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Fuel Injection Service Manual

American Bosch 3 Ambac

Section D 331/3000
GOVERNORS. (GVB/C & E)
Service Instructions

/3 |
%rzcnuommzs Sprlngfleld, Mass- 01107

GENERAL INFORMA l‘ION

e i
™ i i

A

PURPOSE _, : .

7 3
The prime purpose of these governors is to serve as a{ﬂf
means for pre-setting and maintaining within close re- 7,
gulation any’ desired engine speed wu:hm the nominal
idling and nom inal maximum speed range, irrespective
of engine load. In addition, this governor controls the :
engine idling speed to prevent stalling and maximum ° R
speed to prevent racing. The GV type governor is used
in Automitive, Industrial, Manne ard Farm Tractor ap-

plications. RIS

R

The governor is a fully enclosed unit, ngldly mounted to
one end of the fuel injection pump. (See Fig. 2). A large
gear is mounted to one end of the camshaft which extends
into the adapter plate and drives a, smaller gear connected
to the governor flyweight shaft.

Through this combination of gears, the flyweight is caused
“to travel at a hlgher speed than the injection pump cam-
shaft. The centrifugal force exerted by the revolving
weights causes a movement of the sleeve assembly. This
movement is opposed by the compression of the governor
springs. The governor is internally connected to the in~
jection pump control rack. (see Fig. 2).

A friction clutch is built into the drive gear. This clutch
is designed to dampen out torsional vibrations in the pump’
camshaft and drive, for the protection of the governor
components. The clutch also permits the drive gear to
slip on its hub momentarily during sudden acceleration

or deceleration of the engine thus absorbing the inertia

r}

L ehmmate the possibility of engme eurges It is not to be
/ used for low idle speed ad]ustments.

An adjustable maximum fuel dehvery stop plate is pro-
vided in the' GV governors. A torque cam ‘at the upper

© end of the fulcrum lever contacts tpe stop plate during

perlods when maximum fuel quantities are required by
the engine. The control rack travel is therefore limited

" by the position of the stop plate. The: stop plate can be de-

signed to provide increased torqueatdeclining speeds as
. required in certain tractor and automotwe*apphcanons.
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shocks created by the rotating masses of the governor. Assembly
Later type drive gear assemblies mcorporate a tubber o-s15
insert for dampemng function (see F\q. 4). Idle Operating . Full Load
a gdlustmg Lever . | . Adjusting p
crew I
The bumper springs where/if used are so designed that : _ P s"” W L« Weights.
it is contacted by the yoke at hlgh idle speeds in order to . FIGURE 2 .
| SERVICE INSTRUCTIONS
i :
DISASS"MBLY of the GOVERNOR o .

All numbers refer to illustration numbers in exploded
view (Flg -1in thls manual section).

2

1. Drain all lubncatlon 011 from the governor assembly
'Qf‘-"\ 2
2. Rermnove the governor housing fasténing, screws and
1ockwashers (6 7, 10). -

3. ’Carelely dlsengage the governor “housing from the
pump housing and disengage the governor linkage pin

from the injection pump control rack.
" 4. Remove the governor housing gaskef (42).

5. Remove the governoxr inspecti'on cover (34), gasket (35),
screws (36 - 40).

Page 3

. 6. ‘The stop plate unit assembly (43- 48)15 held by two

screws (50), lockwashers (51-52) and- *can be removed

. from the governor housing (32). T
7. Remove the operat:mg lever covers (20 and 27)

8. Remove the set screw (19) from the operatlng shaft
sprmg hub (7 1)

9. Withdraw the operating lever shaft (18)and remove
spring hub (71).

10.. Remove the end cap screws (1-2), end cap (4), rear
spring seat (74), shims (75, 76) and springs (77, 78).

ISSUED DECEMBER, 1980
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Section D 331/3000

11. Unscrew the four fastening screws from the front
bearing bridge (90)and carefully slide the governor
weight shaft assembly (81-85) from the governor hous-
ing (32). -

12. If necessary to remove the operating lever shaft bush-
ing (30)and oil seal (29)use Service Tool TSE 7936.

13. Withdraw the fulcium lever assembly (53-68) and
" sleeve (79) from the governor housing.

FIGURE 3

Gaskets, seals, fastening screws, nuts and washers fare
to be replaced if worn or damaged.

The O.D. of the oil seals (29)or oil seal and metal éap
(31), used with the cut-off operating shaft (18), aswell
as the honsing bore, must be coated with sealing com-’
pound prior to assembly.} Always remove all traces of
dirt or oil from the seahng surfaces.” Drive.and driven
gear should be examined for wear or broken teeth and
replaced if necessary. :

Ball bearings should be exammed for excessive wear or .~

roughness. Replace if not.in A\ 1 condition. Refer to
manual page D 3010/100. N

Governor springs must be free from nicks, rust spots
or sigus of corrosion.

Sliding sleeve assembly (79-80) must be inspected for
wear in grooves. Check thrust washer face for wear and
) freeness. Check bushing for wear. A clearance up to
M 0. 010" is permissable. ‘ 1»:

REA$SEMBLY of the GOVERNOR

1. After the parts have been cleaned, inspectéd and re-
placed where necessary, the governor can be reassem-

bled. DIP all parts in clean.oil to lubricate prxor to in-

stalling.

2. The clearance between the drive hub (185) and the drive
gear (103) must be checked. With ample clean lubricat-
ing oil between the hub and the drive gear, the latter

14. Remove the weight lubricating plunger (98)and spring
(97). Remove the nut (96), washer (95), slinger (93)and
driven gear (94). . : . . e

15. Use an arbor press to remove shaft (8]) from r_he ball
bearing (89)and bridge (90) o

16. ‘Rernove the ball bearmg plate (88) and bearmg (89)
" from the brldge (90).

17. Use arbor press and TSE 79104-4 to remove the welght ‘

pins (85). e S
18. Use a weight pin (PN 79100-1) to check inside diameter
~ of weight bushing. If necessary to remove, use Service

Tool TSE 79104-5.

. The governor dnve gear assembly (101) to (105)can be
removed from the injection pump camshaft extension
by removing the hex nut (99), lock washer (100). Use '
 puller TSE 7920. The camshaft is prevented from turn-
“ ing by the use of the coupling wrench TSE 7913D on the
drive coupling on the opposite end of the camshaft. Re-

. move the retaining ring (101), adJustlng spacer or

. spacers (102) and drive gear (103). The insert’ (104)

% can be removed from the hub ass embly .(105) as re-"
quired. Do not re- use retaining ring; replace’during
repair. Refer to manual page D 3010/14.

o

EXAMINATION of PARTS o

Flywelghts (82- 84) must move freely on welght pins (85},
but not looselv. 0.001" - 0:004" clearafice is allowableé.

Fulcrum lever assembly (153-154, 157, 159-165) should
be checked for wear of pivot pins,” bushings, bracket,
control rack linkage pin and droop screw. Smoke cam
must be replaced if contact point (end)exhibits wear.

Replace torsion spring (72) du\rihg repair.

The stop plate must be tight on operating lever shaft (18).
Serrations on shaft must be in good condition. Shaft must
be straight.

’Ihé maXimﬁmeueljst’op plaEe aszg“'embly (43 to 49) should - - - 0
be inspected for any wear by the torque cam (68).
p ‘ . e

The suxface on th'e face of the gear‘t(IOS) contactedb by
hub and spacers (102) (105) must be smooth Insert (104)
must be replaced if worn excesswely.

[«

should move freely and easily withoutbinding in any position.
If necessary, the gearand its hub may be lapped slightly to -
provide a non-binding assembly. Reassemble in the positions
shownin the exploded view (Fig. 4). The drive gear assem-"
bly (101 to 105)is mounted on the extending camshaft taper.
No key is used. o
With the securing nut (99) firmly tightened, the assembly
should be carefully checked.

Page 4
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FIGURE 4

. “The surtaces of the drive gear (103), spacers (102).

and retaining riwg (101) must be well lubricated with
oil. To check the rubber insert drlve gear assembly,
proceed as foliows:”

* The gear, in free pusmon (m sert removed), should: «

obtain . 001¢~, 0D6" cleara” sé between retaining ring -
(101)and drive hub assembly (101-103, 103). After
obtaining clearance, apply a coatng of grease to in-
sext (104) and ‘assemble parts, under pressure, to
assure proper seating of insert. [

Use service tool TSE 79105, to properly asqrmb]e
new retammg ring into groove on hub assembly (105)
Position ring at lowest end of taper'to assist in assem-
bly. o

Four types of welght assembliesare used w1th1r1 gov-
ernor conﬁguratlons APE BB Pump-governors require
16 M/M governor sleeve travel with short finger
weights WT 7958A with welded 1d1e pin; WT: 7956Aand
WT 7963A have_.no idle pin. : i
APE "G"' Pump-governors require 18 M/M governor
sleeve travel with long finger weights WT 79564, and
welded idle pin. Refer to specific governor parts list
for correct type of weight:. Do not intermix. o ‘

GVB......C-E governors utlhze bushmgs which do not
require reaming after being pressed into the welght.
Correct inside diameter can be checked and obtained’
by pressing a 3/8" diameter bal‘ bearmg thru the bush-
ings.

- Ref: Section-D 331./3006.

IMPORTANT: Before installing the weight busﬁings, it is
recommended that they be dipped in SAE No. 30 oil.

I

SHIMTO -

00010006
CLEARANCE

D-506 FIGURE‘ 5 .

ly, ;
%‘#ICT:I?OLWES Sprlngfleld,
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Position shims between shaft spider and weights to ob-
tain 0.001" - 0. 006" clearance. See Fig. 5.

Secure the we1ghts to the spider by pressmg wexght
pin (85) into position.

IMPORTANT: Position the ‘weight pin so that the center
lubricating groove is dn:ecxly in line with the welght
shaft spider Iuo %

Figure | 6 (D 448) ﬂlustrares wrlght correctly assem-
bled.

PN?QIO? or PN??IOO-I SPIDER »
(R PIN LuBg | LUBE DUCT
<LUBE-OUTLET INLET ©

_ORIFICES TO_ WEIGHT

_ORIFICE

.,'INJNER LOAD SURFACE OF WEIGHT Assmam
FIGURE 0

8. When the bearing plate (88)is used, the ball bearing -

10.

1.

12.

Page 5

{8%)is a press fit on the shaft ;(81) and a slip fit into
the bridge (90). 4 U L

;- Install the weight lubricating plunger and spring}':('-‘}S

and 97). Assemble the driven gear (94) on the shaft
(81) and secure the lock washer (95) and heX ‘nut (96).
Upset lock washer agamsc sides ‘of hex nut. If neces- - )
sary to:install new operating shaft bushings (9) press

“into the housmg with service tool TSE 7935." Oil seals

should be soaked m .0il and pressed in with servxce
tool TSE 7938.

Positionvspacers( (73)oh inner protruding areas of op-
erating shaft bushings (30), select spacers sufficient
to obtain dimension, flush to 0. 020" below end of

‘bushing. Apply thin film-of grease to spacers to as-

sist firm posmonmg during assembly.

IMPORTANT: The fulcrum levers are classified as
standard or low regulation. *Low regulation levers
have pivot pins in a lower position than standard
(see Fig. 7, D-504). Last three digits of paxt number
are stamped on rear side (top vertical).

With the control ragk link (62) facing the front open
end of cover, assemble fulcrum lever into governor
housing (32). Carefully align operating lever (18)thru
housing bushing (30) and engage one side of fulcrum
lever bracket (56).

ISSUED DECEMBER, 1980
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13. Install the hub (71)and spring'(72)to the fulcrum lever

bracket (56). The spring ends must firmly straddle thé'y}_ .

lower bracket bar and the tang of the hub (71). Slide

operating lever into place and secure hub and spring

by inserting tapered set screw (19) with L.ocmte

Torque to specification. r}

14. Position thrust sleeve to the fulcrum lever engaging
_pivot pins (54) with vertical grooves in sleeve - .
" Fig. 8 (D- 44 - new). Low regulation sleeves musk
be assembled with "TOP" marking upward - square
corners down.

“e”RINGS

OPERATING -
LEVER SHAFT

- D-44

FULCRUM
LEVER
BRACKET

SECURING -
SCREW

TORSION=
SPRING

FIGURE 8

15. The internal mechanism consisting of the weight shaft
assembly should be placed through the thrust sleeve.
Locate the bearing bridge on the dowel pins (33) and
secure. ‘ -

NOTE: The cut-away portion of the hearing bridge
(90) must face downward for proper clearance with
drive gear.

16. Fasten the governor to the injection pump, engaging the
pin (64) into the control rack of the injection pump.
Check for complete engagement of pin to control rack.

17. To set the proper spring, remove the end cap (4), gas-
ket (5) and spring seat (74) together with the outer
spring (78) from the shaft. Use spring gap gauge TSE
7998. The holes in the spring seat (74) are not used
when setting the inner spring gap. Refer to governor
parts list for specific spring types and dimensions.

NOTE: The idle and full load adjusting screws (25)must be
released when setting or checking the governor springs.

The inner spring (77).gap is measured with the outer
spring (78) removed. Install the inner shims (75) spring
seat (74) and place the gauge over the spring compart-
ment. Add shlms until gauge flange touches housmg (flush).

Remove slums accordmg to gap dimension per gover-
nor type. See Fig 9, D-324. Refer to governor spring
data in parts list for the specific governor involved.

GAP GAUGE

INNER SPRING GA
. IOUTER SPRING REMOVED)

SPRING SE
"REAR BEARING

EEVE MUST B
fTOWARD BRIDGE PLATE

" FIGURE 9

19. Remove gauée and install outer spring (78) and shims
(76). Adjust outer shims to obtain precompression
per parts list (see Fig. 10, D-325).

¢ FIGURE 10

NOTE: The tolerénce in setting the springs is noted in
the governor parts list. 'If a tolerance is given'suchas
.079" to . 098", thc setting must be within this range.

1

20. With the spring gaps properly determined, assemble
and secure the end cap {4) and "O" ring gasket (3)

-with screws (1-2).

The covers (20 and 27) and inspection cover (34)with
gasket (35) can be installed after the governor has
been tested and adjusted. -

21,

For calibration data ard adjustment of the governor,
refer to Manual Sections D 150/100 - 100V, Pages
1-4; D 331/100V, Pages 1-3.
FOR MAXI-MISER INSTRUCTIONS, REFER TO
MANUAL SECTION D 331/300S.

22,

Page 6




Fuel Injection Service Manual

AMERICAN BOSCH MARKETING

AMBAC]

Section D330/310
GOVERNORS - GVB/C (MACK)
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SUBJECT:

1. DESCRIPTION

1.1 American Bosch is supplying Mack Trucks Inc. .
w1th APE 6BB & 8V pumps equipped with GVB.../
+»++ C governors that contam a dual speed (Maxi 2.1
‘ Miser) feature. . #
1.2 This feature limits the vehlcle road speed whenever 2.2
the transmission is in high:gear, but does not affect -
engine performance (speed, horsepower, torque,
etc. ) in any other gear range. : :
; 2.3
1.3 The "Maxi Mlser, which is located in an exterior - -
boss at the bottom of the governor, consists of the
following: - 2.4
11, No. Description ‘
1 Air Inlet Cap
2 Cap Gasket (Copper)
3 Maxi Miser Adjusting Screw
i 4 Piston "O" Ring Gasket
5 Air Actuated Piston
6  Fulcrum Lever Stop Pin
7 {* Spring Disc .
8 Piston Spring’
9 Spring Seat,
D - 336
2.5

1.4

1.5

Printed in U.S. A,

© INDUSTRIES

SERVICE INSTRUCTIONS

-For
GVB

GVB /.. /. .. C Governors Wxth Dual Sp e {

When the transmission is in any gear other than
high gear, air pressure provided by the vehicle's
air tank through an air valve mounted on the trans-
mission moves the piston (5)and stop pin (6) towards
the pump so that the "Maxi Miser" is inoperative.

When the transmission is shlfted into high gear, air
pressure to the governor is.automatically shut off
and the piston spring (8) moves the piston (3)and
stop pin (6) towards the rear of the governor. In

this position, the stop pin restricts fulcrum lever
bracket movement, thus reducing the cam depar-~
ture speed which, in turn, reduces the engine's gov-
erned RPM in order to limit the vehicle's road speed.

Page 1

‘NOTE:

'Durmg pump recahbratlon, 70 psi minimum air

‘.../...C VARIABLE SPEED GOVERNORS

' SERVICE INFORMATION

o

No; spec1a1 tools. are requlred to service components
of the "Maxl Mlser. e ;

To remove a Stop. pm (6), use a palr of vice gnpq

'to collapse the pin, then pull the pln from the plston.’

DO NOT reuse the pm. ,:,_

A S

The libe oil dram hole (See Flgure i3] should be,
blown out with pressurxzed alr or cleanmg fluld

. When lnstallmg a plston (5) and stop pia (6)

AL Alxgn plStOl‘l stop pin hole: with' housmg ‘pin slot.

B. Support:the "Maxx Miser" boss: in a "V" block
. to prevent distortion of the piston bore, and
".press.the stop pin (6) mto the piston (5) with.an
arbor press. .

Slot in stop pin must face open end of gov-
" ernor housmg (towaris pump).
NOTE: By pressmg on stop pin (6), force piston .
“(5) towards open end. of governor, housing
to. make certain that stop pin will not con-
tact housing. If stop pin strikes housing,
spring seat (9)was omitted.

pressure is requlred at air inlet cap (1) in order*
to move the piston (5)towards the pump so that the ©
stop pin (6)will not restrict fulcrum lever move-

. ment, The air inlet cap should be tightened to a
* torque of 150-150 1bs, in. (16.9 - 18.1 Nm).

* NOTE: An air hose fitting with a , 125-27 NPTF

thread is required to mate with the air
inlet cap.

a

* Following pump reealibration:'

A. Disconnect the alr hose.
B. Loosen the air 1n1et cap.

C. With operating lever-in full load position, in=-
sert a 1/4" Allen wrench through air inlet cap
znd turn adjusting screw (3)until cam leaves
stop plate at '900-910 RPM. Clockwise turn of
screw increases cam departure speed; counter=-
clockwise turn reduces departure speed.

D. Rﬂtlghten air inlet capto a torque of 150-160

ibs. in. (16.9 - 18.1 Nm).

ISSUED JANUARY, 1977
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1

_SUBJECT: GVB.../...C Governors with Parallel Fuel Ad]ustment Feature ( Applicable to Mack I_‘.ngmes )

o

1.1

1.2

L3

1.4

L5

NOTE: All parallel ad]ustment governors have 2-

DESCRIPTION

The parallel fuel adjustment feature allows the en- ;

tire fuel delivery curve to be shifted up or down
without readjusting the stop plate,

The feature consists, primarily, -of an eccentric
connecting link screw and a lock nut (See Fig. 1).

;

plece connectmg links,

LOCKING
NUT

SCREW

FIGURE 1

By adjusting the eccentric screw, the distance be-
tween the center of the control rack connecting pin
and the connecting links' pivot peint at the fulcrum
lever is increased or decreased with a resulting
change in the fuel delivery over the entire speed
range. :

o,

“The eccentric screw provides 2 Nfuel delivery ad- "

justment of + 3 - 7% (depending upon pump cali~
bration and torque curve)from the screw's neutral
(set) position (See Fig. 2). .

The parallel fuel adjustment feature was incorpor-

ated into the governors to permit a final trim of en-

gine output during dynamometer test. However, it
can also be utilized by a calibrator to make a ﬁml
trim of fuel delivery.

Printed in U.S. A,
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*Dependir:g upen p!}l;.'ip cglfbration and torque curve ~ >d ;_m
PUMP R.PI. “
: FIGURE 2
2. SERVICE INFORMATION
2.1 A serrated wrench, TSE 79101, (See Fig.'3), is re-

quired to hold the eccentri¢ screw when loosening

--or tightening the locknut or to make screw adjust-

ments.

FIGURE 3 , *

~'NOTE NOTE DO NOT use pliers on the eccentric screw.

2.2

2.3

2.4

2.5

2.6

Page 1

To remove an eccentrlc screw from a fulerum lever,
it is necessary-to dlsassemble the connecting links
first. .

When assembli;lg an'adjusting screw toafﬁlcmm. i

lever, the flat is to be to the right of the smoke .
cam as shown in Figure L

At the start of recalibration, the ‘eccentric screw
flat should be in the neutral position; that is, the
flat is to be at the top and parallel to the center
line of the connecting liok (See Flgures 1 and 2).

Adjusting the eccentric screw clocnwzse increases
fuel. Adjusting the screw counterclockwise de=
creases fuel.

NOTE: When adjusting the eccentric Screw, the
locknut must be loose.

Tighten locknut to a torque of 80-85 1lbs, in.
(9.0 - 9.5 Nm),

ISSUEL FEBRUARY, 1977
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