not exceed
0.025".

Broken, chipped or worn
(Flat Spots). . Excessive
prong indentations - must
not be greater than 0.004".

Throttle linkage hole“worn
or Out-Of-Round. Spring
broken or weak. Serrated
hole worn or Out-Of- Round,
bent, broken. .
Bent or scored. Serrated
end Out-Of-Round or dam-
aged. Set screw (85) holes
Out - Of - Round or worn ex-
cessively. ‘

D 231/1002
PSM: (MACK)
Service Instructions

011070 S A B

14 X
' CORRECTIVE ACTION
' WHEN REQUIRED

L
Re’place Lever.

Remove and Replace."\'.with Arbor Press -
(See Note 9). : o

v Replace Pin.

L Réplace Assembly - It must slide
Governor Drive Shaft.

Replace Bracket.

Replacé Washer (s)

Replace ”Beari.ng.
freely on

Reblace Asjsembly.

Replace

r

Replace

Spring (See Note 10).

Réplace ! o

- Continued -

Page 15
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2. INSPECTION — Cont’d -

el

2.7 Governor Components - General (Cont'd)

INSPECT FOR '

PART FOLLC'VING CONDITION (s)

Serrated: hole Out-Of-Round
or worn excessively.
Engine linkage connection
(Hole or Pm) worn or dam—
aged T

Shut- Off Lever (60) .

Scored bent “or worn face
{0. 002" ‘maximum), loose

or broken pins, damaged
threads.

Stop Plate (32)

) -Governor Cove'r’(_41) Cracked, gasket surface
e damaged. %~
Springs (21 and 23) - Worn (Flat Spots) nicked
S : _or broken.

High and Low Idle ’

Adjusting Screws Worn, damaged.

(29) . "
Cchked or damaged.
Operating shaft and/or
shut-off shaft bores

- \Jvorn excessively.

Housing (56) .~

Scored scratched O dam-
aged gasket surfaces.

Damaged threads.: .

2.8 » Supply Pump Assembly

Cracks, chipping, scoring"
or excessive wear.
aged, scored or excessively
* worn gear(s). Damaged,
scored or, loose idler gear
pin.
bore (8).;

1) Insert Assembly
(16)

Scratched ‘sealing surface.

Chipped, cracked, Wom g
(Flat Spots).

(2) Pressure Relief -
Spring (9)

(3) Relief Valve (10) Scored. worn, seat damaged.

L,

1

o

Replace

i

b i ﬁep}gce

Replace

Replace

ﬁeplace

Regl:.ég :

 CORRECTIVE ACTION
WHEN REQUIRED

‘Stop Plate.

v

Cover.’

Springs.

Screv’v‘(s)’.fb

Housing.

(See Note 11).

Dam- - {: ¢

Repair with "Heli Coil" Thread Inserts,
Replace Housing. ;

Scored gear counter- | - .

Replace Insert Assembly.

Remove by Laﬁbing Surface with Lapping

- Plate and Compound BM 10007 or Replace
P Insert Assembly. "

Replace Spring. .5

" Repilace

Valve.




4.° Remove Bushmg (164) vgith Tool, TSE 76175,'and an Arbor Press,

D231/1002
. : . 7 PSM (MACK)
Fuel Injection-Service Manual ' . I Service Iustructions

V'SPRINGFIELD MASS; 01107, U:S K

2, INSPE(TI()N—(mnd | e

2.8 Supply Pump Assembly - Cont'd L

INSPECT FOR . CORRECTIVE ACTION

PART ¢ FOLLOWING CONDITION (s) WHEN REQUIRED
(4) Cover (1): - Cracks, : nicks, damaged /
threads. Scored or exces-
- sively worn relief valve ‘t-  Replace Cove;‘. . o
© bore. Damaged relief valve ‘ / :
seat.
Scratched or scored seal- . - Remove by Lappmg Surface with Lapping
ing surface. , Plate and Compound BM-10007, or Replace
' ‘ Cover. ~
(5) leeckvValve"'Assemf" ~ Scored, excesfzively worn Re pi;ce Valve (s).
blies (11 and 12) SGamaged. * i

" (6) Hand Primer Barrel damaged Plunger | ° ; T

Assembly (4) . “bmdb. _Threads and/or L E
o i s, seating ‘surface damaged, - Replace Hand Primer Assembly.

akage or damaged plun- ’ ‘

!
(7). Gaskets and "O"

: i Do Not Re-Use, Always Replace.
Rings - (Misc.) ) :
B

g i : ’ ' o ‘ b} » ‘::; .-
(8) Screws, MNuts and . Damage. | H . Replace. : - \

Washers é:(Miéc.)

o

13'3 . | NOTES

1. All Hydraulic Heads (Except Heavy Duty Plunger Heads) Must Use a Plunger Drive Pin which has a Long
Drive Block. Refer to Applicable Parts List for Part Numbers. =

2. Assemble Eace uear (145) to Face Gear Hub (144), then hold Gear and Rotate Hub to Check for Free
Movement of Gear Pin in Hub Slot, I Assembly Binds, Replace Damaged or Worn’ Part(s) as Required.

n

3. Measure. the Dlstance from the Hydraulic Head Seat to the Tappet Seat in the Pump Housing. This Di_sta.pce
Must be- be*ween 1.742" and 1.749"; if otherwise, Replace the Pump Housing. -

:v,.

5. The Tappet Sleeve in the Pump Héusing must not be raised off its seat. X a Feeler Gauge (0. 005" thicl')

can be inserted (Through the Rear of the Housing) between the Sleeve and the Housing, the Housing must be
Replaced. .

6. The Control Unit Assembly is serviceable as a Unit Only. Each Control Unit Assembly is Furnished with
- a Factory Fitted Pin (PN 8525). If the Control Unit Pin Requires Replacement, it must be selected to ob-

tain a Clearance of Less than 0,001" between the Pin Diameter and the Bore Diameter in the Support Sec-
tion, . :

7. Holding Sleeve, Rota.te lever; Shaft must Turn Freely. If a Binding Condition is present, wash Assembly
in Varsol, or an Equivalent Cleaning Agent, and Repeat Procedure. If Binding Condition is still Present,
Control Unit must be Replaced with a New Unit.

~ Continued -
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8. Remove and Replace Bushing (121 E) with Tool, TSE 76175 and an Arbor Press. With the. Flat ‘on _the
Bearing Plate at the 12 O'clock Position, Assemble the Bushing to the ‘Bearing Plate (121 F) with the Bush-
ing Hole in a Horizontal Position and with the Split in the Bushing 45° Above the Horizontal Central Line
(Split Can Be On Either Side of Vertical Center Line), After Assembly, the Face of the Bushing must Ex-
tend 0.060" Beyond the Inner Face of the Bearing Plate (121 F).

‘ "o
9. Slots in Governor Sleeve Assembly (86) Must Slide Freely on PiVot'Piné (70). i
10. Remove and Replace Spring by Compressing Prongs with two short lengths of High ~Pressure Tubmg. )
11. Gasket Surfaces Mast'Be Clean, Smooth (No Scratches) and Flat (Within 0.002"). If Refinishing Does
» Not Restore the Fls.aess to Speciﬁcation and Remove Scratches, the Housmg Must Be Replaced.
3. SERVICING — SUB ASSEMBLIES " ally operated Nozzle Test Stand (TSE 7722D )
. : . is recommended). Figure 1-11 Ilustrates:: . .
3.1 Delivery Valve : the Required Test Setup. LoEE -
: _ 5 v
TESTING AND ADJUSTING . R
(1) Place the delivery vélve assembly (153) in
Test Fixture, TSE 76226,and secure in a iogl
Suitable Vise. :Do mnot distort the Test ' - '7SE 76226
: DELIVERY .
Fixture by over-tightening the Vise. <t TEST WOOQ’ALVE i O _
i ! B / )
(2) Install spring guide (154), sprmg (15 and" L
holder (156) into Test Fixture TSE. 76”26. "
(Refer to Figure 1-10). Tighten ’no“”der : . .
(156) to 65~ 70 Foot Pounds. B ‘ b i

(3) Install delivery valve cap nut gasket (1564)
and cap nut:(157). Tighten cap nut (157) :
to a torque: of 55-60 Foot Pounds.

o

NOTE: Do not use a delivery valve gasket . NOZZLE_ >
(153 A) when checking or adjusting the . TESTER .
opening pressure of the delivery valve S
in Test Fixture TSE 76226 as Opening Xy
Pressure will not change when gasket e
is installed. . W oaf i S
L Figure 1-11 EST- SETUP FOR CHECICING"“
(4) Attach Test Fixtire TSE 76226 to a manu- DELIVERY VALVES.
_ . DELIVERY. VALVE: '
; CAP'NUT GASKET
< D <womm [[IE
= , DELIVERY -
. l ““VALVE | SPRING
| . DELIVERY VALVE
: DELIVERY  SPRING HOLDER LIVERY
TSE 76226 VALVE BODY  GUIDE" -* : VALVE CAP NUT

A

Figure 1-10 - EXPLODED VIEW OF - DELIVERY V‘ALVE‘ _TEST ASSEMBLY

Page 18
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(5) Slowly increase the‘pressure to i"OOO PSI. {IDEN'I‘IFYING'l
A rapid pressure drop indicates" that the - ‘ ‘ ' . COLOR ‘ + THICKNESS
delivery valve is leaking. fnre ‘ :

; \Yellow : /. .054" -, 058"

- w0, ¢ 'Red- ' CT L, 064" -, 068"
NOTE: Always Check to Make Certain that all . . 'Blue i ©.074" - 078"
External Connections are tight and that ; Biack . .084" - ,088"

the Nozzle Test Stand is in good order. White - o .094" - 098"

" If unabl le to obtain the required deliv-
Lery valve opening pressure, Treplace
delivery “spring (155). .

(6) If the delivery valve assembly is leaking,
the delivery ‘valve seat must be lapped to
its corresponding seat in the delivery valve
body with ‘a small quantity of Lapping
Compound BM 10007,

: 3.2 lr‘TRAVANCE (Refer to Figure 1-12)
CAUTION: Lapping Compound must not ‘come

in contact with the Relief Piston MSASSEMBLY ,
during the Lapping Operation, and - ’
All Lapping Compound Must be re- (1) Remove; rear bearing (1]4))\from Intra-,,

moved before installing the Deliv- vance.
ery Valve Assembly into the Test :

Fixture or the Hydraulic Head. (2)  Remove - cam” (i 23), splined sleeve lpin
© (121 A) and splined sleeve (122) from In-
(7) Reinstall the repaired delivery valve as- e travance. 5 T
sembly (Or a New Valve if Necessary) into i w

the Test Fixturé: TSE 76226 as outlined in " . #(3)  Pull the f°11°‘”‘“9 rod and valve - assembly
Paragraphs (@),,ﬁthrough (6). ' out of. the Intravance. , :

preséure until the de- ’:{{/ : _{4) Remove thé ‘sp1ders (120), welght  pins

(8) Slowly increase: ta
livery valve opsns. The delivery valve . © (118). and weights (117) fro’fl the follow-up
' opening pressure’ Must be between 1000 & o rod and ‘valve assembly._ ) ‘
1450 P. S. 1. : '
5, ) CAUTION: Do I\ot D1sassemble the fo]low-up
(9) If necessary, install a thicker spring guide Rod and Valve Assembly. The
(154) to increase opening pressure or a Weld- on the End of ‘the Adjust-
thinner spring guide to decrease opening .~ ing Nut (115) must remain intact.
pressure until the opening pressure is be- *
tween 1000 and 1450’P.S I Q_LE_AM&
Optional Spring:: qu1des (154) ave Identiﬁed \\1) s Clean all parts with CLEAN Varsol or

by Color as. Follows:. an Equivalent Cleaning Agent,

e

INSPECTION

» INSPECT FOR CORRECTIVE ACTION _
PART FOLLOWING CONDITION (s) WHEN REQUIRED = -
(1) Rear Beariug (114) Cracks, scuffing, sco or &
excessive wear. Replace Bearing.
Lube oil ducts dirty or &
clogged. Clean Ducts.
w 24 8 , ,
(2) Thrust Washer (124) wc:;t:ing scoring, or excess Replace Washer (See Note 1).
(3) Thrust Plates (113) Bent, damaged. Repiade Flates.

- Continued -
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| INSPECT FOR . . CORRECTIVE ACTION
PART -~ FOLLOWING CONDITICN (s) WHEN REQUIRED:

"(4) Retaining Plate (112) Bent, damaged. . Replace Plate.

(6) Cam (123) - Lobes and w
Internal Splines

(6) Camshait (121) - Bearing _
Surfaces, Tapered End, ‘
+Threads, Gear Teeth, - [ Scuffing, scoring, nicks,

. ive - ReplAée 'Infi'awr‘a:r;ce ‘ Assembly.
Splines, Key Slot, Pin Slot dfim?.ge, excessive ‘wear. o

i

(1) Splined Sleeve (122) -
Splines, Pin Hole

(8) Splined Sleeve Pin (121A) * Scoring,: excessive wear, Replace Pin.
damage. :

(9) Weight Pins (118) | Bent, scored. L Replace Pins.

(10) Seal Ring (119) Damage, broken, worn. ~ Replace Ring.'

(11) Weights (117) Cracked, damage, broken. Replace Intravance Assembly.

(12) Weight Spiders (120)- Cracked, dz/image,»_:broken. Replace Intravance Assembly.

- Continued -

INTRAVANCE ASSEMBLY
WITH NEW TYPE BEARING

SPLINED .
. SLEEVE PIN -~

SNAP Rzgg\/

i\

FOLLOW-UP ROD
AND
VALVE ASSEMBLY

SPLINED

SLEEVE
WEIGHT

) é‘ -—SPIDER
@&——— WEIGHT

Figure 1-12 - EXPLODED AND ASSEMBLED VIEWS OF INTRAVANCE ASSEMBLY
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/ (13) Follow-up Rod and’ Valve

INSPECT FOR

I'OLLOW'NG CONDITION (s)

/’/'
/i

. (See ,;.;I:iote 2),
/

Assembly

{a) Adjusting Nut Weid

f’
(b) Follow-up Rod’

(See Note 3).

\ roken or d&maged {See

Note 3).

Vo Scored,‘ﬁamaged. bent - ’
runout; not to exceed 0.020" |

Nlcked brokan, dnmaged

4

v Scored,

worn. excessivaly. ]

NOTES

Refer to the Apphcable Puﬁip
Thrust Washer Thmknesses and Part Numbers

~ // i
Follow-up Rod and Valve Assembly Must’ Sllde
Freely into Camshaft,

By

Parts Llst for

r

If Adjusting Nut, or Weld, shows :slgns of con- '

tacting Weight Spider (99) Replace Spider wxfh
Latest Type Illustrated in Figure 1-13./

‘D231/1002
PSM (MACK)
b(.rvict. lnstructiorb

/

) CORRECTIVE ACTION
WHEN REQUIRED

o

-/

;

GOVERNOR WEIGHT
SPIDER

LUBRICATION

Dip all parts in Clean Test Oil.

REASSEMBLY

Assemble weight pins to weights, then place
weights (With Pins) over valve with weights
facing adjusting mut as shown in Figure 1-12.

Install spiders (120) onto weight pins (118), then
insert the entire assembly into the camshaft.

Align the hole in the follow-up rod with the slot

in the splined portion of the camahaft.

NOTE :

Assemolp eplmed slt,evc (uz) with - pin -
hole nearer’ threaded portion of camshaft
and aligned with: the slot in the camshaft
(121).

Insert the splined sleeve pin (121A) through
the =plined sleeve (122).

Assemble the cam (123) to the splined
sleeve (122) so that the dot on the cam
(123) aligns with the keyway on the cam-
shaft (121) when the follow-up rod is com-
pressed.

Rework Service Too! TSE 8810 as shown
in Flgure i-14. ‘
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