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TYPE APF FUEL INJECTION P
DISASSEMBLY OF APF PUMP
(Fer Seruice,?bbls and Equipment See Secticn D 4000)

All work on injection eqq;pment‘shoﬁid be performed in the cleanest location pqssible.hThoro%Ehly
clean the vise and work cench to be used.” Cover the bench with clean paper if possihle and be

sure that no filing, scraping or sawing is donme on the bench while injection pump repairs are
in progress. .’ : :

1. Bemove all external dirt and grease from the pump,

2. Invert the Eump and' support it firmly in a vise (Figure 1) by clamping the vise jaws on the
delivery valve holder hexagon nut (not the tubing union nut).

3. Depress the ﬁluhgef ide cup'aﬁa:fnsert'the service pin through the hole in the locating
ihou;der of the housing (Figure 1). Some: types T housings have the hole located inside the
ousing, : ‘ ' l S :

4. Pry out the round‘rqtaining spring rfng‘with a screw driver (Figure 2). It is well to keep
the thumb on the inside”of the spring ring during this operation to prevent loss of the ring.

®

~ Figure 1 -

Depress the plunger guide cip and .remove the service pin.

«

5.
6. Remove the plunger guide cup.
7.

Remove the plunger and the lower spring seat (Figure 3). Use extreme care to prevent striking
the plunger against any part of the pump. Plunger surfaces are precision lapped and can be .
nicked by cortact with a hard object. Place the plunger on a bench preferably on clean paper
and away. from other objects.’ ,

8. Bemove the plunger spfing;

9. Mask a pair of’pliers by wrapping the jaws with tape. Insert these pliers in the Bufx and
pull out the control sleeve, upper spring seat and flat spring ring (Figure 4). (APFIA and
and APF 1B types have no flat spring ring securing the upper spring seat).

10. Remove the coatrol rack stop screw.
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Figure 3

11. Slide ot the control rack. If a.clamp or pin is provided to limit the maximum contrel
rack trevel, do not disturb it without first recording its exact position for identical re-
assembly. Do not remove tje pointer hecause this is set at the factory and difficult to adjust -
in the field. However, if the peinter.i5 uaccidentally removed and its spacing shims lost or
if a new housing is irstalle<, an approximate setting can be mude as follows: Reinstell the
pointer (using spacing shims necessary) so .that it lines up with the zero graduation on the
control rack when the rack’is pulled as far toward stop.posicion as possible.

5).

] 5 . {
! B

12. Clamp the pump upright in the vise (Figpfé




)RP-OR AT

13. Remove:kheidellveryAValve ho;def (Eigu:e 5). Watch for the spring inside Ithe helder.

14. Remove the delivery valve spring.

15. Screw .the delivery valve puller (see tool section) over the threaded end of the valve body.
When the puller hottoms, back it off 172 turn, Hold the center post and tighten the Eullc; nut
to remove. the body and gasket from the hous'ing (Figure.6). The delivery valve and delivery.

valve body & - lapped top. ter to form a mat  ussembly arl the valve muot be kept with the
same body. : '

16. Bemove the barrel positioning.screw and gasket. This screw also acts as a s 11 deflector.

Certain cypes of punps havé a second spill deflecting screw and yasket on th: oppinite sideof
the hcusing in:which case it mmst-also be removed. .
17. Push the barrel out from the botton: through the top of the housin%; Insert the flunger in
the barrel and place the assembly on clean paper. The plunger and the berrel are lapped to-
gether to form a mated assembly ana the plunger must “w kept with this sae barrel,

18. Remove the bleednrr screw wiqh:its gaskéﬁb

16. Do not remove the control rack pointer (Figure: 6) or remove he shimr bence'h it.




A large variety of cleanlnv flu1ds anﬁ'compounds are avallable but ‘in somecases, they hay
objectionable cbaracterlstlcs that make them unsu1table for- clean:ng fue1 1nJect10n equlpment
parts. ; . ; .

Bendix cleaner and harbonoff cieaner have been found‘sat1sfactor) and{are recommended as safewek~
for cleaning pump parts. Plunger springs’ and painted: pumg ‘housings”should not’come in contact _ -
with the fluids, as their action will almost immediately’ " soften palnt and, rémove platlng. '
The fluids are to be used in accordance w1th thelr anufacturers 1nstruct10ns ; G
Regular fuel oil may be used as’ a; cleaner i more - efiecflve cleaners are noL a allable. 'Thls

will readll{ remove grease and dlro prov1ded a brush is’ used but will not dlssolve lacquers
formed on the internal parts. : : y v

Wash each pump sepanatelyl i The plungerf nd arrel. assemoly and  thie delivery, valve assembly
must be washed separately in clean.solvent. They must also, be handled and1v1dually in order "’
to prevent them from becoming nigked by coming in contact rith: othe

‘to remove stain and dirt, 1f necessary. B

Hard or sharp tools, emery cloth, crocus cloth Jeweler’s. rouie, grlndlng compounds, or abra-
sives of any kind should never be used in the cleaning of pumps . ‘

After washing the parts lay them on a clean surface, preferably paper as

Examine all the Farts carefully In general, it w1ll be found that there hag 'een onl m1ngte
wear on any of them, but abnormal condltlons, such as dirt in the fuel may have caused damage
to the extent:that parts will require replacement. <Occasionally, it may be advisable. to

replace a part as a precautlouery measure, whereas, actually it m1ght serve’ 1ts purpose for
an additional period of time.) o : -,:ﬁ' e 0

&

A cracked part 1S a warning oi ]mmlnent breakage and replacement 1s essentlal
surface stains with actual; Sl .

PLUNGER AND BARREL ASSEMBLY: Preferably examlne wxch the a1d of a magnlfylng glass. Fine

scratches, scuff marks and. a dull appearance of pl unger surfacés indicates considerable wear,”

1nvar1ablv due to abrasives in the fuel oil. *Such wear, particularly on the upper portion

of the lapped surface above the helix, greatly reduces the accuraﬁy of delivery and affects
b

ngine performsnce. Plungers in this condition must be replaced gure A shows an enlarged
1liustrat10n of a plunger badly worn by abrasives in the -fuel oil to the extent ithat it is
necessary to Lnstaf) a new plunger and %arrel Figure B illustrates a plunger that has Seen
considerable service but 1s still in good operating condition. The pfunger and barrel are
a mated assembly and must always be replaced as an assembly, never 1nd1v1dual y.!

{ .

Figure A




Examine the harral carefully, especiallglthe lapped end, If this surface is rusted or pitted
these marks may be removed with the aid of a. surface plate and lapping compound. Othierwise
the plunger and barrel must be repluced with a new one. o

Occasionally, plungers are found to have dark discclorations and pit marks en the' lapped
surface, which indicates corrosion caused by fuel oil contaxiing destructive acids gz ‘water.
In such cases, the grade of fuel oil must ge changed as soon as possible and the filtering
system investigated. Plungers showing corrosion or pit marks or .on which the edge 'of the
helix is rough or worn must be replaced with new ones, because this condition prevents proper
metering of fuel. - ‘ o c o

! ‘ t

DELIVERY VALVE AND BQODY: Preferably examine with the aid of a magnifying glass. The valve
should not show scratches, scuff marks, or pits on its relief piston or on the conical seating
surface. Likewise the valve body seat should not, show scratches, scuff marks or pits. These
indicate wear bZ erosion or attack by :corrosion and when in this condition will affect engine
gerfqtmance. Slight scuff marks can be removed from the seating surface of the valve by
apping the valve and seat together us'ing fuel o1l and talcum powder. Do hot allow this
lapping compound to reuch the relief piston). ' .

. The delivery valve seats should be tested’for tightness by inserting the assembly together
with the delivery valve spring into the:correct test device (See Tool’ Section) which is then
connected co‘the nozzle test stand. o i '

Agply pressure .0f 2500 pounds per square inch and ‘through the opening in the test device '
observe, ifjany leakage occurs.. If oil leaks at this point, the seat Is not tight and must
be relappedi Kll'traces”ofﬁlappinﬁ compound must be rembveé,befory,assembllhg'the delivery
valve to the pump. The flat lapped surface may be lapped on a surface€ plate, if necessary.

If badly damaged, such assemblies should be' replaced. Individual parts are not interchange-
able. Tf the valve when lubricated with clean oil does not slide to its seat of its own
weight, apply clean mutton tallow and work the valve into the body.with a back and forth
rotary motionr to remove gummy deposits.’ .lnder no circumstances usera grinding compotnd on
the relief piston. - Wash theroughly.and repeat this operation if necessary.

DELIVERY VALVE HOLDER AND-SPRING:  Examine .the holder for'damaged threads. The' spring
must be free {rom nicks or pitting. Either of these might cause breakage. If springs are,
flexed by hending, cracks will become apparent. Always replace questionable springs with
new ones. S = P ) : o :

CONTROL RACK: Examine the teeth of the control rack for poésible excessive wear. Slight

wear is normal and replacement is rarely required.

CONTROL SLEEVE: Examine gear teeth for wear or damage. Slight Qear is normal ard will
not appreciably affect performance, Beplacement will be necessary if the wear 1s excessive
or if the plunger guide slots are badly worn.

PLUNGEH-SPﬁING:. The. spring must be free from nicks or pitting. Either of,theéé might

cause breakage. If springs are flexed, cracks will become apparent. Always replace. question-
able springs. ' : ‘ '

SPRING SEATS: Replace with new nnes if examination discloses them to be badly worn. This
is rarely necessary. . )

PLUNGER GUIDE CUP: The plunger guide cup may show wear at the outside bottom center which
contacts engine tappet mechanism., If wear is so pronounced that only little material remains
or if any cracks are visible, a new guide cup must be installed,

BARREL POSITIONING SCREW:  Examine fcr mutilated head or damaged threads. Heplace it
with a new one if the spill deflecting end shows signs;of‘eros1on.

GASKETS: Replace all gaskets with new ones.
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REASSEMBLY OF THE PUMP

The items and tools necessary for reassembly are identical with those required for dis-
assemhly except that the delivery valve extractor is nol used.

T.ke every precaution possible to assure cleanliness during all operations of reassembly.
Y p ; k op . e
sure that all parts have been thoroughly cleaned in accordance with the previous section.

1. Clamp the housing upright in a vise (Figure 7).

" 2. eparate the plunger and barrel. Rinse the barrel in clean fuel oil. Note: That one
port hole is slotted and one is round. Slide the barrel into the housing (Figure 7) and
rotate it if necessary until the slotted port is in line with the barrel positioning screw
hole. Insert the barrel positioning screw with its gasket and tighten coutiously. %he end
of the screw must enter the slotted port freely. With che barrel properly located and the
screw it place, t'we barrel is free to move vertically. Be absolutely sure the barrel pesition-
ing screv engages rhe <lot before final tightening. Restake the lead plug that locks the barrel
positioning screw. ’ o

Some pumps are provided with two of these screws but the housing is machined so that only one
engages the barrel - the other serves as an additional =pill deflector.

3. Rinse they delivecy valverand valve body in clean fuel oil. The valve must move Lveely
in the valve bady and slide to its seat by dits own weight. If the valve aﬁpears sticky, refer
to the previous section on cléaning. Be stire that the lapped surface at the top of the barrel

and at the bottem of the valve body are free from dirt or dust. Place a new gasket over the
valve body and insert the body in the housing (Figure 8). :

¥

apvon g e
W

Figure 7 - Figure 8
4. Place the spring over the top of the valve and screw in the delivery valve holder.
Work the holder. inte the -gasket by carefully tightening and loosening it several times,
Finally, pull it down firmly. Never tighten it with a hammer or sledge. Overtightening will
distort the barrel. '
5. Invert the pump in the vise.
6. Rinse the plunger in clean fuel oil and carefully lower it into the barrel. A slow ro-

tatxng motion will help to start the plunger into the barrel. Never use force. The plunger
must be free of any stickiness over the entire length of its travel in every radial pesition.




- 5

Sticking of a ¢lean’plunger indicates 'an overtightened delivery valve holder in which case
loosen and retighten holder.. If the plunger still sticks, remove the delivery valve assembly
and the barrel from the pump housing and check both the barrel and the housing seating surfaces
for dirt. "It may also be necessary to vse a different delivery valve gasket, After de-
termining that-the plunger is free, withdraw it and continue with the assembly.

7. Slide the control cack inth position with its reeth toward.the center of the pump, its
slot in line with the siop screw hole snd its graduations under the pointex,

8. Screw in'the control rack stop screw, The locating end must engage the control rack slot B
and permit -free rack movement. Tighten it securely. ’

9. Place the control rack in its center position, Observe the teeth visible within the
housing and note the locating mck in-line with the center tooth. Also observe the gear
segment of the control sleeve and note the locating mark in line wilh one tooth. :

Lower the sleeve into the hous Lng. over the barrel ana éengage the marked tooth with the marked
tooth of the rack (Figure 9).. These must coincide to assure proper pump .operation. = Check for
smooth control rack movemerc, and if sticky, correct before. pruceeding. )

10. Drop the upper spr{ng seat over the control sleeve with its shoulder toward the base of ‘
the pump. The flat surface wust: be against the control sleeve shoulder,

11, 1f a flat spring ring is used; insert.it into the bore »f the housing. Use the plunger
ulde cup to press the rjng into position against the shoulder of the upper spring seat.
emove the yuide cup with the service pin.” L p
12. Rinse the. plunger in clean fuel oil. Afzer rinsing do not touch its lapped surfaces
with the hands. Note the locating mark on one of plunger flanges. Also note the locating ‘
mark at one slot of the control'sleeve.. Carcfully lower the plunger into the barrel (Figure:
: 10) and engage the marked plunger flange in the marked sleevé slot. Important: The assembly _
‘ mark on the yoke of plunger in A, B, BC and Z size pumps is assembled with the mark on the - :
opposite side of. the control sleeve and control rack asseubly marks, In ¢, CC, €D, DD’and E .
pumps th: assembly mark on tne pluiger yoke.is to ve assembled on the “same side os the control
slecve and control rack marks. Raise and lower the plunger and check for free: movement in

‘slots, ) . -

13. cower the hlunéer sprfng into pesition. ...

14. Life the Tlunger juét_ﬁi§h'ehbu,h’to‘SIidc the \lower spring seat into position under the - :
head of the plunger (Figure 11). When correctly assembled whe end of the kneb will be flush | :
w}th the seat. ho ot rotate the plunger. Keep. the plunger {lange in line with the sleeve !
slots. S V C , o

PR |
W X -

Figure 10 _ Figure 11
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15. Rinse the plunger guide cup.in clezn fuel oil and insert it in the housing. Depress the
guide cup and secure it with the service pin through the hole in the housing shoulder or
inside the heusing (Figure 1). Do not {orce the guide cup.-down. if it is apparent that the"

plunger flange 1s not in line with the sleeve slots, release the ¢up, move the control rack’
slightly and depress the cup again. If repeated efforts sre necessary remove the guide cup
with service pin and recheck the alignment and locating marks. '

16. Press the round spring ring into the annular groove in the housing. Locate the ends of
the spring ring in line with the vertical slot.

17. Depress the guide cup and remove the service pin.
.18. Remove the pump from the vise.
[ ‘A" vt Lo

19. Assemble all remaining miscellaneous small parts.

20. Immediately close all pump openings with brotective caps, paper or clean cloth.

NOTE: 1) the pump (s to be slored for any period 'of time or is to be shipped to another
location, be sure to read the section, 'Storage of tuel Injection Equipment’ on page D 2503.

MOUNTING AND TiMING THE APF PUMP TO THE ENGINE

The Engine Manufacturer usually supplies‘cémpléte instructiohs for mounting pumps on the
engine. The following instructions are general in scope and .specific details in the Engine
Manufacturer's Manual should always be consulted., . . = . ‘ e

1. To facilitate mounting ofAﬁheApumpLHHave tﬁe'éngjne tappet at.the bottom of-its stroke.

2. Care}ully wipe, all dirt from ﬁhe‘féce‘of.phevéngine mountiﬁg'block. Dirt will prevent
the pump from seating squarely. e . . T

3. Carefully wipe the .pump mouﬁting’flaﬁge: _ i
4. If shims were oriéiﬁélly-u&édfuﬁderfthe:pump {1angq;:bé‘sure they afe;put back in place.-
Lower the pump into position and, ‘tighten the nut'ior-bolts evenly alternating frem one to the
other. Pull them down securely.. Do : o ‘

5. Chenh the flange securing-mits or boftséﬂ Be sure the pump flange +s flush against the
engine mounting block. " N ) : . . :

‘6..k1f the pump is provided with a timing window cover, remove its screws, window cover and
rasket. ‘ R .




:

".FUEL INJECTION EQUIPMENT MANUAL Page D.3001/10
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S e i B .
ch side of the window (Figures 12 to 15)v
cessed section of the plunger; guide cup. .
2 i e T e T e BOEEN
8. Bar the engine over slowly in the,direction of: operating rotation until the guide cup :
timing line starts-upwards. Coritinue barring until“the“engine timing ‘marks”coincide for. :

the cylinder which is/being timed.  Havé®engine.on compression_stroke.

The engine . flywheel should@nqw;bé}in;chgitimiﬁ p2§ition spec;fiedﬁin the engine manual.
iip recess should.match the timing lines

9. 1In this osition the timing lire in'ﬁhé"guidé nin 1es’
inspection window (Figure 13)§ Note: Do not confuse the ‘timing line
LRilE L1

.in the pump ou51n%

ower shoulder’of the guide cup.recessed section;:

‘with the upper or lc ‘ 4 ’
oo RE e Ll L e : ey ‘ ot g i L e
If the ‘pump-timing lines ‘do not coincide at this position:of.the engine flywheel then .the
pump timing must be’altered by shim or tappet adjustment. 'Follow the engine manual instr-
uctions carefully. § : P o . L PRI 5

LI TR - k ’ ’ : '
10. Jack or bar the erigine over slowly and observe the line on

window. The line must always remain-:visible at both ends of
. - . < o &

) uide‘cupftﬁépughlin5§ection;
e-stroke (Figure 14 & 15).

It is important that the bottom of the stroke be limited to prevent-the plunger guide cup

from striking the round 'spring ring. The top of the 'stroke must bé limited to'prevent the

top of the p%unger from strikin tEe delivery valve 'body. .In either case damage can occur

and therefore care should be taﬁén that the guide cup timing line is,always visible within

the window. If it disappears at either end of the stroke, consult the engine manual and"
correct this condition at once. Proceed with remaining pumps in a similar manner.

'

Figure 14 | 3 . Figurels

5
i

11. If the fuel-lines have beeli’ removed, blow them out with ai¥¥and,}l§sh with fuel'oil. o

. - o . o B
12. Attach the discharge lines! Center each. line ‘over its delivery valve holder:before ...’
tightening the union' nut-in order to prevent initial’stresses that might cause tubing to. .~
break during operation: Hold the delivery valve holder securely With§a~wrench when tightening .
the union nut. - .y g # Y ) N e s 5

¥ L i ‘ [P » B b N

13. Be sure no dirt has collectéd'in fittings or on S¢ating.surface;& Turn_the fuel ‘on.and

flush lines before connecting tb the pump. Use new fitting gaskets if available. Connect

lines to pump: : ol , ‘ : ‘ . ’
Sl ; ) B D . S o, ' ‘

14. Connect: the control rack linkage and adjust to its identical origﬂnal position.  Check @

all the clevis pins and clevises for excessive wear replacing them when necessary. Tighten

all connections and recheck. = . i g : i . :
. . 11{ L 5 .

If a new pump is to be installed adjust the connecting linkage to thé master rod so that..

the pump control rack is in the same relative position to the pointer as the other control

racks on the engine.
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If a complete set o] new, pumps is belng znstatled be sure ‘to consultfthe Englne Munu,acturé Sy
znstructlons i . Lo o o B

oy

15. Open the fuel supply llne valve.

1? Loosen the bleeder screw (See Exploded‘V.ew) 1n top of hou51ng sump andtbleed the pump,
of all a1r. :

[ . . q‘!,“.

17. Loosen the bleeder Screw or: the dlscharge l1neynut on?tbe nozzle holder” Prlme

and discharge line with the englne pr1m1ng mechanlsm. When all air has been bled retlgﬁten i
connections. : s o e :

o, L, S

l8 After the englne has operated a few mlnutes recheckyell fuelﬁllne connect1ons for p0551ble . A”?
eakage. : O ﬂ,f ; ; G

20. We repeat the foreg01ng t1m1ng explanat1ons cover merely the fundamental procedure.

The Engine Manufacturer s spec1flc t1m1ng 1nstruct10ns mustebe carefully followed and Str iétly
adhered to in all caseés. Fe .
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1YPE APE FUEL INJECTION PUMP
DISASSEMBLY OF APE INJECTION PUMPS
TYPES APE-A, APE-B, APE-Z

(For Service Tools and Equipment See Section D 4000)‘ :

Most APE Fuel Injection Pumps are equipped with accessories such as governors and fuel supplg
Eumps directly attached to the injection pump housing. These accessories must be remove
efore the pump itself can be taken apart. g;fore disassembly of the pump, drain the lub-
ricating oii from the camshaft compartment by removing the screw plug marked ‘Drain’ in the
lower front part of the housing. o : ‘

b
'

1. Holding the pump in an inverted position mount it.in a vise in such a manner that the
delivery valve holders are clamped'in the vise jaws -at the hexagon section of the holder-
(Fipure 1) aml the inspection cover of the pump iS at the front of the vise. Use brass jaws
or equivalent on the vise. i . ’ ’ '

v

* Figure 1 ‘ . IR Figure 2

2. HRemove the inspection cover.
3. PBemove the lubricating oil gauge rod 1f one is used.
4.

Using the special closing plug wrench shown in Figure 2 remove all the closing plugs
from the bottom of the fuel pump housing. In order to facilitate removal of the closing
plugs from the pump housing, place one end of a brass bar on each closing plug, near the
center, and strike.the end of the bar a’sharp blow with a hammer. The closing plugs can

- then be removed readily with the closing plug wrench. Do not use a pipe extension on the
handle of the wrench R;r leverage,. this will result either in breakage to the wrench or
damage to the slots of the closing plugs.

5. Rotate the camshait slowly and as each tapret comes to the top of the stroke, insert
the proper tappet holder under the head of each tappet screw (Figure 3).




