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The American Bosch APE 8 VBB fuel injection pump LA mechanical type,: variable speed governor is at—

is a ‘compact, ;governor controlled ﬂange mounted,” ;- ;:'tached to ‘the rear of ‘the puimp: housing, ' The governor, .
‘counter - clockwise cotated, multi- - plunger injection : * in addition to- regulatmg the ‘idle and’ maximum -engine”,
unit: designed for use on V-8 diesel engines. . The ‘ ,_’speeds, controls the’ amount -of: fael  being delivered to

pump prov‘des a compact, aocessible, low: profile ‘in~. " “"“the engine’ for! ‘any- given speed and load.: Various
" stallation within the - "Vee " envelope of the engine 5T Stop plate’ configurations can be used to obtain other
The drive, end of the pump housmg incorporates th ’jdesu‘ed engine torque curves. The\\ 1t incorporates
" pump mountmg ﬂange - and. a timing advance - housmg— d 'fan "override ", type operating lever and_ a shut oﬁ'
o 'The twin banks of four (4) pumpmg ‘units are: actuated.,; o ri A gear type supply pump, ch:is" equipped

. ‘ by an eight-lobe camshaft which’ is supported | by with ‘a manually operated band . primer, draws fuel ,

: @ center bearing and two heavy duty -roller bearings R from the tank and supplies it to “the hvdraulic pumpmg
The cam lobes" are arranged so that'the pump firmg o portion of - the ‘pimp.- 'The required fuely system supoly i

order is consistent with, the eng'me firing onder, UL pressure is; controlled by an integral overﬂow valve '

thereby prov1d1ng a neat high pressure tubmg mstalla- :

‘ assembly. ;
B tion. Smce each revol' Lion of the pump camsh aft :

The‘engine‘s lube oil ‘System: provides

P

.; " o No.of cylinders 84 : " l;. .
o ' = Plunger diameter 9=13mm .
. Maximurs pump speed _" "1500-RPM .

" Fuel .- " No.*'2: diesel 19 5/8 e
Lubrication - Engme 011 (pressunzed) 7 ‘9‘ 5/8" i

Mounting: flange % Special " - t.13-8/4M

) Drive . " - 1/2 Engme speed. o759 Lbs,

Rotation _.____ »Counter clockw15e {‘f‘

‘A2761

‘o
9%

FIGURE 1-2 - DIMENSIONAL OUTLINE OF APE 8 VBB PUMP
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2.1 - GENERAL SY?TEM OPERATIO\I

NOTE: Unless otherw1se noted letters N
parentheses refer to 'ﬂlustratmn

letters in Figure 2- 1 g '7 “

The p051t1ve d1sp1acement gear type, fu°1 l‘, kA

" supply pump (C) draws fuel oil from the fuel -
tank (A)-through a prlmary filter (B.).
supply pump, which is drlven by the camshaft
gear through two idler gears, contains. a pair
of meshing, pumping gears, inlet and outlet -
check valves, a pressure relief valve and a
hand priming pump (D). The arrow on the
supply pump cover indicates the direction of
fuel flow.. : :

Fuel oil discharge by the supply pump (C)
flows through a final stage filter (E) which

.. DIAGRAM OF “FUE’ T

, : .

“tion pump sump: (fuel’ gallery) vghlch prov1des ;

. bly: {H),. wh.lch regulates, and mamtams the
pump sump (gallery\ pressure, is contamed
" in.the’ mJectlon pump housing (G).- The over—
© . flow valve. assembly also perm1ts any airin’ ;
_the" system to work its way out and return to
- 'the fuel’ tank P

: When the pump ‘plunger- is "in 1ts lowest posiz

'ngh Pressure Fuel Lme
- kNozzle & Holder e

|

Pl T

to 1- 2 m1crons m size, then into the mJec— e

all eight (8) _plunger and barrel assembhes ‘
with' fuel “An mtegral overflow valve assem-

t1on, fuel from the sump (gallery) ‘enters the ¢
barrel ports-and fills the volume above the .
plunger. ' Upward movement of the plunger, -
through cam action, seals off the barrel ports
and forces fuel, now under high pressure,
through the delivery valve assembly and high
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ressure- tubing (5] ) to the: holder and nozzle :

S assembly (K).~

Fuel entering the nozzl older inlet flows

through ducting ‘to the nozzle which contains a -
:_ spring- loaded valve. Fuel’ pressure exerts a’

force aga.nst the lowero nd “of the valve: which
s, opposed by the’ sprmg force.. )At a preset
' pressure, the spring force is overcome: and

-'“? the valve’raises;.thus: permitting the fuel’ to
="'flow. through the. nozzle spray holes (orifices)

“and to the combustion chamber.

The slight fuel leakage between the nozzle

valve and" ‘body (required for nozzle lub"ica-‘

tion) is returned to the fuel tank throu,,h a
leak - off lme. Normally, the. nozzle leak off
lme is connected .to the pump return line thus
. both the pump overﬂow and nozzle -leak - off
ifuels are returned e fuel oil tank ina

PUMPING PRI’*ICI :

With ‘the. plunger at the 'bottom of :rits stroke

(pump cam’ at base circle) as 111Lstrated in:.
A ’L fuel from the :pump sump ﬂows through
the barrel ports and fills. the volume above. .

- the' ‘plunger:” The sump fuel 1initially fills’ the

vertical slots and connecting cut away" areas AT '

_-of the plunger. : LT v. :

llpward movement of the plunger seals off the

barrel parts, ‘thus trappmg fuel as’ 1llustrated
in "B",: Additional upward movement of the
plunger as’ 1llustrated in "C" forces fuel
- through the. delwery valve, high pressure tub-
ing, nozzle and finally. to the combustior’
chamber.. ’_~Fuel de11very ceases when the :
plunger helix uncovers he barrel port as il-
lustrated in "D'".'— This releases the trap-

AMBA[} SPRNGFIELD MASS 01107;;;

, ,METEBIRG '

: DELIVERY VALVE OPERATION

mnusml&;'mc oY

ped fuel through th annulus in the plunger

=0 and out the ba rel ports

ucxpnn’ (Refer toi’?r;iguré; 12‘ -'3'),

. The amount of fuel delivered ig’ controlled by
R tbe position of the’ plunger helix. When the

ager: is: rotated to-a" position as illustrated
the. effective part of th° strokes =

s (that portion of ‘the stroke: ‘from the closing 2

of the. barrel ports by the top .of ‘the. plunger.

.to the pomt where -the edge of the ' helix Teies
¥ above thegbarrelx‘,ports )iis: long and fuel deliv—

:s
j‘,:effectlve part of the stroke ‘is" reduced since T
‘. the. helix will uncover the barrel “ports Soomer :

L “This -action’ re~
> 'When the vertical

barrel ports as%ﬂlustr 2insu e, there is-

{;_rv_no effective stroke and the*-efore)no fuel s
: dehvery. >

o j:The p051tionmg of th '-‘plunger helix is auto-
“*_‘matically. controlled by oy ment from the ™
- vVariable - Speed Governor that

-<'the ‘rear-of the: pump ‘houging.: The governor,

,through lmkage, posmons sontrol:, racks: that

: rotate the: segment gears ‘and” control sleeves :

which; m turn, radially positions the plunp'er

. flange and helix (Refer to Figure 2 4)

"L:

The delrvery valve assembly, located directly
above ‘the’ plunger, ass1sts the in]ection ‘func-
tion by preventmg i :

between pu*upmg strokes

T.le dehvery valve assembly consists of i
valve with a-conical’ ‘seat and ‘a: valve body
with a correspondmg matmg seat._ Openmg

pressure is controlled by the" dehvery valve o
' sprmg ‘that. engages the top of the valve

Pressure is created after the plunger, on its
‘ upward stroke, closes off the barrel ports

“When this pressure overcomes the; ‘force of

. the dehvery ‘valve sprmg, the valve opens’ and

fuel, under pressure, flows through it and to

th(- inJection tubmg.

. When the edge of the plunger helix passes \the
“lower edge of the barrel port there is a ~

C - Contmued -

Page 8 -~ For Figure 2-3  AND Figure 2-4
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'rapld drop in" fuel pressure below the, dehvery
vdlve, and the. force of .the valve- spr' g com-
"bined with the high differential in pressure
begins to return the ‘valve to 1ts“ seat.

As the valve starts downward iuto the valve

body, .the lower edge of its -retraction pxston o

enters the valve bore, and at that moment;

the flow of fuel by the delivery valve ceases.
The further downward movement of the valve.
(retraction piston) increases the volume on .

FIGURE 2-3 -

ffl;e lngh pressure side by the’ ‘amount of the
;piston - ‘retraction (1ts dmplacement .volume)
and consequently, reduces the residual pres-

-sure in the i.njection tubing and nozzle holder.
This lowered pressure promotes ‘rapid: clos;.ng:v

of the mjection nozzle:valve and di.mmshes
the effects  of. hydraul_ic pressure waves.that

exist in the tubing:between injections, thev-ebyp‘

: mmim:.zing the possibi]ity of:the nozzle re-

opening (a.secondary. injectlon) before’ “the
next regular dehvery cycle. . =

~VERTICAL

-SLOT-IN
* PLUNGER
 SPILL PORTS
" OPEN. -

METERING PRINCIPLE

FIGURE 2-4 - METERING CONTROLS

[
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A '5"’

- Type of mJection p'.lmp.

//"

-2
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41 - 'PUMP“

R ,NOTE : Unless ot‘lemlse noted ‘all numbers dn
o - parenthesm refer to 111ustrauon numbers
" An’ Flgure 1-7/1 7

1/ =

. CAUTION:: = All work on mJecnon eqmpment _

" . must be performdd in the. cleanest: - %

- “Tocation possible, . No. flhng, s"rap-

"' ingersawing should be doneon: the

bench where- repan‘s are made

. 1., Remove all external’ dutand grease from the -

- exterior of the pump, then drain out’all lu- J

bucatmg andfueloil. =« =" 7 .» o
o o 2. Secure the pumD upnght by clampmg the

T rear mounting support portion of the housing

(22)in a soft-Jawed vise. Refer to Figure

4-1. FIGURE 4=2 - REMOVING GOVERNOR

NOTE: Refer to "GOVERNOR SECTION" for
I - Govemor Serv1ce Insr.rucuons. ”
HAND PRIMER ) RS E o
5. Remove screws (61 and: 63). lockwashers (60) .
and gear case inspection cover (64) and gas-
ket (62).

6. Remove screws {50 and 51), lockwashers (52),
supply pump assembly (53, 54 and 55) and
gasket (56). Refer to Figure 4-3,

FIGURE 4 -1 - P\/MP MOUNTED IN VISE - L H VEW

3.  Remove govemor fastenmg SCrews and lock- -
washers o

C 4. Tap governor housing lightly with a rubber or
» plastic mallet to'loosen. gasket, then. move
governor (112) to:left to dlsengage link pm
from Right-Hand control rack, then tilt gov-
ernor, (112) and move ‘to right to disengage
Left-Hand control rack (20). *Remove gover- .
nor-assembly (112). Refer 10 F1gure 4-2,

FIGURE 4-3 - SU.PPLY‘PUMP MOUNTED ..
ON INJECTION PUMP
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NOTE: | Refer to Manual Sectioh D280/3200 s Hold camshaft (12) stationaty with pronged
; b s for SUPPIY Pump Serv1ce Instrucnons. o 7% e 7o wrench TSE 7913 (Bacharach ‘Part No. 72-
i e }",‘0121) on drive coupling and remove nut
Remove ‘SCTews (93), lockwashers (94), m- Sel el Ss (A1) and lockwasher(llO), then remove
specuon covers (95) and gaskets (96) Lo et friction clutch dssembly (102 through 109) -
S . R - with service topl TSE 7920(BacharachPart
" Remove External Trmlng Devrce from end of 2 S No. 72-0130). Refer to Figure 4-5.
= cams‘raft (12y. AR R A L - R ;
“ . T
’ Assernble Drive Couplmg, Bacharach Part. -
No. 67-2833, to camshaft.(12) with Wood- :
ruff key (7), nut: and lockwasher Trghten
;nut with pronged wrench TSE 7913 (Bacha-
;! rach Part No. 72~ 0121) and a, socket wrench

i

] Place a 1/8 thrck ;rammum or¢ rubber
i plate on the ‘bottom edge of each spring”
‘;« compartment window to _prevent damage to-

,J’v"r’ housmg (22) when compressmg tappets (32)

i

" ! Ey )
. [ Proceed as fol‘ows to compress each tappet(32)
a. Rotate camshaft(l?.) w1th pronged wreneh '
* " Bacharach Part No, 72-0121, on drive
G .,:_,couphng to maxrmurn lrft posrtron for
) tappety
With plunger at top of stroke hft tappet :
(32) with tool TSE ’161 (Bacharach Part
No. 72-0001) and insert service pia’ :
76156B (Bacharach Part No. 72+0072}°
intoa convenient hole in the tappet ’\oor
(32) .~ Refer to Figure 4-4.

.Makécertain camshaft( 12) "otates freely
: b ore”removmg drive. couphng
3 ss;ary. raise each: tappet assembly
(30" .mough 35) slightly- to reheve any
mterfe'rence w1th camshaft ik 30
Position pronged wrenc‘r Bacharach Part No. R
72-0121, on drive coup}mg and temove - nut
and lockwasher,. then r¢move couplmg w1th
puller, Bacharach Part/No 72-5204 and Jaws
Bacharach Part’ No:f 72 -5205 ,,u i

Remove center bearmg fastenmg screWs (8)
washers (9) and "O b rmgs (10) :

. Rern0ve rear bearmg plate screws (9’7) and
1ockwashers (98) 5 -

FIGURE 4 -4 - INSTALLING SERVICE PINS

S : " Remove rear bearrng ‘plate assembly. (101)
CAUTION: Make certain thatservrce pins TSE= " Tap front end of camshaft (12) lightly with
765156 B ( Bacharach Part No, 72- - .~ a plastic or fibre mallet to’start rear bearmg
00172) are fully inserted (engaged). plate out,
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