


SectionD 330/3001
i . L S GOVERNORS GVB/D
#“{ S T RIS Semce Instructions.
Fuel Injection Service Manual i e . (Supplement) .

AMERICAN BOSCH mamma IJiIVISIGH AMBA’{: smmsnsw MASS. mm

T INDUSTRIES INC..
SERVICE INSTRUCT]ONS
[N e FOR

&l f’

GVB/D GOVERNORS WlTH RETARD START & PUFF LlMlTER PISTONS

SUBJECT : Serv1c1ng Governor Cover\‘Assembhes with Retard Start and: Puff Lirmter Plstons.

\ o '

In order to install the lube actuated and mamfold p1stons w1th p1ston rings assembled to them it w111 be
necessary to have the tools p1ctured m Flg'ures 1 and’ 2 fabncated locally. ' S ‘

\1
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L FIGURE1 -+ . .7 . FIGURE2.
MANIFOLD PISTON . 4 E . LUBEPISTON .
INSTALLATION mor L Ry .‘f-_INSTALLATION TOOL

-~ NOTE:

‘ FIGURE 3 e
i
EXPLODED VIEW OF RETARD START & PUFF LIMITER PIS’PON CONFIGURATION

7=

NOTE : Unless othermse noted numbers in parentheses refer to 111ustrat10n numbers in Flgure 3.

1.1 - DlSASSEMBLY R | Tt

1) Remove nut, tab washer and stop plate assembly 5).. Piston sprmg seat (5), mamfold plston (7), ‘mani-
from threaded shaft of mamfold plston ). " fold plsron spring .(8), or manifold piston spacer
2) Remové spring retaining nng (1) with' ‘a pair of and spring shim can be removed from lube )
No. 1 *Tru-Arc" phers‘ Bacharach part number |~ -actuated piston (10) as follows: :
A 72-5001. il - a. Install stop plate assembly on shaft of
3) Remove complete piston assembly Gee F1gure 3) o manifold piston (7).
from governor cover assembly. o , b. Clamp stop plate assembly in a vise with
CAUTION : Piston sprirg seat (5) manifold plston - piston assembly in a horizontal position.
~ (7), lube actuated:piston (1~0) and c. Holding on to piston with one hand-and
governor cover assembly are mated | ‘using a rubber or plastic mallet; strike
parts and must be kept toge*ther at . the vertical edge of piston (10) with a :
_ all times. @ . short, sharp, horizontal (20°to 30° angle) -
_ 4)  Remove both piston 1'1ngs (9) from lube actL.atef‘ blow in direction away from the stop plate
' piston ( 10) : assemuly.

¥
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NOTE : In some cases the pistoﬁvring (6) will catch

in the undercut in the lube piston (10) during]-

disassembly. Use two or three paper clips

inserted through the air holes to compress

the ring and release the manifold piston 7).
Remove "O" ring gasket (4) from piston spring.
seat (5), piston ring (6) from manifold piston (7)
manifold piston spring (8) and. spring shim (See
Note) from lube actuated piston (10). .. . '

6)

INDUSTRIES INC

1.2 - LLLAN]NG B
1)

Wash (Clean) all parts in Varsol or an equwalent_ g

cleaning agent. . :

CAUTION ' - g v
Piston spring seat (a) mamfold ptston (7)

' lube actuated piston (10) and governor

/;/-T cover assembly are cl osely fitted and should

i

P be washed separately to avoid damwe.

i

NOTE :

piston (7).

For inactive puff limiter. governors §pring
shim and manifold plstor1 spring (8) is re-*
placed by a manifold pis Lon spacer placed | ./
between piston spnng seat’ (5) arnd mamfold

D

J

Blowih: ry, filtered compressed air through air
¢ and libe oil ducts in governor,cover assembly
to make certain all ducts are clean arid open.’
Dry all parts thoroughly and place them ona

1.3 -INSPECTION :
PART

Spring Retaining, Ring (l)
Piston Stop (2) - .
Piston Spring (3) .

Spring Seat"O'"ring, Gasket(4\
Piston Spring, Seat (5)
Manifold Piston Ring (6)
Manifcld Piston (7)

Manifold P1ston, Sprmg (8)
Manifold Piston Spacer *. -
Manifold Piston, Spring Shim
Lube Piston (10)=

Governor Cover Assembly

i

Bt INSPECT*?‘OR

i FOLLOWING CONDI'IION (S)
Loose damaged

Damaged, cracked, scored-
B*oken, nicked or worn (flat ’
'spot on coils

Not reusable”

fDamaged cracked, scored
Scored broken, damaged or worn;
: Scored bent, damaged threads
‘_ cracked or worn .
Broken, nicked or worn -

Damaged
Damaged -

:Scored.inside or outsxde, cracked

OI‘ worn

‘Cracked, damaged, ‘scored or

worn piston bore, damaged lube

clean cloth iy

... CORRECTIVE ACTION..
WHEN  REQUIRED
. " {) B
Replace ring: ‘
Replace stop -
Replace 'spring

i

A

Alwavs replace

Replace Governor. Cover Assy
Replace ring * ,
Replace Governor Cover Assy

Replace spring =

Replace spacer

Replace shim

’Replace Governor Cover Assy '

’ Replace Governor Lover Assy -

oil or air pressure holes. -

1.4 REASSEMBLY |

1).
2)

Dip all parts in clean test oil or lube oil.’ (
With lube piston (10) ina vertical pos1t10n, install
manifold piston spring shim and then manifold pis-
" ton spring (8) into small counterbore in center of
piston bore. (See Note). N
] ‘\IOTE For inactive puif limiter governors, sprmg
shim and manifold piston spring (8)is replaced bya
manifold piston spacer placed between pi, ston sprmg
seat (5) and manifold piston (7).

Install piston ring (6) ingroove on manifold pi ston(7 ‘

Insert small end of r2nifold piston téol (See Flg.
1) into lube pistor (10) bore, until seated.

- Insert manifold piston (7) with piston ring (6) in-
stalled into bore of tool and press piston all the way
in until it bottoms in bore of lube piston(10):

. Remove manifold pistontool from lube piston ( 10)
Install 'O" ring gasket (4¢)ingroove on piston :
spring seat (5) O.D,

Apply afilm of grease, LU 3003 or equlva.lent to
"o" ring gasket (4).-

With the four notches onface of pi stom spring seat
{5) toward lube piston (10), slide piston spring
seat (5) over manifold piston (7) shaft and press.
into lube piston (10) until firmly seated.

R ’

Install both lube piston nngs(9) mto grooves on
lube piston (10) G.D. -

Insert lube piston (10) with piston *mgs (9)in-

»stalled solid end first into tapered end of lube
pistontool (See Fig. 2) unt11 p1ston Just clears

- other end of tool. .~ .

'Place lube piston, tool over prston bore in governor
cover assembly and press lube piston (10) through
piston tool into bore uu511 seated,

With piston bore ingovernor cover assembly ina
vertical position, install lube plston spring (3)
overthreaded shaft of mamfold piston (7) and: -
seat in.circular groove in’ sprmg seat (5).

Slide piston stop (2) with c_1rcu1ar groove sideto- -
ward piston spring (3) over threaded shaft of man-
fold piston (7) making sure spring lines up with
circular groove in spring stop.’ .

-With piston stop (2) pressed below groove in gov-
ernor cover bore, -insert retarmng ring (1) in
groovewith a pair of No.: 1 "Tru - Arc" pliers,
Bacharach part number 72-5001.

10) 1
11y
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SERVICE INFORMATION AND TESTING PROCEDURES

\/) o o, FOR: - v
" GVB /;vp;é’vaRNons WITH RETARD 'START AND PUFF LIMITER
i( v B 'CONE!CURATION g T '
.i APPLICATION: |  DESCRIPTION: .

APE 6BB and APE SVBB Fuel Injection Pumps ‘used on
MACK Turbocharged Diesel Engines.- W

I

INFORMATION: S o A
Since government controls aré'v becoming more and

invisible emissions from diesel engines, a PUFF
LIMITER DEVICE has been incorporated into the
design of the Retard Start GVB/D governors installed
on APE 6BB and APE 8VBB.Fuel Injection Pumyps. This
feature will enable turbocharged engines to meet
Federal smoke level regulations required for engine
certification. . ‘

w5

‘full lodd fuel delivery during acceleration and e

. e cev , ~shifting, until boost pressure reaches a prede-
more severe in restricting the visible as well as the ; e

. The term PUFF' LIMITER identifies a new type :

GVB/D governor with automatic stop plate position .
control.. This device is sensitive to and operated

. by boost presé‘hré developed by the turbocharger.

It is debigned ‘to operate automatically to reduce

termined value, reducing the level of smoke puff -
characteristic of the turbocharged engines. - -

‘The PUFF LIMITER consists of a.piston and a

spring assembled into ‘the existing Retard Start
Device, and anexternal air line running fromthe

" top of the governor to the engine-intake manifold.

~ PUFF LIMITER operation is controiled by inlet: * «
manifold pressure, while the Retard Start Device

"is controlled by engine oil presstie.- PR

OPERATION:

RETARD START
RETRACTION SPAING:

PUFF LU TER P13TON.
RETARD 3TART
PISTON ASSY.

A FIGURE " o
. . STATIC PGSITION PRIOR TO STARTING

1. Figure 1 illustrates the static position of all zom- &
AR ponent parts prior to starting the engine, Note the

- ' Retard Stariretraction spring and PUFF. LIMITER
spring are both fully extended and the PUFF LIM-
ITER piston resting against its internal spring
seat. The stop plate guide pin is fully retracted "
and the stop plate assembly rests in the Retard
Start positicn.

FIGURE

2
INITIAL MO LOAD OPERATING POSITION v

Figure 2 illustrates the initial operating NO-LOAD

_position. This condition exists prior to’ turbo-

charger boost pressure build up. This same con-
dition also exists during the transient conditions
when the engine is being shifted through the gears.
Note the position of the Retard Start piston assem-
bly and PUFF LIMITER piston. The extended po-
sition is the result of the engine lubricating oil

‘pressure. As the engine lubricating oil enters the

Page 3
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| ‘OPE:RAT:IO‘N:

Retard Start position chamber; it also -enters the
stop.plate guide pin chamber. This action forces
.the guide pin out, providing the necessary support
to prevent cockmg of the stop plate S

Figure 3 illustrates the normal operamng position:

with engine under load. The turbocharger boost

pressure has increased and enters a chamber”

inside the Retard Start piston Between the'spring

seat and the head of the PUFF LIMITER piston:

through special portmg ‘This pressure overcomes™ o A
the PUFF LIMITER 'spring pressure, causing the: - R . : .'—"""""“‘”“ o
PUFF LIMITER piston to retract, pullmg the stop- “ TUAE e g e Tmmvn:ﬂma
plate assembly and. stop plate guide pin forward g . L ey R
toward pump enabling the injection pump rack to L .u':ﬁ':‘..‘.‘f::‘::%';.':::,"m:"::::.: ;'l':\'ou"'».

assume the normal running posmon ‘ : ' ; N

TESTING Cehl ‘ . Pump at peak torque RPM (600 RPM for APE.6BB
: ‘ ' and 700 RPM for APE 8VBB) and operatmg lever
Procedure for deterrmmng retard start (lube 011) pis- | -+ infull load oos1t10n o

ton "pop out” pressure and PUFF LIMITER {air) =~ S

p1ston pop m on: cahbrated Dump e L. With lube oll pressurc. At 35 PSI set d1al

. v mdlcator au zero (As in Al)
RETARD START DEVICE
At zero PSI, 1ow1y release air pressure

Opera ting lever in i dle posmon o o ‘ AR ,:untﬂ md1cator stops movmg and record
‘ “ : pressu.re on a1r gage

1 L
b i

1. Con_nect lube oil line to m]ectlon pump and slowly | :
increase lube oil pressure until stop.plate begms . Air pressure gage ShOUld read between
to move outward - this is ‘oil piston "pop-out”.and V. C7-12PSL e !
prevmre must not exceed 35 PSL. Visually check

10 as3anice that lower stop plate guide pin moves C : EQUIPMENT EEQUIRED
d 2 th the pla . .
cutwazd.with the plate. AIR SUPPLY

NOTE: After the 011 p1ston reaches the end of its : ‘
stroke,. th= oil pressure will increase as much. = 1. Alr pressure supply flltered and T egulated at.
as 10 PSI. This final pressure is not to-be con- - ' 25 PSI R ‘
fused with the "po out ressure. - -
P p P _ y o Pressure regulator for O 25 PSI range msta].led v
P . o ‘ ¥4 . ds mear pump air mlet at front (top) of. governor
PUFF LIMITER: ) S cever. o m ol o
o ) - - Sl : .
A z;‘gg:l at zero REM and operatmg lever in 1dle po - 3. Air f11ter mstalled ahead of pressure regmator
) ‘ » ‘ i (See Flgure 4) ~ ,

1. Rem'ove gOVernor cover and a’ttach dial in-
dicator in position to contact stop plate or
end of stop plate screw (See Flgure 5). -

. dicator shouid be zeroed with no air to the

, S 8 emessore
PUFF LIMITER. : o REGULATOR' 0-25 PS1:

Continle to maintain lube oi'l'pr’essure at3s o :4' PRESSURE . 4
- PSI and connect air supply line with filter and © LFLTER . .Q. 25 PSl W

regulator to air inlet hole at top'side ‘section St e : )

of governor cover assembly. Apply air pres-

sure slowly until reaching 25 PSI and read

the stroke on the indicator to determine air

piston travel which must be between 0.093"
- 0.205", ' :

Co 4. Aijr lines'must be 1/8" or 3/16" 1.D,

Page 4
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LUBE OIL SUPPLY ‘o Ry

1.  Pressure lube oﬂ supply capable of prowdmg ;
teredand regulated lube 011 pressure of 50 PSI
" at pump lube mlet o L

#20 Pressure gage for lube 011 located close to pump
inlet.. & . G B

Ny

3. Lube ¢ oil inlet lines must be 1/8" ’3/16" L D "

od

| MISCELLA1

Dial md1cator with .001" subd1v1s1ons Ind1cator to -
be provided w1th an adJustable bracket for. 1ong1tudma1 %

po monmg, (C,ee Flgure 5‘}

DIAL mmcxroa o ow
.00 DIV, o~

. Section D330/3001
GOVERNORS -~ GVB/D
Service Instructions Supplement

) INDUSTRIES INC

R _Plston moperatwe

4, Inoperauve (travel) puff lumter (less than

AMBA[; SPRINGFIELD, MASS. €107

o ' S
) i . L L
W

f»,~TR,o:uBLEsH90TING* HINTS

Yo Scored housmg, plStOll or shaft
Damaged piston ring :
~ Damaged Q" ring - low lube pressure
Worn: pxstcm bore - ,
Fore1gt:,parucles S iy
ktuc:k gmde pm (resmctmg lub" ik

sk

.H’sn‘;msfm

2 _Excesswe lube oil leakage

P1ston r1ngs damaged
4 Worn p1si.on bore ~ *

3. ExJessive 011 in governor s e

a.: Damaged "ol rmg on lube tube
b.  Damaged‘lube tu‘Je .
c. Damaged lube tube lower gasket

wno

090" - . 110")

2

' Scoured or bent shaft voo P

' "O"’ring damaged (piston sprmg seat)
Damaged. puff limiter piston ring B
Insufficient air pressure i . @ .

" Restricted air passage o

" Damaged or broken spring

1R

meRo TR
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- APPLICATION: S R Ol f ,,F1gure T 111us:rates the static posmon‘of a11 compon'*nt
‘APE '6BB and APE 8VBB Fuel In]ect1on Pumps used on.
- MACK Turbocharged D1ese1 (Engmes .

“ sure deviloped by the turbocharger .,  It'is de51gned to

‘ _ 3 Section D330/3001-1
" : : P R “GOVERNORS - GVB/D

Fuel Injection Service Manual . Servme Instrucnons Supplement
AMERICAN BOSCH MARKETING I__BA .I SPRINGFIELD MASS 01107

SERVICE INFORMATION AND TESTING PROCEDURES

*}FOR .

:»/:

~parts-prior to starting the: ‘engine ...’ Note’ r.he Retard Start

.retraction: -spring and- PUFF LIMITER Qprmg are: both: fully -

o ;... “exténded and'the PUFF. LIMITER pmton restmg agamst its. .
S C e 1. : " internal sprmg seat ~The stop:plate’ guxde pin‘is; fully re-.

INFORMATION . = e Pt ‘tracted.and the stop plate assembly rests in the Retard

Since governmert controls aré’ becommg more, and more. Start pos1t1on

severe in restricting the visible as well as the invisible .=

emissions from diesel engines, a PUFF.LIMITER DEVICE The latest’ GVB/ D Governors have 2 C°1d Sta Valve

has been incorporated into the design of the Retard Start -~ ‘Assembly (See Figure i)iinstalled in the.governor housmg_;

GVB/D ‘governors installed on APE 6BB and APE 8VBB. Fuel WNere the/pump lube tube Connecs:to the housmg

Injection Pumps. This. feature will enable turbochurged

When engme is not 1unnmg, the \,alve 3 sprmg loaded piston
?:rgl:fgslgg ::r:-et:fﬁzidt:: L dmoke level regulanons requlred closés off the lube oil: duct from, the pamp and allows oil -

trapped ifl'thetetard start piston chamber to drain into the

5]

o 5 o ©° .  governor area .. While startmg the engine, the-valve piston
DESCRIPTION . .+ 77 . 77 " isheld closed by a“stop on the control rack link (See Figure
) -~ v 1), this keeps the lube oil pressure from actwatmg the re- -
The term PUFF LIMITER 1dent1f1es a type GVB/D : “‘tard start pxston untxl engme‘has started . e
governor with automatic stop plate position control-.. G L N

This device'is sensitive to and operated by booet pres-

opgrate automatically to:reduce full lo:
durmg acceleration and shifting, unti
reaches a predetermined value, redu
smoke puff-characteristic of the mrb

fuel” dehvery .
st pre"sure
:/the levei of -
Gk arged engmes;_

The PUFF LIMITER consists of a p1sron and ring
assembled into thg existing Retard Start Device, “and an*.
external air line running from the top of the governor o
the engine intake manifold. PUFF LIMITER operation
is controlled by inlet manifold pressure, while the Re- s
tard Start Device is controlled by engine 011 pressuxe

OPERATION: 2

RD START BWSTPIIESSIIII 2 - PUFE-

RET
grn(guc RETAINING RETIIACTIOII FRO Bfj ARG lHS!IIElII
I"h.. B
I g g e
; """ piSTON
ELASTIC : : .
STOP NUT LiMEIER :
SPRINS 'FIGU‘KE 2 -No- Load Operatmg Posmon
1"1gure 2 111ustrates the 1n1t al, operatmg NO LOAD p051- L
COLD START tion. This condition exists ‘prior to turbocharger boost -
VALVE pressure buildup., This same condition also exists. dur~
/ : ing the transient condmons when the engine is being

shifted through the gears.  Note the'position of: the Re-’

tard Start piston assembly and PUFF LIMITER pxston

“The extended position;is: ‘the result of the’ ‘engine lubri-.." -

cating oil pressure. The outward movement of-the ful- g

: : ) crum lever and controllink: stop. permitthe cold, start :

\ N valve to'open, allowing the lube oil to flow-through’ the
g{ﬁﬂ%’gﬁﬁi ducts to the retard start piston thus moving the piston to -

) ) : the required operating position . - The stop plate’ ‘guide pm

: CAM
. PLRTE

FULCRUM
LEVER

b 226-1

is directly connected to the stop plate; hanger and adjust-

FIGURE 1 - Starting Position - Retard Start able stop plate thus providing the necessaly support to © -
Cranking RFM ‘ prevent cockmg of the stop plate o "
Printed in USA . Page 1" *1SSUED OCTOBER, 1973
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INDUSTRIES

‘;:PUFF LIMITER o

tion..

A, Pump at ;ero RPM and operatmg lever in 1d1e pos1- ‘

1. Remove governor cover and atrach d1a1 mdmator
in position:to contact stop plate or’end; of stop -
. plate screw’ (See Figure-5). Indiéator should

i be'zerbed with no air to the PUFF LIMITER

Contmue to ‘mamtam lube oil pressure at 35
PSI and connect air supply line with filter and -
_regulator to air inlet hole at top side section of
" ‘governor cover assembly .. Apply air pressure .
slowly until 'reaching 25 PSI and read the stroke: .
on the indicator to determine:air plSth travel”.
(see pump; spec1f1cat1ons for’ spec1f1c travel G
v dlstance) : o
Pump at peak torque RPM (600 RPM for APE 6BB and
700 'RPM ‘for APE’ 8VBB) and' operatmg 1eve1 1n full '
: load posmon. ‘

1. W1th 1ube. 011 pressure at 35 PSI, set dial in-

: : dlcator at. zero (asin ALy,
FIGURE 3 - Full Load Position e e R
2.0 At zero PSI, slowly rélease air pressure until.
. 1nd1cator stops. movmg and record pressure on
o a1r gage STl R SR

Puff:Limiter and Retard Start Plstons
in Normal Run -Position

IS

Figure 3 illustrates the normal operating position with en- ¢ o 'See purnp specrﬁcanons for spec1f1c air press—
gine under_load. The turbocharger boost pressure has in- . i oure readmg. -
creased and enters a chamber.inside the Retard Start piston. e o

(lube actuated ) between the spring seat and the head of the

PUFF LIMITER (manifold) piston through speciat’ portmg.

" 'This pressure overcomes the PUFF LIMITER spring press-.

ure, gausmg the PUFF LIMITER piston to‘retract, pulling’ EQUIPMENT REQUIRED

the, Ftop plate assembly and stop plate guide pin forwalrd t 5

wa.d pump enabling the injection purnp rick to assume thi AIR SUPPLY

normal runnmg posmon 5 ORI

The longxtudmal movement of the PUFF LIMITER (mam- ﬁéf pressure Supply B f11tered and regulated at 25
- fold) pxston is controlled by an.intermal spring: ad]ustmg e e C

~screw and,spacer ... Section D330/520V, page 29. ,'Pressure regulator for 0-25 PSI range mstalled near

- All final settings MUST BE TO EXACT SPECIFICATIONS - pump air inlet at front (top) of f governor cover .
- PER ENGINE' REQUIREMENTS RS B o o

T

"'pop:- -out" pressure and: PU* F"LIMITER (a1r) piston
i pop m" on cahbrated pump.

: RETA‘RD STrART D,EVI(.E:

Operatmg lever in idle position. Paess TRE -
_REGULATOR' o 25 P5|

‘1.:" - Connect lube oil line to injectlon pump and slowly in- . L 1
crease lube oil pressure until stop plate begms to ,*‘5/ - R e "Rg:zg“
move outward . - this is oil piston "pop -out" and o FILTZR =
-pressure must not exceed 35 PSI. Visually check. to- T :
assure that lower stop plate guxde pin“moves outwald
mth the plate

NOTE: After the oil plston reaches the end of its stroke, :

the oil pressure will increase as much as 10 PSI. ,

: This fmal pressure is not to be confused with the e : " FIGURE 4
"pop-out” pressure. : = ' T
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INDUSTRIES . - G '
NN i .
LUBE ‘OIL SUPPLY : E e TROUBLESHOOT]NG HINTS
1. Pressure lube oil - supply capable of provxdmg f11- . 1. - P1ston moperanve
' tered and regulated lube oil pressure of 50 PSI at. '
pump lube inlet. s 5 : o a. ,Scored bousmg, pxston or: shaft
SV i " ..b. Damaged piston ring ; -
2. Pressure gage for, lube oil Iocated close o’ pump .. e, ‘Damaged "O" ring - low iube pressure ‘
inlet . . } : d.  Worn .pistor: bore , ) R )
oo ' O 5. e.. Foreign particles . = © iy s

3. Lube oil inlet lines must bejﬂi/bj" '% 3/16" L.D. ., - - f. ‘Smck guide pin .
g Vi "\“"/‘ TS e o 2. Excesswe lube oil 1eakage . A o
. MISCELLANEOUS' N e e g S '
| o B T SEa szton rmgs damaged i i
"B Dial indicator w1th .001" subd1v151ons Indicator to.be b Worn piston bore ’
0 provided with an adjustable bracket for longu:udmal posx-
; tioning (See F1gure 5) : T S ’3 Excesswe 011 m governor

‘a’.’- Damaged "O" ring on- lube tube S
' ' ‘ oo S _ ’ b:" ‘Damaged lubé tube: . S B A
) . . : s e Damaged lube tube lower gasket
‘ DIAL INDICATOR. . LE ERREEE R AT
001" Div. . _— : BT SO Inoperanve (travel) puff hmn:er (leSs than pump :

* specxflcatlon )i : ‘

a Scoured for, bent shaft L P
b "'O"‘]rmg damaged, (piston sprmg seat) e B
‘¢, Damaged: puff limiter piston ring - ST
~da*Insufficient: air. pressurc S R
~ei Restricted.air passage: LR e e
f. ‘:';Damaged or broken sprmg o g

‘ CAUTIONI- _These mstrucnons are sub]ect to change
Tyl e by the mdwxdual pump or governor specx-
FIGURE 5 _‘ : . ; % 'f‘ RN ‘v'._‘.flcatlons : : : Lo

» . . t 2y
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lHDUITH(Il

f/

SERVICE INSTRUCTIONS FOR GVB/D GOVERNORS

WITH RETARD START & PUFF LIMlTER PHASE 11 (“TEFLON" RINGS) PISTONS

SUBJECT: Servicing Governor Cover/Housmg Assemblies with Retard Start and Puff Lxmlter Plston using "Teﬂon
Piston, Rings. @

When installing the lube and manifold actuated plstons with "Teflon rmgs into governor covers/housmgs, the service
tools in Figures 1 thru 4 are requlred S

o | NOTES

Manifold Piston Installation Tool TSE 7992 ( See Flgure 1) is the same as Phase 1 Tool ( See Fzgure lin Sectlon
D 330/3001). p e - ) ;

Lube Piston Installation Tool TSE /993\( See Flgure 2) MUST be used for assemblmg pistons with "Teﬂon rmgs.
The "thin walled” end of the tool pilots’ {n the recessed diameter incorporated in Phase II governor cover/housings.
NOTE:This tool can also be used for installing Phase I pistons with cast iron rings(Ref. Fig. 2-Section D330/3001),

IMPORTANT: The "Teflon'" rings must be caunously assembled to the respectlve pistons to prevent damage sucn’
as rolled edges, stretching or indentations. Use service tools TSE 7994 and TSE 7997 (Flgures 3.& 4) to properly
assemble Teflon rings according to serv1ce instructions . (Ref. par. 1.4 - this sectxon ).

FIGURE 1 ) 7 v .- FIGURE.3 “FIGURE 4 07~
TSE 7992 - ’I‘SE 7993 .. TSE 7994 . . " TSE 7997
MANIFOLD PISTON 'LUBE PISTON . MANIFOLD PISTON - - . ‘LUBE PISTON'
INSTALLATION TOOL INSTALLATION TOOL - RING INSTALLATION RING INSTALLATION
: L ‘ TOOL "+« . TOQL » o

NOTE: "All four (4) tools are available from American Bosch, Sprih'gfiebld,‘ Maés’.‘

o TT 'T|7 7. R
) @umOBO)=—8

Retard Start & Puff Limiter Piston .
Phase II Configuration -
“ Figure 5 e

EXPLODED VIEW.OF RETARD START & PUFF LIMTER' PISTON PHASE II CQNFIGURATION

Printed in U.S.A. : » ISSUED DECEMBER, 1973
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INDUSTRIES

NOTE: Unless otherwise noted, numbers inlparenthe_se"s refer to illustration numbers in Figure 5.

1.1 - DISASSEMBLY:

1Y)
2)
3)
4)
3)
6)

Remove nut, tab washer and stop plate hanger from
threaded shaft of manifold piston (8). :
Remove sprmg retaining ring (1) thh a pair of No. '1
"Tru-Arc"” pliers. )

Remove complete piston assembly (See Elgure 5y from|

governor cover assembly,

Remove lube piston stop (2) and lube piston spring (3)
from threaded shaft of manifled” piston (8).

Remove piston rings (12) and "O" ring gaskets:(13)
{rom lube actuated piston (14).
Piston spring seat (5) manifold piston (8), manifold
piston spring spacer (10) and manifold piston spring
(11) can be removed from lube ‘actuated piston (14) as
follows:

CAUTION: Piston spring seat (5), mamfold plston (8),
Tube actuated piston (14) and governor cover/housmg
assembly should be kept together,

Install stop plate hanger on threaded shaft of mamfold
piston (8).

Clamp hanger in a vise with piston assembly in a hor-'
izontal position.

Holding on to piston with one hand and using a rubber |

or plastic mallet, strike the vertical edge of piston
(14) with a short, sharp horizontal (200 to 300 angle)
blow in direction away from stop plate hanger,

7)

Remove 0" ring gasket (4) from piston'spring scat
(5), piston ring (6) and "O" ring gasket (7) from man-
ifold piston (8), manifold piston spring (11) and spring

‘spacer (10) from lube actuated plston (14)

NOTE: For mactwe puff limiter governors, spring:

'spacer (10) and marufold piston spring (11) is replaced

by a ' manifold piston spacer placed between piston
spring seat (5) and“manifold piston (8), %

o

CLEANINC:

Wash (Clean) all parts in Varsol or an equlvalenc

- cleaning agent. . .-
" CAUTION: kN -
" Piston sprlng seat '(5) mamfold pxston (8) lube actuated

piston (14) and governor cover or housing assembly
are closely fitted and should be washed separately to
avoid damage.‘ )

“Blow. dry, filtered compressed air through air and lube
" oil ducts in governor cover or housing assembly to

make certain all ducts are clean and open.
Dry all parts thoroughly and place them on a clean
dry\surface.

{/ P

Lube Actuated Piston (14)

Governor CoVerv‘or Housing'Assy w

- INSPECTION:

PART
Spring Retaining ng 1, . Loose, damaged
Lube Piston Stop (2) - G
Lube Piston Spring (3)
o : on coils)
Spring Seat "O" ring Gasket (4) Not reusable
Piston Spring Seat (5) -
Manifold Piston Ring (6) o
Manifold Piston "O"ring Gasket (7)
Manifold Piston (8)

Not reusable
Not reusable®

. Eracked or worn
Manifold Spring Adjusting Screw(9)
: . . . damaged threads
Manifold Piston Spring Spacer (10) - Damaged
Marifold Piston Spring (11)
Lube Piston Rlng (12)

Lube Piston "O". ring Gasket (13)

Not reusable
Not reusable ~

;\Y\ . 01'~W01"l

INSPECTION FOR & »
FOLLOWING CONDITION(S)

Damaged, - cracked, scored :
~ Broken, mcked or worn (Flat spot

Damaged, cracked, scored

Scored - bent shaft, damaged threads,

Missing plastic’ lockmg element or

 Broken, mcked or- worn

(I
—_ ..cored nsxde or out51de, cracked

Cracked, damaged, scored or worn
piston bore, ‘damaged lube oil or-air
pressure holes. =

CORRECTIVE ACTION
WHEN REQUIRED,
Replace rmg

Replace stop
Replace sprmg

-~ Always replace

 Replace seat

. Always replace
Always replace
Replace piston,

Replace screw

Replace spacer
‘Replace spring

. ‘Always replace

. «Always replace
S b.x"'Replace pxston

“] Replace assembly

1.4 - REASSEMBLY:

z b
2)

3)

4)

S~

Dxp all parts‘in clean test oil or lube oil.

“Install manifold "O" rmg gasket (7) on manifold piston

ring installer TSE 7994 (See Fig. 3) small end first.
Place end of manifold piston (8) against large end of
installer (TSE 7994) and slide "O" ring gasket (7) into
groove:in piston (8).

Repeat steps 2 and 3 with manifold piston ring (6) mak-
ing sure it's seated in piston groove on tep of "O" ring
gasket (7).

:Install mamfolr adJustmg screw (9) 1nto ‘threaded hole

in manifold plston (8), ‘Allen socket end inward-towards
small threaded (slotted ) end of shaft.. End of adjusting
screw (9) must be set flush or just below bottom of
counterbore in manifold piston (8).

With lube piston (14) in a.vertical position, iustall man-
ifold piston spring (11) into small counterbore m center
of piston bore.
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1.4 - REASSE’MBLY '(éfbn’t)-y'

l'Br ma’r ive puff limiter governors, spr’mg spacer (10)
and ‘manifold piston spring (11) is repla&:ed by a mani-
fold piston spacer placed between -pmtan sprlng seat (5)
and manifold piston (8).

Insert small end of manifold pistor tooi TSE 7992(See

. Fig. 1) into lube piston (14) bore, un il seated. ‘s
~ Apply small.amount of purple grease, LU 3003 or
-equivalent to manifold Spring spacer (10) and place in.

counterbore of manifold piston (). ( Grease will hold
spacer in place).

IMPORTANT: Dip all rema1mng parts in clean test or lube

9)

10)
11)

‘ 2L
Insert manifold piston (8) with "0 ring gasket (7) and
piston ring (6) installed into bore of tool (TSE 7992)
and press piston downward until it bottoms in bore of-

lube piston (14). Use a 5/8" deep well socket or hollow
tubing for pressing tool when:assembling pistons. Re- |’

move manifold piston:tool from lube piston.

Install lube piston "'O" ring gasket (13) on lube piston
ring inetaller TSE 7997 (See Fig., 4) small end first.
Place end of lube piston (14) agamst large end of in-

. staller (TSE 7997) and slide "O" ring gasket (13) into

groove in piston (14). .-

CAUTION: Always reverse pxston (14) (end for end) when

12)

13)

installing second "O" ring gasket (13).
Repeat Step; 10 and 11 with lube piston rmgs “(12),
assuring that rings are seated;properly in piston
groove on top of "O" ring gaskets (13),"
Install "O" ring gasket (4) in groove on piston spring

seat (5) 0.D.

Apply a film of grease, LU 3003 or equivalent to "O"
ring gasket (4).

15) With the four notches on face of ‘piston spring seat (5)
i inward, toward lube piston (14), slide piston spring
. © seat (5) over manifold piston shaft (8) and press into i
g lube piston ( 14) until firmly seated.
16) Insert, lube piston (14), with piston rings'(12) and "Q"
© o ring g fraskets (13) installed, solid endfirst, into tapered
end of hole in lube piston tool TSE 7993 (See Fig.. 2)
. until piston is: flush with other endof tool,  ‘ 2
17) Insert 1ub° piston tool (TSE 7993) into piston‘chamber:
“of governor housing (the thin walled lip of the tool must
% be geated in the counterbore of the pxston bore)
NOTE:

e

g The thin walled hp of lube plston tool (TSE 7993) allows

'the piston rings (12) free movement pass the snap ring
" groove -when installing the lube piston (14).
18) 'Press lube piston (14) through piston tool into governor
- housing or cover bore until seated.

19) ' With piston bore in governor housing or cover in a ver-

tical position, install lube piston spring ‘(3)over threaded
shaft of manifold piston (8) and seat in circular, groove i
. in spring seat (5).
20) Slide piston stop (2) with c1rcular groove side toward

piston spring (3) over threaded shaft of manifold _piston
(8), making sure spring lines up with circular groove

in spring stop..

With piston stop (2) pressed below snap rmg groove

in bore, insert retaining ring (1)(flat side facmg out-
"ward) in groove with a pair of No. 1 "Tru-Arc"pliers,
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SERVI(_;E- INFORMATION And lNSTRUCTIONS

i

GVB /D GOVERNORS WITH COLD START VALVE FITTING

APPL]CATIO‘N:‘

APE 6BB and APE 8VBB Fuel Injection Pumps used on
MACK Turbocharged Diesel Engines.

INFORMATION:

The latest GVB/D Governors have a Cold Start Valve
Assembly (See Figure 1) installed in the governor
housing where the pump lube tube connects to the
housing.

FIGURE 1
COLD START VALV::,

When engine is not running, the valve s sprm!g loaded
piston closes off the lube oil duct from the punp and .

I /

INSTRU LTI@NS

12

4.

allows oil trapped in the retard start piston chamber - -,

to drain inte the governor area.
engine, the valve piston is held closed by a_stop on
the control rack link (See Figure 2), this keeps the
lube oil pressure from activating the retard start
piston until engine has started.

' ~LOCKNUT

STOP SCREW
N\

COLDB:START

: PISTON-
CONTROL RACK -
LINK

. FIGURE 2

While starting the = =

CAUTION:

L2

.

PRt

_/‘“
3.1

\,.

INSPECTIONS

I Replace valve assembly 1f sprmg 1s broken. A

, i .
““Replace valve assembly if, p1ston shatt 1s
broken or damaged .

Replace “valve assembly 1f piston is inoperative,

.. DISASSEMBLY "

2.1 W1th governor d1sassembl°d heat housing -
ared around valve assembly to about 150° F.
in order to soften the "LOCTITE" adhesive

that retams the valve and remove from housmg

4

PR )
km«—e T3 A "‘/ ]

Clean valve cavity.in housmg w1th "OAKITE
. #156" or equwalent. ,

REA SSE MBLY

4.1

Measure I. D. of valve hLole'in honsui'ng";r -

If hole measures’. 375" it must be reamed’
with a .3901"-.3911" (. 3906") diameter
reamer. NOTE: Hole may have already
been reamed. .

4.2

If hole is reamed make sure all chips’ are
removed w1th air hose.-

Lightly coat valve assembly from piston end
to within one-half inch of other end W1th
"LO(‘TITE RC 601",

.5+ Position the "V" groove ‘on valve body at *:

- 12:00 o'clock: and install valve'assembiy into
‘ousing until’ it extends . 490" ;500" from. =
gasket face of housing to e'ﬂd xf valve aseembly K

When groove is at 12:00 o
= :on Q.D. of valvenbody will
" ductr to plston cha .nber o

1ock,4xsmall hole
e up w1th oil -

o
Stand governox housmg uprlght whlle
"LOCTITE" s drying, so valve assembly
will stay in place.

COLD START VALVE AND J.™NK STOP
Printed in U.S.A. o

ISSUED DECEMBER, 1972
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|  SERVICE INFoRmeN And TESTING PRO?:ED_JJRES; f
BRAKE SWITCH INCORPORATED INTO GVB/D GOVERNOR B
TGP COVERS

-V_F/ A

. CAUTION: These Brake Switch Covers CANNOT'be ~ '3~ Ilustration flo.. ~ ____Part Description
used on GVB/C (Hi- Profxt -Retard S rt) IS o S
) Governors ' G . 6. AdJustmg ‘Screw: '
s e T el 7 Terminal Washerc (2)
APPLICATION: \ Ly DR LT - Lock Nutsy(@)

, o
C ' ASSEMBLY L o

APE 6BB and 8VBB pumps with GVB/D retard start £

governors used on Mack Diesel Engines incorporating T L

the "DYNATARD ENGINE BRAKE SYSTEM". ““a.  Assemble brake watch paris as shown in Figure 1,
i . o making sure the flat spring on the adupter assembly

‘ . v ‘ (2) is assembled with long end down. Make’sure
INFORMA?}ON:“ S ‘ R tab on washer (4) is bent agamst flat.on nut (5).

Sy

b. Adjusnng screw (6) must be turned out so that it .,

A circuit switch assembled into the' GVB/D Governor “Does Not” touch the flat sprmg

i Top Cover (See'Figure 1), when closed,.Chergizes the A ¥ ] L
e solenoid control valve in the "Dynatard Brake System" " P4
of the engine. ‘The circuit is closed when the governor TEST EQUlPMENT : ’
fulcrum lever moving.into high speed shut off or zero R : Loa

fmuzlspvsist;tﬁo:dgggis(zl;x co?tact with the Tt spring of, N " a. Control rack clamp or holder.
) S 4 0
d . . , b, Depth m1crometer9

c. Power source of 6 volts (AC or DC) th.h socket
and lamp of same rating for use in the circuit:

d. Leads (wires) with alligator cla mps or equivalent

for making connection to pump housing and the
.- brake switch in series W1th power source and lamp.

lNSTRUCTIONS

NOTE: Brake Sw1tch setting can be performed. e;ther.‘
- statically (on bench or.efigine) or dynamlcally it
(on test stand). Setting to be made after :‘,\ & (

pump is cahbrated P ~ YR

3

1. . STATIC QETTING (Perfom-ul on Bench or. Engme) a

1.1 Operamng lever locked in low idle posmon

1.2 Mdve control rack to "full off" travel as
lm fted by controi rack securmg screw

&7 FIGURE 1 B
BRAKE SWITCH COVER 1.3 Move control rack to obtain -075"-. 080" B X
extension from ' "full off" posmon and lock . ’
DESCRIPTION OF PARTS: . inplace, )
Ilustration No. ; Part Description 1.4 Install brake switch cover assembly and 7.
gasket on governor.
1 Top Cover L '
9 Spring and Adapter Assembly 1.5 Connect one lead (wire) from test equipment
: 3. Gasket power source tc a convenient location on i
4 Tab Washer T pimp or governor housing. A
5

Securing Nut . - i
Frinted = U, S ™ Page 1 - ISSUED DECEMBER, 1972
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* INSTRUCTIONS: {Cont'd)

n o

1.6 ‘Connect the other lead (wire) from power
source, thru lamp, to the exposed end of
brake switch-adjusting screw ©). i
Turn adjusting screw (6) mward um:11 lamp
lights up indicating a closed circuit, i.e:,
brake switch spring (2) in contact with back
face of fulcrum lever.

1.8 _Tighten lock nuts (8) to secure adjusting
.. screw in adjusted position.

DYNAMIC SETTING
2.1: Loc]\ operatmg lever in low idle posmon

2.2 Install brake switch cover and gasket on
governor

2.3 Run test/stand at 400 RPM.

2.4 Follow steps 1.5 thru 1.8 under qtatlc
setting 1‘ . :




