— L
- Y
. -~ “ s > " . .
E % . 9 N 'Q
0 .o . .
es mgan e T
Repalr e L
» Py : : 7 - 4 - - v
q V‘L‘) . ) .D . ’ . "'1 . . . . , N ‘
<> " . 2’ . x
» A A‘»
3 . .
© I . C hd . g .
K . , RIERE ) e s Tt o
i . . Sevg
Schafer Gasplme-lnlectlon Punap o g
<.t : . RN
Type PLOQ4 pneumatlcally controlled) 0, .o :
,
2. v
2 . o ‘
~ e
L4
, .
- o ;
. ‘ oo
| LB
: ; é""'\ =
2 v .
P A > o :
_ RRRPIRR?. N
. Il . \
) .
B e Y
. © 3 ) v . v °
Ty , - 7 4 4‘ . ca . b
. e . KK s I
- i el :, =3
[ e % , ’ Fe ' -
b & -, ; .7 v
v PR PR ) o : .
> N . - v .
o : . Ty ] p ) .
B N - i
o BN . 7 * - : Lo : :
- ’ ’ - e ‘," » "“. : - '
> = . ! ) (g
8 . . ' T e ‘y R - .
“ E .
) ; A 2
! vy e
® 3 £ P . H)
2 .= ! .
Y N A .
. ! +
R . 0
’ . - N
: ‘.‘ \ N ' ’ ) - -
! ’ s - . X
> 2 4 1 '
. 4

' After sales Servace R L ‘
-Automotive - - . :
) Equipment / :




B0

- Contents . S Introduction " -
Sheet Looe T - o This instruction manual describes the repair and
) N ' : , -testing of the Schafer gasoline-injection pump
1 1. Introdac&on . T : Type PLOO4 (pneumatically controlied).
1 2. Tools and test equupmem~ T v . - . The constructlon and operation of this pump are
2 3. Disassembling the injection pump .~ & - described in Servuce Intormatson VDT-I -PEV002 8.,
5 4”Disassembling the altitude governor - “ “We recommend that this Service’ Informatuon be -

read before a gasolme-m;ectlon pump'is repaired
-.and/or testedm accordance wnth th:s lnstructuon :

~

6 ‘. 5-Assembling the injection pump .

1" 6. Assembling the altitude governor - - .. . manual. ‘ Soien
43 7fd,'usting the altitude governor - n order to carry ourthe tesung and repair work
. : Co described in this'manual, some specnal tools and
13 8/Adjusting the governor - . jequipmentare requured and are hsted in Sectaon 2
14 QfAd]ustmg the m]ecuon pump with governor N

> ummednatelybelow
14 10! Adjusting the warm-up sensor- L o

15 11. Tightening torques AR BRI O IR . ST A )
15 12 Auxiliarytools ' . o " 2. Tools andtestequipment ©
, S T Type
. St e T T LR 7. designation/
T © ... Toolinstrument - . " Type, ... “Partnumber
_ ~Clampingplate 92920010 .KDEP 2743
‘ N Comrolthermometer 92 920 522 2742
. Dnal-fnd:catorgauge .82 821 002 2751
L o  Guideplate - . 92921005 - 2750
a Lo “Adjustmentpiece | ' 9po21501 2753
Wrench . 92922100 . 2744
. Assemblytool’, | 92924006 2755
s ‘Wrench © © - 92924100 . .. 2745
Dlal md:cator holder 92921003 . oo
o Dlalmdlcator Lo - 1687233012
, v’f‘i" (Measunng range 30.mm, s
o scale graduat;ons1/100 mm) o S
' _ Sl Alugnment pump- head TUL 1688130141
ﬂ _ ' Set of fuel- lnlectlon Imes ::f._ 1 680 750 065
ST Clampmg flange TR 1685720193
CBe e . Measurementdevnce S »K\D,EP2940
Sy Test}'wozzie, o """1’688901 993
" Testnozzlehoider, . . . 1688901 011
wuth nozzlel -t . . ' .
. Drivecoupling - . S T 1686430011
© 1976 Roben Bosch GmbH LT ’ '_-Pressuregauge fi Lo 1687 232038
Aujomotive Equipment — After-salesServxce T 0h850mbar o D
ment for Technical Publications KH/VDT . ‘with pres3ure reducer,
Postfach 5Q; D-7000 Stuttgart 1 T -. - test cap, hoses,:
- throttie hose
Ple se direct questions and comments. concermng N -
the contents to ourauthonzed representatlvelnyow B . -
country. ‘ il s L= -
This publication is only for the use of the Boschv SRR ) e ’ .
after-sales-service organisation, and may not be
passed on to third parties without our consent. ) . v
Printed in the Federa! Republic of Germany. o - ' .
Impnmé en République Fédérale d' Allemagne
par Robert Bosch GmbH . : ) o . ' )
(2.78) : ] . T -0

VDT-W-408:500 B ' - Sheet 1 (1)




3 Disassembllng the ln]ectlon pump

Usmg the clampmg tlange 1685 720 193 bolt the
pump onto the clamping support so that the pump
head points vertically upward.

Remove the pump head. In orger-to do'this, remove’
the four fastening screws. When removing the last
fastening screw, hold the pump head againstthe -
pump housing by hand (to maintain pressure agamst
the plunger return springs).

When removing the pump head from the purﬁp
housing, tilt it backward so that the plungers can not
4all out of the bushings. Remove the pump head seal

»
.

Remove the warm-up sensor. To do this, remove
the three fastening screws and remove the warm-up
“sensor together with the loop-ring. ’
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Removing the pneumatic govemor

Remove the three fastening screws and remove the
complete pneumatic governor. When domg this be
careful of the Ioop-rmg between the pump housmg
and the governor. -

N

Disassembling the pump housing

Remove the full-load stop screw. Lift the swivel lever
into a vertical position and turn the eccentric until the
curve lever can be removed through the governor
hole.

Remove the off-center stOp pmwhuch posmons the '
eccentrac shaft axially. :

Turn the eccentric so,that the bearing pin comes -

to a stop in the recess in the swivel lever. Now with-
draw the eccentric from the control swivelling lever
and the housing. Remove the returh spring.

Remove the swivel lever upward from the pump
housing.

Q2




If threaded rings are present, unscrew them with
wrench 92 924 100.

Remove the plunger guide, the plunger return springs,
and the plungers.

Q.

g

Release the three fastening screws holding the cover. -
Take off the cover and remove thé seal.

Remave the radial seal rlng and the retalnmg rung
from the pump housing.

In the case of pump housings without steelplun'ger- "
bushings, the plungers must be.held in the TDC .
position with assembly tool 92 924 006.

Remark: ° ' S B
Modify the tool if necessary accordmg to the pattern
of the holes in the pump-housing.

Be sure that the plungers are not pdsitioned agaihét
the camshaft by holding them up with the hook on
assembly tool 92 924 006. )

Using a press, press the camshaft out of the pump
housing in the direction of the drive bearing.

Press the ball bearings off the camshaft.

&
Remove the plungets with the plunger retur ,,springs
from the pump housing — be careful of the steel
washers between the plunger and the pump housmg

Unscrew the o:l drainage screw from the pump
housing. *

N : -

Release the oil-level control screw and remove it.

Fasten the pump head on clamping plate 92 920 010
so that the plungers point vertically upward.
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v

Remove each plunger indivioually from its bushing,
remove the spring and spring seat, and slide each *
plunger back into its associated bushing.

Caution: T :
The plungers must not be tnterchanged wnth each
other!

Remove the. complete comcal spring frornthe

guide hole.

BN e . oL
Using wrench 92/924 100, release the threaded rings
which fix the pluhger bushings in the pump head,
and unscrew them.

Withdraw the plungers wuth bushmgs thrust rmgs
loop- rmgs ‘and pressure ‘sleeves from the pump head.

Remove the thrust rings the loop-rmgs and the
pressure sleeved from the hushings. "

Place the plungers and the bushings caretully to the
i side and where they are protected agamstdurt.

' Remove \\he fuel leed and return screws If they are
. present . . .

0




Release and unscrew the threaded rings at the
delivery-valve assemblies using wrench 92 922 100.

Remove the delivery-valve assembly together with
—--the thrust washer. The deliverey-valve assemblies
. can be interchanged with each other.
Release the suction valves.
Remove the valves with filter.
Remark:

The suction valves can be mterchanged with each
other.

B LYV PRI S

Z Dléassembllng the pneumatic gdvemor b
.Clamp the governor in the vise so that the cap pomts :
vertically upward (use protective jaws). - :

Unscrew1he cap.

Remove the loop-ring from the housing. -

Using a screwdriver, press the safety dap for the
helicaol extension spring aff the threaded bushing.

Release and unscrew the clamping screw which
secures the threaded bushing: Be careful of the
washer in the siot in the housing (arrow)!

Hold the helital extension spring with a pair of
pointed pliers and unscrew the adjustment lug from
the governor housing. - :
Turn the governor over and clamp it in that position,’
then unscrew the 4.fastening screws which hold the
two parts of the housing togetger

Remove the upper part of the governor housing:

VDT-W-408/500 B ~ Sheet4(1)
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Remove the two loop- rings and the throme disc
from the recess in the housing.

>

Insert the nose on the pbsitioning piece (see ﬁgl‘ez .

in Section 12 — positioning piece for ball support)
into the slot in the ball support, turn the complete
assembly over and clamp in the vise (see Fig. 21).

- L4

Unhook the helical extension sprnng from the spnng
retainer.

"Release and unscrew the threge fastening screws
which hold the holding plate

Take off the holdung plate. -
: . N

Remove the spring retainer. - & -

-

Withdraw the plastic support ring upward.
9

Take off the {lexible diaphragm.

N

Release the fastening screw which cohnects the
plunger to the ball support, and remove the plunger.
¥

-




Release the three fastening screws on the ball guide.

Take the complete ball guide out of the housing.
Remove the loop-ring.

/
Pull the centering bushing and the tlexuble duaphragm
off the ball support.

Turn the ball support so that it can be pulled off the
ball guide through the retammg ring. ‘

Remove the balls.

Dlsassembllng the wagn-up sensor

Clamp the warm-up sensor at the clamplng ﬂange
- intheyise. .

Release and unscrew the lock nut whlch secures
the control cone.

" Unscrew the control cone from the tie rod.

s
\l‘

VDT-W-408/500 B Sheet 5 (1)
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Release the threaded sleeve and unscrew it frém
the housing. When the threaded sleeve has reactied
the last few threads press firmly on it as it is un-
screwed so that the threads are not damaged as

a result of the spring pressure.

Remove the tie rod together with the helicat
compression spring and spring seat from the .
housmg : *

Remove the pressure sleeve from the housing.

By

Remove the warm-up sensor from the vise, and ’
remove the thrust washer, the loop-ring, andthe %
expansion element from the housing. ..

-
rs

Caution:
Under no clrcumstances should the pressure pm be
removed from the expansion elemenu

N

4. Disassembling the altitudg governor i
Release both nuts on the cover.

Remove the cover and the sealrings. = . =
Unscrew the lock nut holding the baromeier bellows.
Unseal and release the lock nut holding the
adjustment nut. ' N




: N
Tilt the barometer bellows together with the a'd]ust-\D
ment nut upward and remove them. .
. :D
$
- ’ 0’
5 e .
- »

> Unscrew the two fastening screws holding the guide .
piece and remove it. ’

Remove the slider together with the slider plate and .
the aperture plate from the base plate (arrow). Ad

Clean the parts and check them visually far wear.
Most important, be sure that the diaphragms have
not been damaged!

Check parts . e

Wash put all individual parts thoroughly so ihatthey" ' . AT
are absolutely clean. ' P - . o ) . ) o

Moving contact surfaces on the pump plungers, - - . ., o ' B ) : . ] . -
camshaft, and sliding tappets.must have ng serious s - o ’ . ‘ .
contact scratches. . ‘ ) : S L N R .

The camshaft bearings, seals, seal rings, loop-rings,. :
and the safety cap on the governor spring must be .- ] . - .
replaced. Check the flexible diaphragms for cracks. h B T S R

-2
N

/' VOT-W-408/5008 - Sheet6(n) .
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5. Assembling the injection pump
Before assembling the pump, all moving parts must
be lubricated with calibrating oil and the O- hngs
must be coated wlth tallow. .

The specified tlghtenlng torques are Iusted in
Section 11. . -

Place the tappets and tappet return springs in the
pump housing, and hold them in the TDC positid .
with assembly tool 92924 008, .~ -

. Be carefu! of steel washers between the tappet
“return sprlngs and the pump housmg

Press both bSlI bearings onto the camshatt

Press the camshaft with the ball bearmg mto the
pump housing trom the drlve side .

.Place the ball bearlng retalning ring in the ring groove
in the housing:

 The outer ring of the ball beartng on the drive side.’
-of the camshatt must be posltnoned agamst the
retaining ring. .

&h

Place the cover seal on the sealing surface ot the

pump housmg

Press the cover with the bearmg guide onto the
camshaft bearing.

“a >

Atfach the cover to the pump housing with the three
fastening screws. ' v e

Check that the camshaft can move easuly

Press the radial seal rmg‘over the aesembly sleeve
(to be fabricated by the user, see Section 12, Fig. 86)
into;tbe pump housing.

Screw the oll drainage screw together with a seal
ring into the threaded hole in the pump housing.

Insert the sliding tappets with the plate-shaped bases
through the holes in the housing and position them
against the camshaft '

Slip the return springs over the tappets &othat they
contact the tappet bases.

Place the tappet guides ! wnth tne short side down—
ward over the tappet return sprmgs

Lay the threaded rings on the tappet guideé.
o ’ ]




Screw the threaded rings into the threaded holes
« in the housing using wrench 92 924 100. :

<l
Place the swivel lever from above into the opening
in the housing. :

.

Cautlon: : .
The spherical inserts must not be Interchanged, -

2 K

s s

T

Place the seal ring in the ring ggoové_ln the eccentric

. . shaft. . ‘
.. . ) \
Insert the eccentric shaft with the.bearing neck in
front into the guide bushing in the housing.

2
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Turn the eccentric and the swivel lever with respect
to each gther so that the eccentric bearing neck on /'
the shaft is aligned with the longitudinal groove in the
'swivel lever hole and slide the eccentric shaft /
completely into the swivel lever. , 1

> ~ . . /
Swivel the lever into the vertical position, and turn’
the eccentric so that the curve tever can be pushed
through the governor hole and hooked mtp the recess -
in the eccentric shaft. The curve-lever hopk must
point downwards.

Caution: ‘ ‘l
Be sure that curve lever A-006 is mstalled (see
VDT-I-PEU 002 B, page 5). s

Swivel the swivel lever so that it rests agamst the
curve lever.

Position the eccentric shaft wiFh the off-center
stop pin so that the ends of the tappets are located
.- exactiydn the center of the concave sections.

Slide the return spring over the guide bushing so
that the longer end of the return spring on the
lower side is positioned against the full-load stop
on the bearingeap.

o .
$1idé the fuil-load lever onto the threaded neck of
the eccentric shatt.

Hook the shorter end of the return spring into the
nose of the full-load lever.

Y
~

Slide the warm-up levg,r onto the threaded neck of
the eccentric shatft. .

Insert the guide disc, with the collar sldé first, over®
the eccentric shaft mto the centering hole in the
warm-up Ieve! . RN

Screw the hexagoh lock nut onto the threaded neck
" of the eccentric shaft and tighten it against the
guide disc..

-



Assembling the pneumatic governor
Insert the ball support through the retaining ring  ,*
from the flange side into the ball guide by tilting it..

Turn the ball support so that the two balls can be
inserted into the hole provided.*

Now turn the ball support so that the surface of the
ball guide and the surfacse of the ball support are
parallel with each other. . s

Lay the small flexible diaphragm with the shoulder
in the ring groove In the lower part of the housing.

Install the ball guide, with the ball support fitted,

in the lower part of the housing so that the slotted side

of the ball guide points toward the flattened side of -

the housing (arrow). . N
}

Secure the ball guide using the thfee fastening .

SCrews. o

Place the centering bushing with its smalt diémeter
downward in the opening in the flexible ﬁlaphragm.

Press the centering bushing into the hole in the’
ball support.

-~

Set the plunger on the centering bushing so that one
of the three threaded holes points toward the
flattened side in the lower part of the housing

(see arrows). .

Using the tastening screw, attach the plunger loosely =
to the ball support. - . -

, -

VDT-W-408/500 B Sheet8 (1) 43
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Using the positioning tool, position the ball support
so that its longitudinal slot for the curve leverisin 7
the center of the ball-guide slot. In this position,
clamp the positioning tool with the ball guide in

the vise. (The ball support must remain easuly
movable.)

N

Tighten the fastening screw in the plunger. In order
to do this, hold the plunger.stationary with the
holding plate (fabricated by the user, see Section 12,
Fig. 83).

L]

o

When the positioning tool is removed, the flattened
side of the ball support must run exactly parallel to -
the flattened side of the ball guids.

‘x

.

Lay the large flexible diaphragm wlih the small
shoulder in the ring groove in the plunger. -]

Lay the support ring in the diaphragm. /

Press the support ring together wlth the dlaphragm
-over the plunger -

Insert the spring retainer with the mushro&m-shapeq
head mto the plunger .
Dependmg on the pamcular deslgn a washer can be 1
present under the spring retainer. it a spring washer
is installed, this washer must be replaced by a

steel washer ,

Lay the holding plate over the spring retainer and
.screw it firmly to the plunger using three new screws
(sealed with Iacquer)

Position the ball support using the posutionlng (fixing)
- plece (Section 12, Fig. 82). (The ball supporf must -
remain easily movable )

'_ IS

-




Hook the helical extension spring into the spring
retainer.

k)

o

Place a loop-ring in the hole for the throtile plate
in the upper part of the housing.

’

Lay the throttie plate on the toop-ring.

Pt

Lay the second loop-ring on the throttle pléte./r

Set the upper part of the housing over the helical
extension spring and onto the flange side of the -
lower part of the housing. While doing this, the
helical extension spring should be held vertical with
pointed pliers. Be careful of the 100p-rings and the
throttle plate.

Join the two parts of the housing using the four ;
fastening screws. . :

Screw the threaded bushing into the threaded hole
in the governor housing.

Using pointed pliers, screw.the helical extension
spring into the threaded bushing by turning it
counterclockwise.

VDT-W-408/500 B ’Sheet 9(1) SO
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‘ Test for leaks

SO Seile 18

Place aJOQp-rlng in the ring groove in the housmg
m orde’l to seal the cap.

Subject the vacuum chamber (opposite the spring
side) to a vacuum of about 0.1 bar. The vacuum must
not decrease duung the next 30 seconds.

Slide the loop-ring onto the ball guide onthe
pneumatic governor. ;

Insert the guide piece of the pneumatnc governor '
into the governor hole in the pump housing. While
doing this lift the curve lever and lay it on the ball
in the ball support.

Using the three fastening screws, firmly attach the
pneumatic governor to the pump housing.

Caution: -
The curve lever must be located in the center of the,
ball guide and must not scrape against it. .

Basic setting of-the governor spring

Turn the governor spring into the treaded bushing

far enough so that the upper turn of.the springis
level with the upper edge of the threaded bushing. i
Unscrew the threaded bushing untif the ball in the |
ball support is located at the full-load recess in the’
curve lever. ; :
This point is reached when the swivel lever no longer
springs back when it is pressed against the curve
lever.

g

Lock the threaded bushing.
Place the spherical inserts in the swivel lever. )

v -~ o e v e

Ouring the foliowing measurement process special
attention must be paid to cleanliness.

The spherical inserts must be dry.

Set dial-indicator gauge 92 921 002 .

Clamp dial indicator 1 687 233 012 in holder 92 921 003,
and place it in adjustment piece 92 921 501. Prestress
the dial indicator 10 mm and setitto "0,

L
Slide the weight onto the dial-indicator holder and
ctamp it using the socket screw in the positioning
hole.

Check the zero setting of the dial indicator with the
adjustment piece.




N

~

Set the adjusting screw so that there is a space of
2 mm between the drag lever-and the housing.
. .

Mount drive coupling 1 686 430 011.

L4

In order to match the strokes, mount the dial-indicator
gauge.

Turn the camshaft through a complete rotation.,

If there is a difference between the strokes of the
individual plungers of more than *0.065 mm, the
stroke should be matched by replacing the spherical
inserts or by lapping the plane face of the camshaft
lobe. )

Caution: : . . .
The measurement equipment must be set up exactly
vertically. ’

Clean the spherical insert thorgﬁ hly.and place it
in the swivel lever. Measure the éffective stroke again.

When all plungers have been matched, the locking
- washers are placed on the spherical inserts.

Press the retaining ring into the ring groove in the
swivel lever. o

* ’ s
Set the specified effective stroke at the full-load
adjusting screw according to the test-specification
sheet. )

N)

Assembling the warm-up sensor

- , :
Clamp the warm-up s@nsor in the vise and slide the
expansion element into the housing so that the
pressure pin points upward.

Place the loop-ring on the expansion element in the
housing. : .

Lay the thrust washer on the loop-fing. e

VDT-W-408/500 B .Sheet 10 (1)
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Slide the pressure sleeve with the turned-down end
upward, into the housing. °

Slide the spring seat and the helical compression
spring onto the tie rod.

>

.;

Insert the tie rod together with the spring seat and
helical compression spring into the housing.

Slide the threaded sleeve over the tie rod onto the
helical Compression spring and then, while pressing
on it strongly, screw it mto the housing and tighten it
in place. I
¥ <. . _
; Screw the control cone and the Iod(‘nut ontathe .
* tie rod. b

Teil for leaks

- Close one of the two water connections. Build up- .
a pressure of 1.5 bar (overpressure) in the immersion _
bath. The water chamber must have nq leaks,
2 . :

e
A

)
. N )
Mount the warm-up sensor on the pump housing;
before doing so, fit the Iodp‘ ring to the fitting covered
by the sensor. .
Slide the control cone behind the warm-up lever -

and press tha warm-up sensor onto the positioning
pins on the pump housing.

Screw the warm-up sensor to the pump hodsing with
the three long fastening screws.

Set the control cone so that it does not touch the
warm-up lever. -
. o ,

S8

Assembling the pump head

Clamp the pump head to glamping plate 92 920 010.
During the working steps described below special
attention must be paid to cleanliness!

Place a new loop-ring on the suction valve using the
assembly sleeve (to be fabricated by the usef —
see Section 12, Fig-85). .

. . A
Place a mesh filter over lpe suction valv

Insert the suction valve in the threacm‘ hole atter
coating the loop-ting lightly with oil o¢ ‘grease.

Tighten the suction valve in place — be careful of
~ the loop-ring. )




]

;\\

N\
Insert the delivery-valve assembly into the threaded
hole in the pump head so that the gulde pin fus
mto the slot in the valve.

Place the thrust washer on the delivery- vglve e
assembly. ’

Slide the thrgaded ring over the delivery-valve
assembly and tighten it with wrench 92 922 100.

Press the concial spring into the hole provided for -
it so that the plastic ““mushroom’’ points upward.

Insert the bushing with the plunger into.the hole in
the pump head.

Insert the first loop-ring over the bushing into the
hole in the pump head and slide it in using the locally
fabricated sleeve (see Section 12, Fig. 85).

4

N R ,

Place the pressure sleeve on the loop-ring.
Place the second loop—rlng on the pressure sleeve.

Lay the thrusl ring in with the recessed side facing
the loop-ring.

Tighten the plunger bushing with the threaded ring.
Use wrench 92 924 100.

v

»

Pull the plunger out of the bushing and place the
plunger return spring over the bushing.

Slide the spring seat onto the plunger, and insert
the plunger together with the spring seat into the
associated plunger bushing. -~

Cautlon:
The plungers must not be mterchangedl

Screw the oil-level control plug into the thfeaded hole.

-

VOT-w-408/500 B8 Sheet 11 (1)
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'Mount clamping plate 92 920 010 on the pump head
.S0 that the pump plungers are supported on the
‘clamping plate.

>

.

‘Test for leaks al the oll-block chamber

Apply a pressure of 5 bar (5 kgl/cm?) overpressure
ythe oil-block connection (arrow) using nozzle

t?pler 0 684 200 700 and pressure gauge 1 687 231 007

The pressure must not fall below 4 bar during the

next 30 seconds.

. ¢ -

Test for leaks al the suction and plunget,chamber -

. »
Close the return hole Isading from the suction
chamber (gallery) and the hole for the engine otl
connection. '

. Apply an air pregsure of 3.0 bar (overpressure)
to the suction chamber and test for leaks in the
oil bath. )

= 7 The suctlon chamber must be absolutely tree of
leaks.

Slight leaks at the pump plunger are permissible.

I

Place the aperture plate on the base plate so that
the contours of the aperture and base plates
coincide.

4

N Y

6. Assembling the altlitude governor -

v

Set ihe guide piece on the base plate so that the
two pins on the narrow section of the guide piece
it into the holes in the aperture plate and base plate.

Center the guide piece with the two fastening screws
on the base plate. .

The two pins on the slider must fit into the positioning
holes in the slider plate.




’ A4

Place the slidefwith the)
plate; while doing this,
of the siider andifider pl

\

N

must be pressed lightly again

by the springs.

Assemble the barometer capsule, adjusfw

tab washer and tock nut

Insert the pressure pln'on the barometer capsule into
the holeyn the quide piece. ’

Slip the adjustment nut

above.

lider plate on the aperture
careful that the contours
€s remain matched.

¢

as shown in Fig.

’

. {
into the retaining fork from
. j

VDT-W-408 500 B

Sheet12(1) 70




< i Seile 24

Using the lock nut, tighten the adjustment nut against
the retawning fork.

The tab washer is positioned here as shown in
Fig.72.

Screw the hexagbn nut onto the threaded shatt of

the barometer bellows and tighten against the
adjustment nut. %
<

. .
Place a washer over each of the two stud bolts on
the base plate. B IS ;
Lay the loop-ring (for sealinp the cover) on the /
base plate. : /
4 ‘; A A /

Tighten the tastening screw$holding the guide piece.

- /-
| FERN

The new altitude govemor 8 492 610 000 is adjusted }
similarly.

‘

Differences trom the old design: ~

i .
— 1threaded clamping jay to positnon the barometer
. bellows,

<. ~ ~ new3lider piece with wire brad<et
- g -2 hehcal eflension springs.
| - Rension springs.
. ! ’ . ", Besurethat the plas}ic driver which is sﬂd onto the
e ! . . barometer bellowspin is fitted so that it déan move
together with the 7\elal clamp without play
. ‘ .
. ) \

'\
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. , ¢
= N h
‘

A
\
. AN s
. \ S
5 . aF
!

' 7
. /
/ . \ /
I3 / N 1
L . . )
. \ . ! o
! ) . ' ' \ ‘«"

A
A
4 N ! 1
% \
t N . v \
, \ .
. \ N Al
§ - \ /'/ v l
b \ ! i
!, \ / !
\ s ©
Hi \ /. \
| , . % \_
. L 3
-/ ' !
. . ¢
i AN '
/o |
‘ '
1
A} * .
E - J
; i
'
]




. \
7. Adjusting the altitude governor

Determine the éxact barometric pressur§ (check with
the weather bureau or.use a mercury barometer).

. The slider must always be positioned agajnst the
pressure pin extending from the baromet: r bellows,
forming a posmve connection. !

is just covered. While doing this, tap Ilght y on the

. housing. This is the 0 position. ~

Turning the barometer bellows by one gi
a ehange of 1/10 mmin the slot openiny:

the lock nut.

a

! VDT-W-408/500 B Sheet 13 (1)




8. Adjusting the governor
(Test-specification sheet, Section A) .

Mount the injection pump on the test bench using
clamping flange 1 685 720 193 so that the governor
points vertically upwardg.

Mount the alignment pump-head 1 688 130 141 with,"

© Sede 26

Set the effeclive stroke for “Part load 2*

-Determine the adjustment‘pressure according to
the prevailing atmospheric pressure from ° Graph 3"
in the test-specification sheet.

Set this pressure on the pressure gauge.

-

Dfive the iniection pump at about 25 rev/min.
plungars, plunger return springs, and conical helical S )
spring (without seal!) on the injection-pump housing. Tl’ h&eﬂectlve stroke accordmg}o thg test-specification
/sheet must be attained. Any correcti  necessary is
/ made by turning the threaded bushing and the o
/
/ governor spring together’to do thus, ﬂrs‘ remove :
the test cap. , N

Turning in the clockwise direction results in
decreasing the stroke, while turning in the counter-

{/ . clockwise direction results in increésing the stroke.

3

Screw measurement device KDEP 2940, with dial
indicator 1 687 233 012, into the threaded hole in the
alignment pump-head. ] !

With the pump plunger in the TDC position, prestress
the dial indicator 10 mm and set it tp Q. -

Check the “Full load" effective stroke according to
the test-specification sheet, and cdrrect it at the * : I :
full-load stopscrew i necessar)/ re : Set the effective stroke for “Overrun™ and

“Fuel cutofl during overrun'
Mount the'test cap, wsth pressére hose‘ on the §

goverhor. ¥y o
oy

Determine the adjustment pressure according to'the
prevailing atmospheric pressure from “Graph 4"

for “Oveftun” and "Fuel cutoff during overrun' in
the test-specification sheet, and set this pressure
on the pressure gaugg{}

Connect the compressed- air system and pressurb
gauge 1 687 232 038 according to the connectio
diagram (Fig. 76). Fit the restriction to the gov; rnor,
see Fig. 76 (warm-up regulator housing connectnon).
Drwe the injection pump at about 25 rev/min.
Set the scale on the pressure gauge to (0" wnh the =~
knurled thumb screw. - 7
‘ S A
. |
Determine the exact barometric pressurg’in mbar
(for examplg ‘trom the weather bureau or by means
of a mercury barometer — in mbar)!

Check the effective stroke accordmg to the test~ -
specification sheer :
pe N \\ 5

Any correction neces ary is made by turning the
threaded bushing — jn this case the governor spring
is not turned : ‘ .

Turmng ln the clockwise dir cuon"resulls in Increasmg

- the stroke, while turning in il counterclockwise .
: T/ .. v _direction results in decreasingtbe stroke. "
[ ’ N o . 4 Wacorrection has been carried Oyt here, the
AN measwemem of "Part load 2"’ musi\be checked.
/ Sl ST \
KA ,Chrry out the two ad;ustments alterna f until both
) ‘measuring points are attained accordin to the test-

N o . J
N

y : o a specfhcation sheet. \

Vo Pressure‘éauge Upper governorch ber After. every;:]est Secu}:rethe\tgover'nor spring. agaj
0.. SSOmbar bemg turn by rep acing e\sa ety cap. |

Q\ T ; \\\' \ | -

N ~ . : . “Compressed alr ser(ce unit \

Compressed-air
\Qon,pection

- S 1 - N ».\i N—
N ; N — ’ 3,
Y\‘ 3 ‘-\ — -"--\——-/-\ N
Y N - Restriction dia. 4 mrp N\
Ve ) ? . N \\" \ ) ' \{ \\
\ Yy ~ — — —
» \ : \\ ’ F‘\ - NEEN h | . . , N N
| L | o N "‘v NN ] . . i \\ N
) \ ) l h ~ ' ' ‘ \\ l ) /’ \\ e
\ | . . \\ . | : ) Lo [ *
Vo N Y
Lo

_ Injection pump

Fig.76 Connection diagr‘am - ‘ :

"‘r.\w -

»




Secure the governor bushing and governor spring
against turning.
Check the measuring points again.

Remove the test cap.

Screw the cap tightly onto the govemor housing.
Be carefu! of the O-ring. - , 2

Remove the alignment pump-head from the pump
housing. Place the pump head seal dnthe housing.:

“,
Tilt the pump head and set it from the side on the
pump housing. /

Be sure that thg plungers do not fall out of the
bushmgs Ja i

i

; . <
Press the pump head onto the housing against the
plunger-return springs, and screw It to the housing
with the 4 tastening screws.

S\

80
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9. Adjusting the injection pump with governor
(Test-specification sheet, Section B)

Clamp the injection pump onto the test bench.
Connect the fuel-injection tubing as well as the
fuel feed and return lines at the pump head.

Remove the oil-level control plug. ¥ o

" Fill the injection pump with engine oil SAE 20 unti)
it flows out from the oil-level control hole withaut |
bubbles.

Replace the oil-level control screw together with a
sealing washer. . e
Caution: { o

As a basic rule, during the fuel delivery meaamément
the warm-up lever and the full-load adjusting screw
must be positioned against the stop.

Place the test cap on the governor and ;eéurq it ..
against being lifted off. ; .

’

Setthe feed pressure according tpthe tdst- = * -

specification sheet.

At the speeds and pressures specified aécording to
the graph, measyre the fuel delivery. ! '

Caution: K ._
During the fuel delivery measurement monitor the
pressure on the pressure gauge!

Screw the cap onto the governor housing.
Be careful of the O-ring (Fig. 78).

Remove the injection pump and pour out the
engine oil. ” )

T ,’r Y
Apply a pressure of 0.5 bar overpressure (0.5 kgf/cm?)
to the injection pump in the oil bath; in order to do
this, connect the air_ pressure feed line to the oil
drairrage hole, and seal the oll filling opening.

- N -
' A

Sedle 28

[
10. (Adlustlng the warm-up segsor

Wash_ the water chambey in the warm-up sensor out

with water warmed up to 45° C; for trgs puUrpose use

control thermometer 92 920%522.
A .

. - '
“Adjust the plate nut on the air slider at tfie threaded

~ pin so that the body Qf the drag lever is touched .
(arrow, Fig,’81). ) s

Secure the plate nut witha,igck nut. , 2=

* Sealthe Ii’iiection pump and governor.
M o ,

>




11 Tighter'\lng To:queé

b

. Suction valves

Threaded rings for .
delivery-valve assemblies

Hose fittings

Threaded ringé for
plunger bushings

Fastening screws for cover
Threaded ring for sliding tappet

Fastening screws for o
pneumatic governor

Fastening screws for ©
warm-up sensor

Fastening screws for .
pump head

.

Sheet 15 (1)
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12. Auxiliary Toals
Fig. 82 .,;»/ ; .\\l L ] J
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BOSCH '1“!?;’_.'(’: HNTSCHE MITTEILUNG

____Mechoniker -~

Kenntnis genommen: .Bearbeiter - - inhober . g
Noted by: = . :  Project Specialist ~  Owner T Supervisor . - Mechanic
Hanomag vehicles with EP/VA.. - S VDIT-BMP 161/24 B.
distributor-type injection pump ’ S - Edition 11.70
Trouble-shooting notes h TR - Translation of German
: T edition of 22 9.70

\

To our foreign representatives

S R

This Technical Information Sheet gives some troubie-shooting notes fo

connected with the 1njection system are mentioned. Faults in the electrical system
. or-dn the engine are assumed to be known and are therefore not’ taken into account
. here. ' N : S ~ . "

Symptom F‘e,u].‘l’,j ‘ S ,Hemedy

1. Engine will . @ Lack of fuel

not start Tank empty = . - | P{ll'with fuel

Air in the fuel .circuit | -~ Vent in sccordance with .
S| wRlei/ly dated 1o, .10.1967

point T

Priming pump (not of
Bosch manufacture) Rl :
defective . R B A R

.1 Strainer clogged =~ - . - i'-Clean strainer screw

Suction valve brokeﬁ,_?g‘; Replace upper section: of pump

Delivery valve‘worn‘ -If-._g'Replace,uppervsection of’pump

Fuel filter clogged = |- . Replace filter box; where
SEEE ‘ »J};f"".;fitted. clean primary filter -
- | > Note:'Use only original filter.
" boxes .(see.also BMP 161/18
.-dated 19.12.1969)

Linesvblocked /; o ‘ _Ciean.linea;Tremove.conatpictions

Paraffin wax deposits: - |~ Proceed in accordance with

at teperatureMbelow - | . BMP 161/23 dated 18.9.196%
. freezing point. resulting. | - - . L v

from unsuitable fuel

'Distributor-type
pump (DP) defective . : /

Drive and Aupply »" Repair DP or replace entire DP
- pump are binding . . N o C :

Pump pldngers are - . Repair DP by replecing the
bindirig - 4 distributor head or replace
: entire DP ‘

ROBERT BOSCH GMBH STUTTGART GERMANY

x
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Pault

Remedy

1.7.3

No starting queantity

1070).1

,Pump plungera are worn

Pumps with automatic

~starting quantity:

Starting piston in- the

distritutor head is8™ ..
" sticking or helical s

apring is broken

Check DP. Free starting
piston or replace helical:
spring (see also BMP 161 /26
“dated 11.12.1968) ﬁ
. Q

“Repair DP by replacing'the
| distributor heed or replace

the entire DP -

'Pumba with mechanical .

o

etarting quantity: B
Pump plungers are worn

Repair DF by replacing the
dietributor head’ or replace
"entire DP_ : :

_ Incorrect 1nJection pohn

. Besic port-closure

Adjust to prescribed value .
.(BMP 161/19 dated 19 10. 196/)

. Timing device is -

'  sett1ng incorrect” l
i
I

' sticking.

'Repair DP

II.Low idle,
irregular,
speed too

high, cannotz

be adjusted

‘ ChedL valve 1n d18tr1- »

butor-head leaks

(cauaed by dirt on the  ,'

seat)

]

Try to dislodge dlrt trom
‘seat by. repeatedlv ‘ '
accelerating Jerkily at »a
standatill. If this gives no
1mprovement. repair DP

ﬂ',see BMP 161/31 B and lst.

lst. supplemenb

111. Bngine hunts
during 1dling

Overflow vai,\{é*on DP
is sticking

~Hep1ace overflow valve
( . .

Supply pump pressure. = -
too low (timing device -

. or pressure equalizer °

piston worn).

" Check DBf'adJust’Supry pump -
pressure to prescribed value

or replace DPﬂtf«worn
Sy

l.v\

IV. Engine has
no power

Lack of fuel.

Lo

Fault in circuit

see under 1

|
N
J
E
Full-load quantity A]
of DP too small l

|

" Check DP and adjust full-
-load quantity to preacribed
value ‘

Port-closure adjuatmant
ring incorrectly set:~
(too far retarded)

Ad Just port-cldsure'to
‘prescribed value (see BMP 161/19

Timing -device is i'
sticking in retard !
position 3

‘dated 19. 1o 1967) .

|*Repair DP"

/

Injection nozzles

defective

Check nozzles, correct
opening pressure, replace

damaged nozzles




Symptom

Fault

IuP dodl2v

Remedy

V.

Engine emits
very black
smoke in full-
load range

Rull-load quantity of
DP too great

~éc»'

Chetk DP and adjust- full-
- load. quantity to prescribed
va luq, ‘ .

VI.

‘Ehgine has no

power and
emits very
black smoke

PR

Incorrect pump setting .

Port-closure adJjustnent
ring incorrectly set
(too fa8r retarded) .

-AdJust- dprt-closure to
presqribed value (see. "
BMP 161/]9 dated 19.10. 196{)

Delivery quantity“

" settings of the DP .~

incorrect’ (too high)

Check DP and hdJust the
delivery quhntities to. the
‘prescribed -values

‘Timing device is

sticking in retatd,

~~position

Repeir DP. . .\ -

"4"

3.

ianection valves
defectivé -,

¢

Check nozzles, corvgct
opening pressure\,replgce »
demaged: nozzle8'¥f_, :

Vvii. Engine

afterfires

Stop position of the.
spill piston (delivery
rate control lever) is
set too early '

BN

'Cdnreceésetting; \,

T )

-]
|
i

A .o
K Ll
A v
- .
» . .

\

VIII.Engine runs

hard, emits
very black
smoke in the
full-Ioad
range,
possibly
with loss

of power

Port-closure se;fing
too advanced

AdJust port-closure\to o
. prescribed value (sée
‘BMP 16119 - dated 19,70.1967)

Timing device is sticking
in advance position

Repair DP. - .. \

o -,;f,.\

Injection. nozzles
defective

Check nozzles. correck
opening pressure,. repl
damaged nozzles ) s

1X.

DP lesaks

v

Pipe cénnections lesk

L e

'Cneck pipe connections vor

cavitation. Fit new gasket
-and/or pipe connections

- 0-ring seal”is"odmagedt,;

Fit new O-ringe

o




BOSCH +icu~NiscHE MITTEILUNG

Kenntnis genommen: Bearbeiler _ lohaber Meister Meghaniker
Noted by: . Peaject.Specialict o Owner Supervior . Mechamic

- ’ ' - - EP,
EP,/VA .. - VDT - BMP 161 / 31 8B - 046

Defects in the ball check-valve in the ; Edition 2.70 .
distributor heod : Translotion of German edition of 8,4,1969
Tn VH, AV/S, 8D, BV S | > |

E

)

Our technicol information sheet BMP 161/24 doted 18, |2 68 gives trouble-shooting ansfrucfaons for
Honomag vehicles fitted with EP/VA, . injection pumps. Noturolly, these mstrucnons can o]woys be
used for other mokes of)troctors fitted with EP/VA.,., mlectron pumps . - :

It has been found that the following defect often occurs

Point Il - Lower ndle rrregu(or,.
speed too high, not odlustoble

The couse is bad sealing of the check valve in the dnsrrrbutor heod This volve. fis o boll check-volve
which may seal badly due to drrt on the valve seat. Vo -, ' ~

If o vehicle or tractor is brought into your workshop wrth the above fault, furst check; os rrenhoned \
in technical information sheet BMP. ;6'/24 whether the dirt con be removed from the volve seat by \

sudden acceleration of the e engme. ‘ N ',!, ‘
If this is not successful, the |n|ect'on ﬁump rnust be irerru:wed ' PR \‘.
|
If the couse is dirt on the ball or on the volve seat, whuch hos not damaged the seat, one con proceed
os follows. / : S co R :
. Dismontle distribytor head without removmg the delrvery valve ccr\nectrons ond del\rvery volves.

Provisional testing for check vole leaks ‘ T

lnsert the compressed air pisfol in the 3pill prston port and opply pressure. If air comes out of
the cwx;lcory circuit port of the ball check-valve, the valve is leaking.

o~

\
Elimination-of the leak -

5

[

Lift the boll wr}’b o suotoble hook "ond blow out the ey from the ball ~o|ve.

Refitting the drsrrrl}u(or heod ond checking occordmg to test sheet
~ ! ’
If the prescribed test vo1ues ore not obiomed pornculorly in the adle ronge, the valve §eot

must be reground, \‘,_ o : ; - |
\\ °

A supplement to this technical mf'orm' on sheet dealing with this repoir work, is bemg pre
copies will be sent to you as soon as the ‘come"ovonloble. ,

In this connection we ask you to keep good contact wnh your repair shop 50 thot f s’ may he irpme-
diately recognised and elummoted \ i

L3

The decision whether you should carry out this repair deper'rds lorgely on Fow long the tractor or the
injection pump wos in operation with this defect ond whether the valve seat hos not yet been domaged.

t
’
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0460 .. - EP/VA ..H..C.. A 'f _ VDT-I—460/IOOB
Distributor-type fuel- -injection pump with qunet-ud!e deyjce .. - 4o 4 1976

- - “

-
N
-
-

‘Quiet-idle device leakage fesL

/,

The cfulet-ndle device leakage test can be corned out ejther in fhe/vehucle or on the test

bench : P " v

. Leckoge test in the vehlcle o : : o

1.1 The lmkoge between the qunet-ldle dewce and the opemhng lever must be : ‘
disconnected. - , e ST

Note: The quiet-ndle device lever must ﬁ}of be removed e

1.2 Remove the hose from the qunet-cdle devuce. o .
1.3 Push o transparent- hose onto the qunet-ldle devnce fitting for the purpose of mecs- .
urlng the Ieokoge foel. < 7 - -

- 1.4 // Position the quiet-idle device lever exdctly vertically, pomhng upwords ‘towards - 4
the return fitting (see fig. 1). The quigt-idle device hos thus. been put out of ochon. o

V.5 Set the engme to idle speed.

1.6 Measure the overflow quantity wishf a suitable meosurmg glass. Inso domg ensure'
that the fuel flows unifo  of the hoie during the measurement. :

-

1.7 ) Test valve: NT— : ;.. . ST L ' " SO .
. Permissible leakage quantity =max.- 6-cm during measurement time of 3 mms._'vv R
1.8 If the‘permmed valve is exceded, the quiet-idle device must be replaced.
’ Tnghtemng torque for central screw plug 40 - 60 N m (4 6 kgf ’m) .
1.9 The linkage should | be set in occordonce with- VDT-BMP 161/36 B T

. Geschifisbereich KH Kundendienst. Ktz-Ausnistung '
H C by Roben Bosch GmoH. D-7 Sturtgan 1. Postach 50. Pinted inihe Feders! Republc of Germany.
Imprime en Republique Fedérsle G Allemsgne par Robert Bosch GmbH
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Only tor use within the Bosch organization. Not t be communicated 10 eny third party . 40 46 58
e

RE-USING DELIVERY- VALVE HOLDERS ' ' - . VDT-1-460/132 En

MODIFIED TORQUE ON- : o o S 2.1984

eésTngggrei TYPE’FUEL INJECTION Pumes : ©"Supersedes £d: 101983,

. /

. . . . L
v ‘ - o AT AV e e
Removed (deformed) dé]iveky-va]ve}ho]ders may only be re-used under the following
conditions: , : : : e , >,

v ML
> N :

) ’ ’ ‘
‘ the seal1ng edge is not damaged or cracked

\ ARV

the sharp edge- on the shaped seal is on]y deformed sllghtly
and is: w1thout visible shou{d:j,,: _ S ,‘“,_\

the valVe holder 1sanot'selze
N N

]

in the del1very va]ve ho]der.e

When exchange- scheme fuel- 1n3ect10n pumps are repa1red de11very valve holders
which are rusty on the outside or\wh1ch are damaoed must at a]l costs be repFaced

\

* Jhe tlghten1ng\torque of used de11very va1ve holders 15
’ 42 Nm C *~Z N e‘,jl.a’

\
The twghten1hg Xﬁrque of new de]1very valva ho]derseﬁhen

these are screwe into a new d1str1butor head 1s .“;,‘“

48 Nm

i \ - . N
Please direct questions and comments concerning the contents to our authorized
representative in your country. \ g ‘ /\«
- \\ .

3
A

. \
¢

schaftabersich KH. Kundendienst. Kiz-Aussdstung
Bos‘ H %.by Robert Bosch GmbH, D-7 Stuttgant 1. Powoch '80. Printed in mc Feders! Republic of Germany.
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, |NSTRUCT|ONS DE . REPARAT'ON )
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Distributor - type Fuel Imectlon Pump
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S WIP AC3

7. | A& ’ : : // “:.r’;; © gk
1. TOOLS QUTILLAGE ¥ HERRAMIENTAS . ) / e e R
‘ : 3 S
-/ . .

. - . .
Tool Part No. . TprHésigjotioh: F Use
vt o Référence . Syfbole - Uritisotion pour o
Hecromiento No. de pedido / Férmula de tipo Aplicacién -+ - U4~ L4

x P ‘,/‘
Swivel vise T 0681 240048 f// EF 8498
Support de fixation Coa . i ’ '
Soporte de sujecién L ' /’/- . Lo e

Clamping brocket , 1 688 120 034 + EFEP 432 -
Support . 7 ' - N
Soporte : ’

Extroctor hock 1 687 959 010
Crochet d'extraction

Goncho de extroccidn

EFEP 447

Seal protecting sieeve EFEP 442
Ooville de montoge ’

Moanguito de montaje

1680 300 040 +

Stop plate 1 680 022 002 _ EFEP 502
Ploque de butée : )

Placa de tope 3 : R

Gouge ring '~ 1 683 458 007 - EFSR 3Y \3x.

Bogue de mesure

Anillo de medicidén

SR

1 688 130 045 - EFEP 462

Meosuring device
Dispositif de me:
Dispositivo de pfedicién
Measuring deice’
(two ports)

Dispositif de mesure
(en deux parties)
Dispositivo de medicion
(en dos piezas)

) 688 130 047 " EFEP 468"

Assembling sleeve 1. 680 390 000 EFEP 481 *

Dovuille de montoge
Manguito de montaje

1680 300 039 EFMB 21 Y 5 X

Spocer oushing

Dovuille calibre de distance . ) e

Cosquillo’de distancio [

4 Already in use for EP/\/M
Est déja utilisé pour EP/VM
Se emplea yo con EP/VM.. o L

Complete set of viove tools: - 1637 0do ot2 EFEP 522

(swivel vise 0 ¢81 240 048 not included) .

Jeu complet de |'ouri||c;ge ciedessus: ., .
(sons support de fixation Q 681 240 048) N _ R

Juego completo de las herromient@s anteriores:
(sin el soporte de sujecién 068] 250 048)

Tools set supplementing 1 687 000 014 EFEP 524
EP/VM. . tools- : &

Jeu d'outilioge complémentaire
des pompes EP/VM. . - .

Juegu zomplementario de las
herramientos de EP/VM. . ‘

a Voutilior

' Sumcnér\ de lo"bombo

" For protecting the 0 ing s

) 'Proveccnén del omllo 0-

Fo“c:lampir;g pump . '

 Fixotion de la pompe .

Syieciéf} de la bomba

Eor'clomping éomp_ o {
Fixation de la pompe -~~~

For rcmovmg seols
-Enlévement des joints
.fQLn'or los oml|os de junto’

’ Fcr protecting ovl seol.
Protection de,l‘anneoy d' étoncheué.
Proteccion d4 omllo de re'enc:on

“For setting reavel of nmmg piston
Réglage de lo course du piston .
*de l'avonce 9. l |g|echon
Ajuste de lo- conevo del’ émbolo
del voriador de ovance '

 For senmg hmmg p-s'on tovel ond - 5

compvessed spring |eng'h odjustment :
: Régloge de lo: cowse du piston
e-1'avance ouromonque et de'lo
i |ongueut de monfage dv'ressort .

“Ajuste de lo'carrera det émbolo

del variodor de avance Y del |orgo )

. de mon'oledel resoye’. e L

“For plunger lufr to pon closure odluwmem )

Réo|oqe de lo précourse s

: Alusve de fo comero nmproduchvo :

"+ For determmmg govemor spnng -

Evoluot-on du ressor' de régulohon

Determinar e r'esor'e'de‘veguloc@n o

Protection du |omt torique =

“For setting-piston spnng pvelood

Réglage de la tension mmole W7
du ressort de piston. . - P o
Ajuste de 13 tensién prev-o del

resorte del émoolo. .

SRt oewed
!

~y

23




Fig. -

2. ,Disosséublz T
Remove coupling Mount injection pump =
in swivel vise 0 631 240 048 using clamping .’
bracket 1 688 120 034, Remove hex nuts with"
spring washers, speed control lever, stop lever,
washer under stop lever and torsion springs.

* Unscrew flat-head screws and remove stop -

plate. :
Remove spill puston governing ossembly
with governor spring.

Withdrow spi’ll piston.™ : .

T ake apart spill pis'fo.n“gc‘)ve‘rning assembly. -
For this purpose, place threaded end onto
work bench and push out bushing down-
wards.Remove 0-rings from shcft and
oushmg

Fig. 3 ' L ' ,
Remove throttle with hellcol spnng cnd crolss-

-

type disc. ‘ < S
Attention: o L
Do not drop or lose spacer. This spacer is
matched in production to the distributor head
ana cannot be reploced. ‘ :

HEEE
v
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Disassemble throttle bushing assembly by
placing thréaded end on work bench
and pressing out bushing downwards.
Remove O-rings from shaft and bushing.

Fig. 5
Remove delivery valve holders,delivery
valves, springs, shims and space fillers,
if any. Remove gosxels under delivery
volves with extractor hook 1 687 959.010
Unscrew center screw plug wuth gosket
from distrioutor head.

Fig. 6 . ' ;o

Unscrew pressure equollzer end plugs
Take off O-rings.
Push out helical spring and equolnzer pnston.

ey

Fig. 7 .
Remove bleeder screw and goskets from.
intermediate housing and the inlet unidn ¢
screw with strainer ond gaskets together "
with fuel line from pump housing. Unscrew
the four hex. socket-head screws and spring”
washers from intermediote housing and re-
move sUpport bracket,if any,and flange.




WIP 4413

Withdraw intermediate housing from pump
‘housing with a slight twisting movement.
Remove O-ring from intermediate housing
pilot side and remove the shlms.

Remove distributor plunger, upper spring
seat, return spring, lower spring seat
ond bearing.

Push distributor head out of mlerg\edlufe
housing ond remove the two O-rings.

P

10

Unscrew the filiister~head screws
withdraw cover and remove O-ring.
Unscrew fillister-head screw with .

washer and detcch the tcmmg pointer. .
ey

3

11
Remove owomohc timing pnston end cap
and end plug
Remove O-rings.
Note shims in end cap on sprmg snde.
Remove the spring.

N

N




W3IP 4043

Remove screw plug with gasket.

Bring timing piston into center position
and remove connecting pin with
ouxiliary tool.

- Push out timing piston.

Flg ﬁ& s

Fig

Unscrew overflow valve and goskets
as well as top plug.

Remove O-ring.

Pull out adjusting member.

Remove connecting pin.

Tum pump housmg into verhcol position.

Remove face com and flexubLe coupling disc.
Remove roller ring ond sludnng block.

Caution:

Do not aliow rollers to drop out.
Remove thrust washer. ¢ ‘
Unscrew Phillips screws in support ring.

15/ - ;
Hold driveshaft and simultaneously. tult
pump housing downward.’ '
Remove driveshaft together’ with. supporf
ring and complete vane-type fuel _
pump downwards ensuring that support:
‘ring and eccentric race do not cont.

'
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Remove eccentric race and place assembly
oell (auxiliary tool self-made) over fuel
pump impeller.

Invert unit oand allow complete fuel pump
impeller to drop into assembly bell thus -
storing the assembly. ‘

Remove key ond support ring from druve-
shaft,

Fig. 17

Remove pressure control valve screw plug
Remove helical spring.

Unscrew valve carrier with pnston ond

© spring.

Remove O-rings.
Carefully push out poppet and seol wrth
ouxiliory mandrel. v
Pull oil seal out of pump housmg. .

.":

Fig. 18 S C L
3. Components mspectuon T

Wosh oll undwnduol ports ond cleon core-
fu“y. S

Reploce worn or damaged components. .
The distributor head is interchangeable -
as a single vpit, complete with dusrnbutor
-plunger, spill. piston and throttle the
" pump housmg together with the automatic-
timing piston, the intermediote housing
_ . together with the pressure equallzer prston.:

Likewise, the roller ring with rollers, roller

pins, woshers and slnd'ng block as also the ™
“fuel pumprrotor with vones ond eccentrjc .
“race: o[é’ only mte(chongeoble as smgle vnits.

{' .
E Use new seals after eoch dlsossemblmg

: operchon. '
_These _seols are contained in parts sets - .
(internal seals and external seals).

Pnor to reassembly, submerge oll components‘ '
in test oil. SR :

~0-rings should be coated withv tollow (or

o 5‘%.: e
petroleum jelly) prior to mst_ollk{)g
. ph

PP ; /
4

B
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N

4. Assembly

Install the support ring, key ond complete fuel
pump impeller (with assembly bell)pn the
driveshoft, Ry

.19

Install the eccenmc race so that foro clock- :
wise=runnin pump,the letfer "L, or tor a

counterclockwrse-running pump, the |etter "R".
is showing. . : . '
lnsert a Phillips screw in the bore morked wuth
the tetter through the support rmg to hold

the eccentric race in place.

. ""

¢
b

Fig. 20

Press oil seal into position. Secure pump
housing to swivel vise 0 681 240 048 using -_ -..
clamping bracket 1 688 120 034 ond tilt )}»}.}'gf
downward. ' ’
Fit protecting sleeve | 680 300 040 to

prevent damage to seal.

Insert pre-assembled driveshaft From below

so that the letter on the eccentric race -

is facing the timing piston bore

N

Fig. 2}
Remove protecting sleeve. ,
Holding dnveshoff position pump housmg '
vpright. : -
Secure support: rmg with Phillips screws.
lefSent theust washer. :
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Carefully install the roller ring in the pump
housing with the recess for the sliding block
facing the timing piston bore. . ¢
Caution : '

Do not drop or interchange the rollers.

’ [N
q
4 <
Fig. 23 - -
Insert the flexible couplmg dusc so that the roHer
pins cannot siide out. » '

Insert the sliding block into. the roller ring in
such a way that the milled rodiol surface is
visible and points towards the pump center.
Insert "short"%connecting pin into the -
sliding block. ’ '

-

Fig. 24 . S
Incline the pump. ’ Co
lnsert adjusting member with the cutout
towards the timing piston boré ond closed
pin hole outwords.. - ’ . :

The “short" connecting’ pm must now engoge.
Push "long" connecting pin through assembly
bore into the odjusting member until it protrudes
approx. 2 mm (-5/64 in ) out of ‘the cutout.

Install the timing piston with sliding block -~
spring end.leading. Observe rotating direction
of pump - viewing from drive side.

For clockwise rotation , insert the timing p:ston
from the left, for counterclockwise rotation ,
from the right. Y

In assembling, positioca the boredfar the slndmg
block verticolly and the groove in the piston
towards the adjusting member.

14 40
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Install top plug with O-ring and overflow

valve with gaskets.

Using ouxiliary tool, install the "long" connec-
ting pin into the sliding b1ocl‘< in the hmmg
piston. '

Close off assembly bore wntb screw plug ond
gasket. Check timing pns_ton for easy movement.

F'g- 27 A - e
Remove fillister~-head screw (stqg screw) with
spring washer and shims, if ony, from the
timing piston ' sprmg sude. . '

n o ‘ - ,ﬂ," .
Fig. 28
Place stop plate 1 680 022 002 on spnng
side” .

Screw gouge ring | 683 458 007 info
opposite end and measure the distance to

- the stop screw with depth gauge. The distance
required is given in Test Sheet WPP 00]/4..8

os Measurement |,

Fig. 29 .
Correct dimensional dev:ohons lnstollmg
shims under the fillister-head screw ond the
lock washer on the “pressure side”.
It the slot of the fillister-head screw is -
damaged, replace the screw. '
Subsequemly, screw end plug wnth O-rlng into

"pressure snde .

g

Fig. 30




Screw fillister-head screw with lock wosher
onto "spring side™
Push piston in up to stop.
Screw gauge ring 1 683 458 007 into” pdsition
and measure the distance to the stop scréw
with the depth gauge. -
The required distance is given in Test Sheet

. - WPP 001/4 .B-as Meaosurement |,

i

Fig. 31 -
Correct dimensionol deviations by msertmg
shims under the fulhster-heod screw,ond fock
washer on . "spring side" .

If the siot of the f:llusfer-heod screw is
domaged, replace the screw.’ N

I

o e _ F:g, 32 o . : S ) :
R : Leave the gauge ring in the housing and

' measure timer spring space. (Distance from
surface of gauge ring to spring contact
surface of piston).

The required length of the spring space is
given in Test Sheet WPP 001/4 .Bos
Measurement Il!

Fig. 33

- Insert shims hovmg a thlckness equol to the
difference between the dlstog;:e requured

and the larger distance measured into énd cop.
Unscrew gauge ring. B '
Insert helical spring ond screw.on gnJcop
with O-ring and shims. o

A

< .

Fig. 34
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Install screw plug ond O-ring in the housing
bore (for the pressure control valve)opposite
the timing piston’ ?pring side.

Insert the helical”spring from opposite end.
Insert the small vblve spring and the valve
piston into the valve carrier.with O-ring.
Subsequently attach first the O-rmg and
then the popp/ét (toper towards 0-ring)
onto the pressure control valve using grease
and install this assembly. | 2

Flg. 35 )
Position pump vertically ond mstoll Face com.
Caution:
Align the drive pin in fhe face cam. wnth the
keyway in the driveshaft.

’

A

Fig. 36 :
Secure timing pomter to rcller ring wnth
fillister-head screw and washer.
Install cover With O-ring and secure wnth
fillister-head screws. - ’

o

Fig. 37 . N

Insert O-ring into intermediate ht{usmg on
locating pin side. - \

s lnsert O-ring into the groove in rhe dnsrrmulor
heod.
Press the distributor heod mto the mtetmedvote

> , \

housing. ‘ \
Caution:

X

Note position of locating pin and 0~rmgs

Fig. 38

isd
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Place o shim of 1 mm (0.039") thickness onto
pilot side of intermediate housing. ‘
Insert plunger without spring, spfing seats ond
bearing into the distributor heod." - I

Fig. 39

Screw measuring device ! 638 130 045 with

- gasket into distributor heod ond install pre -
assemouled intermediote housmg n pump
housing.
Coution: :
The groove in the pluager foot must engoge with
the drive pin of the face com »
Put on flange.
Insert hex. socket - heod screws w.th sprnng
washzrs and hghten /

Flg 40 '.\"2-,.'_
Posmon the pump honzontolly.

Install screw plug with mochmed stud or.
countersink for spring and O-ring into press-,'i -
ure equalizer bore on the L. H. side of the -
intermediate housing (viewed from the drwe
end-timing piston at top)

Insert the helical spring and then the press=
ure equalizer piston, stud foremost into the '
other end. ’

Install screw plug with O-ring.. -

Fig. 41 ) ‘ ' oy
Insert spnll puston into bottom bore for rlght- -
mounted control levers: insert spill piston -~~~
into top bore for Ieft-rnounted control levers.
Note: - :
Left" or nghf |ooking from the drive end;» .

"top" means towards the pressure equalizer.
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°

fnsert méasuring plunger of measuring device
1 688 130 047 with large diometer leading.

Insert shaft with drive pin and bushing .
without 0 rmg

Place ‘gauge ring ot measuring device

1 688 130 047 in posmon ond install this -

assembly,

Fig. 43

“Using a conventiongl feeler gouge, ‘measure

the distance betwéen the' gavge ring (in contact
with intermediate housing) and the large
shoulder of the bushing. The bushing must be
pressed in while taking this measurement.

Select a governor spring according to thef
distance mecsured (see table). :

‘ /
> . . ” N s
’ N - i
. . ;
. |
B - . ‘. ) - . ~ L
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Vel . s, ra
i . ) ) s
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i
I

I v
I'oxe de mesure du dispositif

1 688 130 0(17, grond diométre

Introduire

de mesure
en avont. Y .
Introduire 1'axe de régjage‘avec goupille
d'entrainement sans | inr’l torigue dans @
la douille sans Joint ro nque. Poser la
bague de mesure du d)Sposnhf ) 688 ]30 047
et introduire cet ensemble.

>
s

Avec une jouge d'épaisseur de modéle
courant, relever la distance comprise entre - /-
la Sague de mesure (oppliquéé sur le carter /
intermédiaire) et le gros épaulement de lop,
douille. Pour cela, pousser la doullle vers
I'intérieur. ' /
Choisir le ressort de régulation’ cor'respo/ndont ‘
4 lo cote d'écortement relevée. (Voirl/fd_blecu). .

Former/ ooding by cop
plnung --=

Cote relevbe on ax anuu tynbolo par
suivant fig. 44 / : .

~ Identificacibn Hastas ahora
eon sobreado = =/~ -

Distance ip am a3 showvn
in Pig, 44

Nedida de distaneis en as
seghn fig., 44 .

WIP A6ty

Intredy cl;/el perno def dnsposnhvo de

médicién | 688 130 47 c0n el diametro

gronde/delonte .
Colocor el orbol

reguld&:ién con el
puton de arrastre 4in anillo Qen el cosquillo £ -
sin /anille0. . C Iocor 1 on“lo de medicién”

del dispositivo, 688 580 047, e untroducur ':' |
t/eéto umdod /oot SR |

.

i

New eoding by wolor ~ - :t‘ =
/ 4

,v :,Rouncu syabole pcr eonk
“1ndblibile 4 unpon -y

: Idpntiﬂoacibn noevo b
’ ‘ti.nu de sellar - -

0,5-0,8

lI\[\

VAY [
-
blue/bleu/azal

¥ blug/bles/asul

B » ; / .
- 4




Remove bushmg, shaft and meosurmg dewce
ogain ’

sleeve 1 680,390 GO0 ond slnde the bushmg
with O’(mg onto’ the shoft

Instoll 0-ring onto shaft using: cssemblmg "

Tura the.spill. puston so that the groove ;%mts
towards’ the throttle bore, Insert governor \

_assemoly 5o that the drlve pin engages m

" the ,groove of the spnlr piston. /-

Do not turn shoft S e
R 4 J

Flg 46 // ” ..

/ l wstall throttle W|th nsspoceu

Insert cross type dnsc. Cy
. //

Fig. 47
Slide bushmg with O-ring onto’thronle sh ft
with O-ring. : /

Insert helical spring into shoft ond inseft
this ossembl'y so that it engoges the cross-

type disc. } ,/
Coution:: ,/ o i ’/,/ //
The morkmg on the threadedinsert’ of
the shoft mus? coincide with the
marking on the clow of the thr_oﬁle. ‘
Mount stop plate securing witl'y/”ot-..)'_;
head screws. '

’

N ‘ .
) / P RS S
‘ - e = PSRRI S T ’
X / \/, _”-"/. }'//‘
// , N 7 ¥,
;7 . e . l/ v ~
- :' . » , _\){‘~ I,
‘ ‘ 4 /N J
i S i,
Fig. 45 e . ,‘// o /}\

spring selected'into shaft dnd msto” this \

~

v

;

v

P




: T XY R

- ‘// - R S

. i . - [&
Insertgaskets and d€livery valves. Screw

i on delivery vaol holders\wnrh spings, shims

~ond. space ful!ers as necessory,

For lift t port closure od,ustment,(nounr pump
onto ipjection pump test bench using the
oppéprlote flange and clompmg brocket
tnstoll drive coupling.”

Connect tesr oil supply hose to'in étmediote
housing .\ N

Mount duc\l mdlcotor onto meosurmg ‘device
and prelood in B.D.C. position to/4 mm
(c.16 in).(For test bench équnpmenf, see”

t lnstruclhons VD'\I'"WPP.‘lél/?.B)\.

\,

B.D. C. set dlol
il now flows ou%o the overflow fube

Turn\dn veshoft nnor

rotqho until do test oi
overflo%\iubg. s
Reod off. m

" For check\ng, x
~._verse dire 'hon rotation,
Af,&er o r;l X of 0\02 mm sifc

» mdiqofgr, test o

[N
~

again. _
If necefsary; repeat la

measyrement. \ ° -
The 7equnred lift fo/pgtt cloging’is give

Test She ) WPP 0l /4\

in tﬁe oppropriat
erect devmhoz

jf the lift tO/port closm
/rhmner shims, if inade uope,thucker\ ims. o\

|§ exces‘s‘w

When setfing “the 1ift & 'poyt closmg, TR
lower toleronce\hmm
remeht‘f:hec\i\.' AN\

advisable to aim at t
Corry,’out final mea

Fi/g.

T AN S

>
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) S & .
ivehgse again. Remqu

Mount pump onto :
meosurmg device ond close of't Bore in diétributor .

Unscrew hex. SOCk&f head screws and lufhf)ff
s{plete intermediote hévsing.

F.g s 8> \\ AN

Position pum} y‘eQucolly\ XN
With face com m\B D. C \,meosure thedjstance

- from the joint face oniRUMp bousmg -
shims = io the contact s\: ce\for ‘plunger foo

o Record meokurement N

RN

Flg~,52 -
\Nnthdro lunger from di no to eod Clomp
the; dlsmbu\?r head, inter euofé ho Smg and
the appropriate omount ot sfiims t6gethe usu}g
2 screws. )
Insert bearing, “\lorge'™ sp ng seyt - ridge to-
wards bearing -, spacer bishing ¢ \680 300 039 -
(in place of. the, spr\ 9), “smal|” sprmg seat =
-ridge Q:cmg éufward v nd plunger. \q '
AN

\\',

an. 53 N
Meosure dnstoncz from shums to\ﬁo surfoce‘of
_plunger foot wi dqpth gouge. \\

Coutiohs Ee
Do not tithde h gouge on mchned plun er
foot. D
The. measurgment obhshed must agree wnt
thot recor ed T.r{ee Flg. 52) \\
\
3\\\ \ \\ :
\ o
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il
d
/
~aCe

Correct dimensional deviations by exchanging
the “small" spring seot. Reploce spacer bushing
I 630300 035 with the spring.
Unscre&\clomping screws.

stall comp\ete mtermedmie
1ad secure’ with’ he\_. socket-. \\

rlg 57 \
Install the torsion sprmgs. 3
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Install speed control lever.
Engage torsion spring. ¢

»

Fig. 59 ) .
’ _Fit washer and plaoce stop lever in vertncol
position. Do not turn shaft’ of spull puston

N * Fit lock washers.
Secure with hex. nots.” T T s
Engage torsion spring.
et ko] cromter
e e Chanfren
T b BEEEERN o Coo s e i Cone
. For removupg and mstolnng the pin connechng the oqhusrmg
member to ‘the slldmg block in'the timing plston. S
l , ‘o B

_ o Pourde monfoge et le ﬂémonroge de’ la goupille cylmdrlque
- _ o relnont I'axe rotatif av couhssecu du ‘piston d'avance &1 injection.

Pora desmontor y montar el posador cdmdnco que une el pernc
glrotono con el téco deslizante del émbolo del variador de avance.

ey - , u

C1 '..:Q\‘\‘ ' : t “ L » . ‘ » , (/1




- | | SR

Monter le levier- de commande de vatesse. ) Colocar la palonca de velocidod.
Accrocher |¢ ressort de toision . Enganchar el resorte de torsién.

!
o

o : x
’ : . \ !
, . .
B
\
>
o
, .
) . . .. ; . - 12 : st
Poser une rondelle et monter le levier = . Colocor lo orondela y superponer la
stop en position verticale. Ce faisant, o palanca de porodo en posicidn verhcol.
veiller a ne pos faire tourner l'axede  © " Al hacerlo, no giror_el érbol de la, _ .
réglage du tiroir de régulation. |, corredero de regulacién.
Poser des rondelles Grower. % s -~ Colocor. losvanillos Grover. ,
Visser les écrous hexogonoux et les : o Enroscor v fijor las tuercas hexagonales.
bloquer. , ! Enganchar el resorte de torsidén.
Accrocher le ressort de torsion. , : . : :
7 -
L ]
. [
. . .
“ . . - ,
. = . cie . T . Coel . 2. oy ‘
5. Outils guxiiiaires : . -~ 5. Herromientas ouxnlucres
o exécuter d'aprés les croquis . Preparar conforme a los croqu-s
ci dessous. . » siguientes. .

| : N .
‘ #50 \ . N
; / y &L o
Assembly bell for fuel pump rotor and vanes:
‘ ~ Coquille de montage pour la rove & polettes de )
. . lo pompe d'olimentdtion avec ses palettes. e

Cubierta de montaje paro el rodete , con oletas,
de lo bomoa alimentadora.




.‘Torque' vo,lb'es in"kgm (‘|bv.ft.’) Couple de ~se}ro
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Pompe distributrice d‘injection
‘Bomba de inyecci6n distribuidora
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» N
1. TEST EQUIPMENT (see also offer sheet) Part No. TypeNo. o
1 Clamping bracket 1688010010 EFEP 157 |
1 Intermediate flange (see offer sheet) 1688720... EFEP157.
6 Test nozzles - 0681443014 EFEP 182
6 Test nozzle holders — 150 kgf/cm? (2130, £si) \
1 off 200 kgf/cm? (2840 ps.) 1688901000 EF8511/9G
6 Fuel-injection tubings (6 x 2 x 840 mm) see o(fer sheet” 1680750... EFEP 198..
1 Testing device (pressure gauge kit with ﬁmngs\) 1 688\130075 EFEPA495 A : : ) .
1 Timing-piston-travel gauge (short piston) RN 168830046 EFEP 459 D
1 Timing-piston-trave! gauge (long piston) N - KOEP1000 - . v Tl :
B '\\ . 1\ ) e !
Tests can also be carried out on test stands RN o I S
EFEPS.. with accessory set o 1687 000008 EFEP491: . ek
EFEP 25. with accessory set 1687000009 - EFEP 492 : <
in accordance with VOT-WPP 161/1 B. \\\\ o T e ey
DA . -
v\\ L A
‘ !
Vo . .
1 EQUIPEMENT D'ESSAI (voir également feuille d' offre) Référence ~Type . Y *
1 Equerre de fixation 1688010010 EFEP167 . . |
1 Flasque intermédiaire (voir feuille d' of(ve) 1688720... EFEP157. o L
6 Injectdurs d'essai 0681443014 EFEP182 & .
6 Porte-injecteur (150kgf/cm?, 1 umté 4 200 kg/cm?) 1688901000 .EF8511/9G - - : S
6 Tuyauteries de pression (6 x 2 x B40) voir feuille-d’offre 1680760.. . EFEP198. -
1 Dispositif d'essai (groupe de manométres avec . .
éléments de raccordement) 7 1688130075 EFEP495 AT
1 Dispositif de mesure du déplacement de’ l'avance - S o L
variable & I'injection (piston court) ! 1688130046 EFEP459 - '
1 Dispositif de mesure du déplacement de I'dvance [ T
variable & I'injection (piston |ong) ‘ e - .. KDEP 1000 : w
L'essai peut également étre exécuté sur les bancs d'essai suivants:” ' T
EFEP 5. avec jeu d'accesgoires 1687 000 008 EFEP 491 -
EFEP 25 avec jeu d’ ac;estoues ' 1687 000009 EFEP 492
suivant les mstruchons données dans VOT- WPP 161/1 F,— 10' suppiément
. R
® w o>
. 5 R . N° de Férmula- ) ] _a\“ S BRI
1. EQUIPO DE ENSAYO (véase también hoja de oferta) pedido - de tipo . R T -
1 escuadra-de fijacién 1688010010 EFEP157. - - . LA R
1 brida intermedia (véase hoja de oferta) . 1688720... . EFEP157 . " R
inyectores de ensayo ® © 0681443014 EFEP 182 B L
6 portainyectores (150 kp/cm?, 1 pieza 200 kp/cm?) 1 688 901 000 ;EF 8311/9G. :
Gtubarlas de presién (6 x 2 x 840), véase hoja de oferta 1680750..." EFEP198..
1 dlsposmvo de ‘ensayo (juego de manémetros con o . v
piezas $ de.conexion) : 1688130075 EFEP4I5A °
1 dvsposmvo ‘de meduc:én de la carrera del vanadOr de - ’
~“avance (émbolg codo) 1688130046 EFEP459 -~
. dsspos: o de modlcnbn de la carrera del vanador de l
avance (émbolo Iargo) -  KDEP 1000 o s
El ensayo puede real-zarse. sequn VDT-WPP 161/1 SP —1er " i
suplemento, también en los bancos de pruebas: 5 Y ‘\
EFEPS.. con juego de accesorios 1687000008 EFEP 491 | ‘
EFEP 25.. con juego de accesorios 1687000009 EFEP 492 ' ; . )’5
4 L W06 A &




Esquema de conexion de tuberias

Pipe-line diagram
Schéma de canalisation

@ -150 kgt/cm2

"\

;. 200 kgt/cm2
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0—16 kp/cm? (presién de la bomba de
alimentacién)

r/ hY
’ 5
o - 1,
v LY
: _ - X
I K\ -
. /,’ EY ".\ .
/ - N
/ \
‘ - .. - B
’ £
SPTERS . '
. e
s
7
- /,'l . ! . " '
/ O
A - - e - -
‘ J PEEU : ca Lo e
® = Fuel supply pump B @ = Nozzle hblders w.,th nozzles .
® = Filter . #4150 kgf/em? (2130 psi) .
G = Supply pressure regulator Nozzle holder with nozzle ‘
: ~ 200 kgf/cm? (2840 psi)
(® = Pressure gauge 0—0.6 kgf/cm? (8. 5 psu) (feed pressure)
~ “on outlet A for start quantity’
0—25 kgf/cm? (35.6.psi) (charge pressure)
0—16 kgf/cm2(228 psi) (supply pump pressure) © = Metermg glass for overﬂow quanhty
. T - @‘:Testo»ltank g, w
-
® = Pompe d'alimentation b ROR Porte m;ecte vec unjecteurs 150 kgf/cm’
@ = Filtre -~ . Pore- -injecteurAvec injecteur 200'kgf/em?
® = Régulation de pression d'arrivée .. Coad départ A pour débit de démarrage ' Lo
(® = Manométres 0—0,6 kgf/cm? (pression d’arrivée) - ® = Jauge pour mesur?r le débit de décharge b
0—2,5 kgf/cm? (pression de charge) - -~ @ = Réservoir d'huile d'essai S \ o
- 0—16 kgf/cm? (pression de pompe d'alimentation) .- ST : Sl - - . %
(® = Bombade alimentacién Q@ = Ponamyectores con myectores 150 lq:vlcmz
‘® = Filtro - - Portainyector con inyector 200 kp/cm? i'
® = Entrada de 1a regulacion de pres-én S -en |a salida A para el cauda! de arranque
@ = Manometro 0—0,6 kpfcm? (presion de entrada) ® = Vaso de medicién para el caudal de rebcse
0-—2,5 kp/cm? (presién de carga) ® =

Depésno del ace'te de ensayo

28

(i g =7
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2 TEST CONDITIONS (see pipe-line diagram) '

Test oil OI 61 v 11 is used for testing at a temperature of
40 +5°C (104 + 9°F) and a supply-pump inlet pressure
of 0.2 kgf/cm? (2.8 psi) for all speeds.

The overflow is led from the overflow valve into the test "

“oil tank of the test stand using a plastic hose. To measure

the overflow quantity it can be collected here ina

o measunng glass.

'lune diagram).

-23 Thc limmg~piston-tuvol gauge is scrowed in usmg an

-

" 2.1 The pressure gauge k}l EFEP4S5 A is requued for the
-follow.ng measucemenb

Prouun gauge 0—0.8 lng/cm’ (0—0.5 psi) — for measuring
the feed pressure — (check valve for protection of pres-

. sure gauge incorporated) is connected to the supply pump
. mlet_ .

- Pressure gauge 0—16 kgf/cm’ (0—228 pc')—for meaaurmg

the supply pump pressure — is connected to the supply -
pump outlet with a fﬂmg

~ Pressure gu glugc 0—25 Ilgf/cm" (0-—35.8 psi) — for mea-

suring the charge pressuta (Section 6))

L

12.2 lmhally bend the hngh-pnﬁun llnn 1o noxzle holdon

the nozzle holders in the sequence A, B C, etc (see pipe-

N

-

On some pump versions, it is nécessar seot one noulo .
“holder to 200 kgf/cm? (2840 psi) and o connect it to
- outlet A for measuring the start quantity. This measure-

ment is specifically stated on the.appropvlate tost speci-
f:catnon sheet.

O-ring and the scale is then set to zero. Fit in accordance

‘with direction of pump rotation:

left : £
with countor'clodtmu vo(ahon — vnewed from drive end
‘— on the dghl

Ncic: e

A new test specificction sheet fol distributor-typc fuel
injection pumps is used togsther with these instructions.
The test sequence refers to the appropriate points.

The check values given separately (in bradetc) on these

test specification shaets require special attentien.

- with clockwise rohtion — viewed from dnve end —on !bo ‘
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TEST SPECIFICATIONS EP

BOSCH

VDT-WPP 001/4B /
- - —-—)
Edition Replacing .
Dlstrlbutor-type _ , o
fuel mjectnon pump | LT o
2 -y - ‘ i
Special notes: Test instructions VDT-WPP 161/.. 8 o Manufacturer:
For pre-adjustment see overleaf T : .
Nozzle EFEP 182 Test oil olg1vit - .-‘ : v
Nozzle holder,  EF 8511/9 Outside Germany Calibration ﬂuld B o Rt P
- - Shell ‘Engine model: .
Opening pressure 150 kgf/cm? Test oil 40 4+ 50°C fe L R
(2130 psi) ~ temperature -’ (104 4+9°F) . [ \G : -
Fuel-injection  6x2x 840 mm Feed pressure 02 kgf/cmz @8 psu) B e s,
tubing : o o v SR % 1
-t T
All test specifications .pply oulumoly to BOSCH fuel m,cchon pump ml md- and BOSCH tost oquipmm!. -
Pre-stroke setting mm S E
imin ~ o ’IVolume dufference
rev/min . : m’
1. CALIBRATION OF PUMP i b
~ 1.1 Timing piston travel . o .
§ 1.2 Supply pump pressure kqf/cm? (psn) g
$ 13 Full-load quantity SN B cm¥/i000 - ‘
2 14 Lowidle , - oo stokes L
£ s s B SR IR
‘: 1.6 Break-away _ ‘ ) v ‘ v "
é 2. TEST SPECIFICATIONS ana*’;n brackets = (CHECK SPECIFléATIONS) U
2 2.1 Timing device rev/min : mm - : co T
2 /mi kgf/em? . K s
E 2.2 Supply pump rev/imin eremt ] o -
5 23 Delivery quentities ' o
z : . v R - B L tity
}  Speed Delivery-rate Jeminr s mY1000 strokes - Overflow quantity
$  control lever |control lever revimin.... . b V) girokes ~ cm¥/10sec’, -
§ Max. speed | Full-load ) o
2 .
3 N T
:; . : -
? Shut-off . 2 ft
&  Idting stop Full-load - ,
3 Y i
§ - Il
3 31
3
a
.Z: ROBERT BOSCH GMBH STUTTGART GERMANY:

Ci13

£

o
y=)




wpPP 46413

4. TEST PROCEDURE FOR NEW SETTING

4.1 Clamp pump (overflow valve at top).

Connect timing-piston-travel gauge and preSsure gauge.
Connect fuel supply and overflow hose as well as fuel
delivery tubings with test nozzles rated 150 kgf/cm?
(2130 psi), possibly one nozzle rated 200 kgf/em? (2840 psi).

oy

Open vent screws on nozzle holder and ir{(erme_diate pump
housing. Remove delivery rate and speed control levers.
Aliow pump to run at max. 100 rev/min and set feed pres-
sure in accordance with test specification sheet. When
bubble-free test oil flows out, close vent screw on inter-
mediate housing. ' )

4.2 Presetting of spill-piston shaft and throttle shaft (initial '
positions). '
Stop plate (seen from pump drive end)
fitted on right = delivery-rate adjustment on lower shaft
fitted on left = delivery-rate adjustment on upper shaft

Set initisl position of spill-piston shaft (approx. full-load
position). : :
Turn top surface of spill-piston shaft square-head into
horizontal position. Where present, the notch or driver
slot in the spill piston points

downwards, if lever fitted on the right

3 upwards,  if lever fitted on the left

»8
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Throttle shaft !

Turn throttle shaft square-head in dnectuon of higher’
break-away speed unti! delivery starts (approx. low idle).

tf no delivery occurs, turn square-head of spill- p:ston shaft
through 90° (new initial position).

Repeat presetting of throttle shaft.

Clése vent screws on nozzle holders.

Starting check

on pumps with mechanical start quanmy control: - .
Turn spill-piston shaft slowly in direction of less del-very
until the start quanhty begins to flow suddenly just before .
reaching the shut-off position. . :
Note: The start quantity will only flow if the throﬂle shaft

15 in the idling position.

If the start quant-&y should fail to flow turn sp:ll p:ston :
shaft through 1807 (new initial posmon) ]

. . B ! RS
Turo throttle shaft in directionof higher break-away speed P
which must reduce delivery or cut cut complefely. ~ .~ ‘i
Turn spill-piston shaﬂ (horizontal) back (appvoxumate full-~
load position). . ; :
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Starting check
on pumps with automatic start-quantity control:
Where present, the notch on the spill-piston shaft or the -
driver slot on the ép‘all piston points
downwards, if lever fitted on the right,
upwards, yif lever fitted on the left.

Select initial position of throtile shaft. :
Run pump at higﬁ‘est speed — test specification sheet 23,
highest value. Simult3neously turn throttle shaft square-
head in direction of higher break-away speed; delivery
should not cease due to this speed increase.

Turn throttle shaft square-head in direction of idling stop
until the quanmy delivered i$ reduced to approximately
half.

2
vy b

e
N , o

AR S
S %
tag L
K . . Co . .

43 Runn‘ng -in (only necessary after tepaur) L 5
Prior to tarting the test procedure, the pump shOuId be
run in fof approximately 20 minutes. Full-load quantity and
speed should be in accordance with the appropnate lest
spec-hcatuons

. " : .
‘ B

Ao '

\
\
\
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4.4 Adjust pump.
For calibration specifications see test spacification sheet,

_§ection1. I}
’ e

Set timing piston travel and Zupply pump pressure.

The timing piston travel is influenced by the timing piston
spring and by the pressure of the supply pump. The spring
pretoad is measured and set beforehand in accordance
with VDT-WJP 161/3 B. It must therefore be corrected with.
shims or the spring must be renewed. The pressure of
the supply pomp also influences the- cut-in and cut-out
+point of the automatic excess starting fuel control. =

Increase supply pump pressure on pressure control valve™
by pushing the pressed-in plug inwards (for press-in tool,
see Fig. 27) or exchange small plungers of varying length
until either the supply pump prossure or the timing piston
travel and ultimately both together have the prescribed
setting values. °

Test specification sheet 1.1 and 1.2.

Set full-load quantity — test specification shest 1.3 — on ,
spill-piston shatt square-head. (Do not read at 200 kgf/cm? -
(2840 psi) outlet.) Fit torsion spring and washer. oo

Seloct delivery-rate control lever: )
Control levers with and without center punch. mark differ

in that the gearing is offset by haif 3 tooth.

¥4
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Fit delivery-rate control lever — angle . £
The angle y is the deviation of the delivery-rate control
lever relative to the vertical in the direction of the full-
load stop. : :

Fit delivery-rate control lever under angle ¥ in such a
way that the spill-piston shaft is not rotated while fitting.

If the lever cannot be fitted in this posuhon use the other -
lever (center punch marking?).

o
R 7
PR
. s 'S
i
v
0
Bring full-load stop screw into contact with fitted delive‘ry-, Y

rate control lever. Do not rotate spill-piston shaft while
doing this! Fit spring washer and nut, and hook in the
torsion spnng N
On pumps without spring-loaded start and shut oft stop,
check whether the shut-off position can be. reached by
adjusting the delivery-rate control lever. If this is not the
case, use the other lever (center punch markmg’) make
full use of angle tolerance.

Delivery-rate control lever to full-load. Co i
Correct full-load quantity on stop screw in- accordance

with test specification sheet 1.3 (do not read :at_outlet
200 kgf/cm? {2840 psi)).

g ,
L3 .
- E
~ L

Set low idlé — test specmcat-on sheet 1.4. :
Turn throttle shaft square-head in dirgction of lower
break-away speed until the low-idle quantity is reached.
During this adjustment delivery-rate control tever will be
n contajt with the full-load stop. Fit'torsion spring.

&

L
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Select speed-control lever

In addition to levers with and w-thout center punch mark
there are also speed control levers with flanged-on strap.
On versions of this type, the strap can be adjusted rela-
tive to the lever by approx. half a tooth.

Fit speed control lever —angle q. .
The angle a is the deviation of the speed control Iever :
relative to the vertical in the direction ofi the idling stop.

Fit speed control lever under angle q’,‘in such a way that
the throttle shaft is not rotated while dding this. .

If the lever cannot be fitted in this position, use the other
lever {center punch mark?) or modsfy position of strap
relative to control lever. <

Bring idling stop screw into contact with fitted speed _
control lever. Do not rotale throttle shaft while doing this
and then fit spring washer and nut.

Spring-losded idling and shut-off uop =it provnded
check 10¢ angle by overcoming spring pressure

Low idle — test specification sheet 1:4. .
Correct quantity on idling stop screw (do not read att
200 kgf/cm? {2840 psi] outlet). . &

The delivery-rate control lever should be in contact with
the full load stop, the speed control lever with the ‘idling
stop which should n'?t be compressed.

Set mechanical start-quantity conlrol — test spec-fucatupn
sheet 1.5.

Speed control lever in contact with idling stop.

Pull delivery-rate control lever in shut-off direction until
just before reaching the shut-off position the start_quan-
tily cuts in suddenly.

Bring spring-loaded start und shut-off stop into contact
with delivery-rate contro) lever (do not compress spring).
If necessary, correct start quantity — b8t only read et
200 kgf/cm2 (2840 psi) outlet.

Check shut-off and start shut-off angle of 107 by over-™
coming spring pressure. °

Set aulpmalic start-quantity control — test specification
sheet 1.5.

The supply-pump pressure influences the cut-in ‘and cut-
out point of the automatic start-quantity control.

If correction -should be necessary, it is essential to
observe the tolerance band of supply pump pressure
and timino-piston travel.

The angle § is the overall deflection of the delivery-rate
control lever (full-load to shut-off). .

y T
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Set break-away — test specification sheet 1.6.

Turn speed control lever in direction of higher break-
away speed until full delivery starts.

Turn speed controf lever in idling direction until delivery
quantity is in accordance with test specifications.

Bring stop screw into contact with control lever.

Correct delivery quantity on stop screw in accordance
with test specification sheet. (Do not read at 200 kgl/cm’
[2840 psi) outlet.)

Delivery-rate control lever in full-oad pbsition, speed .
control lever in contact with maximum speed stop.

The angte 3 is the overall deflection of the speed control
lever (idling speed — maximum speed). iy ¢

K ’

45 Chec: pump
Test spec-hcahons section 2 — “values not in brackets.
Delivery-rate ! control lever in full-load pos-tuon speed
control Iever,m contact with maximum speed siop.
Timing- puston travel — test specnf.catuon sheet 2.1
Supply pump pressure — test specification sheet 2.2
Check the above and cotrect within tolerances.

I

Remove timing- pnston travel gauge and pvessure gauge
for supply pump pressure: )
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Delivery quantities — test specification sheet 2.3.

Check values not in brackets and correct if necessary.
Do not read at 200 kgf/cm? (2840 psi) outlet when chedung
full-load and partial-load quantities.

Start quantities — if stated in the test specd-cahon sheet
— should only be read at the 200 kgf/cm? (2840 psi) outlet.

Check overflow quantity — test spe_,cﬁf@_ciagio_r_\_Asheet'2.3._

If the measured quantities lie outside the test specifica-
tions, the pump may, for exarnple, have internal Ieakages
or the overflow valve, pressme equahzer etc., may be
defective.

'

5. CHECKING

5.1 Clamp.pump into position — with overflow valve at top.
Chéck pre-stroke and pointer setting — see vDT- WJP ¢r
VDT-WEP.

‘

Connect timing-piston-travel gauge and pressure gauge'

Connect fuel supply and overflow as well as fuel mject-on
tubings and test nozzles.

Open vent screws on nozzle holder and m(e!medlate
housing. / )
Allow pump to run with max. 100 rev/min and set feed
pressure to 0.2 kgf/cm?.

Close vent screws as soon as bubble free (est o.l flows
out. :

#HIs
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52 Check timing device and supply-pump pressure
Timing device, check specifications — test specification
sheet 2.1 and .
supply pump check specifications — test specification
sheet 2.2,

only check values in brackets and record.

5.3 Check del-very quantities.. - .
Delivery quantity check specnhcat-ons — test spec-hcahon
steet 2.3, : )

only chetk values in brackets and record.
After study of recorded values decide whether settmg can
be corrected or whether any repair work mcludmg read-
justment is necessary.

o
R ’ .
A
i
Setting tool for pressure conjrol valve (home made).
dia S, lenght 6 o ) ‘fl, v' )
$5S.tong. 6 - e C
$5.10ng. 6 70 . : Gy
17 mm A/F .‘__12_.‘ . . . Vo
AT Sur plats 17« . N e
\ T Ancho entre caras v
~J s rFrr-——"- — . . B t . .
=——t= v : . ' "":
K L e - . ) ] . -
10x1 177 B |
M10x1 17 mm A/F . . [ Lo
Sur plats 17 27 ¢ o » _44 S
Ancho entre caras . - Lo ¢
-
Y
View X .
_Vue dans te sens de la fliche . . .
Vists segin X . ,
i P 16 “
- -

Cid e Lo =it
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PR . 6. INTAKE-MANIFOLD PRESSURE-COMPENSATOR
& (charge-pressure-responsive full-load stop)
Setting ~ .




C24

/

. 6. BUTEE DE PLEINE CHARGE TRAVAILLANT SUIVANT . -
) LA PRESSION DE LA CHARGE

) h
(limiteur de fumée) ~ umos).

Régler cette butée.

Y

A3

Section

1/ " n A )Y/
/
/ ’ \ ®
/Basic setting dimension Displacement travel st idlmg position, meq range for
/mlh O charge pressure manimum charge pressure \ driver on delivery-tate
control lever .
/ ; - \Pln e de montage
J Cote de réglage de base Couree de réglage Position de raleat: ] 9
pour puunongdo charge pour pression de charge pidce 21 \pour I'entralneur du
nulle maximum jlevier des débits
PETIE \
Cota de ajuste basico Carrera deo regulacién Posicién de ralenti Margen de montaje )
con presion de carge O con presién de cergs {pieza 1) * para ol arrasirador en la
méx.

galancs del caudal

>

wePP 461!5

6. AJUSTAR EL’ TOPE DE PLENA CARGA DEPEN-
DIENTE DE LA PRESION DE CARGA (limitadgr de

‘w Ve
W >
-
O v\
A
o
) s
o
o
y
.
<
L)

18 4

By,




Additional components: to make the basic setting of the
"charge pressure-responsive full-load stop, use either cord-
mercially available vernier height gauge or test tools
for gasoline injection pumps (Fig.'33, 35—37).

O R SR
When using the gasoline injection’p
above, make.a measuring foot as gown in Fig.31. .= ~«.. -

\

@

6.1 Mouﬁt nianilold-pressure, compensator housing, dia-
phragm assamb? components and cam lever.
L .
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6.2 Connect lines and check in accordance with sectigns
41—42. A \

Fit support plate EFEP 455/0/1 horizontally.

Instead of the gasoline injection’pump test tools enume- '
rated here, it is also possible to use a commerc-ally :
available vernier height gauge.

\ v
Fit dial md:cator EFAW'63 with holder EFEP 414/2 and
measuring foot as shown in Fig. 31. O
Bring measuring foot into contact with bearing pnv‘ot on
cam plate. breload dial Ind-cator to basic setting dimen- -
sion with 0 charge pressure (e. g. 11.5 mm). ] =

\
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" . Reposition measuring assembly, bring foot into contact:
with adjusting pin. The dial indicator should show 0,
correct with screw, item 12 Fig. 29 and secure with lock

."’

\

A

Nole \Ihe items appearmg m the subsequent text are

S
_shown -n%%' il ‘ SR

%

\ Connegt comprel ed air  supply Yith inlet union
' FEP 179/2 and inlefynion screw as well’ 8s 0—25 kgf/cm}
\ ( &356 psi) pressure\ auge to d|aphragm housing. Sy
\Cf\eck displacement trave| under maxlmuﬂ( ‘charge plo;s-'
\ul}p (e. g. 16 mm). Correc&nth shims, ttem 4. )

t! Spnng preload (dusplaceméot start and end) by means

Fitinternal delivery-rate control levers: .
insert items 24, 25, 27 with roller and ratchet plate as well
as spacer and Iod( washer, hook tensnon spring mto pos|~
tion,

Note hmng range ior driver on deluver)) «rate control |ever
The filting range \s in the direction of ‘ghut-off relative
to the vertical (e. 9 ‘Q|-50 ).




e
o WPP N3
L B . c \
Correct full-load quantities (with charge pressure) accor-
ding to test specification sheet by means of setting screw, -
I_tAem 31 Ratchet plate in center position during'this adjust-
ment. . v

> . . hd

[ 4

>

Vi . Y
Set low dle on throttle#shaft square<head. S
Fit driver, Item 21, at ‘a.‘_r%ag)\gm to suit idling position
{e. 9. 0-215°). e N iy

- The idling position angle is thd deviatian of the driver

‘\:slbt\\_towards bottom right relative to theNhorizontal, .

/o .

£33 Fit cover with stop plate: .
Hete, the driver of the outar throttle shaft must engage
in the slot of the;inner"dri}verand/(he driver of the outer
spill-piston shaft must be in contact with strap‘,\ltem 4.
, ! ! : \
- , L \ : \ ,
X ‘\\ ‘\\ . y . . \\ . A{

/ 3

e \, o \
i \-
\
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)

Fit external control levers:
Fit speed control lever (center punch marking?) at angle

« in idling position and bring into contact with idling
stop screw. - _————— . -
Correct low idle with stop sceew in accordance w-(h tes!
specification sheet 1.4.

Set break-away on stop screw in accordance with test
specification sheet 1.6.

Bring outer spill-piston shaft into contact with inner stop
(of shut-off). — Set maximum charge pressure.- .

Fit delivery-rate control lever (center punch marking?) at -+
angle “y.
Set exter stop screw to 1 mm clearance relative’ to
delivery-rate control lever with torsion sprnng unhooked
Hook torsion spring into position, S

Adjust start and shut-off stop, see Fig. 29. .

2

7. FINAL OPERATIONS SR T O

IN:gclamp pump: Secure dehvery valve holder. when. re-
_ »smffeasing fuel-injection tubings to ensure that the delisery-

"valve holder does not slacken (dahot exceed 4—4 5 kgf/m
. (tightening torque). . '

Seglmg All screw plugs sh0u|d be sealed with seahng
lacquer. Stop screws on stop plate should be either
sealed with lacquer or with wire and fead seals whenever
service work is camed out. i ;._.

~r¥;

g



BOSCH Technische Mitteilung

Kenntnis genommen: Bearbeiter . " Inhabe

Noted by: ¢ - Proiect specialist Owner
v‘ ~ Y '

Moeister i ) Mechariiker -
Supervisor : Mechcmc
Measuring device for 0 460..-EP/VA.. .C. N R VDT-BMP ]60/]002 B . EP
D|stnburor-type fuel mlecnon pump : < s Edlhon A3 1974 ‘ : 46 :
Tronsiohon of German

edition of 27.2.1974 A0

‘r

To: AV/S EY
For functional reasons the nmﬂg device plston hos been. modnf:ed An mtermeduote flgnge :
between the fuel injection pump and the measuring device is necessary so that the- meosunng
device 'l 688 130 121 (formerly KDEP 1025) can continve tocbe .used. for measuring. _the timing"
device travel. This intermediate flange can be manufactured locally aecording to Fig: 1 or
ordered from your local representah\)e The Pcrt Number wnll be onnounced in "WA Informotaon

2.screws M 6 x 35 mm (2 N0 141 207) are requured for fcsfemng Also the seol nng
1 460 206 007 is’ needed for. sealing between the measuring device and the mtermedxote Flonge

In future the meosurmg device 1 688 13012] wall be deh/ered complete with mtermedaafe :
flange. o - : .
- ,/‘ . :
In cose of inquiry, please contact your authiorized -représentative.
. - N 3 ' R
o

Aluminum

ROBERT BOSCH .GMBH .~
Geschiftsbereich K -Ausrystung
Hondel

Kundendienstschule




Only tor use within the Bosch organmization Not to be communicated 1o any thied party

DISTRIBUTOR-TYPE FUEL-INJECTION PUMP

VA.. 04603.. > S oT- 11450/113 En
' | | 11,1979

Change in gasket for delivery-yalveiassembly |

As from FD 930, all- d1str1butor type fue]-1n3ec¢1on pumps type ‘
VA..C.. will be equipped with bronze-gaskets 1 460 105 ;302 (Item

83 in the Serv1ce Parts L1st) 1nstead of the copper gaskets used
previously, )

For all d1str1butor type fue1-1n3ect1on pumps type VA. C.t u1th

bronze gaskets, the tightening torque ot the deliveny- valve ho]der
is 1ncreased from 35 ... 45 Nm to 45 . 55 Nm. - .

Bronze gaskets can be°f1tted dur1n- repai LH _;A;' ._diégtibutbru"
Pumps ‘having an older. FD. e 3 o - ~

It is to be no‘ed tha"?nly gaskets of the same materﬂal are to. be L
used on the same hydraulic head. The de11very va1ve hoIders must be
t+ghtened with tie appropr1ate torque."' S

H
1

L

g

” The copper gaskeb& will contlnue to be f1tted on d1str1butor pumpSyf,;gﬂ
type VA.. up to. amd including the B-version, .and the tightening- %
torque of 35 ... 46 Nm will be retained for.the dellvery va1ve L
holder, : : S R

Gescha"sbeve ch KH KundeLd enst Kiz-Ausnistung
% by Robert Bosch GmbH. DF7 Stultgart 1, Posttach SO. Prinied in the Federsl Republic of Germany.
lmonme en Republique Federale a Allemagne par Robert Bosch GmbH




Only for use within the Bosch crganization. Not 10 be communitated o any third p'aqqy‘
N . /

EP/VA..C..

04403..

List of service bérts for

automatic excess

!
Designation

-fuel starting deVite /

~ Pump model

Péft numbéf

“IDimension
> lgroup .

VDT-I 460/118 En

.;'61980"

T

bt

Sealing plug:

Q

A1l models

1 463 218 015
016

';qumél.”~

— -
7{03]_ NS
7,037-

¢ 017.

0187 |

019
020

S 7, 025-"
. |overdimension

STotted Spr1ng
pin

A1l models '/

Al 460 310001

Helical spring

EP/VA ..
- EP/VAA4..

176,177 - |
EP/VAS:

;]9:/3; N
136, 136-1
136-2, 144, l64, 175,
.'./124; '124-3,
124+5, 181,
-181-2, 181-3,
181-4, 182, 185,
185-1, 185-2, 201

124-4,
181-1,

1:464 626018

Helical spring

'EP/“JA~3

141-8,

178,

EP/VA 2/ 156, 162
.134-2,
134- 3,/134 4, 143,
152, 172
EP/VA 4...118, 118<1
118-2,- 118-3, 118-4
141,/141-1, 141-5,
145-1, 165,
170; 173, 175, 183,
186, 186-1, 197, 197-1
EP/VAé 119, 19-1
151, 151-1, 151-2,
153, 160, 1‘60-1, 166,
167, 168, 168-1, 169,
178-1, 186~1 '

1464 626019

BOSCI'I
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=
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thff F!aolbs:: Bocacn GmbH. D-7 Stutigan 1. Posttagh SO Printed in the Feders! Reoubl ¢ of Gemmny
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D‘esignationw Pump model o ﬁaf{%&nber
Heljcal EP/VA6...150, 179 |1 464 626 021

EP/VA 4...128,- 1 464 626 022
141-3, 141-7,17v |- :

T e, 8

EP/VA4...180-4, 187, |1 464 626 045

188, 188-1, 190 |~ ST
EP/VA6,..180,:180-1,~ S e
180-2,. 180-3, 189, -’ S

197, 1911, 195, 196,
198, 199, 401, 402, 403




Onty tor use withun the Bosch orglmnhon Not 1o be communicated ta sny thed p‘ﬂyA

THROTTLE - CONTROLLED STARTING FUEL DELIVERY ' - VDT-1-460/124 En

Dist 1butor -type fuel-injection’ pump i ' - i”,., - 12.1981
EP/VA.. C.. 0 460 3.. T
. '\ .
\ ~
\ toos .

Functional description: \ , R - L ,
In VA pumps with normal- automatic starting fuel delivery the fuel of the control
circuit is pumped directly to the pump interior (6) via the starting valve (5).

34 5 6 | |
e
Eh R A Frrbrdorderlerd k. e :
2V R 7 T
- ‘.," /l.
, = |
<« 1
. 1 _ o .. :
1= D1str1butor -pump plunger 5 = Starting valve L [
2 = Non-return valve . R 6 = Pump - interior S e
3 = Starting spring - 7 = Control throttle . ., e
4 = Suction side of supply pump "8 = Control collar DA

Geschaftspereich KH Kundendsienst Kiz-Ausrustung
. ¢ by Roben Bosch GmbH 0-7 Stuttgart 1 Bositach S0 Pnnted n the Federal Repubiic of Germany
Imgnme en Republ:que Federale d Allemagne par Robert Bosch GmoH




In the case of pumps: w1th throttle -Controlled starting fuel delivery the
fuel flows via an additionals bore (10) via the control throttle (7) to
the starting valye‘and to_the pump interior. ;

e .

. ® 000000000
OO0 OO0

|
!

e =
Distributor- -pump plunger
Non-return va]ve »

Starting spring . '
Suction side‘of\supp\yvpump> E

Control*collar B
Control circuit

- Additional bore N e
~Inlet bore. to starting p]unger

'S

H

p

pill port to control circuit
igh- pressure c1rcu1t 1n1et B
ort’ ,

Starting valve:
Pump interior .
Control thrott]e a-\

n Il ll |l Il I

bt b o et -

L]

(LI T I T | S | B | S

!
{
i
!
[
j

B
L




- 460/12¢

With the control throttle (7) in the max imum-speed position, this bore (10) of

the control-circuit is additionally connected to the inlet port to the distribu-
tor-pump plunger (1) via a transverse groove in the control throttle (7). The
fuel of the control circuit (9) can thus flow back into the pump interior via

the control throttle (7) and the distributor-pump plunger (1). :

The starting fuel delivery is shut off (transition from starting to full load) .
as usual by the pump interior pressure. . . S

In the idle position, the connection of the additional bore (10) in the cohtrol
circuit to the distributor-pump plunger (1) is interrupted. . L

There is thus no starting'fﬁél-delivery.
B Y . . :
Note on testing: S or ' s A
When testing the starting fqe?sdelivery,lthe speed-control lever must be up
against the maximum-speed stop%t o e : S T

AT

J.'ﬂ

»

Please direct questions and comments concé(ning
the contents to our authorized representative
in your country.

-




REPAIR INSTRUCTIONS
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VDT/WJP 161/4 B
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Dlstrlbutor-type fuel mjectlon pump O 460 . _‘
| B EP/VA H. .c...,'
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1. Tools and tightening torques

Tool

SRR :Pan‘M‘afking

t

Part Number Type

WIP 464y

Use, Rémarks

Universal clamping
bracket
Flange

Assembling sleeve
Assembling sleeve
Extractor‘hook
Assembling sleeve
Spacer sleeve

Measuring device
with Extension

Extension

Lapping mandrel
Putler

Testing device
Measuring device
Spring tester

Lapping paste

Lapping paste

s

KDEP 2963 -

1685720062  EFEP 157/§ -

KDEP 2936 -~

KDFP 2937

KDEP 2938

KDEP 2939

. KDEP 2935

KDEP 2931 .
KDEP 2931/1 -

KDEP 2931/2

KDEP 1020
KDEP 1021
KDEP 1022 :
KDEP 1023 -

KDEP 1024 -

6837010 105
150 -

5837011105 Ft,26 v16 -
" - 150 S '

R

=
:
-

(o I

* For protecting the O-ring while fitting on the
. governoricantrol piston shaft. o
" throttle shaft. - " "y

" For réfnoving the/seeis"b'nder the delivery valves
" . in the hydraulic head. " o
PR e ‘.

Ft26v14

For clampingpump ./ :
during disassembly and assembly

For protectih\é the O-ring while fitting on the ;‘ N

For protecting the radial seal during installation -
of the drive shaft. - . - o

- For édjuﬁtin'g the timing piston spriiﬂ'gjnidql tension.

For setting prestroke s e
"ForM12x1threads =~ =~ % v
(piston dia. 8, 9 and 10 mm/0.315,0.354 and. -

For M 14.5 x 2 threads . ‘ T

‘o
J;

 (piston dia, 11 end 12mm/0.433 and 0.472in). - -,

. For repairing t‘h"e hYdréuliq head '

609 (1'3/4 0z) tin’
5009 (1.1 ib) . tin

509 (13/4 0z} tin .
5004g (1.1 1b) tin

Tightening torques in kgffrr'\ (Ibf.ft) -

Overflow valveM 20x1 .~ . 4-6 -
~inlet union screw M 12x 1.5 2-25
Slotted cheese-head screw M 6 0.5 - 0.6
- Countersunk flat bolt - - ~05-09 =
“Hex.nutM6 . 05-0.6
Slotted chease-head screw M6 1.1 - 1:3
Delivery valve holder
C M14x16 . o
8a Screw plugM 12x1 .
_ for piston dia. 8, 9, 10 mm
8b Screw plug M 146 x 2 )
for piston dia. 11and 12mm 6-7

40-45

1 4-8

" -8¢c Hexagonal screw M 6 - '04-05

9*Hex. nutM12x1 . . "14-18

10 Hex.nutM6 = .. 05-0.7
11 Si8tted cheese-head screw, or . -

Hex. screw, M6 - - 05-06 .
12 Slotted cheese-head screw, or ° ’

Hex. screw, M6 _. :

{for securing timing pointer) .
13 Countersunk flatboitM 5

- {vane-type pump) '

0.2-03

04-055

"o 18 Hex.nut M 12

15 Threaded insertM 12x 1.5
(fuel inlet)

16 Pressure regulating valve
M14x1




We recommend that an initial inspection be carried out
on the test bench before disassembly of the distributor-
type fuel injection pump.

Such a procedure will aid in determining the extent of
repairs that must be undertakeh, for example, whether
repairs are necessary to the hydraulic head.

2. Disassembly

Remove couplmg
Clamp the’pump with the clamping bracket and appro-
pnate ﬂange to the clamping support.t

Dismantle the delivery rate control Ieéer (governor-
control piston operation for delivery rate control} and
speed control lever (throttle operatvon for speed con-
troi). ;

Remove washer from under delwen{ rate control lever
and torsion springs. R

>

Remove stop plate.

Remove shaft and bushing of delivery rate control dev:ce
and governor-control piston|spring. :

Take out governor-control

threaded end of the 3N
down on the bushing.

Remove O-rihgs from|shaft bnd bushing.
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Take out shaft and bushing of speed control device, and
throttle with accompanying spacer ring.
Attention: o _
The throttle and spacer ring have been matched to the
hydraulic head during production. The throttle, there-
fore, must only be installed along with its accompanying
ring. Do not lose the spacer ring. : c
Throttie fitting for EP/VA H..C.. differs accordung to
pump model,
1. Jaw fitting: such as the throttle fmmg on

* EP/VA..R.B.. i

S

2. Pin fitting: such as the governor-control puston fmmg

3. Collar fitting: first introduced on some

models of distributor-type pumps EP/VA_H..C..
Therefore, only the latter fitting method will be dis-
cussed in these instructions.

1
v

For coliar fitting, separats the throtte from the bushu;r%3 o

and shaft.
Place the threaded end of the shaft on the bench and
disassemble shaft and bushing by pressing down on the
bushing.
. N
- Note: '

Do not lose the washer between the bushing and shaft, -
Remove O-rings from shaft and bushing.

~°

-3 -'

r

Remove delivery valve holders, springs, washers and
fillers as well as delivery valves. PRe hydraulic head ports
are lettered A, B, etc. Lay out delivery valve holders,
springs, valves, etc. according to these letters so that
they can be reinstalled in the same ports. P
Rermve the seal rings under the )delufery valves with the
extractor hook. ,‘

<>




4
Unscrew the central screw plug. Remove the _seal ring.

B

Clamp the pump vertically so that the rollers do not fall
out.

Unscrew the hydraulic head fastening screws and pull it
upwards and off by hand. Remove the small seal ring .
between hydraulic head and pump housing.

Remove the plunger from the’ hydrauhc head. Do not
lose the washer under the plunger base and the washers .
under the spring seat. .

Take out the cam plate.

L T T Ny Remove the side cover, take out the seal ring and
) - unscrew the timing pointer. - .

>
—




Remove the covers on both sides of the timing device.
Remove the seal rings and spring.

4
. ¢ \
a .
Q “
.. [
¥
- —
~ .
Take out the overflow valve. "‘ e
Remove O-riqg. ' ‘ y ﬂ’y‘
,; FS !
W e Y
P ad it
L]
/
;
- 4 /
- |
Lift the clip with a screwdriver. i
- 1
1
1
i
Q. o
I it L |
o -
- ’ i
. e '
- .I
[ v "]
-
. .

12
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Grip and remove the clip with pliers,

Take out the locking-pin,

emove the cross-type disc.
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Push the connecting pin for the timing device and cam
roller ring towards the center of the pump.

S TN R N T TR IR BN D LA

Push out the timing piston and slider.

Pull the cam roller ring and connecting pin.up and out.

Note:

Do not tilt the cam roller ring during removal. Do not
interchange rollers. g

’




Push the connecting pin out of the cam roller ring. Place
3 protective cap over the cam roller ring to prevent the
rollers from falling out (if necessary, manufacture
according to drawing 1, gage 30).

s
-

Remove the vane-type fuel supply pump together thh
the support ring and drive shaft.

To do this, unscrew both fastening screws.

.

We recommend the use of an auxiliary tool (manu-
facture according to drawing 2, page 30) for the follow»
ing step.

Grasping the drive shaft, tilt the purnp housmg down- -
wards,

Whilst constantly tapping lightly wnh rubber hammer
puli drive shaft, together with the fuell pump and
support ring out trough the bottom of the housing.

Do not tilt the support ring or eccentric race,
R I

:
fa
|
|




Remove the retainer.

anufacture according to drawing 3, page 31) over the

}mo’ye the eccentric race and place the assembly cup

¢

pump impeller and vanes.

Invert the drive shaft.
Impeller and vanes oW'lTe\i\the asse

Pull the assembly cup, Woodruf key, supgbrt ring and
washer down and off of the shaft.

Remove the pressure regulating valve,
Remove O-rings. (Fig. 24}

3. Testing the component parts

Clean each individual part.
Replace worn or damaged companents. tn doing so
please note that the following parts are to be treated as

one unit and must be replaced together: hydrsulic head _

with plunger; governor-control piston and throttle; .
pump housing with timing piston; cam roller ring with
rollers and washers; pump impeller with vanes and eccen-
tric race.

New seals must be fitted after every }epair.

Prior to assembly, dip all components (including seal and
0-rings) in test oil.

Carry out pump ammbly and all work on the hydraulic
head (subssquently described} in clean surroundings and

on a clean workbench.

} wlP 6y
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4. Repairing the hydraulic head

A leaking non-return valve (ball valve) usuatly causes
irregular, idle and/or excessive idle speed of the engine.
The prescribed idle speed is not adjustable.

lf on initial inspection, the fuel delivery at tdle is mcor-
rect (excessive) then it is to be expected th3t the non- /
return valve is Ieakmg /
A hydraulic head with leaking non-return valve is //
repaired in the following way: Y

Drilt 8 3.2 mm/0.126 in dia. hole approx. 5.5 mm'!/O.22 in.
deep into the plug and tap an M 4 thread. (Fig. 2’5)

|

Using a puller remove the plug from the hydraulic head. -
(KDEP 1021, total length 37 mm/1.46 in, can be used if
the puller support is shortened by 6 mm/0.24 in). Place
the puller support on the hydraulic head, push the screw .
through the hole in the support, thread it into the plug
and tighten slightly (only thread M 41). Whilst holding
the screw securely to prevent it turnmg pull out the
plug by tightening the nut,

Remove spring, spring seat and ball. {(Fig. 26)

Wash and blow out the hydraulic head.

Inspect the valve seat with an illuminating magnifier.
Light re-working of the valve seat can be carried out by -
re-lapping. Badly damaged valve seats cannot be re- '
worked and the hydraulic head must be replaced.

,

Clamp drill in clamping support. Lower the work table
of the clamping support or remove it. Tighten the
lapping mandrel in the drill and smear the lapping cone
with rough lapping paste (Ft 26 v 16). Oil the lapping
mandre! shaft,

Attention: There is 10 be no lapping paste on the lapping .

_ mandrel shaft.
~ Switch on the drill and lap the valve seat by lightly

applying intermittent pressure against the lapping man-
drel while at the same time rotating the hydraulic'head
back and tBrth (see Fig. 27).

Clean the lapping paste fro e hydraulic head and
blow it out. Re-lap with fine 1apping paste (Ft 26 v 14).
Visually inspect the valve seat with an illuminating
magnifier.

If necessary, re-lap again. (Fig. 27)




Test the valve seat for sealing. To do this, insert the
testing device in the valve hole in the hydraulic head and
clamp it by turning the knurled screw clockwise.
Connect compressed air to the testing device through a
pressure regulator. .
Set the pressure to 2 kgf/cm? (28.5 Ib/in2) and sub-
merge the hydraulic head in the oil bath. 2

No air bubbles should appea} from the non-return valve
port in the plunger bore.
If necessacy, re-lap again. (Fig. 28}

1 = water separator

2 = pressure regulator

3 = pressure gauge

4 = hydraulic head with testing device
5 = oitbath 0il 61 v 11

1 = plug

2 = valve spring
3 = spring seat
4 = valve ball

Replacement valve; determining fitting dimensions, and
instaliation, ’ ’

Clamp the hydraulic head in such a way that the valve
bore is vertical.

Place the ball on the valve seat and determine the dimen-
sion “L’* {measuring points: hydraulic head outer dia-

meter to valve ball) with dial indicator and measuring ™
stand. ) : s /

.~
-

A measuring foot must be used with the dial indl/éator;' it
must.have a flat contact face which must touch the
highest point of the ball. (Figs. 29 and 30)

v
’,

wib 4oily

Circuit plan for ;éal test

-

Replacement valve; determining fitting dimensiogs, and. )
installation, L AR
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Clamp the ypeasuring device with spring tester and dial .
-.indicator in a vise and determine dimension L 1", .
SLT = “Lv” + L (where “‘Lv" = length of pre-loaded
spring and “'Ls"" = length of plug from sprmg shoulder to -
end face), see Fig. 29. o

Place the bent measuring foot of the dial indicator up
against the spring tester measuring sleeve; pre-load the
indicator 10 mm/0.4 in and clamp it. -

Set the spring tester {unloaded) to “0”. Slide the valve
spring {without valve seat) on to the plug and insert it
between the spring tester measuring sleeve and the ad-
justing pin.of the measuring device (plug against ad;ust-
ing pin).

Press the spring against the spnng tester measurmg sleeve
by turning the adjusting pin until the prescnbed spring
pre-load Pv = 0.41 kg (0.902 pounds)‘us shown on the
spring tester. Tighten the lock nut of the adjusting pin.

v

Now place the dial indicator measuring foot up against
the measuring sleeve of the spring tester and set the
indicator:to 0. Remove valve spring and plug from the
measuring device. In doing so, however, do not change
the setting.of the adjusting pin,*

Place a try square against the adjusting pin.and with the
dial indicator measure the distance to the try square.
Note dial indicator reading and list it a8 L1’ Dimen-
sion X" =L — “L1", where X" is the press-in
depth, see Fig. 29.

Wash and blow out hydragHc heid.

Lay the ball on the valve seat.

Insertthe plug together with spring and sprmg seat and
preseein the plug to the depth detgrmmed, (dimension

h y using an appropriate mandrel {manufacture
according to drawing 4, page 31).

Measure the press-in depth {measuring points: hydraulic
head outer diameter to threaded plug upper face) using
dial indicator and measuring stand.

’




Re-working of the KDEP 1020 lapping mandrel.

The lapping mandrel cone and shaft must be flawless. )
Lapping mandrels with worn shafts should be dnsposed i
of.

Lapping mandrels with worn or scored cones can be
re-worked by using a nozzle reconditioning tool kit in
combination with a drill and clampmg support in the:
following manner:

Clamp the drill in the subpor‘l.

Clamp the 5 mm/0.2 in dia., 20 mm/0.79 in‘long, guide
bushing from the nozzle reconditioning too! kit in the
support {with stop).

Attention:

Use only the support with stop, the support without
stop has a different angle of inclination at the bevelled
surfaces. 5 5

Clamp the lapping mandrel in the drill,

Place the support on the clamping support work table
and adjust the height of the work table so that the
1apping mandrel cen be inserted into the guide bushing
in the support. '

Ciamp the work table securely in this position.

Remove the lapping mandrel and then reclamp it in the
drill using the appropriate rubber coupling from the
nozzle reconditioning tool kit.

Coat the lapping mandrel shaft with oil and insert it in
the support guide bushing.

Switch on the drilt and holding the too%‘k»t oilstone on
the bevelled surface of the support, re-work the cone of
the lapping mandret, While domg so keep the oilstone
generously oiled. .

After re-working, the lapping mandrel .cohe must be
smooth and free of scores.

For care and maintenance of the oilstone refer to the
manufacturer’s instructions supplied with the tool kit.
(Fig. 33)

‘e

1

Re-grinding and d-menswnal limits of the lapping man- -

drel. \
Y

After repeated re-grindiny of the cone, the shaft dia.
must be reduced to 4.5 min/0.177 in. (Fig. 34)
) - \

v
Ry
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3rd hole

5. Assembly

\ Orive shaft and fuel supply pump ..

i‘-.Assemble the drive shaft and supply pump in the follow-~
‘ling order: drive shaft, washer, support ring {smooth side _
k\toward the impeller), Woodruf key and impeller with
vanes. Secure with retainer, ' 4 i
The bevel tumed in the umpeller must be on the retainer ;
slde. ) . )

rd

L

Y

. o o B
The two holes Iy_qng opposite one another in the eccen-

tric rpce are I6cated at different distances from'the inner
bore.When fitting the eccentric race, the hole furthest N
from the inner bore is to be noted (see arrow). If the ;
d-rectlon of rotation of the pump is given as “R" (clock-" N
wise) the hole must be on the right as one looks at the: - .
threadéd end of the drive shaft. With direction of rota- *

tion 'L” (counterclockwlse) the hole-in question must ' :
be on the left. - . Voo

The thied hole is always on top whether clockwise or [
counterclockwise durectnon of rotation.. :

Secure the pump housing with fléng%and b?apket inthe ..
clamping support and swivel it downwards..
In order to protect the radial seal ﬁf the assembling

. sleeve on the drive shaft. [nsert the drive shaft with

delivery pump into the pump béusmg, ‘taking care that -
the support ring or eccentric, race are not tifted. -

To do this, the auxiliary tool (manufactured acoordmg .
to drawing 2, page 30) is used. , [

Pt

Swivel the pump housiﬁg 180° upwards. While doing so
hold the drive shaft secure.

- Before screwing in the fastening screws ensure that all

three holes in the support ring are aligned with those of
the eccentric race and that the center hole points L
upwards toward the timing control.

Screw in both fastening screws.
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roller heights must be checked a
between roller heights is not to
0.02 mm/0.0008 in. -

the outer ring. ¢

Insert the connecting p‘ln::}:
Fitting position: Iockmg pm hole vertical. Flat surface :
on top and towards the cam roller ring center (see
Fig. 38).

~

”n
o

Install roller cam ring. Connecting pm in the du'ectlon of
tum,mg device,

Position of drive shaft:

Orive members perpendncular to oonnectmg pin (see

Fig. 39). - x .

T v

Timing device
?

Piston fitting position:

In the opposite end of the piston to where the spring fit
is a hole. Around the outside of the piston are four
holes, the smallest of which must point upwards in the
direction of the overflow valve,

" Piston instalfation instructions:

For direction of rotation “R" (clockwise)

spring on left.* : ,
For direction of rotation “L" {counterclockwise)
spring on right.*

-

¢
*looking at threaded end of drive shaft
@

> A




- Insert timing piston and sfider ifr the housing.

- .
D

Push the cam roller ring connecting pin outwards into
the hole in the slider In doing this, it is recommended.: -
that a guide pin be made’and used to center the slider .
hole over the connecting pin. ‘

; A

Fit the cross-tvpedisc. :
i ’
.
~y

Secure the connecting pin with the locking pin.’

,

/ 0
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“Fit the clip over the connecting pm and locking pm
(th 44) -

Che;k ease of movement of cam roller ring and timing
device by pushing the timing piston back and forth.

Fit the cover on the side opposite to where the spring
will be installed, Do not forget the seal. .

The mac?ined side of the cover is the sesling surface.

The timing piston travel is determined by the pi'ston
length, . .

L

Install the overflow valve.

Put the timing device spring in place, but on the seal ring
and the cover, with washers (washer thickness = dnmen-
sion IV in Test Specifications Sheet). '




the timing pointer on ihe cam roller ring with . \
slotted theese-head screw.  \ %
A\

Put seal ring
Put on the co ) -
Machined side of the cover is the sealing surface

~\ R ~i

Posmo \the washer on the cam plate so that it will fith
into the p{unger base recebs. The washer-must remain
dry, it is NQt: tQ be stuck w-th grease or by similar means.

Place the pl ger on the cam plate in such a_way that -
the cam plate dnxe pin fits into the plunger basé notch,

(Do not mstall \he wrmg seat, spnng s8at washers nor

spring yet.}

N

-

o\
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Fit¢he large seal ring on the hydraulic head. Lay the
small seal ring over the starting quanmy rehef hole in
the housing (arrow). ,
Without tipping it or damaging the seal rings, insert the

nydraulic head slowly and carefully over the plunger and
into the housing. SR ;

The relief bores in the h0usmg and hydraul-c head must
caincide with one another.

> ) o -

To align the hydraulic head correctly with the pump .
tiousing it is recommended that the four fastening screws
be tightened first. Then loosen each screw one half-tumn:
and, using the auxiliary tool {manufactured accotdlng to
drawing 5, page 31), align the hydraulic head. To do this
slide the O-ring over the bushing of the delivery rate -
control device. Slide the bushing over the tool and insert
them both in the governor-control piston port in the
housing. (Fig. 51)

.

/
Position of the govemor -control pnston port see Sectlon

“’Setting the governor-control piston’spring’”. -
f L e
!
i
& o _ ?). < : -
4 s . ‘«?"A H

In this way the tool is properly’ gunded
Push the tool in the direction of ahe hydraulic head. Bv
moving the hydraulic head llghtly back and forth, it can
- be determmed whether or not the front face of the tool
is making contact across the whole of the face '
., If this is'the case, the pump housmg holes are alugned
with the holes in the hydraulic headn o ;

Tighten the fastening screws. - - ‘ }{
T N L3
S Sl

(&)



. Fit the O-ring on the shaft of the delivery rate control
device.
(Use assembling sleeve. )
Oo oot forget the washer.

,,.The shaft of the dehvery rate control device duffers to

“ that of the speed control device in that the former has a
-Iarger bore

.

‘

Setting the governor-control pistoﬁ spring:
® |nsert the control piston carefully without tilting.

Normal fitting position: (timing device above)
With control lever fitted on the right {locking at:
threaded end of drive shaft) control pnston below,
throttle above.

.

With control lever fitted on the left (looking at threaded
«e2nd of drive shaft), governor-control piston above, )
throttle below. Push the control plston up agamst the
mechanical stop

-Measure from the éeating surface of the‘stop/plate on the
pump, housing to the seating surface of the spring on the
control piston (dnmensuon al,

-
V

- H . R

Measure the depth of the recess in the housing for the
control device bushing (dimension b). :

Dimension b substracted from dimension a = dimension c.
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Measure the distance inside the delivery rate control
device shaft, from the end face to where the governor-
control piston seats {(dimension d). There'is to be no disc
in the shaft. (F;g 56)

4 .
2 .

insert the shaft, with washer, into the bushing.

Measure the distance from the end face of the shaﬁ to
the bushing shoulder (dimension €). (an 57) o

Dmensnon e subtracted from dnmenswn d= dlmenswn f.

Dimension ¢ plus dimension f = dimension g.

Dimension V (see Test-Specifications Sheet) subtracted

from dimension g = thncknm‘dkmorbei%
the shaft. , ' -
. ‘¢

Example:

Dimension a ' B T 27.2mm
Dimension b B : = 25mm
Dimension ¢ T : = 24.7 mm

* Dimensiond . : . 19-2 mm
Dimension e - - —18.7. mm
Dimension f _ =" 0.5mm

Dimension ¢ - 24.7 mm -
+ Dimension f + 0.5mm .
= Dimension g R T o= 25, 2 mm :

Dimension g ‘ ‘ T 25.2mm°
Dimension V (Test Sgecmcatnons Sheel) — 24.2mm

Disc thickness : =
- L L4

Fit the O:rings on the shaft (vavith assembling sleeve) and
on the bushing of the speed control device.

- For collar fitting, assemble the speed control device'in
the following order: = e
Bushing on shaft (with washer in between), collar,
spring, throttle with spacer. (Fig. 58)




[
. |
With collar fitting, a collar wnth internal splines provndes
the connection between shaft and throttle.
The spring is installed to_ tqke up ekcass play. A
Note: If the throttle helix clnmbs to the right the spring
must be counterclockwusewound and vice versa.

Place the collar on the shaft splmes when assembling
{only possible in one posnalon due to “lost tooth”).
Stick one end of the spring in the small hole of the shaft,
the other in the small hole in the throttle. Tension the
spring by turnmg the throttle in the direction in which

the spring is wound until ’t is possible to push the .

throttle into the collar |

The splines on the collar, shaft and throttle must be dry .
and free of grease when makmg the connection.
Carefully insert the complete assembly. (Fig. 59)

o

I

Rotate the governor con}rol piston so that the notch
points away frorn the throttle port {in durectuon of

arrow)
) |

) |
The notch on the shaft of the speed comrol devnce must
point in the same direction. .

‘v ~

Y
T~

I3

|
|
|
|
|
|
|
|
[
|
o
N
|
|-
l

Fit the O- rmg over thelbus‘ung of the dehvery rate con
trol device.s | o

Slide the shaft into the bushing. . -~

Place the Hisc {thickness determimed on prevnous page) it
the shaft and push th(-:J| governorcontral pnston sprmg <
into the shaft and up agamg; the disc:. -
Fit the compléte delivery rate control devuce in the
housing so that the drive pin of the shaft engages the
no(ch m the governor‘—control pston )

¢

Press the delivery rate control device and the speed con- -
trof device against the hydraulic head and fit the stop

plate.

,
a
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>

Install seal rings and delivery valves. Screw in delivery
valve holders, with springs, and washers and fillers if
necessary,

x el

Attention: - v

«

Itis imperative that the delivery valve holders are tigﬁb
ened with exactly the torques specified on page 3.

Cal . .
Attach the measuring device for setting pre-stroke and
one of the two extensions (thread M 12x 1 or ©
M 14.5 x 2). (Fig. 63} .

b

‘o

.

Fit pressure regulating valve {complete with O-rings).

.. Fitting position: ‘

On the left when looking at threaded end of drive shaft.
A




6. Settmg the pre-stroke

) ) , Remove the pump from the clamping support aqd
o : : ’ . . mount it in the clamping bracket of the injection pump
. ot . g . " . ‘test bench, Connect the drive coupling.
S : o Clamp the pump on the,test bench in such 3 way that
' o . '&_the coupling is stressed. .
- : : . 'To dorthis, fit the pump drive coupling into the back-
- - lash-free drive coupling of the test bench. Loosen
clampmg bracket fastening screw and pull bracket
(together with pump) away from drive coupling, hold
bracket in thns posmon and tlghten fastening screw.

~

Connect the test oil supply hose,

Fit the dial indicator the pre-stroke measuring device | ._ -
and with the plunger at BDC, slide the dial indicator i
along its rod until the small hand reads 4 mm/0.158 in. o

>
. -

Swutch on the test bench Set test oil supply pressure to
0.2 bar/2.8 Ib/in2, The governor-control puston is not to.-
be in the “stop’’ position. )
Turn the plunger to BDC and set the large hand of the - .
dial indicator to “0" (test-oil flows out through the
measurmg devuce overflow pupe) '

Turn the drive shaft in the direction of rotation of the
pump until no more test oil comes out of the overflow.
pipe (start of pump delivery).

Read-off the dial indicator. (Fig. 64}
Turn the drive shaft slowly in the opposite di_rect'iont
After max. 0.02 mm/0.0008 in lass stroke, test oil.
should once again start to drip. Repeat pre- stroke meas~ )
urement,

. -

Compare the value read-off from the dial indicator with\ ‘ -

. the pre-stroke specified in the approprnate Test Specnfn - *-‘ .
cations Sheet (VDT-WPP..). :

Compensate for deviations from specification by placing
appropriate washers under the plunger base. To do this,
remove the pump from the test bench and secyre itin
the clamping support, remove governor-control piston
and throttle, take off hydraulic head and reinstall after
fitti\g correct washer, :

If the pre-stroke is excessive, fit a thlcker washer ifitis.
madequate fit a thinner washer

If one has to choose between two different washer thick-
nesses, the thicker washer should be chosen. Carry out
check measurement when finished. (Fig. 65)
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Measure the cam plate lobe-height (stroke):

When taking the measurements necessary for the fitting
of the plunger return spring the height of the lobe on the
cam plate is important. It is measured at this oppor-
tunity by rotating the drive shaft so that the plunger
travels from BDC to TOC. This length of travel of th
plunger corresponds to the lobe heught and can be read -
on the dial indfcator. . , .

_ When measuring the pre-stroke of distributor-type )
pumps for two and three-cylinder engines, please note
that the cam plates from pumps from fourcylinder

respectively six-cylinder engines are used. Therefore only -

every second upward stroke is actually a delivery stroke,

This is confirmed during prestroke measurernent on

pumps for two or three-cylméer engmes by the fact that -

the plunger travels from BDC to TDC without the flow
of test oil from the overflow pipe being interrupted.
Pre-stroke can be measured during the next upward
stroke. , -

Set the timing pointer according to the data in the Test.
Specifications Sheet. Attach the cover Do not forget the’
seal ring.

Remove the pump from the test bench and secure it in
the clamping support.

Remove the pre-stroke measuring device, screw in the

central’'plug and tighten it with the prescribed Iorque
Use a new seal ring.

Remove the hydraulic head.

Plunger return spring fitting: .

Place the spacer sleeve (instead of the plunger retum
spring) and.spring seat with washers on the hydraulic '
head and insert the plunger {with the appropriate
washer, as determined whnlst setting the pre-stroke, Qn
the plunger base) into the hydraulnc head. (Fig. 66)

Measure from the plunger base washer to the semmg
surface of the hydraulic head (dlstanoe h). (Fug 67)

WP 46114
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Set the cam plate to BDC.

Measure from the seating surface of thel~)ur‘ﬁ”p houiing 0 -

the center of the cam plate (seating surf ice of the
plunger base washer). (Distance-i} (Fig. G8)

e ’ S
Compare distaﬁnce'h to distance i.

General case:

. Compensate for difference between distance "h" and it

by fitting appropriate washer(s) between plunger base
and spring seat. -

However, note: : o

On cam plates with 2.5 mm/©.098 in lobe h‘e_ight, the |
length of the return spring, when fitted, is the same as
that of the spacer sleeve. Tl}as applies to the general case -
above. : I —

For smaller lobe heights (e.g; 2.2 mm/0.087 in) dis- .
tance h must be larger than distance i by exactly the . .

difference between the lobe height and 2 5 mm/O 098 in .

{e.g. 0.3 mm/0.012 m)

For larger lobe heights (e, g.2.8 mm/O 11 m) distance h
must be less than distance i by exactly the difference
between the lobe height and 2.5 mm/O 098 in.
(e.g. 03mm/0012m)

~.

‘ RN

Place the washers as determmed durmg ptunger return .
spring fitting, on-to the plunger. Fit the washer with the

lubricating grooves 1ast se as to be next to tha spring
seat. Put the spring seat on the washers and the retum
spring on the seat. : :

With the appropriate washer (aé determined during s _
setting of the pre-stroke) between plunger base and cam - ..;"*

)

plate, fit the complete assembly on to the cam plate in
such a way that the cam plate drive pin fits into the
plunger base notch. (Fig. 69)

-
f
N .
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Make sure that the large hydraulic head seal ring is not
damaged and that the small seal nng has been placed in
the housing {arrow).

Without tcppmg itor damaggn’g the seal rings, insert the
hydraulic head slowly and carefully over the plunger and
into the housing. (Fig. 70)
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To align the hydraulic head correctly with the pump
housing tighten the four fastening screws first (fit the
bracket for the Bowden remote control cable, if in-
cluded). Then loosen each screw one half-turn and insert
the auxiliary too! (manufactured according to drawing 5,
page 31 and with bushing of delivery rate control device
fitted} into the governor-control piston port. Press the
tool against the hydraulic head and move the latter L
lightly back and forth. When itis Jfelt that the front face
of the tool is flat up agamst tthe énd of the control
piston port in the hydraulic head the fastemng screws
are to be tightened. (Fig. 71) N

> Carefully m_sLtaII the throttle and the complete speed
control device,
Carefully instdll the governor-control piston.
Rotate the control piston so that the notch points away
from the throttle port.

~ Fit the complete delivery rate control device so that the:
drive pin engages in the notch in the contro! piston.’

Push the delivery rate contro! device and the speed con- -
trol device against the hydraulic head and fit the stop
plate. (Fig. 72)

s -

In the cage of a throttle with collar fitting check that the
play-compensating spring is still engaged.

To do this fit the torsion springs and the washer under
the delivery rate control lever. (Fig. 73)

AN )




Attach the delivery control lever (shorter than the speed
control lever) and speed control lever and secure them
with lock washer and nut. .
Move the speed control lever lightly back and forth and
check to see that the throttle can be rotated wnthout
play.

{f backlash is perceivable (in the splmes of the shaft, the
bushing and the throttle) this indicates that the play-
compensating spring has jumped out its Seat.

Remove the speed control device, disassemble, re-engage
play-compensating spring, reassemble and install again.

.

Engage torsion spring. (Fig. 74)
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. VDTQWJP161/4 B Suppl.1
| . Ed1

Dlstrlbutor-type 1
- Fuel Injectlon Pump
EPNA H..C.

Thns supplement contams n developments which.

apply to the indicated’ ‘sections of instructions” .

VDT-WJP 161/4 8 when repal rmg dlstnbutor type fuel
) miect»on pumps EP/VA H .C ’;‘.'_- . .

V. a) Sieve ring

L p) Pre- stroke -

\‘ - d) Electncal shut~olfs .
o \ e) Corfectuon P
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a) Sieve ring

Disassembly /
Between Figs. 7 and & 2 -
Text before “Take out the cam plate””, -

On pumps with sieve rings, remove the sieve ring and the

spring washer.

""Take out the cam plate”.

Assembly
Between Figs. 48 and 49 b

Text before ““Position the washer on the cam plate so
that it will fit into the plunger base recess”’.

Fit the spring washer on the lug in the housmg and lhen
the sieve ring on the spring washer.

Note installation position:

Fit the spring washer so that (he sieve ring rests on the | :
inner part of the spring washer and the hole snde of the s
sieve ring is visible from the outside.

Fit the sieve ring so that the sieve holes are not covered
by the spring washer tongues. '

& ' L . .
The sieve ring and spring washer are held in place by the - -
hydraulic head, when fitted, pressing the sieve ring
2 against the spring washer

Blow out the vent hole (arrow). .
“Position the washer..."”
v ;
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b) "‘Pre-stroke 0"’
Between Figs. 50 and 51
Text before “To align the hydraulic head correctly...”

On pumps with “pre-stroke 0" {according to Test

Specification Sheet), fix the hydrautic head to the pump .

housing with all four screws.

Mount-the dial indicator 1 687 233012 — EFAW 63 in
the measuring device KDEP 1032.

Using a marking-off table or similar device, pre- ‘load the
dial indicator 30 mm and set the gage at 0.

Fig. 4

A number is stamped or engraved on the hydraulsc head
top or on the control lever side. The figure shows both
possibilities. The number 345 means 23.45 mm (speci-
fied value). If the number 335 for example, is stamped
on the hydraulic head, the specified value js 23.35 mm.

Thus, the value given on the hydraulic head is without

~ the initral number 2 and the decimal point. .

Set the pump 'plunger at BDC (bottom dead cemef),

Introduce the dial indicator feeler pin into the tapped .
hole of the central screw plug. Place the measuring
device KDEP 1032 flat on the sealing surface for the
central screw plug and measure to the plunger lop? .

When doing so, note that the measurement.is subtracted
from 30 mm. Therefore, the value cannot be read
directly from the gage. )
Example:

If the dial indicator shows a reading of 6 5 mm, the
actual measured value is 23.5 mm.

The value shown in the example in Fig. 4 is 23.45; mm.

Compare the indicated value (actual value) with the
specified value given on the hydraulic head. Any
difference between the.actual value and the specified
value should be corrected by placing appropriate washers
in the plunger base.

If the actual value is larger than the specified value, a
thicker washer must be used; if it is smailer, a thinner
washer should be fitted.

Measure the cam lift {stroke). (Important for the opera-
tion “Plunger return spring fitting’’ descnbed in
VOT-WJP 161/4 B, p. 27). mffy' *® 2

For this purpose, screw measuring dewce KDEP 2940
with dial mducator"i 687 233 011 — EFAW 7 for thread
M 12 x 1 and central screw plug for thread M 14.5 x 2
into the hydrautic head.

Screw device KDEP 1026 with dial indicator
1687233011 — EFAW 7 into screw plug (M 14.5 x 2).

Measure and record cam lift.

Adjust the timing pointer according to Test Specifica-
tion Sheet. e

In pumps with “pre-stroke 0", the hydrauhc pre—stroke
measurement (p. 25, 26) i3 not carned out.

]
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c) Removal of a tilted eccentric race
Between Figs. 21 and 22. )

Text before “Remove the retainer”’.

’
N -

.
If the eccentric race still tilts, it must be removed. For
this purpose, slip a device {manufacture according to
drawmg 1, p. 8) under the eccentnc race.

Centrally align:the dewce (stud head in the notch of the
extractor part.} -

P o

The self-manufactured auxiliary too! {drawing 2, p. 30 i
VOT-WJP 161/4 B — note addition to drawing 2, p. 8 —
thread M 10, 50 mm deep) should be screwed onto the
stud of the device. If necessary, hold®he stud with a
screwdriver through the drive shafthole in the housing.
The eccentric race is now held between the extractbr
and the auxiliary tool, -

By pushing and pulling on the auxulnafy tool grip, the -
tilted eccentric race is loosened and ¢3n be removed
together with the tools

Note
Thig operation may cause shavings, which must, on all
accounts, be removed.




d) .Electtical shut-offs

- Pumps with electrical shut-offs are special models which
will be included in the annex to VOT-WJP 161/4 B, \

The electromagnet on pumps with electrical shut-offs is
fastened 1o the side opposite the control lever with-
4 screws, N

Néte:
In the magnet is a pin which is not fixed in place. Do not
lose this pin. ’

A spring présses against the throttle, .
This spring must be installed with a given initi‘al tension,

The spring is set in 3 similar way to the spill piston
spring (VOT-WJP 161/4 B, p. 22 and 23).

-

Push the throttle into the hydraulic head until it fits -
against the surface. Mea?re the distance from the stop
plate on the pump housing to the spring seat of the™
throttle (dimension k). S

Measure the depth of the cylindrical countersink for the
control device bushing (dimension ).

Dimension | subtracted from dimension k equals
dimensionm. :

wip 6il4 N. 4




Fit the shaft of the speed control device with washer
into the bushing. Measure the distance from the end face
of the shaft to bushing shoulder (dimension n). ‘

Dnm/ensnon n subtracted from dimension m equals
dimension o.

~e

’

Fig. 11 :

Measur€ the distance from the end face of the shaft 1o
the spring seat in the shaft with a stide caliper rule . '
{dimension p). There should be no washer in the shaft.

Note:
A center is located in the shaft hole. Do not measuré
into the center. w .

Dimension p plus dimension o eguals dimension Q.

i oo .
Dimension VI {see Test Sheét) subtracted from
dimeonsion q mducates the thockness of the washers to be
used.

E);ample' o )

* Dimension k . . B 23.0mm
— Dimension | Sl E -~ 25mm
= Dimension m- : S = 20.5mm

Dimension m .+ 205mm
— Dimensionn . - C = 16,9 mm
= Dimensiono -~ . : =- 3.6mm
Dimension o',j o B S ', 3.6 mm
+ Dimensionp = - ' '+ 9.6mm
= Dimension q ) " - o= 13.2mm
Dimension q ‘ ‘ - 13.2mm
— Dimension VI (see Test Sheet) - 124 mm

= Washer thickness .~ = - "= 08mm

All other operations in repairing éumps_with electrical
shut-offs are the séme as described in.VOT-WJP 161 /4 8.

Test instructions

- The electromagnet m;:st be switched on white testiri“g
. pumps with electrical shut-offs, i.e. the voltage andncated
in the Test Sheet must be applued ¢

Testing the magnet -
~ ®

The magnet must pull-in at the cut.in voltage md-cated
in the Test Sheet.




e) Correction

The torsion spring for the speed control device shown in
the figures in instructions VOT-WJP 161/4 B was .
inadvertently shown in the wrong location.

The spring must be engaged as shown in Figs. 12 and 13
of this supplement.

Please take note of this correction.

i
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Extractor

,’.Drawmg 1
Material: Steel

Drawing 2 .
Material: Hardwood or aluminum

ca. = approx.
¢ =dia.

¢
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1. Repair of the Autometic Excess
Fuel Starting Device

The following information should be inserted in
Section 4 (“’Repairing the Hydraulic Head'’) of Repair
Instructions WJP 161/4 8 following the description of
repair of a hydraulic head with a leaky non-return valve,

Disassembly of Parts

Insert the puller, KDEP 1027 without sbring pin, far
enough into the clamping sleeve in the hydrauhc hedaok
(Fig. 1) . -

Insert the spring pin. ) v i

Withdraw the clamping sleeve by turning the hand wheel
and applying counter-pressure to the holding pin.
Remove pie staming piston and spring by tapping the -
hydraulic head against a;piece of wood.

Using a punch (diameter about'4 mm), drive the plug

out from the clamping sleeve side.

A stuck starting piston shoull also be driven out, -
together with the spring and the plug, from the clampmg
sleeve side. (Fig. 2)

Repair 4
Check the starting piston and bare in the hydrgu)ic head
{i.e., the starting piston contact surface) for wear. If =
necessary, repolish the bore using tallow so that the
starting piston can move smoothly.
Wash and blow out the hydraulic head.

- No repair is possible it the starting piston or the bore is
badly worn.

v
’ b

-Measure the duameter of the plug Wthh has been
" removed.. ;

See VOT-BMP 161/41 for selection of the plug size. .

The replacement plug must always be one size Iangr
than the actual dimension of the plug which has been
removed. .

) B ‘ : L .
in the following assembly pfocedure, and in order to
measure and set the gap dimension, use the pressing and

_measuring devnce KODEP 1037 (Fig. 3)

Adjusting screw
Clamping screw

Swivel arm

Measuring adapter
Pressing tool

Reflector bracket with reflector
Bracket for dial indicator
Hollow screw

Hollow screw

Thrust screw

Thrust piece

- O WEONOUEWN -~

-




WP 4ils N.2

Assembly . .
& . .
N -«

Using the pressing tool (included with the pressing and
measuring device, KDEP 1037), tap the plug in as far as
the pressing tool will go (to a depth of 2.9 + 0.1 mm).
When doing this, be sure that the pressing tool is not

tilted t0 any one side. (Fig. 4}

Soak the starting piston in test oil. From below, insert .
the spring and the starting piston into the bore in the
hydraulic head and press the starting piston lightly
against the plug with a suitable pin. When this is done, -
the spring will rest securely in its mounting in the plug
and in the starting piston (Fig. 5)

.

e . 9
With the clamping sleeve side towards the thfust piece,
fasten the hydraulic head tp'the preSsmg and measunng
device KDEP 1037. (an 6)

Dependung 6 the thréads in the Wauhc head Tu the
reflector bracket 10 either the hollow scréw with thread
M 12 x 1 or the holoow screw with thread M 14.5 x 2
(both screws are accessories included wuth device

KDEP 1037).

Screw the hollow screw and reflector bracket into the
threaded hole in the central screw plug in the hydraulic
head,'and tighten 1t hand-tight. {Fig. 7)




Place the clamping sleeve on the thrust:piece and press it
in place using the thrust screw’. (Fig. 8):
.o

i

i
P
i
.
.
i .
Screwthe measuring adapter (included k/vith the pressing

and measuring device, KDEP 1037) mto the feeler pin of
dial indicator 1687 233012 - EFﬁ 63 ‘

Carefully insert the feeler pin and m asunng adapter
into the thrust screw of device KDER 1037. Fasten the
dial indicator to the bracket. The measiying adapter
must sense the position of the stamnf p!ston (Fig. 9)

1
N
[
»
. Y

3\
\

K

|
|
\
|
l
|
'\
N

’ A}
Swing the adjusting screw on the swivel arm so that the
screw lines up with the dnal indicator féele{ pun (F-g \10)

v

BN

Tighten the clampmg screw at the vaot po:ht of the
swivel arm. (Fig. 11)




LY

Measuring and Ajusting the Gap Dimension

(= 0.2 £ 0.01 mm; possible deviations are listed in the

Prufblatt (Test Specifications Sheet) as

dimension Vi),

The gap dimension specifies the size of the gap (x)

between the wall of the bore and the starting piston

helix. (Fig. 12}

X gap dimension to be 5a Reflected image of
adjusted starting piston

1 Reflector 6 Annular groove in

2 Hydraulic head starting piston

2a REflected image of 63 Reflected image of

annular groove in annular grodve in’
hydraulic head © starting piston
3 Bore for starting piston 7 Clamping sleéve .
4 Plug . 8 Bore {a) .
5 Starting piston " Ba Reflected image of
bore (a)

Align the reflector {see arrow) by turning the hex. .-
socket head cap screw on the reflector bracket so that
the bore in the annular groove in the hydraulic head is .
well iljuminated with the illuminated magnifying glass,
0681 469 002 — EFAW 25 B, and can be easily viewed.
(Fig. 13) . ) S

172

By turning the adjusting screw-inward (transmittingxhe o

force through the dial indicator feeler pin and the
measuring adapter), press the starting piston against the
spring until the annular groove in the starting piston is

seen, using the reflector and the illuminated magnifying . -

glass, to be positioned in the bore in the hydraulic head.
The annutar groove stands out visibly against the
polishedsurface of the piston. (Fig. 14)

Continue to turn the adjusting screw slowly ‘inward until
the annular groove can no longer be seen, that is, until

the starting piston helix just covers the bore (see arrow).
In order to recognize this position of-the startin piston
accurately, illuminate the left wall of the bore.

Correct the position of the reflector if necessary. Set the.
dial indicator 1o zero. In order to check this setting, turn

—

the adjusting screw back and repeat the zero-point
adjustment procedure as described above. {Fig. 15)

-




Without changing the zero-point setting of the dial - -
indicator, back the adjusting screw off about 0.4 mm
(= gap dimension + approx. 0.2 mm). -

"Press the cl‘a'mping sleeve inward unti! it touches the .~ s {
starting piston (recognizable by the deflection of the - '
Jndicatot nesdle). (F:g 16) . ) N

v : v s . . T -
Press the clamping sleeve farther iﬁ\h(ard until the reading -
on Ihe dial corresponds to the presct{bed gap dimension. °

'

lmponant :
When reading the dial, the thrust screw must not be
under any load, i.e., it must be turned back (Fig. 17)."'f'

Swing the adjusting screw with the swivel arm. away"
from the end of the dial indicator feeler pin, detach the
indicator, turn the thrust sciew all the way back, remove
the reflector bracket from the hydraulic head, and
remove the hydraulic head:from the pressing and
measuring device, KDEP 1037. \ -

—
Check the operation of the autoinatic excess fuel

.starting device which has just been repaired by

subjecting 1t to the nor,mal tests prescnbed for

chstnbulor type fuel m)ectuon pum s\,,

R
%

2. Removing and“F\itting the Retainer
on the Drive Shaft

Removal - - . ) S

These instructions should be inserted between Figs, 21
and 22 in VOT-WJP 161/4 B, i.e.. before the text whicﬁ
starts Pemove the eccentric race..”

Y .
Clamp the drive shaft in the vise with the drive members
{use protective jaws).
Slide protective sheet (maqufacture focally accordmg to
Sketch No. 1) between the fuel supply pump impeller
and the retainer,”
Spread the retainer ith pliers and force the end of 3
screwdnver between the retainer and the drive'shaft.
It is useful to grind the tips of the pliers so that they
18 match the ends of the retainer. (Fjg. 18)




Press the retainer off the drive shaft'using the
screwdriver.

Important note:
In order to avoid the danger of an accident, the retainer
should be allowed to jump off the drive shaft only

against a rag that is held as close to it as possuble
(Fig. 19)

Fitting

These instructions should be }'nsened between Figs. 35
and 36 in VDT-WJP 161/4 B, i.e., before the text which
starts “The two holes lying opposite one another...”.

Use the tools manufactured focally accordmg to Sketch
No. 2, when fitting.

Press the retainer over the cone onto the sleeve.. (Fig. 20)

|
i
|

Shde the sleeve with the retainer onto the drive shaft.
(Fig. 21) i

Using a screwdriver, press the retainer off the sleeve and
let it jump into the notch Iwghe drive shaft. (Fig. 22)

WP 44y N.)
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1. Test Equipment ‘and Tools.

Ve
A

Test equipment—k
Tool

Part Number

- Type |

Designation -

*Application -
-Remarks .

Flange
Flange

Test nozzle

Nozzle holder

with test nozzle
~

Fuel injection tubing
{6 x 2 x 840)

Testing device

N

1685 720 062
.1685 720 087

0681443014 _ .

1688901000 *

1680750 ..

1688 130 075"

_ EFEP157/8 i
- EFEP157/13

EFEP182

1

. B
EF8511/9G: -

' EFEP 198..

EFEP 495 A

;“‘Mouh(iﬁg of pump,

50 mm (2 in) register IR
46 mm (1 13/16 in) register . - "

.

adjusted to >150 kaf/cm? (2130 psjn),

. one unit adjusted to 200 kgf/cm i,
. i

(2840’ psn)
‘See offer sheet - - T "
"VOTd\HF 295 Shee; 31(4. 69) :

For med&unng the supplv pressure

~"and supply pump pressura (pressure .
gauge set with flttmgs) :
~ For measuring the tummgdevuce a
; charactenstucs with fitting for _ -
'measurement of supply pump. pressure. h
-'.For pullmg out the clamping bushmgs
-of the pressure control yalve i

- Measuring device KDEP 1025.

Puller | kDEP 1027 -
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| .. TEST SPECIFICATIONS EP
. " VDT-WPPQOV/4B o

o)

. . ) L . Ediﬁpn ereplacing
Distributor-type S
fuel injection pump R L
. i - - " Y
Special notes: Testinstructions VOT-WPP 161/ e
&L For pre-adjustment see overleal . . "% { . wa
- . Nozle EFEF182  Testoil Corgrvn ol et .
: Nozzle holder EF 8511/9 "QOutside Germany Shell Calibration flundBorC ' R

i . : : [ ) E‘ngihe'modelzk R, /
. Opening pressure 150 kgf/em? . Testoil = * . 40+ 5° C : i : e : d ]
e (2130 psi) temperature . (104 + 9°F) - / S - Lo

/ . Fuelunjection 6 x 2x840 mm Feed pressure 0.2 kgf/em? (2.8 psi)! .

/ L e
- - l /."'v
- o ,

tubmg ) T <«

) " e

\

All test specifications apply e-:lus-vely to BOSCH fuel injection pump. test stands and BOSCH {est equnpmem

Pre-stroke setting . mm ' " .
. ' - ! : ERES
. Lo " Volume difference
rev/min Cemd
1. CALIBRATION OF PUMP o o
1.1 Timing piston travel : . \ mm . : e N
: - i : . R 2 TN
E - 1.2 Supply puimp pressure . A B . kgf/cm? (psi). 17 s RSO -
. $ 1.3 Full-load quantity : : Sl emy/1000 T st T
2 148 Lowidle ' R P oW strokes DL T e S
z . . N B T S '
= 1.5 Start - - S~y S .." e
T s Bveak -away o I S - . \"‘ o : L
€ 2 TEST SPECIFICATIONS and in brackets = (CHECK syp5c|p|c)\ﬂo~s) S
¢ 21 Timing device - rev/min - _ - mm - Lo T R e
2 3 Supply pump rev/min kgf/em? > o R '
3 § : . . . oL . & R A
; 2.3 Delivery quantities . - . T R 7
‘05 | . .‘ ) © L k, ‘ N ) .-, : ' . 'v"j X v K //
H Speed Delivery-rate | * : N " B ' Overflow quantity
W Speed.. | Delivery-rate " ov/mi : - N o _ " Overllow quantity
& - control lever |control fever revimin . . cm:/1000 strokes o L femM10sec -
fa ‘Max. speed Full-load, - . B _ - ‘_ ‘ . : \( ; ’_/ T e
FERT ) : : o . o-
' i ! o » it LIS ° . ag e
p - - Sl - . . -
: : N B .
E ¢ " 'f\“ . ./ e —L—,—'—".‘f"
g VA =Y BN :} L | T e .
S _Ashiteet——— - | e
= B . - o : S~y
g “d " ,/ -
§ - — T -
& ldling stop Full-load . ' . ’ I : .
; . i . : T - . &
£ e
S ) v
< | _
' " N
4 . . ,”" - . y C . ’ - ‘//
2 g3 D ~ a R
£ 'R OB ERT B OSCH GMBH STUTTGART GERMANY
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Pipeline diagram . .
&. - <
) ’,_v - ) .'\‘» " ".‘.
B o == e, ‘ ~ N . : HE » C

200 kgf/cm? @ 150 kgf/cm i : ;

L4 A Y v . !

- /|

[

o

All 1sll fell-oll |

1 = Fuel supply pump : - Pomped alumenmion Lo / ) L o N
2 = Filter - . R . T L 2= Filre - . . B
3 = Supply presJ?e regulator N e 3 « Régulateur de pression d amvée SRRy
4 = Pressure gauge 0 - 0. 6'(9116"1 {0-8. Sps») (wwlv pfmure) ’ 4= Manométres 0-06 kgf/cm2 (pmsion d amvéo) : )
0-2.5kgt/cm? {0 — 35.6 psi) (charge ofeswre) - ST 0-=28 kgf/cm (pression de charge) .
0-16 kgt/cm? (0~ 228psi) . _ W "o i 0-16 kgt/cm? Ipression dallmenmﬂon)
{supply pump pressure). ST 5= Porte-injecteur avec injecteurs 150 kg‘!/c:mz
§ = Nozzle holder with nozzles 150 kgt/cm? (2130 ps-) S * Porte-injectsur avec. injecteur 200 kgf/un
Nozzle holder with nozzle 200 kgf/cm? (2840 psi) . 7+ - su départ A pour débit de démarrage
atoutlet A for start quantity - o e "6 = Eprouvetts graduée gour mesum le débnt de décharge
6 = Graduate for the overflow Guantity L. ) “ " 7= Réservoir de fluide :
7 = Test oil tank , _— , f . ,
. . ) ‘,..‘(c .’ 'Jf"‘" S N "_;~,‘~ . .
1.= Bomba d¢ alimentacion
2=Filtro- . _° - o T -
3 = Regulscién ‘dete presibn de entrads : X Ty

. 4= Manbmeétro 0 0,6. lq;f/c:m2 (presién de entradal
0—- 25 kqflcm {presién de cargal

. . - 18 kgt/cm? (presion de la bom

. G\ ./ -+ . deali

- & = Portainyectores con iny

T "l v 53 Pappsinyector con j

250 d8 medic-én det caudal W

I= Reclpiento de aceite da,amavo -
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‘ e 2 Test Condutlons
‘ x ) / (seePlpelmeDwgram) o ‘ v ‘

; Test oil 01 61 v 1 1is used for testmg at-a temperature of
K 40 + 5°C (104 + 9° F)_ and a supply presure of
" 0.2 kgf/cm?® (2.8 psi) at all speeds ,

Qutsidc Germany "Shell Calubratnon Flusd B orC’ can

be used | - .
}, = _ : ) The overflow quanuty at the 0verflow valve is, retumed .
SR . ) ' to the test oil tank of the test stand through plastic -

tubiog. The oil can be collected here in a gradua;e for .
. measurement of the quantuty of overflow.
. e i
’ . s : . 2.1 Test equipc'nem EFEP 495 A - :
; - is required for the following measurements: . .=, .
Pressure gauge 0-0.6 kgf/cm® (0-8.5 psi) for measuring -
" the-supply pressure (built-in check valve for the protec- . -
tion of the pressure gauge) is connected to the supply :
inlet (supply pump inlet). :
Pressure gauge 0-16 kgf/cm?® (0.228 psi) for measunng
the supply pump pressure is connected to the measuring

device for measurement of the timing device character-
1501Cs. .

2.2 Bend the fuel injection lines to the nozzle holders to .
permit stress-free connections. It is advisable to identify -
““the lines with the Iétters stamped on the distributor head - -
and to connect them to the nozzle holders in the se-*
quence A, B, C, etc. (see pipeline diagram). '
In some pump versions it is necessary to set one nozzle
to 200 kgf/em?® (2840 psi), in order to measure the start.— -
quantity, and to connect it to-outlet’ A. Thns measure- -
. ment is specified on 1he appropriate test specnfncatuon
1 sheet. . '

3. Test Procedure for o X
Readjustment -

Mount pump (overflow valve at top)
Mount complete pump on mounting bracket on the test.
bench so that the coupling is under a tensile stress, e .
mount pump on mounting bracket, loosen fastening bolt
of mounting bracket; attach drive coupling of the p‘t)mp
with play- free coupling of the test bench. Pull mouriting
bracket with attached pump against drive. At the same
time, tcghten fastening bolt. -~ R Flg 1
Connect”test oil supply® and overflow tubing, fuel u‘)]ec-
tion tubing with nozzle hotders (150 kgf/(:m -
{2130 psi); if need be, one nozzle at 200 kgf/tm
-2 {2840 psi]) and pressure gauges. Mount measuring deyice
; for measurement of timing device characteristics oppo—‘ h
site the spring side of the timing devnce i

A )
*Test oil inlet is always at the same point independéqt
of the direction of rotation (on the R.H. side whaa
viewed from drive end)}.
Remave delivery-rate control and speed control levers
Adjust supply pressure. Operate pump at about
100 rev/min and vent at the test nozzle holders.  Fig. 2 .

v
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o

Operate pump at the highest speed given in the test
specification sheet (Sect. 2.3). Fuel delivery must not be
interrupted when speed ts increased. Rotate throttie |f
this happens.

Turn throttle in the dnrectuon of idling stop until the A
delivery becomes nougea[:;ly smallfr.

Breakmg-m

Adjust pump

‘ e ) ‘_ . ) Ot
See test specifications, Sect. 1, for.calibratign values. . ~
Set timing piston travel according to 1. 1‘:%.”:»' >

pump pressure according to 1.2

At the specified speed, the timing piston travel and the -
supply pump pressure must be within the given toleran-.
ces. Setting is made on the pressure comro; valve.

-- . N e et

~
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The use of the auxilia'ry tool (Sketch 1 on p. 13) some-
times will facilitate the following work sequence. We
recommend fabrication of thistool.

Initial position of spill piston and throttle

The initial position of the spill piston is indicated when
the notch points away from the throttle (see :Ilustra
tion). '
The initial position of the throttle must be determuned
by turning it with the pump running {approximately -
idling speed) and with. correctly positioned spill piston
(notch pointing away from the throttle) until the correct
quantity is delivered.

(1f the throttle is rotated-by 1/2 tum = 180° from thus
position, no delivery occurs). . .

. - //
‘ ’ /4

The possible mstallahon arrangemeudown in ans 7

and 8 for lhe spnll puston and thrgme and ‘the stops are"

normal. :

I1f the spill plston and throty{or the stops should be -
.- mounted - elsewhere, the’ ﬁ/m -load position of the spill,

piston and_the idling posmon of the throttle must be

determined..

The full-load posmor\/f the spull puston is opposnte the
‘stop position. - - // _
The idling posmon of the thronle is opposnte the maxi- .
mum speed stop! .

- leveri stallat-on right (vnewed frorgdrwe snde)

f 1- irection of ndlmg speed stop. .
2 £ direction of maxumum speed stop
-:3 = throttle-(speed) .

/»4 = fuu load stop durectson

5= spnllgn;_tpn (delw_ery rate)

6 “stop durect;on .

leverTnstallat-oo;left (weWEﬂ' from dnve sude)

1= full- loa¢stop dlrecuon -
. 2= stop direction vl
-3 = spill pistan (delivery rate)
.-4 = direction of maximum speeqsxop
- 6 =.throttle (speed)
. 6 =«direction of idh
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T
By depressing the plug in the pressure control valve, the
. supply pump pressure is increased and the timing device
characteristics are advanced. The mandrel shown in
Sketch 2 on p. 13 can be used. - Fig.9

\

After “pulling out the clamping bushing with the puller,
the plug can be pushed back; in this way, the pressure
.can 'bE™“decreased and the timing piston travel can be
reduced. ""ﬁ ' :

.

- "

The following work step is necessary:

Dismount pressure control valve (= one unit). Pul’ out
clamping bushing with puller, dismount piston and
spring, and push plug outwards. Reinstall spring and
piston, press in clamping bushing until flush, Reinstall
pressure control valve. . ©©  Fig. 10 and 11

'
|
J
|
i

Setting the full load quantity it

Operate pump at the speed specified in Sect 1.3 of the
test specifications and set the full-load quanmy by rota-
ting the spill piston to the specified value.

Rotation of the spill piston in the direction of full-load
stop results in a larger quantity. Fig. 12




w PP 4oy

Install delivery-rate control lever

Position spring and washer. Attach dellvery-rate oontrol
lever.

Installation position:

Push delivery-rate control lever onto the splines of the
control shaft of the spill piston with consideration of the
angle v (see reverse side of fest specifications). Do not
turn the spill piston. Angle v is the deviation of the
delivery-rate control lever from the perpendicular in
direction of the full-load stop. -

If the lever cannot be installed in the specified tolerance
range, snother lever in which the gearing is offset by
one-half tooth should be used. ~ Fig. 13

Let the full-load stop screw rest on the mounted deli-
very-rate control lever and secure it with a nut. Do not
turn the spill piston. Attach delivery-rate control lever
with nut and tock washer.

in pumps without spring-loaded stop, turn spill puston to
Stop position by means of the delivery-rate control lever
and verify if zero delivery occurs at nominal speed.

If necessary, use 3 lever with gearung offsat by one-half
tooth®,

*Lever with punch marks is offset by onehalf tooth
compared to a lever withou? punch marks. " Fig. 14
Place delivery-rate contrdl lever agamst full- Ioad stop
SCrew. L oY
Operate pump at the speed specified in Sect. 1.3 &f the
test specifications and set full-load quantity by turning
the adjustable stop screw. . ) Fig. 15

Setting of idling breakaway . -
Operate pump at the speed specified in Sect. 1.4 of the
test specifications. ;. ©

The delivery-rate contfol lever then rests on the full load
- stop.

Turn throttle in the direction of the idling stop unttJ the
required idling quarttntv is reached. Fig. 16
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Install speed control lever
Position spring. Install speed control lever.

Installation position:

Push speed control lever onto the splines of the throttle
controk- sRaft with consideration of angle a (see reverse
side ot test specifications).

Do not turn the throttle.

The angle a is the deviation of the throttle from the
perpendicular in direction of the idling stop.

If the lever cannot be installed in the specified tolerance
range, another lever with a 1/2 tooth offset should be
used. Fig. 17

,,,

Let the idling stop screw rest on the installed speed con-
trol lever and lock the stop screw with a nut.

Do not turn throttle.

Install speed control lever wnth sprmg lock washer and
nut.

Place delivery-rate control lever on the full-toad stop.

Place speed control lever on the idling stop.

Operate pump at the speed specified in Sect. 1.4 of the
test specifications and set idiing quantity by rotating the .
adjustable idling stop screw. . Fig. 18

o

) . -
. 3

Start Quamity ,

The pre-stroke, delivery valves and wear in the distribu-

tor-type pump influence the start quantity.

Adjust the mechanical start qummy

Operate the pump at the speed specified in Sect. 1 5 of
the test specifications. o
Note: In C-version pumps, the speed oontrol lever does
not necessarily have to be in idling position.

Slowly-pull delivery-rate control lever in the stop direct-
ion until the start quantity is delivered just before the
stop. Place spring-loaded stop on delivery-rate control
lever (do not compress spring) and secure with nut. Mea-
sure the start quantity (only at 200 kgf/cm? [2840 psi]
outlet, of specified). If necessary, correct by turmng the
adjustable stop screw.

In the stop position (= with delivery- rate control lever
overdepressed by about 10°), verify if zero dehvery is -
reached at gpminal speed. :

The ang is the total deflection of the delivery-rate
control lever (full-load to stop). Fig.-19

-

Measare automatic start quantity

Operate pump at the speed specified in Sect. 1.5 of the,,
test specifications.
Measure start quantity.

210
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Setting the maximum speed breakaway

Place delivery-rate control lever on full-load stop.
Slowly increase the speed until the value specified in
Sect. 1.6 in the test specifications is reached and at the.
same time, move speed control lever in the direction of
maximum speed breakaway. Be careful that delivery
does not stop.
Place adjustable stop screw on the speed control lever
and adjust the fuel delivery quantity by rotating the
adjustabla stop screw.
The angte § is the total detlection of the speed control
lever (Idling to maximum speed stop).

. L

Y

-

Test Pump

Whén testing the distributor-type pump only the values
not in parentheses in Sect. 2 of gli\b specifications apply.

Check ihe overflow quantity

Operate pump at the specified speed. Collect the over-
“flow quantity-in a.graduate and measure the volume. If
the overflow quantity specified in the test specifications
is not reachcd, the overflow valve should be replaced.

Check timing devnce ehmctenmcs and supply pump_
pressure characteristics

Place delivery-rate control lever on full-load stop and
speed control lever at the maximum speed stop.

Check ~timing device characteristics according to
Sect. 2.1 and the supply pump pressure characteristics'
according to Sect. 2.2 of the test specifications and if
necessary reset within the tolerance (as described in the -
Section on "“Pump Setting’’ on page 6).

Defects of the supply pump or pressure control valve
affect the timing device characteristics and the supply
pump pressure characteristics.

Defects in the timing device (for example, wrong spring)
aftect only the timing characteristics.

Disconnect measuring device for measuring the timing
device characteristics as well 3s the pressure gauge hose.
Install cover; be careful to msen the rubber gasket cor-
rectly.
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Check fuel delivery and break-sway characteristics

Check the fuel delivery and break-saway characteristics
accordiny 10 Sect. 2.3 of the test specifications.

Defects in the distributor head and delivery valves
appear in the full-load delivery characteristics.

Defects in the timing device appesr in the break- away
characteristics.

Positions of the delivery rate control and speed oontrol
levers according to test spec.fucatvon&

Do not read-the 200 kgf/cm?® (2840 psi) outlet in full-
toad and partial-load delivery quantity measurements.
Read start quantity only on the 200 kgf/cm? (2840 psi)
outlet if indicated in the specification sheet.

quantity control is influenced by the supply pump pres-
sure and can be corrected by changing this pressure.- The
correction must be within the tolerance range of. the
supply pump pressure and the timing piston travel.

Hook in springs for the delsvery rate control and SDeed
control lévers.

Demount pump and a\nm:h sea!s

‘4, '_("':'he(':king ‘

Only the values listed in parentheses in Sect. 2 of the
test specnfwatlons are valid for checking &’ d'stnbuton
“type injection yump
Checking: must. follow the same sequence as testing
. {Sect. "Testpump“b m).

If the pump must be adjusted, the test values’ apply.

e

The cutsin~ and “CUT-OUTpoint—of-the—automatic_start-. . _
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5. Auxiliary Tools
5. Outillage auxiliaire

5. Herramientas auxiliares o
’ : Solines (delivery rste control and speed oh
sre cantrelly brazed, sswed off snd tul ned

levier de réguistion de vitesse, brasée centrs
scide ot finie su tdur. o

Dentado de entsliadurs de |s patancs dtl
régimen, sujeto squi centricaments con 30id

fuerts, cortado y retornesdo

Sketch 1

Auxiliary tool
Material: steel

Croquis 1
Qutil auxiliaire
Matériau ; acier

!
Croquis -
Herramiqnta auxiliar
Material: Acero

‘ ~ | ‘.
| L P
s&l«mzhn?m_“” IR . N AR e Entre cafen 17

h .
Mandrel ,
Material: steel - Part 2is oavmd into Pert 1

. co I ’ /" pertie 2 vissée dans la pertie 1

Piezs 2 stornilleds en s pieza 1

/ uis 2
til 3 emmancher
Matériau : acier

/ ' , - _
Croquis 2 S : 4
/ Herramienta de calar ;‘ 101
! Material: Acero [_Q_
| >
A/F 7

/
|
-
/
{
i
CQéde?

. )
1 . N\ Enve cares 17




- TEST INSTRUCTIONS

S 46

VDT WPP 161/4 B Suppl.1
' Ed. 1

Distributor-type |
Fuel Injection Pump
0460.. EP/VA..H..C..

‘

This supplement contains new developments which

* apply to the indicated sections of instructions.
VOT-WPP 161/4 B when testing dlstnbutor -type
fuel mgecuon pumps EP/VA H..C..

1. Sottmg and tostmg the idle breakaway of EP/.
’ VA H. C m;ecnon pumps with quiet-idle device.

2. Pveu_gng ;he clampmg slecve into the pressure regu-
" lating valve .




1. Setting and testing the idle breakaway

When setting and testing the idle breakaway of EP/VA ..
H..C..injection pumps with quiet-idle device (called QD
in the text) the QD must be switched on. The lever of
the OD must be set at a certain angle and the speed control
" lgyer must be up against the idle stop. :
fNote: Do not remove QD lever.

ras

2

Setting the quiet-idle device

Remove bracket and retighten screws for hydraulic'hea’d_; )

For setting the angle of theoﬁ'f'ev'er mount setting device
0681440 006 — EFEP 56 C.on the test bench and aUgﬂ
it with the QD shaft.

-~ Align pin (manufactured locally accordmg to Drawmg 1)
to QD ball-type bolt. .

4

Set swivel arm of setting device vertically by means of a
square. Set pointer of angle scale to *'O"’. Set QD lever
10 the required angle, this is worked out by taking the°
number which is stamped on the QD and adding 6° {e.g.
21 {stamped number) plus 5 = 26° which is the required
angle). This angle is the deviation of the QD lever from
the vertical in direction of the speed control lever.

Set angle on setting device and.clamp swivel arm,




Adjust QD lever until setting device pin is in alignment
with the ball-type bolt when pressed up against it.
Attach return hose to QD.

Set idle breakaway according to VDT-WPP 161/4 B then
mount speed control lever and set stop. -

Fit linkage on ball-type bolt of speed control fever. .
Press the pin against the ball-type bolt of the QD agéin.
Speed control lever must be up against the idle stop.
Adjust length of linkage so that the ball socket of the
linkage can be pushed on to the ball-type bolt of the
QD without changing the position to whuch the lever
has been set.

Remove setting device.
Tighten screws of bracket with the prescribed mtque
Test breakaway again. 2

-

2. Pressing the clamping sleeve into the
pressure regulating valve )

e
In the text of instructions VDT-WPP 161/4, Ed. 1, page’”
10, paragraph ““The following work step is necessary *’
the sentence “Reinstall spring and piston, press in clamping
bushing until f '’ changes as follows:

Reinstafl spring and piston and, using tool manufactur-
ed locally according to Drawing 2, press in new clamping
sleeve \see service parts list — until flush.

Clamping sleeve




TN

D#mond knurl

15——]

. . Drawing 1
Material: Steel

. Drawing 2
“Material: Steel

i
\

o~
-
o,
(=)
+
V2]
o
[V
©

¢ =dia.
All measurements in mm

This pubdlicstion must not dbe /vepvoduud: its contents must not de
transferred (0 other persons wﬁnom our written permission. All rights
reserved. /

Rodert Bosch GmbH

12.7)
0-7 Stuttgart 1, Postiach 50. Printed In the Federal Republic of Ci.r(mziny’
tmprimé en République Fédérale d'Allemagne par Robert
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VDT WPP 161/4 B Suppl. 2
‘ Ed. 1

Distributor:type | Fuel Injectlon Pump
1

0460.. EPNAL H..C.

with Manifold Pressure Compensator

I
~
/

This supplement descnbos the procedure for testmg the e
distributor-type fuel injection pump EP/VA H. C T

- with manifold pressure compensator. - :
The following points apply to the mdlcamd wcttons of

‘ Test Instructions VOT-WPP 161/4 B: ! o

s l Ad;ust and check mamfold pressure compensatov

2 Meawve automatuc mninq l‘uel dehvery

/
/
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Basic adjustment

1. Adjust and Check Manifold Pressure Compensator

Replaces Figs. 12 to 15 and associatéd text in VOT-WPP

’

Unscrew housing cover. )
Remove adjusting screw (1), stop (3), and lever (4).

1

e

Check that the control rod (6) and the stop {3) can move
freely. : o :

Screw the adjusting screw ('1) inward until it rests against
the control rod (6); screw the stop (3) in for this'purpose.

‘ »

g

o
-
M

Using a commercially available calibrated scribing block,
set the basic adjustment to 10 mm from thg center of the
governor control piston shaft (5) to the center of the
boltt (2) by means of adjusting scraw (1). )

In order to support the calibrated scribing block, the ﬁase
of the setting device 0 681 440 006 — EFEP 56 C can
be mounted upside down on the test bench. '

Adjust-stop {3) for no play in its movement against the'
control rod angd then turn it inward about 2 more turns.

Remove the washer and the bolt (2} with the retainer
from the control rod.

Adijust the full-load delivery at the governor control piston
according to point 1.3 of the Test Specification Sheet.
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. Seile 3
Insert the bolt (2) with the long guide section forward

into the control rod.
Slide the washer onto the bolt. : <

-

4 . L

Slide the washer onto the governor control piston shaft
(S). Mount lever (4) and tighten it in place.
r

Check the full-load delivery again.

The full-load delivery can be corrected by shnﬂmg the
control rod with adjusting screw (1},

Tighten the lock nut (gasket underneath!).

A deviation of £ 1.5 mm from the basic adjustment

{10 mm) is acceptable and should be checked with the
calibrated scribing block.

Ifthe deviation exceeds the tolerances alloyved, the lever
(4). must be adjusted accordingly or replaced.

.

Conngct the compressed air line to the diaphragm housing.
" The regulating valve with throttle screw in vacyum gage
-~ 1688 130031 — EFEP 425 or 1 688 130 032 -~ EFEP 445
with a manometer 0 to 1.6 kaf/cm?) {quality class 1.0,
scale graduations each 0.05 kgf/cm?) can be used to
measure the pressure of the compressed air.
Leakage test of the diaphragm:
Mount the cap nut over the adjusting screw (1) with the
gasket. Set the compressed air to a pressure of 1.0 kgf/cm?.
Close connection 2" to the regulating valve and stop the
supply of compressed air. There must be no drop in pres-
sure as shown by the manometer.

£,
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With stop (3) set the full-load delivery at maximﬁm mani-
fold pressure according to point 1.3 of the Test Specifi-
cation Sheet and tighten the lock nut.

Check the other full-load points again.

Make the adjustment test of stop (3) accprding to the
Test Specification Sheet using the dial indicator and dial
_holder.

EFEP 455/0/2 or a tool, Iocally manufactured accordmg
to Fig. 8 can be screwed onto the dial mdncator asa
measuring base.

Drive the m;ectnon pump at about idling speed

Replace the housing cover with seal.

- 2. Measure the Automatic Starting Fuel Delivery

Special point to be noted in the text in VDT-WPP 161/4 8,

"Edition 1, Page 12, under "Meesure Automatuc Startmg

Fuel Delivery”’::
Place the speed comrol lever agamst the end stop

This pudlication muu not de reproduced. its contents must not be .

transferred to other persons without our written permission. All rights
resarved

Robert Bosch GmbH 121)
0-7 Stuttgart 1, Postiach 30. Printed in the Federal Republic of Germany.
Imprimé en République Fédérale d'Allemagne par Rodert Bosah GmbH.
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After-sales Service Instructions

VDT-W-460/101 En
T Ed.2

replaces VDT-WJP 161/4'. Suppl.3

Py
Repair instructions - {i\

Distributor-type fuel-lnjection pump
O“OOQVAQQHQOCQO _

Simplified measuring method

After- sales Service
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Equ:pment
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This publication has been redesigned with the forthcoming change-
over to microfilm in mind.

When a-publication has been transferred to microfilm, the screen
will be filled completely by a quarter of a printed-publication page.
For this reason, it is unavoidable that illustrations are repeated in
the case of longer texts in which teference is constantly being made- ~
to a particular illustration. '

Until the change-over to microfilm, we have slightly reduced the size
ot the prnt and of the illustrations. . S .

]

|
I
l
|
1

Contents !
i
1. Tools ‘
2. Measunng the governor spring chamber .
3. Measurnng the electncal shut-oft spring chamber

© 1979 Robert Bosch GmbH Automotive Equipment - After-sales
Service Department for Technical Publications KH/VDT,
Posttach 50, D-7000 Stuttgart 1

Published by: After-sales Service Department for Training and
Technology (KH/VSK). Please direct questions and comments
concerning the contents 1o our authorized representative in your
country. . )

This publication is only for the use of the Bosch after-sales service
organisation, and may not be passed on to third parties without our
consent. o :

Printed in the Federal Republic of Germany. Imprime en Répubiique
Féderale d'Allemagne par Robert Bosch GmbH. .
(6.1979) o




1. Tools \ I DA I
: A - S , E /

Measuring tool KDEP 1023 for measuring length; forée ratio // ;
Measuring tool KDEP 1094 for measuring the governor springs . -
Measuring tool KDER 1095 for measuring the electrical shut-off

A . \ spring chamber - :
2. Measuring the ‘QQvernor spring chamber
- A\ |

These instructions répla\c*,e Figs. 54 to’5_7 énd the associated text in
VDT-WJP 161/4 B. \ ‘; o x Af(

The remarks associated w\it\h Fig. 54 from “Setting t_"he goVernor
spring”: through “Push the control spool up against the mechanical
stop.” continue to apply. \\ - - “

" Initially, do not ﬁt‘O-rings on \t\he shaft and on t'h’é bdshing of the
delivery rate control device. There should be no shim on the shaft.
Insert the shaft into the bushing. o
Note the washer between the shaft and the bushing.

T

 Set the measuring tool KDEP 1094 to an overall length of about -
2 mm longer than dimension Vgiven in the Test Specifications -
Sheet. : . v 2 o °. C -




into the shaft.

«
1
1
1
¥
1
Y
1

Insert the measuring tool KDEP 1094 mst

Insert the bushing, shaft, and tool, wath t

ead of the f;ontrol spring
into the dellvery rate control devuce port.

he sldtted Aushmg forward

1




Press only the bushing against the hydraulnc head and control spool
which is resting against the mechamcal stop, until the shoulder of
the bushing rests agamst the pump housmg

Pressing on the shaft will result in an incorrect measurement

Note:
The drive pm on the shaft must not press agamst the control spool




Remove the bushing, shaft, and toé}l.

Remove the tool from the shaft an’ﬁ measure its length.
Compare'the dimension measured,wuth the specmed dimension -
(dimension V - Test Specifications 'Sheet) and cqmpe e for the -
dufference with suitable shlms '

-

i : -
Place O-rings on the shaft (with assemblmg sleeve) and on the a
delivery rate control device bushmg .

i ’ . L R »
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3. Measuﬂn’g_:jktﬁh'e _elég;_ricaljéhﬁf—qiff spriJng chémber

These instsuctions replace Figs. 8 to 11.and the associated text in

VDT-WJP 161/4 B, SupplemgnW' o o L
The introductoryiremarks in Section d) “Electrical Shut-offs” from

the beginning of the section through “This.spring must be installed -

with a given initial tension” and the concluding remarks from “All

other operations...” contiue to apply. =~ /T .. O

- A BN T _ o




Measure the Iengthof the shut-off stroke at tﬁe hydraullc head wnth

a depth gauge: Press: the throttle i in to/nts rest position for this, -
measurement. The throttle prOJects out from the hydrauhc head b‘y »;
the length of the shut-off stroke. ./ /
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J.!mtnally do not fit O-rings onthe shaft and on the bushlng & the -
speed control device. L
There should bBe no shim in the shaft ,
Insert the sh’aft into the bushmg S :
Note the washer between the shaft and the bushlng e
Insert th€measurlng tool KDEP. 1095 wnth the slotted bushmg S
forward, into the shaft o o S SR

Set the tool to an’ ove:all Iength so that its: pln is aﬁgned w‘lth fhe‘ pin
of the shaft - - DT : -




Press the throttle -all the way into the hydrauhc head

Insert the bushung, shaft and tool mto the speed control devnce port

Be suie that the drive
the throttle. -

E:X
pin on the shaft engages the dnve notch m
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Préss only the bushing against the hydrauluc head untll the shoulder
of the bushlng rests agalnst the pump housmg

N e
Pressmg on the shaft will result m an mcorrect measurement
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Remove the bushmg, shaft and/tool

L4

Remove the measurmg tool KDEP 1095 from the shaft and measure
its length.

i . . -/
V . /

'Place O-rings on the shaft (wnth assemblmg sleeve) and on the
speed control devnce bushmg R 4
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Measuring the length: force ratio of thé\elec"triéal shut-off épririg.

Clamp. the measuring device KDEP 1023 \with the sbring testerin a-
vise. ~. . o - ;

Set the unloaded spring téstgrio “0".
Ihsert the pressure spring between the Spring tester measuring ,
sleeve and the adjusting pin of theimeasuring device. R
Press the spring ég‘éinst the spring tester iheésdring sleeveiby )
turning the adjusting pin until the prescribed spring pre-load given in
the Test Specifications Sheet is indicated. .~

Tighten the tock nut of the adjusting pin.
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Measufe the length of the pre{ensioned compr.essions’pfing with
the caliper gauge between the measuring sleeve of the spring tester
and the adjusting pin (the sprlpg tester must not be compressed).

Remove the pressure spring from the measu_rihé device. |
Calculate the difference pétween tﬁe'dimension read on the caliper
gauge and the calculated length of the measuring device KDEP 1095.

Compensafe for the difference with sui_t_able.véhimé.'
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amming of Precsure Regulator

n Opel Passenger €ars- -~~~ yDT:460/1018"

with EP/VA. . H..cL163... '~ . 21977

We'are occasioned to point out thot the. followmg defecfs moy otise in Opel dlesel-powered
cars with EP/VA..H..CL l63. ., date of mcnufecture 625. ..632 L e N

o

Poor perfOrmonce, : blue smoke

Black smgken

A possible cause is jomming of pressure "reg:ulotOr 1,460 362 027+

et

Remedy: . - Tt ¥ o ‘ o R "ff/’(
.o N -

Remove pressure regulotor 1 460 362 027 using socket wrench KDEP l086

" Pull out the slotted spring pin using’ puller KDEP 1027. e
(See Tcst Instructions VDT-WPP 161/4 poge 8, Fig. 11) \»_ L
Remove the plunger by tapping lughtly on the workbench or vise.

Remove the helical compressipn spring. i
All components must be washed clean 'witl'\ o cold cleaning solution,
Lubricate oll ports with collbrormg oil prlor to reassembly .

tnstall the helical compression sprmg ehd plunger, checkmg‘?he plunger '
for freedpm of movement, :

T

Press in g new slotted sprlngm 4 001 usmg an ouxnhOry tooltobe -
user-fob icated. (See Test lnsfructlons VDT- 6l/4 st Supplement “Fig. 5V,

Install fl'we pressure regulator and tighten wurh the spec«fué‘&mrque of
8...9‘N|m(0 .8...0.9kgfem), .

Coution! ° l : o » S P
L v :

The valve setting, #.e. position of lhe plug in the volve holder, should not be oltered
| : .-

Should this neverthLless hoppen rhe internal pump presswe must be reod|usted on the
test bench. ! 5 .
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Only tor use within the Bosch organizetion. Not to be communicated 10 sny third party.

TIMING-DEVICE, MObIFPCATibN\ | ' VOT-1-460/121 En

on VA 6/100 F 1000 CR 199 or CR 199 p S 21981

- (IHC engine D 310)

In order to prevent misfiring and the formation of white smoke on International
Harvester tractors fifted with the D 310 eng1ne, the VA 6/100 H 1000 CR 199 and
the CR 199 P distributor-type fuel-injection pumps. have been modified by increas-
ing the t1m1ng -device adjustment. range by 3°. : . :

Unti] FD 922 (date of manufacture Feb. 1979) the timing- devwce p1ston was
adjusted with a setting of 3° "advance”. In order to shift.the nominal ‘start of
pump delivery to 6° "advance", a shim was fitted between the spring cover of the
timing device and the housing. A different spring (Item No. 26 on the Service
Parts List,/Part Number, 1 464,618 005) was also fitted. These modified pumps are
marked as follows: VA...CR 19 A or CR 199 PA:

As from FD 922 distributor pumps are delivered ex- works wlth the t1m1ng dev1ce =
piston and the spring (but without shim) already sset to 6°. “advance“ Mod1f1ed
distributor pumps with the code VA 6...199A which are ;§¢@1ved by service -

stations and which require a thorough»overhaul “must-bef fitted with a new hoUs1ng '
and new timing-device piston (Part Number 1 456 120 983 whereby the shim is to

be removed. A . , ,

. Warranty: Cy R
"~ Costs.dre to be borne py the eustomef.,Naffanty c1aims_cannot be aécebted,‘fe

N
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Only for use within the Bosch organization. Not 10 be commurucsted 10 8ny third party.
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NEW PRODUCT

Distributor-type fuel-injection pump VE..Fue ... - o .
with hydraulic cold-start accelerator (KSB) = ' .

VOT-1-460/5 En
~11.1982.

e
4

Genera]

For a better cold start and consequent runnrng up of the d1ese1 eng1ne, 1t 15 an
advantage if the injection timing"* o1nt can be advanced '

However, this must only be done withxa cold-engine. , '

The sh1ft1ng of the injection t1m1ng point. in ‘the "advanced" d1rect1on is carrled
out with a hydraulic cold-start accelerator (KSB)

Construction of the hydrau11c co]d start accelerator (KSB) w1th its ma1n
components

A

1 pressure regu]ator .
2 = pressure maintaining valve'
3 = expansion element .
4= ball valve =~ -~ = "~
"= KSB-valve: . .- CoE
Q' E :
_' ‘f
The cold-start accelerator contains two component groups B RN
e Pressure regulator e LT EAEE o
° KSB valve : . i oo S
These are connected with an e1ectr1c cable. B
An e]ectrwca1]y -heated expansion element: is ficted ‘in the KSB valve The
expansion element controls the pressure.
CH %’ﬂmm&&n‘o ; swn:n?\ 1‘ Po:ﬂ;cn $0. Printed in the Federsl Republic of Oomny
Imprime en Repudlique Federale d'Alemagas par Robert Bosch GmbH ,
9 o J:




1 = supply pump timing-device spring - 6.1 restriction bore

2 = pressure maintaining timing-device piston- .6.2 ring groove
valve pressure regulator; 6.3 cross hole

3 = expansion element , S , o

Method of operation

(2

The supply pump (1), contro]led by the pressure regu]ator (6),‘Creates‘a'preSSure
dependent on the engine speed. o
This pressure causes the. tlmwng -device piston (5) to press agalnst the timing- .
device spring (4) ‘and the start of 1n3ect1on is adJusted in accordance with
the engine speed ' :

Durlng a cokd start the thectwon timing. po1nt is moved in the "advanced"',
direction. This move is carried out as fol]ows ' .

N The piston in the pressure regulator (6) has a restriction bore (6,1)-along its
,length, through which a certain quantity can flow to the KSB valve.

When the engine 1is cold the'pin of the expansion element (3)-is lifted from the
ball valve (2)..This means that this quantity. must open the bal] va]ve 1n order
to flow away. .

To do this the opening pressure of the ball valve must be overcome.

This additional pressure affects the spring side of the piston: in the pressure
regulator (6), which results in a correspondwng]y h1gher pressure on the .
timing-device plston and in 3 certain movement in the advanced" d]rect10n5
When the engine 1is started the heatlng of the ‘expansion. elemeht is sw1tched

on at the same time. .

If, after starting, the engine has reached a sufficient operat1ng temperature, s
the expansion element expands and the pin opens the ball valve. P
The pressure on the spring side of the piston in the pressure regulator drops
and the advance movement of the timing device is switched off.

b
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i-460/5

The fo]]owing diagram represents the injection-timing point curve of a fuel-
injection pump with hydraulic KSB, depending on engine speed, for a warm
and for a’cold engine. ; : T S

"‘;

camshaft)

e _with cOld
. .engine

("

_-‘;;_.;. KSB 'safety. :
B circuit

= with warm
-~ engine .
1= timing
adjustment -

"

. 2. = engine speed
T e T

1)

. .2 -————fin—-(rnin'

The broken 1ine occurs with a cold engine and with hydraulic KSB as a result
of .the higher pressure on the timing-device pistons. o \ B
A safety circuit in the pressure regulator prevents the-engine’ from working.
with too-advanced an ignition timing point, even at higher speeds (more noise
develops and_over a ‘1g4hger period the engine will be thermally overloaded).
The safety circyit infighe pressure regulator (6) consists of a ring groove
(6.2) on the outer dif{fieter dnd is connected to the center bore with cross . .
holes. There are croshd holes (6.3) above the ring groove in the pressure
requlator (6). After §§ certain stroke of the piston (corresponding. to a AR
certain speed) the piffton with the ring groove opens the area above the
piston. ' ' : o R

This causes the presgt

similar to that with {f
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New Product o .- 40...46,58
DISTRIBUTOR-TYPE FUEL-INJECTION : ~° VDT-1-460/7 En v
PUMP FOR DIRECT-INJECTION ENGINE IN : . 11,1985 ‘ \_Y
FORD "YORK" , o e 1T -

1. General ‘ S ' f‘ ' N R

To obtain obtimqutorquég power, consumption, exhaust :
. emissions and minimum generation of smoke, a distri- ' S NG

butor-type fuel-injection pump with - S

- hydraulically actuated torque control |

- 2-spring timing device with return-flow restriction -

. - hydraulic cold-start”accelevator
is being installed for the first time on a directs
injection engine. g o .
R N . ]
» A
. "; o
gy p
- e :\"
I l Technical Bulletin . R #
Geschatteberech KH. Kundendienal Krattiahrzeug-Ausrustung )
BOSCH € by Robert Boach GmbdH, Postiach 50, 0-7000 Stutigant 1. Printed in tne Federal Republic of Germany
Imprime en Répubhique Fédérale d'Allemagne par Robert Boech GmbH
N Gm.




= Piston. 2 = AdJusttng pin L
2. Functional descr1pt10n of hydraullcally actuated ,
torque control’

,The pump interior pressure, wh1ch rises ]1near1y as a
function of engine speed, is applied to a spring-

loaded piston ?see plcture arrow). As in the case of
the manifold-pressure’ compensator, the reaction of the
piston is converted by a cone into a sliding motion, -
i.e. as the piston moves, the adJustlng pin sl1des over
the cone. - Consequently, the full-load characteristic
is corrected from falling to sllghtly rts1ng (negétive -
. full-load torque control? .

&~
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460/1381

When cold- start1ng, the pump interior pressure rises,
controlled by the hydraulic cold- start accelerator.

To compensate for the increased pressure, pressure is
directed via a connecting Tine from the cold-start
accelerator to the spring side of the hydraullcally-
actuated torque-control piston (see picture, arrow).
This prevents a reaction of the.torque-control piston
during the cold-start® phase, thus preventing undesired
generation of smoke due to too high an 1n3ected fuel
quantity. v . ) R

3
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| 46011352

Timing- dev1ce cover with pre]oaded spr1ng ’
Timing-device spring , .
Non- return valve SN

¢
PO

3. Timing device w1th 2- sprlng des1gn and non-return "
valve

4 j

o
Construction: -* : . :
The version of timing device consists: of t1m1ng-dev1ce
cover with preloaded spring, spring in t1m1ng-dev1ce
~plston and a.non- return valve, = -7 -

S
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46011353

e .
.

T1m1ng -device travel - '
. N b
, SR

Engine speed .

3.1 Functional descriptidn 6f-25§pring system

The timing-device springs are connected in series ‘as
regards their effect.. The spring in_the tlmlng-device
cover has a higherpreload. ..

According to the low-preload of the spring in the
t1m1ng-dev1ce piston, the piston moves only against

this spring up to a certain engine speed.
As of this engine speed (kink in curve), the force of.

the spring in the Timing-device piston reaches the
preload force of the spring in the t1m1ng ~-device cover,

and both springs work together.

S

Ei I Technical Bulletin
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Since these sprlngs act in senes, ge_ result is a L
“lower constdnt spring rate than the sgring rate “of the
spring in the timing-device piston.
This working~together of both: springs results in a

' steeper timing-device characteristic and thus in
improved adaptation of the injectiop timing to the
engine at higher engine Speeds. o :

6 | Technical Bulletin’
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1
2

Restriction
Non-return valve

3.2 Operation of non-return valve with restriction o

Since the restoring moments (vibrations) are very high ™~

with this fuel-injection pump, the timing-device piston
has had to be provided with a small restriction. The
additional installation of a non-return valve in the
timing-device piston results in fast adjustment of the
piston. . ‘ S ’ A
This valve opens when the piston is moving and closes -
during injection. : S ;

®*
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g K =

Pressure-control valve = - ‘4 |
Pressure-holding valve (ball vglve)
Expansion element : ¢

maowmn

4. Construction of hydraulic cold start atcejéréxor vk‘;
— VU ¢ R S
The hydraulic cold-start accelerator consists of a:
pressure-contro] valve, pressure-holding valve (ball
valve) and an electrically heated eﬁpan;iqn element.’

TechnicaT ‘Bulletin
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460/1358

- 3 -

Inlet connection

Line to spring side of hydraulically actuated torque

control
4.1 Design S ) IR

Contrary to the normal design of the hydrauli¢ cold-
start accelerator which is mounted on the timing device,
this cold-start accelerator .is on. the side of the pump
housing and has two additional connectingvlines.

-

One Tine leads to the inlet connection of the pump;... . "

and the other leads to the spring side of the hydrauli-
cally ‘actuated torque control. - The pump interior
pressure is compensated for via this Yine when cold-
starting (hydraulic cold-start accelerator is effec- .

tive)(smoke-free combustion). 3

S

Technical Bulletin
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4.2

v “

Funct1ona1 descr1g;10n of hydraul1

co]d—start‘

accelerator

the supb1y ’

Controlied by the: pressure ~control valve\
pump generates an engine-speed-dependent pressure. This
pressuré.forces the timing-device piston against the
timing-device spring, thus adJust1ng the start of -
injection as a function. of engine speed. .

For cold-starting, the injection timing is

ced.

This advance is achieved as follows.

\to be advan¥

A partial quantity flows\off through the res r1ctlon
bore ln the pressure-control valve. R A

Technical Bulletin
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y - \ 46011357 .
1= Supp]y pump 5 s Timing-device piston
° 2 = Pressure- hold1ng valve'6 = = Pressure-control valve
(ba11 valve) = 6.1 = Restriction bore
2a= Restriction 6.2 = gu]ar groove
3 = Expansion element " 6.3 = Transverse bore :
4 = Timing;deviCe spring 7 = Ling to torque control ..
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1- 4017
Seite ¢

400"357 .
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Supply pump

The pump interior pressure is raised by a downstream -

" pressure-holding valve (ball valve) and restriction,

and the desired pressure characteristic is obtained.
After the engine has beén started, the pressure-holding
valve is opened after a certain t1me by the electr1ca11y
heated expansion element.

The fuel flows off at zero pressure and the advanc1ng

by the timing device is switched off.

= : 5 = T1m1ng dev1ce plston

= Pressure-holding va]vggb ‘= Pressure-control valve .
(ball valve) 6.1 = Restriction bore
= Restriction 6.2 = Annular groove -

= Expansion element 6.3 = Transverse bore .~

= Timing-device spring 7 =.Line to torque control -

s
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" NEW_PROOUCT

Re'bismen 40...46, 58

~ File : 3 &
DISTRIBULOR-TYPE FUEL- .  Identty *  VDT-I1-460/8 €n
INJECTION PUMP WITH NEW ~ . . -
GOVERNOR SYSTEM o oo 05.1986

General o

To improve the operating conditions
during the warm-up phase of the eng{ne_
(e.g. oh VW Golf and Jetta as “of 1986
model year), a. distributor-tyge fuel
injection pump with \*& :

- housing-rigid idle spring (LFG)" and - ?
- {dle-speed ease, coupled uithﬁ -
has been 1nstalled 'uf

L) |TECHNICAL BULLETIN




*" 46071508

1= Id]e spr1ng
.2 = Part-load/maximum-speed governor spring
3 = LFG stop Iever .

In the new’governor systém.with houding-rigid-

jdle spring, the-idle spring is separate from the
other governor springs that determine the drive-
ability and is flanged onto the LFG stop lever on
the side of the pump housing cover. ,

This. means that the idle. delivery is adjustable
irrespective of the residual delivery . .

L,

|2 | TECHNICAL BULLETIN
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1 = Idle-st&p screw
2 = LF6 stop lever
3 = Stop screw for increased idle

4 . o e
The idle speed and the injected quantity at
idle are adjusted by the LFG stop lever: on N
the side of the pump housing cover.

If the stop 1ever is up against the, stop

480/1505 .

'

screw for incrgased idle, a controlled idle- -

speed increase is obtained via the separately
mounted idle sprfng .

) t
/
4
r
7/

o ¥
:‘k L9
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4601506

‘= Speed-control 1ever -
=‘Rei:;7al delivery adjusting screw-
Irrespective of the position of the LFG stop

lever, the desired driving state is selected via
the speed- contro1 Jever.

1
2

Note:

In this version, the previous idle-stop screw -
is -replaced by the residual-delivery adjusting ,
screw, which must not be adjusted. o :

-~

[ a rsc@tcu BULLETIN
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1 = Stop screw fo?/inc;ease ode
2 = LFG stop l;ﬁer :
3 = Connecting rod

Functiona}/g;sériotion of hohsihg—rigi&.jdle“‘ t/)f ’

" spring with idle-speed increase coupled with .

-KSB_timing device R T .
y o - : . I,r’-'r

wgpﬁfthe KSB timing-device lever:is actuated

p to the pressure point (timing-device stroke .. -

starts .approximately at 46° posfition~of timing-
device lever), the LFG stop lever is brought up
against the stop screw for increased idle via the:
connecting rod. . . U

~ . .
~
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1 //Compression spring

As/the KS8 timdng-device lever is further
actuated, the KSB (cold-start accelerator) = -~
1/5 ac“tivated and the compression ‘spring on’ the -

onnecting ‘rod is overcome .,‘

/This results 1d1e 1ncrease a\nd operatiou of )
//the t1m1ng dev ce. X J .
” N
) / Published by: (Y 1 :’ P O y
K \ & ; '—. ) N.{‘
Robert Bosch enbH S e 4 [ ‘
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- SCREWDRIVER BITS FOR™~ "~ " ~~——— -~ - VDT-1-860/1001 Eh_
‘SCREWS WITH SPECLAL-HEADS ~ TR TR P T AT G
Distributor-type fuel- L g
injection pump VE..s -~ o §uperse§es;gd1t}on 7.1981 3
A u,ﬁ??QV»w~ '§\' ‘:Qf.é; . .
o . t e . ‘,' ,’ ~}‘ ‘ a T 1}- K » '_\.. .‘
; ‘ '>. - - PR . ‘4 -
. , : s \)
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A ' <
_r"v o ".‘\
Cs
z ,‘_f A . !
- | ':ébs‘/ b
) \f v ~ {y.:g—“\‘?‘ ' .
.\‘ 3 \ - i
. R' |I ) \\ -t~-~
el - ‘. {" 2
. 1= Rec@ssed TORX head S i
y 2 = Tnternal]y serrated head XZN
. ) " 1. Screws with recessed TORX head (M 5 and M 6) - i
This type of screw is being 1ntroduced step-by-step on {" 5‘,} \
all VE pump types. This screw is used-for. fastening: .
the hydraulic head, housing cover, timing- devnce cover o e
and man1fold pressure compensatpr cover. R f R
1 |TechnicalBulTetin‘ S s » e i
e - (‘ ,' N . ‘ . o
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Su1tab1e screwdr1ver b1ts for torque wrenches (1/2"
square) are commerc1a1]y ava1]ab1e. o

Designation: :..;’

. Bit w1th 1/2“ square drlve for o ,
t Recessed TORX head screws T 30.

- Hahn & Kolb, Part no. 52 518 - 03055 :
-, Hazet, .- Part’no. 992-T30° -/ -
'~‘,Nera Kraft Part no. 767 C-TX 30 -

l'.‘Recessed TORX head écrews T 27

" Hahn & Kolb, Part no. 52 518 - 027Vf
- Hazet, = %7 Part nol 992 - T27. : -
Wera-Kraft,:.Part’No. 767,C%TX'27 :

‘. . N ‘\

2. Screws W‘fﬁ"nterna]ly sérrated head XZN (M 6)

Th1s type of screw is used on some. types of - VE”/
- distributor pumps (e.g.: for. IHC engines) for fastenlng
the timingsdevice covér., ‘Suitable screwdriver bits

for 1/2" square are~11kew§se commerclaliy ava1lab3e., C

t

.,

Designation: e £ A .
- Bit W1th 172" square«dr&ve for f'ﬁﬁj"'
. - Interna]!y serrated head screws M 6

;';;?3 © | Mahn & KoTb, Part no. 52 516-060
v % Hazet, - . Part no. 990-6 .
Wera-Kraft, Part no.. 760 C-M 6/52

© 0.

A

—
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0bta1nable for examp]e from: Hahn & Ko]b
. Postfach 333
7000 Stuttgart 1
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KDEP '1140°

_Part No.:

v

MOUNTING PLATFORM FOR
CALIBRATING NOZZLE- HOLDER ASSEMBLY

L
N
—

SNNNNANANN
N 7. VII//11S77

cowwrssd

40...46, 58 |

"VDT I-

with Tongitudinal grooves on the inside..

1.680 323 003.

N

.

460/10b4 En
4, 1985

While test1ng With KDEP 1140 on test. benches of ser1es ';‘
EFEP 375...410 and 5.., i.e. on green and blue test: :
benches, it may happen that callbratlng 0il escapes

through the sight glass (Item 4)
Remedy : )
Use o¥ reduct1on s]eeves of the latest type (Item 3),

Technical Bulletin
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OMISSION OF SUPPLY PUMP PRESSURE TEST ’ . - IvDT11-460/125 En
on distributor-type’fuel -injection pumps VE..F.. ] 4.1982

/
/

. W
R A
> . . -

The. supply pump pressure is of secondary 1mportance when - asse551ng the operation
of a VE..F.. distributor-type fuel-injection pump. The:fyel-delfivery and the
timing-device travel. are the dec151ve factors and must 11 1~1th1n the spec1f1ed
tolerance. -
The checking values (values in parentheses) contawned in all exrsﬁ;ng test-
-specification sheets under test section 2.2 for the supply pump pressucg,are thus
no longer val1d
\ . p : .--{~.
The checking of the supply pump pressure 1s, therefore to be d1scont1nued w1th
immediate effect when performing the as recelved 1nspectlon (warranty assessment)
on defecf1vefthect10n pumps. - S
In the case of*warranty inspections_ in- the after-sa @s servmce, al check meas-.
urements -given in. the test.specification shegt and ‘test instruction. manual’ ,are-to
be performed, with the exception of the above-mentioned supply pump pressure
checking value, in order to- locate the dec1s1ve operatlonal defect wh1ch 1ed to/
the complaint. . -
Only this defect shou]d¢fhen be stated in the warranty report

e

N
3 ! T

D

In case of inquiries, please contact your local representatiVe.

-

AT

- o“ Lt - -
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EXPLANATORY NOTES ON DEFECT NUMBER LIST - VDT-1-460/126 En
oy 5.1982

FOR DISTRIBUTOR-TYPE FUEL-INJECTION PUMPS

-

Complete and correct warranty reports are essential for the qu1ck hand]1ng of f;L'
warranty cases and are the basis for stat1st1ca1 qua]1ty control. o FEE
.3‘
For pertinent reasons we should like to make the fo]low1ng explanato:y'remarks on
the defect number 1ist for d1str1butor-type fue1 1nJect1on pumps, VDT-WAA 050/9-
15, of the warranty manual: , R L

1. Defect numbers

. i ~'z. a r .
Injection pumps coming to the 'BOSCH after-sa]es servace workshops are in prln-v
ciple field goods, i.e. not O-km items (warranty category 0). ol
Comp1a1nts on field goods should be reported exc1u51ve1y w1th the defect numbers .
printed "straight" and not with those pr1nted in italics (s]antlng) i
© . 2. Defect number 00 _ _ R '/ﬁ?// B [ AR S
The defect number 00 was introduced for the statlitxcal record1ng and accountwng ;
of defects which it was possible to remedy. through minor correct1ons to the dis- /.
tributor-type fuel-injection pump. o . o S

i —;~,,
i )

Important note' - }‘1' B ;

~

The checking of an 1nJect1on pump ~is governed ‘in general b the check1ng tole-
rances in the test-specification sheet (values.in brackets)) 'If ‘the actual
values are within the checking tolerance and ‘the injection pgmp does not; have any
other defects, the warranty c1a1m must be reJected ST y
For the correct assessment of an injection pump it is necessary that aI] checking
points be measured. If there are several defects only that defect caus1ng the
comp1a1nt should be reported. - T N T Ay
. h .
In the following we describe when to use the defect number 00 when assess1ng the
defects of a distributor-type pump on the injection-pump test bench. | '

Geschitisbereich KH. K db Kiz-Ausr0 :
H © by Robert Bosch GmbH, D-7 Stutigan L. Posttach 50. Printed in the FMJ ﬂowbk of w
Imprimeé en Republique Fodorolo d'Asemagne par Robert Bosch GmdH. .
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(4.4 x1.5) " e = 6.6~cm3/1000 lifts” N
yields an extended checklng e : Coe T
value } + » = 202 - 27.8 cm3/1000 Jifts
Timing- deche travel: 3 *jif}j%,“v'» . RER R
Checking value (value in brackets) = g, 954mw4‘35 o ST AN
Checking tolerance , = -1.4'm . A TP
" Toleranceiextended by 50 % o

(1.4 x 1.5). z = 2.1vmm cl

yields anj extended check1ng L - ’

value | | - ° = 2.6'7 4.7 mm.

The defect npmber 00 should be reported when the actual value is w1th1n a -
checking tolerance (value in brackets) which has been add1t1ona11y extended

by 50 %. 1 | S RN

In’ thxs case lt is not necessary to make a cla1m in p1a1n text
amg]e oflextended checklng tn]erances - .
Full-load dellvery

2.3 - 26.7 em/1000 Tifts o

Checking value (value in brackets)
A 4 4 cm?® /1000 11fts :

Checking toflerance
Tolerance extEnded by 50 %

ll,.ll

i

If ah;actua]/value is outs1de the extended check1ng values, look for the .??
cause of the/trouble If no component defect is found,. report defect no. .-~
10 in the case of fuel deliveries, and defect. nos. 72 and 73 in the case’ of
t1m1ng -devide’ trave1 as well as the actua] va]ue ln p1a1n texta ‘ :

Incorrect]y set idle deliveries (Tow 1dle) must be cr1t1ca1ly assessed since’
the 1d]e-aduust1ng screw is not lead-sealed at the factory.  Incorrettly. set’
idle deliveries -must only be reported if the: Iead sea] f1tted by the N
veh1c1e ma ufacturer is undamaged S e L

> - L




BOSCH

Defect number list S
046..

046..

01

02

15
16

10

11

12~

13

17

18*
19°

Distributor-type Fuel-injection
Pumps

Troubles with the product as a whole
Pump not defective, mcludung slught _
adjustments

Qperational trouble fault not located-
(make claim in plain text) :
Damage in transit (make claim in plam text)
Full-load delivery wrong 7

(lead seal not damaged)

Idle load wrong (lead seal not damaged)
Speed regulation wrong (lead seal not
damaged) B
Change from excess-fuel delivery to full-
load not correct

Excess-fuel delivery insufficient

Foreign matter in pump .

Qverall delivered-quantity scatter

is excessive

Wrong parts (make claim in- plam text)
Wrong nameplate

Fault located, no special defect number
(make claimin plain text) : “

Hydraulic head troubles

Main plunger seized in hydrauhc head
Main plunger seized in regulating collar
(VE only) o

Delivery valve leaky or sticking

Ball valve leaky (VA only) )
Regulator collar sticking

Delivery-valve bolder leaky

Central screw plug leaky .-
Automatic excess-fuel device defectuve
(VA only)

29° Plunger lift to port closing wrong i

31°

33

35

37

30

38°

uq

Fauit located, no special defect number
(make claim in pTain text) ’ .

Pump houaing troub!es

Missing-pans (make clarm in plam text)
Control lever travel wrong (<X) *

Plain bearing.worn out, filting play of drive
shaft too large :

Port closing setting wrong -

Control lever bearing leaky :
Lead sealing on governor cover isc<damaged
Pump housing leaky

Radial-lip-type oil seal leaks

Slotted shoulder screw leaks

Fault located. no special defect number
(make claﬁm in plain text)

-

>

I-460/12¢
Jede s

- WARRANTY MANUAL
VDT-WAA 052/9-15 En
lEdu 4

046.. (Continued)
Mechanical governor troubles (VE only)

Sliding sleeve sticking _j: .

41
42 Dimension “MS” incorrect
43 , Starting lever sticking
44 Flyweights sticking .
45 Ball pins loose A e
46 Shut-off shaft leaky - : -
47 Governor shaft leaky , '
48* Stop lever difficuit to mave
49 Load- dependent start of pump delivery
_incorrect. K -
40 Fault located, no special delect number o
(make claim in plam text) -, - ' -
~ General leaks o
S1° . Timing advance cover leaky R
52 “Adjusting.hole leaky - L : i
53 Govemor cover leaky (VE only)
54 Pressure-regulating valve leaky
\55 O-ring at hydraulic head defective (Ieaky)
.56 “Bleeder screw leaky :
50 . ".Fault located, ho special d%fect number
~ (make clanm in plain text) . }
Drive ttoubles o S e
61 Plunger return spring-broken e
. 62 ' . Driving pin in came plate loose Lo
63 Rubber buffer worn ’ ' '
64 Cam roller ring sticking R -
65 Drive shaft seized S N
68 Rollers and cams.seized -
60 Fault located, no special defect number ;
' (make claim in plain text) -
Timing device troubles. - IR
72 Timing-device travel too large - "'/ ° o
73 Timing-device travel too small. B
* 74 Timing-device piston sticking

75 Wrong timing-device spring
. 76® Wrong timing-device piston . :
Fault located, no special defect number - .
(make claim in plain text) - } o S

Robert Bosch GmbH (2 81)
D-7000 Stuttgart 1. Postfach 50 Punted in the Faders! Republic of Germeny
Imprimé an ReoquIQue Fédarale gAllemagne par Robert Bosch GmdM




Serde y

.  WARRANTY MANUAL
y "+ VDT-WAA 052/9-15/1 En
r"‘ - | | Ed. 4

Defect number llst
046..

046‘.. Dlstribhior-type Fuel-injection
Pumps

Supply pump troubles

Overflow valve sticking (VA onty)
Pressure regulating valve sticking
‘Wrong supply pump pressure

Vane sticking in supply pumpe

- Supply pump seized

Wrong overflow quantity .

Fault located, no special defec(number
(make claim in plain text)

Auxmary device troubles

Manifold-pressure compensator/altitude-
pressure compensator defective or leaky
Electric shutoff (ELAB).defective or leaky * *
Cold;start accelerator défective or leaky
(VE only) :
Temperature dependent start quamuty
incorrect
Idle increase incorrect
Fault located, no special defect number
(make claum in plain text) .
¢ Only use the ‘numbers in italics for warranty
cases on O-km items
(warranty types 5, 6 or 8).

Robert Boach GmbH @en
D-7000 Stutigart 1, Posifach 50 Pnnted in the Federal Repubiic of Germeny
Impnme on Répubhique Federale dAllemagne par Robert Bosch Gmbk
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TEMPERATURE INDICATOR c . : VDT-1-460/127 En

for determining the calibrating oil temperature ‘ 9’1982
at the injection-pump overflow of VE..- : S
distributor ‘pumps ,

0 460 4..

The increasingly stringent requirements placed upon the adjustment and testing of .
VE pumps necessitates, among other things, the precise compliance with a speci-
fied calibration-oil temperature. . ‘ : S .
Up till now, the temperature of calibration 0il entering the pump was measured -
and had to be maintained by the mechanic at 40 + 5 °C. The new Test Specs issued . - .
upon the conversion to the IS0 calibration oil specify a temperature at the over-.

- _flow of 45 + 3 °C, ' : ‘ ' :

*/For this reason, when a VE pump is tested-a temperature indicator must be conn< .
ected in at the VE-pump overflow in order that the calibration-oil temperature
actually present in the distributor pump Tan be measured -and kept constant by
means of appropriate measures. R : o

’

Temperature indicator Part Number 1 687 230 029 compriéinglthé foliowing parts:

Bimetal thermometer

Overflow line . ——— CII1

[

Inflow line

The overflow temperature of the calibration oil is_dependent upon the pump speed,
e.g. the temperaturé drops when the pump speed is low and it rises at-higher pump’
speeds. This means that before every delivery measurement the calibration 0il and .
pump, if necessary, have to be warmed-up or cooled-down. The temperature in the

tank, though, during this process must be maintained at 35 °C. : C

e
s

Qescra mdmno-n o
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‘ ,‘.\\, .
. o L\Q
In order to maintain the overflow temperature at 45 + 3 °C during measurement and
testing, it is necessary that the order of the Test Steps in.Section 1 "Setting
Values" of the Test Specifications Sheet is changed as shown below (the points
concerned J}Q;underl1ned) The Test Step sequence in Section 2.3 remains unchanged.
Setting values . | Speed Setting values S?Sg ecair °§J;;§g¥
. ’ min-| K (bar cm »

-

Timing-device travel mm
Delivery-pump pressure o bar (kgf/cm?)

Full-load~delivery , :
with charge-air ' cm* /1000
pressure . v : .~ strokes

Full-load delivery o ‘ -
without charge-air - cm*/1000 .
pressure o - strokes_.

»

Idle regulation ' em/1000
» strokes ..

Maximum-speed - - cm®/1000
regulation " ‘ strokes

1.6__ Start | “ ~ cm/1000

strokes

1.7  Load-dependent
port closing

Test sequence
Section "1. Setting values" . o - *&F .
1. Drive the pump at the upper rated speed unt11 the overf]ow tempe ature has reached

approx. 46 °C. Open or close the throttle (fitted in the injection- pump test bench)
in order at the same ttme to control the 1n1et temperature.

2. While measurement is being carr1ed out, the tank temperature is to remawn at
approx. 35 °C. ‘ i S
. Set the pump in accordance with Section "1. Setting va1ues"

. If the overflow temperature (45 * °C) is, exceeded or dropped below dur1ng the
delivery measurement, the pump and calibration oil must cooled down by running
briefly at the lower rated speed or, they must be warmed up by running at the
upper rated speed While this takes p]ace de11very measurement is to be stopped

Section "2.3 De11verx;guant1t1es” - T

'1f necessary, before starting the de11very quant1ty measurements wam up the cali-
brating oil to the lower limit of the overflow temperature by running the pump at *°
upper rated speed. The temperature of the overflow calibration o1l can.be maintajned
at the specified 45 + 3 °C by complying w1th the test- step sequence as given above.

!

Please direct questions and comments concern1ng the contents to our authorized
representative in your country.

T
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Only tor use within the Bosch orgenizetion. Not 10 be communecated to sny third party . )
' CHANGING THE THREAD ON THE GOVERNORSHAFT | 40-46, 58
Distributor-type fuel-injection pumps VE .. F .., 0 460 .. VOT-1-460/130 En

with register diameter 50 mm ; . . , . 40983

As from FD 151 the thread of the governor shaft and the pump- housxng on a]l
clockwise rotating distributor-type fuel-injection pumps with reg1ster d1ameter
50 mm was_changed from a left-hand to a rlght ~hand thread. :

S

The s]otted nut used up t111 now on d1str1butor-type fue1 1nJect1on pumps is B
replaced. by the hexagon nut 1 463 300 304 and washer 2 916 012 017 :

I . ’
. N :
2

Hexagon nut washer -pump,housihg v vgovernpr Shaft ~

The part numter of the pump housing and of the governor shaft
in the latest service-parts 11st

~ .

Geschifisbereich KH Kundendienst Kiz-AusrOstung. 3
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40...46, 58
PLUNGER AND CONTROL-COLLAR SEIZURE - - VDT-1-460/131 En
ON VE-DISTRIBUTOR PUMPS " 9.1983
CAUSED 8Y FUEL DEPOSITS L

v

£

Occasion has arisen for us to provide .you Qith'the following information regard-
ing the hand]in? of defective VE distributor pumps (this.appliés particularly to
Warranty Claims). o v : -

-n e

Deposits resulting from dirty or contaminated fuel can lead to a. reduction in
clearances and cause plunger and control-collar seize-up.- .
. -y - : >
On the defective pumps, the deposits on the drive shaft, on the cam-plate track,
as well as on the control collar and plunger could be clearly seen with the naked
eye. There were also deposits on the respective bores. The deposits.concerned

form a hard grey-brown coating which cannot be wiped off and which mainly forms
on bright steel surfaces. » P ' ' '
Analysis of the coating showed that the deposits were composed of inorganic
sulphates. These originate from fuels which have been contaminated with sulphuric.
acid. "o . L _ ) ~

'
[

Furthermore, it cannot be completely ruled out that the fuel had been mixed with
‘waste engine oil and contaminated in this manner. Yoo

Due to the fact that we have no influence on clean fuel being used, we must point

out that Warranty Claims cannot be. accepted for defects which arg_cqused by_fue]u‘

deposits. v - , L RS ' e
\

-

K
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40...46, 58

FAILURE OF THE FUEL-INJECTION SYSTEM ' ' ~ VDT-1-460/133En
DUE TO WATER IN THE FUEL . ' 10.1983

{

o /

Information sent us from the After- Sa]es Serv1ce Organlsat1on on the fa11ure of /

distributor-type fuel-injection pumps because of rust, has led us to- po1nt
out the following: .

Rust damage to distributor-type fuel- 1nJect1on pumps is not a. mater1a1 or
manufacturing fault which is covered within the framework of our guarantee ™
conditions. Failures of this kind are due entirely to an inadmissibly high
water content in the fuel system, upon ‘which we, as manufacturers of d1ese1
fuel-injection equipment, have no 1nfluence e

Failure of the fuel-inje¢tion system due to water damage can.be avo1ded by /
draining off the water befor it is too late. We therefore recommend fitting i

a water-level indicator for diesel box-type filters (part no. 1 457 001 001)/
which by means of a control lamp informs-the driver in good time that he =
should drain off the water that: has gathered in the system (See also KH i
Information of 9.11.1982).

|
- . ‘ i
[f there is a very high water content in the fuel we recommend water : -/'
separator 0 450 198 008 (design with flat flange on the cover, specially /..,,
/

for VAG vehicles) which can be used for all diesel engines, as well as
water separator 0 450 198 009 (design w1th angled flange ‘on the cover and
with connecting parts). Further detdils can be found in the KH Infonmat1on/
Bulletins of 7.8.1980 and 7. 11 1980. : . . ,

"v;,
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1
- 2 = Support ring, new version = |

2a = Slots (new

3 = Slotted disk, old. version

3a = Slots (omitted)

"nou

+have been modified such-that in future the slots are no

. the support ring (see figure). . .

14
¢~ - : Py '
_ _ - 40...46, 58
MODIFICATION TO THE SLOTTED pPISK ... - VDT-I-460/137 En
*ANDJHE SUPPORT RING ON VE .= . AR e 7 91988
'OISTRIBUTOR FUEL-INJECTION PUMPS =<y . v . 7150
o

Support ring, old version | - - . s

The slotted disk,(position'17)'&¢d/the support rjdg' o
(position 9) on-the VE dis;;ibﬁfbr fuel injection-pumps -

lTonger in the slotted disk but have been transferred to )

I 'I TbchnkalBuHeﬁw : : *»V '.l"
P = ' @ . .

v

b h KH Kundendienst Keatfahrzoug AusrUstung :
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During customer service, when assembling ‘ldtted d1szs

and support rings,the follow1ng points must. be takeﬂ
into account: . g

It is perm1ss1b1e to assemb]e a slotted upport ring
(new version) together with an old version disk
slots. On the other hand, it is not permissible/ to
assembje an old version support ring without sl ts

" 7 togetfer with a new version disk wwthout slots./.

‘The service parts lists for the VE d1str1buto .injection
pumps concerned will be-amendedvaccordiwg]y.- . .
s ey R

—

§

Please direct questions and comments concerning -the
‘contents to our authori ed represent;tlve in- your
country o L aﬁé‘

o
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OR-TYPE FUEL- INJECTIQN PUMP
0460 4..

e . 40...46,58
N TO HOUSING COVER -/ VDT-I-860/141 En

9.1985

is being changed fron M6 x 1 to M8 x 1.
‘ y

i
i

|

ct

On all dlstrlbutor-type fuel- anect1on ‘pumps VE..F.. the
female thread of the threaded pin in the housing cover

I ' .ITechnical Bulletin

Do

=)

n

Geschaftsberech KH Kundendiensi Kratifahrzeug Ausristung
© by Robert Bosch GmbH. Poutisch 50, D-7000 Stutigan |. Prinied «the Federal Republic of Germany
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Since the previous hous1n§ covers Hlth female thread

M6 x 1 can be replaced by the new housing covers with
female thread M 8 x 1 without influencing the operation
of the distributor-type fuel-injection pump, the housing

covers of the previous version will become invalid for

service parts after being used up. When ordering the
new version of housing cover, remember that a threaded
pin M 8 x 1 is required for setting the full-load
dellvery The: threaded pin with thread M 6 x 1 will
rema1n valld for: serv1ce parts.

As of May 1985 the mod1f1catlon will be introduced
gradually on all VE. .F.. injection pumps. The part-no.
of 'the housing covers and threaded pins-should be ~
taken from the latest service-parts lists. -

%
» .

{ .

i
t
[

P]ease direct quest1ons and connents concernmng the

contents to our authorized representative in your
country.

I 2 ITechmcal Bulletin B I l
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,4Q...46,58

RADIAL-L1P- TYPE OIL SEAL L VDT-1-460/143 En
1 460 283 301 FOR DISTRIBUTOR- TYPE T
PUMPS . 3 . L 12.1985

In particular cases, despite allowable tilting play,
there may be leaks at the drive shafts of distributor-
type pumps. This is caused by cracks -in the
circumferential direction of the radial-lip-type oil
seal 1 460 283 301 with delivery designation "CR 551
000 USA*. The delivery designation is marked on the
end face ‘of the m:tal jacket (see picture). :

b -9

Technical Bulletin . : »

Geachahabere:ch KH. Kundendienst Kealilahrzeug-Ausrusiung.
€ by Roben Bosch GmbH, Postfach 60, D-7000 Stuttgart I Printed 10 the Federal Republic of Germany
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If a distrlbutor-type pump is brought in with leaks at

the drive shaft proceed as follows
‘Measure tilting play of drive shaft
If the tilting play is within the speci
tolerance (max.
replace the radial-lip-type“oil seal.

Replacement can be performed with. service too

*1113 without dismantling the pump

Replacement of the radial- lip-type 0il sea
performed free of charge during the warra
After expiration of the warranty. period a
application may be made.

0.25 mm in both directions),

. // |
///

fied

} is to be -
y period.
goodw111

N

KDEP

Since radial-lip-type oi) seals wi h de]ivery -
designation "CR 551 000 USA* may fo- longer be .
installed, please check your Jnventory of these oil

seals. Any existing inventori€s should be sent in to
KH/QSG. They will be replaced 1mmed1ate1y free of -
charge. ’ . . Y

A

Repairs and returns frof any eaisting inventories
should be reported.thrdugh the usual. channels with
reference to this Te hnical Bu]]etin oo

/
/

Technical Bulletin

7/




I-460/143

Procedure:

Robert Bosch GmbH ’
KH/QSG "~ .

Auf der Breit 4
7500 Karisruhe 41

C e

Other counfriés- . e

Through RG/AV with warranty and goodu111 application - ;[‘
outside Germany 621 and delivery. slip to - ' )

Robert Bosch GmbH =~
KH/LAVZ-Auspackraum B e
zur Weiterleitung an KH/QSG :
Auf der Breit 4 .. -

0-7500 Karlsruhe 41"

Published by:

Robert Bosch %mbH
Division KH
Technica] After-Sales Service (KH/VKDZ)

,Please direct questions and comments concerning the
‘contents to our authorized representative in your
, country. : »
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o

PUMP-HOUSING MODIFICATION ON » - L yOT-1
- DISTRIBUTOR-TYPE FUEL-INJECTION R
PUMPS FOR IHC : B

. .-( "K‘. ui‘, ~ ._ .. . . . .
"« = Preyious version " b = New version

. the shape of the-fuel inlet in the pump housi

This modification alse calls for a modificati
supply,pump'and the support ring. -

40...46, 58

-460/144 En
.2.1986

On distributor-type injection pumps VE...F..|for THC,
g (Niere).
has been modified as of FD 448 (see;picture)$ N

on to the

(A

. f"v ."; ;




‘3

If,  when repairing, a pump hou51ng bf the new version K
is used, it is necessary also to use the support ring:
(Item 9) and the supply-pump service-parts group
%Item 801 or 7) according to the latest serv1ce~parts '
ist .
Use of the previous versions .of support ring and ,
supply pump will result in no pump 1nterior pressure e
building up. ,

Published by:

Robert Bosch GmbH .
Division KH
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UPRATED STARTING LEVER AND PLUG -~ 1.460/145 En

. 2.1986

IN VE..F.. PUMPS

1 =Plug
2 = Riveted-on plate
To prevent wear at the contact po1nt between plug
-(governor sleeve) and starting lever, a harder
. material (DMO §) is being used.
This prevents the plug worklng irnto the starting lever

Technical Bulletin
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Startrng levers and plugs made of material DMO 5 can h
___..——be identified by the following features:

- Sleeve plug with grooves (see picture, arrow)
- = Starting ]ever with rzveted-on plate :

If repairing, under no circumstarces 1nsta]l a hard
plug made of DMO 5 material with a soft starting lever
(without riveted-on plate) or vice versa.

7
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) ' N " File ’
VE PUMP |, | ' 'd°""¢/ ;. VvOT- I—460<146 En

)
/

. Assembling the distributor  / A 1986
head . S B /o R =

AT S N
// ! '\,.}\

In the case of distributor- pe fuel- 1njection pumps uf
1nstalﬂed in-vehicles with direct- -injection: englnes. the
plunger return spring asseﬁb]y 15 positioned in seriei o
produﬁtlon at-the TOC of fhe dfstr1butor plunger with a
speci 1c force K Sk
f 4
These pump ver51ons'ar therefore rec'
the designation Koy
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-1 = Plunger ‘return spring assemb1y~ - }\ ’ 'iﬁ. !
/2= shim rings | B I i %3 - K
The adjustment method with KF imension cannot be \\
applied w1th these pump versions.
; uhen repairing, make: Sbso]utely certain that the sh1m *>
/ rings removed from beneath the - pring seat when :\T\
; disassembling are reinsta]led in the same quantlty and D
with the same thickness. X . . ‘
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.o AT _'}f“‘ H0...6, 58 |
L VE FUEL INJECTION PUMP. 0 460 494 071, ..11 4 vm 1-460/136 €n
" IN'OPEL KADETT/ASCONA-DIESEL >, o s, 190

Load-dependent injection t1m1ng (LFB)
I no longeﬂ fitted :

PP

. ‘:o/
As from FD 349 (September 83),,the ]oad dependent
. * ipnjection timing (LFB) is no 1onger fitted to the VE
=d1str1butor fuel-injection .pumps -.= . ¢
© .0 460494 074° (VE 479 F 2300 R 82), .
.0 460 494 114 (VE 4/9 F 2300 R. 82 1) )
* VE distributor 1n3ect10n pumps wh1ch are f1tted w1th
load-dependent injection timing can be recogn1zed due to
the followtng features v , u‘J .

- Hole bored thrqybh the governor shaft and the collan

Y- Alsecond Ball -is f1tted in the pump hous1ng at both s

. the governor shaft in addition to the ball f1tted on{
the 51de of the pump at the fue1 1n]et. i 7[; . ,;

.- Rotat1ona1 Speed specnf1cat1ons for the adJustment of
load, dependent injection t1m1ng are 1ﬂc1uded‘1n the o
test’ spec sheets (p01n% 1. 7) PR

| "“.--l .

The feathres are not present w1th VE d1str1butor pumps ?{; e
qnot’ f1tted w1th Toad- dependent 1n1~pt10h t1m1ngl R

Up -to and 1nc1ud1ng FD 351 (1n Novembe# 83), the VE
’ d1str1butor  pumps -given above will. continue to'be f1tted
. with a pump iHousing-which has a=ball at both- the& _
governor shaft, even these’ pumps are not fitted with

]oad dependent 1n3ect1on t1$lng as of’ FD 349,

BN
E
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These- pumps are identified by‘ﬁeans of a bluz pain?f,
mark1ng in the v1c1n1ty of the ball fltted above the
governor shaft. ’

As of FD 352 (December 83) both the ba]l and the blue ;
paint marking are omitted. ~;:‘ y o }3 : '
‘Those -VE d1str1butor-pumps on whlch the load dependent - -
_injection timing is removéd- dur1ng the. cOurse of repair,

are also to be identifiéd by ablue paint marking in the
.v1c1n1ty of the bal] above the governor-shaft

The test speg; and the: serVTceopart 11sts w111 be , -{~”
amended accordmng]y - )

R \ " ey B B
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© DISTRIBUTOR-TYPE FUEL-INJECTION PUMP . ./ VDT-1-460/139 En -

in Steyer tractor

e . ) . . . : ez B » .

Jhe Steyer tractor mode} 8915 w1th<englne : T
WD 411.35/3, ,451/87 kW is’ equlpped w1th the above- T
ment1oned fuel- 1nJect1on/pump. o S
~ Some \of these VE distributor-type 1n3ect1oﬁ?pumps have .
a hydrau11c head with ge11very valves which do not = %,
correspond to the status of the service- parts 1ist. ,
- The - part numbers. which d1ffer from the serv1ce parts
11st are as fo]lqys,_ : : :

Des1gnat1on o /f' R ; : v.“Pértho.

Hydrallic head (Item 50) ~ 1468 334 301
De11very va]ve (Item‘55) ‘ "1 468 522 001

" The VE dlstrﬂbutor type pumps in quest10n can be -
A on the fasten1ng f1ange of the " pump hous1ng

When repa1r1ng, it is necessary e1ther to change
“delivery valves and hydrau]1c head together and to

parts list, or, since the use of the servic®¥parts
which dlffer from the service-parts list-does not
result in any adverse effect on the VE distributor-
type -pump, to use the above- mentioned serv1ce parts
,wh1ch differ from the service- parts 11st ‘

&

—
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0 460 414 014. (VE4/11F1200R94~ 2 - S TIR T T B v

recognized by the FD (FD 441) as well as by the- letter ;. . .

replace them by the service parts given.in- serv1¢e--‘e .




VN When setting this VE d1str1butor fype 1nJectlon pump,
howevei\

it is then necessary-to perform the. fo11ow1ng,.‘"

~settings' which d1ffer from the test-spec1f1éht1on
g?eet

1. ,Rrestroke settlng

0. 5 mm-
2. Te

est spep1f1cat1ons Sec 2 3 = 500 min~ 1
S s 57 5-60.5 cm3/1000

. ; N
ld Bl

EER T ifts

SR S (55 6 62 4) cm3/1000 o

t

N S D 11?ts'7gi

: \ . B .

A]] other settings are to be performed in accordance
with the data g1ven 1n t?e test spec1f1cat1on sheet

fRespon51b1e :
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: : .46, 58
DI$TRIBUTDR -TYPE FUEL INJECTION PUMPS : ,VDT I- 460/136 En
WITH LEAKING CONTROL- LEVER BEARING IN o T g 1984
v MAN COMMERCIAL VEHICLES , o T

'-\\ -,};4‘ » ’_ i.\ :
In MAN commercial veh1c1e ehglnes D 0226 MKF/17O W1th
distributor-type fuel=injection pump 0 460 426 028,°
VE 6/12 F 1400 R 120 with manifold-pressure compensator y
it is possible in some cases that after a short opera-
ting time the bear1ng Bushing on_the. control lever
shaft will become worn -and beg1n to-leak. ’

In the eventgof failire dur1ng the warranty perlod the ,»1
distributor-type injection pump must be convertéafto
the latest verswon w1th extended . bearnng bush1ng

Since the conversion a]so requires MAN pacts it s
necessary to obtain the complete conv‘/sdbn kit from -
your nearest MAN agent. Thenefore /p%ease contact your -
agent and ask him to ma1ntagn suff4c1ent stocks of the -
f0110w1ng parts set: . - . "‘\\

Bosch distributor- type pump MAN parts set

y

0°360 426 028 | 81.11102-6012
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The conversion as well aS‘the costs for.setting should.”
be handled with warranty report G21- stat1ng the defect
number 35 and referring to this Service Bu]]et1n.

For th1s work-we will reimburse- you max.: 15 work units.;

After expiration of the warranty per1od the convers1on
is to be carried out subJect to paymeﬁt BN

: After convers1on the MAN customer number on the’name;'

‘o |

plate of the pump myst be changed; there is no changev

to the Bosch part number. . .- 25

MAN cust. no. ¢ MAN cust. no. Bosch part number

0l T New RO
s T - 7516 0460 426 028 1

As of FD 441 (Jan. 1984) the mod1f1cat1ons are 1n-
corporated in series product1on.

. 5 ’.
e
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=
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66 = 0-ring S 220 = Cyl. he11ca1 co11ed
67_ = Manifold- pre55ure spring
compensator . 289 = Control fever
67/65 = Seal ring . 290 = Plain washer o
68 = Control shaft = 291 = Spring lock washer
69 .= Shim - 1292 = Micro- encapsulated
72 .= Control-lever ©oscrew :
73 =Spring lock . 325 = Spring seat (new) :
~ “washer . 329 = Spr1ng seat o o
75 = Hexagon nut : :

New control-lever bear1ng w1th extended bearing buShing»

L ‘r
»

4 . -

Please direct quest1ons and comments-concern1ng the ’
contents to our author1zed representatlve in. xpur ‘
country. SR S o3
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~ DISTRIBUTOR-TYPE INJECTION PUMP 0 460 426 032 o VDT-1-460/134 En

VE6/12 F 1400 R 132 FOR MAN COMMERCIAL VEHICLES o0 4.1984
12.192 F.. and 14.192 F.. . , ‘ : - S

"WITH DIRECT-INJECTION ENGINE D 0226 MK

Only for use within the Bosch organization. Not to be communicated to eny thied party. 1

» -

The above-mentioned vehicles with direct-injection engines. have a ‘power Output® -

of 141 kW (192 HP-DIN). The fuel is injected at a pressure of 200 bar. . -
This places extremely heavy demands on the distrigutorétypé.injedtion pump and
therefore necessitates for the first time the use of extremely strong materials
for the drive parts® = . __ o S S T P o

The slotted washer, béarihg pin and .rollers are made from a special; highf";
strength steel (DMO 5). - e AU ‘ ,
Drive shaft,cam roller ring and camvplaterafe uprated and have dndérgone'spécia]‘
hardness treatment, Cr ) . ST s T :
To rulefoq; any confusion with service parts of éimilan”appearanée,'fhese‘partsv
are identified with "DE" (standing for direct injection) and the last 3 digits -
of the part number.. - ) ) o - .

In case of repair, use only the parts listed on the microfiche and identified

with DE, since otherwise the distribytor-type injection pump will fail after a -
short period in service. ’ DR , o

Example: :
Cam plate '
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DISTRIBYTOR-TYPE FUEL-INJECTION PUMP ' VOT-I 460/142 En
0 460 494 138 installed in turbo diesel R 1985
. VW Golf, Jetta; Audi 80 :

Interchangeable d1str1butor type fuel inJectlon pump

The above-mentioned vehicles w1th dzstr1butor-type fuelﬁ&f
injection pump 0 460 494 138 (VE 4/9 F 2250 R 149) as- ofe&é
FD 451 (Noy. 84) have in some cases been equipped with -
the interchangeable distributor- type pump 0 460 494 134
(VE 4/9 F 2250 R 134-1). .
Version .. 134 can be identified by the stop. lever and
the 2-spring system on the control lever.» !
The nameplate of pump .. 0 460 494 134 has the nameplate
of pump .. 0 460 494 138 bonded over it. These pumps have
the ser1a1 numbers 00001 to 01800 i

The settlng of such d1str1butor-type 1n3ection pumps on
the injection-pump test bedch must, therefore, be per- -
formed as for pump .. 0 4 494 13447 I f

,a .c i
Likewise, the service- parts 11%t fbr pump vers1on 0 460
494 134 is valid. | R

There is no change in the 1nJect10n t1m1ng (0 90 mm- ¥
0.02 mm stroke ABDC) - K ,
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New Product .

DISTRIBUTOR-TYPE FUEI>-INJECTION PUMP. WITH - VDT-1-460/6 En ~
EXTERNAL MANIFOLD-PRESSURE COMPENSATOR =~ _ 10.85 .
(VE..R.170) installed in VW type II SR ot T
turbo diesel (01.85+) =~ . -

-

i~

Due to the installation position of the engine in the
turbo diesel vehicle, it has been necessary to change
the overall height of a hithefto known distributor-type
fuel-injection pump with manifold-pressure compensator
so that the overall height of the engine is the.same, as
that of the previous naturally-aspirated diesel éngine.
This has been achieved by lateral mounting of the mani-
fold-pressure compensator on the distributor-type pump
while retaining the installation position on the engine.

I J Technical Bulletin
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Design of external manifold-pressure compensator

.

s -

1
2
3
l~/

n ot "3

Aderoid capsule a
Connecting rod
Support 4bra:: ket -

VJD

2 |‘~Te’chnica1‘Bul]etin
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Design of" external manmfol;;pressure compensator
. J,(contlnued)

1

4 = Full- load charge air- pressure ‘ Hexagon screw
stop o :
5 Manlfold-pressure compensator = Inducted-quanti-
control lever . .ty stop
6 = Manifold-pressure compensator Intermediate
central )ever . ‘..~ charge-air
C : pressure stop

" Note:

Do not loosen hexagon screw of control lever/central

.- lever white distributor-type pump is mounted on engine.
since, otherwise, it will be necessary to reset the
contro] lever and central tever with respect to each
other on the 1n3ect1on pump test bench.

Technical Bulletin « ! ' - '




. > . q
1 = Guide pin. - . .3 = Control ‘lever '
2 = Sliding bolt 4 = Stop housing

Functional description.

" bracket..

. charge-air-pressure stop. This rotary motion is transe

~A_guide pin that engages the sliding bolt thus acts

- Please dxrect\quest1ons and comments concern1ng the

The manifold-pressure compensator (aneroid capsule) is
screwed onto the hydraulic head by means of a support

By means of a connecting rod, the aneroid capsule is
connected to the stop housing and, depending on the
charge-air pressure, forces the manifold-pressure-comp-
ensator control lever in the djrection of the full-load.

mitted to the eccentrmc sl1d1ng bo]t in the stop
housing.

axially on the control lever, limiting the ful] load
delivery. ‘

contents to our authortzed repr sentative .in yourcountry.
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Parts Cleaning | . Gen.

Use of highly-inflammable cleaning : : VDT I-Gen./18 En"
agents, or cleaning agents which , S 7 1978
are dangerous to health ~ :

When cleaning parts which come from vehicle electrical products prior to repair, it is permittedy
to use the following cleaning agents: Benzine, trichloethylene’(tri) and perchlorosthylene
(per). These are dangerous, and must be hondled with oppropnofe core. The relevant sofery

regulations in West Germony are:

Regulations concerning work with inflommable liquids
(VbF) ussued by the Federol Lobor Mumstry (BmA).

' Sofety regulohons for the use of chlorinated hydrocorbons
as applied to the works ZH1/222 S
os applied to personnel © ZH1/119 ' ;
as issued by the Federation of the Trode co-operative Assoclohons
{Central Assocuohon for Accident Prevention and Industnol Medncme)
Longortweg 103 D-5300 Bonn 5). .- ' : ;
, i
Benzine, acetone and ethanol (ethy! clcohol)l'crre inflammable luqunds and their mixtures
with air are dongerous due to the risk of explosion. Parts washing may only take place
in tanks or containers solely intended for this purpase and equipped with a "melt" safety
device for the lid which, in case the liquid catches fire, causes the lid to close outo-
matically and smother the fire. In the case of larger containers ( exceedmg 500 xSOOc:m)

some form of suctjon,extraction must be provuded

Generators, oiternators, wnper motors, small-power motors and other elecmcol
equipment for installation in vehicles are, in ever increasing numbers, bemg equipped
with capacitors having Tong storage times (e.g. for interference-suppression purpases
in radio-receiver or transmitter installations). - ' .

When washing such parts, it is possible that a capocitor dischorge can occur when the’
part is immersed in the cleaning agent. This can lead to an inflommable liquid catching
fire . For this reason, parts on which a capacitor is fitted are only to be washed in
trichlorethylene (tri) or perchloroethylene (per). , . :

3

In the case of starting motors, .it has already been pointed out in earlier repoir
instructions that the parts should be/thoroughly dried ofter washing.in benzine, this
applies particularly to windings. With sliding-gear storting motors, the first test run
after washing out must be performed without the closure cop in order to avoid the
pcss:bnluty of explesion, -

Geschalisbereich KH. Kondendienat. Kiz-AuvsrGstung
H © by Robert Bosch GmbH, D-7 Sfutigen 1. Postiech 30 Printed in the Federal Republic of Germany.
Imprime en Republique Federsie/a Aemagne psr Robert Bosch GmbH
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Trichlorethylene (tri) ond perchlorocethylene (per) are both liquids whose vopors hava

a stupefying effect, and which are dangerous to heaith if inhaled over long peruods.
Tri vapor is hqovuer than air, and therefore especially dangerous ot floor level. Gloves®

T ;’

¥ ;‘

and goggles are to be worn when washing out parts in these liquids.

If cleaning of ports is carried out regularly, or continuously, -in tnchlorethylene only
containers or tanks Intended solely for this purpose are to be used, and the suchon/

extraction device is to be switched on. When washmg pcrfs do not bend ovbr the

container, .
. . . - :
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Every ten years the figures denoting the month change in the date of monufaclure (FD)

Oaly tor us® within the Bosch organization Not 1o be communiceted to any third party

NEW DATE OF MANUFACTURE FROM 1980 f VDT-I-Gen 027 En
for Bosch products ) ) a - 3.1980
.- ”"~‘““ Reploces VDT-BMA 032/5 En
RN o
i A "v_f A

P

for Bosch products.

In the years 1980 - 1989 we sholl be ‘using the month-flgures 41 - 52 for Jonuary to:
December.

Some products are only marked with quarterly figures (e.g. spark . plugs ond nozzles)
Since the third quarter of 1978, .the quorterly figure used .hcs been the FD of the Second
month of the appropriate quarter.

In front of the month- -figures in the three-fugure FD number, we give the yeor-f'gure, 0

that Bosch products from 1980 onwards will receive th_e fol|0wmg Jates of monufacture I

»

(as @ rqmmder we have quoted the FD for 1979):

e,

((1979) [ 1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1967 | 1988 | 1985 =

January

February
March

April
May

June

Joly 927 | 047 | 147 | 247 | 347 | 447" 547 | 647 | 747 | 847 | 947
August :

September | 929 | 049|145, | 249 | 349 | 449 | 549 | ea9-| 749 ‘845 | a9 . - -
October 930 050
ovenber |22 a8 S
December 992 | 052|152 | 252°) as2 |_ 452 552 | 652 | 752 "8_5,"2 7--9’52\;_»-

250 | 350 | 450 | 550 | 650 | 750 | 850 | 950 -

Please give the exact date of mcnufac,ture of defechye products. on JH guorantee claums, v
since this detail is of great |mportcmce for quality momtormg ond control :

~

Geschalisberewch KH Kundendienst, Kiz- Ausnysiung ’
Bos‘ H .:.u.: Roben Bosch GmbM O-7 Stutigant 1. Posttach 80 Pnnted in (he Federsl Repudiic of G.m..ny
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TEST SHEET FOR FUEL INJECTION PUMPS ; VOT-1-Gen. 053 En
[

Instructions for use in / S ' , © 10,1982
after-sales service L

Testing and adjusting specificationg in test sheets give the custdmer'the
values that specialists have stipulated for his fuel-injection assembly and
they can be. referred to again at a )Jater stage if requtred ' : .

Great importance is attached to the documentatlon of testwng and adJust1ng
specifications not only as evidence|in guarantee cases, but a1so 1n indiyidual -
cases of quality control. ,

The test sheet is an important itemiin the quality work of the BosEh”ﬁft@?- o
sales service centers and will be introduced immediately to the after-sales
service organization and is to be prescribed for use (example -see over).”

Application ' :

adjusting work carried out on the injection-pump test bench for commercial
customers (e.g. vehicle representatiye organizations, author1t1es. forwarding
agents). The test sheet may also be drawn up and ‘handed 'in for prxvate :
customers. .

In the cdse of guarantee claims on injection pumps, providing these concern
testing and/or adjusting values, a test sheet should be kept with. the
guarantee claim form in every case.a ;
The signature of the workshop manage confims that the vehicle to be tested
was in fact tested with the test equjipment p scribed by Boschvand that the
relevant test regulations were adherpd to. ' ,fv o

The test sheet (1 pad = 50 dup11cat1ng sets) can be ordered 1n the usual
manner by quoting publication no. V T-W- 400/308 R _ -




Test sheet for fuel-injection pumps

VOT-W-400/308-1 En

Customer i Order no.

Pump Assembly no. ~ Tested on

Governor Series no. : by

E = Measurement when recelved. A = Measurement when adjusted

€ . Cam sequence:
Prestroke mm  at mmRT :

A mm . Angularcam € °camshaft

spacing: A . °camshah‘_
) Delivery quantity (FM) cylinder (¢cm3/1000 strokes) M
Delivery p . L ' . Jscat-}
quantity 3 4 5 8 7 | 8 g | 10 12. . Jterin

Full
load

at min-! mm RT less than at full load torgue-control travel mm RT
Breakaway

at min-! mm RT less than at full load torque -controt travel mm RT

<

Manifold-pressure
compensator (LDA)

at bar mmRT|at. ~ bar mm RT|at bar " mmRT|.

»iml>|mim|imljeiml>Iml>|mi>»|m|>»|m

at bar . mmRTlat © - bar . mmRT]|at. bar mm RT

Distributor-type fuel-injection pump FM = Dglivery quantity  RT = Control-rod travel

E |at. min.-' - f mm min. - mm |at min.-!

Timing-device travel T R
at . min.~! mm min.-! mm]at . min.-

at min.-! ‘bar|at - min-t . at " min-t

Supply-pump pressure -
at min.~! bar ) min.-v - at . min"

min.-! cm0s at min.-} cm3/10s

Overlow quantity

min-'  cmY10s T at - . min- . cm/10s

‘min.-! . . €mJ/1000 strokes

Breakaway

min-! . -7 . €m31000 strokes

Judgment/remarks:

Date, signature of examiner

k)

Company stamp Signature of workshop manager
BOSCH © by Robert 8o3ch GmbH, Geschattsbereich KH. Kundendienst Kiz-Ausrustung. Postiach S0. D-7000 Stutigan 1
Pnnted In the Fegaral Repudlic of Germany Impnmé en Répubhique Fédérale d'Allemagne par Robert Bosch GmbH (€ 82)
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1S0 CALIBRATING OIL FOR FUEL-INJECTION PUMPS , VDT-I-Gen. 055 En
N o o 12,1982

|
\
A
-

e }'\\ g .
The new microcards wP 00 etc. were sent out in October. 1982 When ‘you receive
these microcards, which are distinguished by a pink head band and the I1S0. symbo]
y0u should throw away the old set WP .. with violet color band

\
Changes have been made, in particular, to the test spec1f1cat10ns of those types
of pump which are still being produced as standard equ1pment\"

The specifications for the following types have not been changed ol

PE(S) .. B .., EP/VM .., PF ,.Z.., . Cv) . D(V)
A1l pumps, with V numbers,

Schafer (Kugelfischer) pumps (gasoline and diesel), and
FIAT pumps. (Boqchﬁﬁ1cence) .

Specaflcat1ons for the fo]lOW1ng types can on1y be’changed gradual]y -

PE(V)..Z (WM).., PE..CW.., PE..Y.. and
i SIGMA pumps (separate mlcrocards) ‘

fFor setting the gasoline 1nJect1on pumps - ‘
" ZEA/ZEB'2™KL.., PES..KI.. and PED 6 KL..the ex1st1ng test specifications for
- 40° are used but the ISO cal1brat1ng,o1l is heated to only 20° C. .

If test specifications should be requwred for a fuel- 1nject1dn'pump~of the
above mentioned types, these can be made ava11ab1e on request
Telex adaress 72 66 808 jco d.

Q-values stamped onto additional nameplates without 150 de51gnatlon apply to. the
ca11brat1ng 01] used up tlll now oL 61 v 11, v .

M1x1ng of 1S0 calibrating 0115 of different manufacturers is not permitted,
because of the alloying constituents with different additives which cannot- ‘
be chemically mixed. ° . » 7

The existing procedure of mixing special oils with gasoline or diesel fuel s ndjjf:{
longer permitted either, because the viscosity of such’ m1xtures is often very v
different from that of the 150 calibrating oil. -

° . » a,

S

schittsbereich KH. Kundendienst Kiz-Ausristung !
%‘by Robent Bosch GmbH. D-7 Stutigsn 1. Postiach 50 Printed in the Federal Repubiic ot Oonuny
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TELEPHONE® ENQUIRIES ABOUT TEST SPECIF!CATIONS , VDT-1-Gen. 057 En
FOR INJECTION PUMPS - . S L , 3.1983

L} .
041 .. ' - R :
042 .
046 ..

There has recently been a con51derable rncrease in enquiries and demands for-
test specifications for fuel-injection pumps and governors. The following
regulation has therefore been 1ntroduced and will apply unt11 further
notice: ' . .

1. Enquiries abo test spec1f1cat10ns can be d1rected
to KH/VSK §in We#nau, Tel: 07153/63-623 (automatwc
te]ephone}§k&er1ng serv1ce) _ ,

. Experience has shown that answering enquiries Qith
the cooperation of various departments often takes
several hdurs. Answers to enquiries can therefore
be made.at the earliest during ‘the afternoon of
the day 1in questlon ' .

This .time delay must be taken into account especwa]ly when a’ er1 1n3ect1on
pump is being timed again after repair work. It.would therefore be of '
considerable assistance if a check could be made before each’ period -of .
repair work, to see if the test specifications are in the m1crocards. Iﬂ they
are missing, they can then be ordered lmmedlately :

. /'

r o . N »

Geschifisbersich KH. Kundendienst Kfz-Aus0stung. ,
‘ D- 7 Sttt 1. Postiach 50 Printed in the Fooml Repubiic of Germany
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N 40...46, 58
VISCOSITY TESTING OF CALIBRATING ~ VDT-I-Gen..066+En

OIL IS0 4113 FROM INJECTION-PUMP - -
TEST BENCHES | ‘ oo s.198

The accuyracy of testing and setting operations on injec- .
tion pumps is dependent not only on the care and atten-
tion of the tester and on the proper condition of the
test bench and accessories, but also on the calibrating
fluid.

Test specifications for Bosch fuel- 1nJect10n pumps are
based exclusively on. the calibrating oil to ISO
Standard 4113 and’ are only reproducible in the service
workshop if, among other things, the viscosity of the
calibrating 011 is within the limits laid down in the
aforementioned standard. :

The. kinematic viscosity of the calibrating oil must, in
“accordance with IS0 Standard 4113, be 2.45 cSt to

2.75 ¢St (1 ¢St = 1 mm?/s) at a temperature of 40°C. If
as a result of contamination, the viscosity of the
calibrating 0il is changed such that the limits of
2.45 ¢St and 3.00 cSt are fallen below or exceeded re-
spectively, the calibrating 0il must be renewed.

For the above-mentioned reasons, therefore, Bosch
diesel service workshops must, wmth immediate effect,
regularly check the v1scoswty of the ca11brat1ng 011

I | ' ITechnicalBulleﬁn '

Geschittabererch KH. Kundendienst Krattfahrzeug-Auerdstung. 17
_ © by Robert Bosch GmbM. Posttach 50. D-7000 Stuigert 1. Printed in the Federal Republic ol Gevvn-ny
Impnme en Republique Féderale d'Allemagne par Robert Bosch GmbH
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Checking must be performed once a week according to ISO
Standard and must be repeated no later than after test-
ing or setting 20 injection pumps (corresponds on
average to about 35 operating.hours). If nb injection
pumps or fewer than 20 have been tested checking must
take place afte( no later than 6 months. -

Checking is performed with the aid of viscosity tester
KDEP 1500 which'can be purchased through the-usual
channels.  You have the corresponding offer sheet.

The viscosity testér KDEP 1500 is supplied with the"
. following accessories: LT

- Viscosity ‘test beaker : T
- Collector vessel with 1id - > .
= Thermometer with protective hose and holder

- -

TThezviécosity is checked by.measuring thé'allowable A\':

‘drain time which the calibrating 0il needs to drain
from the viscosity test beaker through a calibrated
bore. Taking account-of the prevailing temperature of °

the calibrating oil, the measured time '#s compared with

a nominal drain time listed in'a table. If the mea-
sured drain time is outside tolerance, the calibrating .
0i1 must be renewed. _ PO e ng

Precise instFuctions on testing are enclosed with

viscosity tester KDEP 1500, and are also contained ohjf];’;

~p 0 L

SIS microfiche W-Gen,/7.

- Please direct questions and comments concerning the

contents to our authorized represenfative in your
country. CoL T o~
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CALIBRATING OIL TO'ISO 4113 =~ = VDT-I-Gen. 074 E

FOR DIESEL FUEL~INJECTION PUMPS

Notes on use of calibrating oil

.198

o

Calibrating oils approved by Bosch

4

Shell - Ca]lbration Flu1d S 9365 (She]l International)

She]l Norma fluide B. R ~(Shell France) '; _i,.
stcor Calibration Fluid 1487 AW. (Vmsgps”ty 0il)

Castr01 fluidp para Ca11bracao 4113//Eastr01 Braz11)
CAUT I ON: g

>

0ils from d1fferent suppliers m t not be mlxed v o

Keep contalners iﬂghtly se 6/1n a well vent11ated
place. - . ¢ //ﬁ ;

c < Geschaftsberech KH. Kundendienst Krm’nhueug Ausrﬂelun
H C by Robert Bosch GmbH, Posttach 50, D:7000 Stubigart | P: nted in the Federal Republic ot Germany
imprime en Republique Fedaaro d'Allemagne par Robert Bosch GmbH
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Snell V oil 1404 (Shell Germany) S




»

When worktng - particu]arly at the ‘injection-pump test
bench: . :

- No eating, drinking or smoking.

- Do not inhale vapors.

N - The workplace/working space-must be well ventilated.
Prolonged inhaling of vapors may cause 1ntox1cat10n or
headache. . :

Treatment S
C Fresh.ajr, péss1bly use of oxygen, do not administer
+- = any-cardiovascular drugs.-

- Prolonged contact with'the skin may lead to skln .
rashes in sensjtive persons. .

Treafment

Wash hands as frequently as possible and use protect-
ive skin cream or protective gloves. N

- If 0il comes into contact with eyes. clear w1th run-
ning water for several minutes. ,

- If wetted with 0i1, remove clothing inmediately.

. S : :
Published by:
Robert Bosch GmbH. : ' S B
Division KH . o ‘ L

.After-Sales Service Department for
Tra1n1ng and Technology (KH/VSK)

Please direct questions and comments concerning the con-_
tents to our authorized: representative 1n your country. g

[ 2 Technical Bulletin - ' « .
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'CALIBRATING OIL TO ISO 4113 FOR VDT-I-Gen. 076 En
DIESEL FUEL-INJECTION PUNPS . : 12.1985

Wear prevention
i

Calibrating oils approved by Bosch:

Shell Calibration Flu1d S 9365 (Shell Internationa])
Shell v-011 1404 (Shell Germany) ,
Shell Norma fluide B. R. (Shell France)

Viscor Calibration Fluid 1487 AW-2 (Viscosity 011)
Castrol fluido para Calibracao 4113 (Castrol Brazil)

Only these calibrating oils guarantee at present the
~ wear prevention we requ1re

Wear prevention is of utmost importance for’ déstri-
butor-type injection pumps. Our investigations

- provide clear, always demonstrable proof that the use
of calibrating oils, whose wear prevention does not
conform to our conditions, can lead to friction wear
when running in the pumps both after production and
after repairs. Oepending on the loading of the pump
in subsequent service, this may result in premature
failure of the pump. . , Tte

Technical Bulletin

Geschitisbersich KH. Kundendienst Kraftiahrzeug-AusrGstung.
€ by Robert Boach GmbH. Postiach 50, D-7000 Stutigan 1. Prnied i1n the Federsl Republic of Ge:man;
imprime en République Fédérale d'Allemagne par Robert Bosch GmbH
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Other compan1es. e.g. Daimler- Benz AG release
calibrating oils which do not meet our strict wear-
prevention conditions. _ |

The reason: '

Dadmler-Benz AG does.not install any distributor-t pe
fuel-injection pumps in its vehicles. Calibrating-
o1l advertising concerning the release given by
Daimler-Benz ought, therefore, to be restricted. to in-
1ine pumps unless it wishes to avoid the actual

technica] problem. J iZ

. To guarantee our quality standards also at aft r-sates
- . service level, we _hereby make it a binding requiremen
that only cglibrating oils released by us be used. We
reserve the right-to check this when warranty damage
is reported on distributor-type pumps. Harrﬁnty
claims will be rejected if failure is due tg-wear and
a’ calibrating 011 not " releaséd by us_ has been used

Published by'

Robert Bosch GmbH

iioivision KH:- -~

After-Sales Service - War

contents to our authorized representative in your

Please direct questions and comments: co?
country. 7
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CALIBRATING NOZZLE-AND-HOLDER® . ' VOT-1- Gen. 1002 En’
ASSEMBLIES WITH PERFORATED =~ 709.1985:.
PLATES . supersedes 11,1984

supersedes 1-400/1001, /%002 -
1- 460/1002

-

The ever h]gher,requ#réments regardlng thé3accuracy of
setting and’ testing can only be met using test equ1p-‘
ment which guarantees hydraulic characterlst1cs as ¢

as possible to those pertaining on the engine as regaﬁd \
opening pressure, volumetric flowrate and line 1engt% ;

For these reasons, it has dbeen necessary to specify ne
cal1brat1ng nozzle- and holder assemblies.

.
N

This concerns 1nJect1on pump assemb11es with in- lfde ,
pumps of sizes MW and P as well as VA 'and VE d1stribu or-.
\type pumps. ; / ¢

' ) . ] .-

-~ The following calibrating nozzle-and-holder assemblies
have now been introduced for use when setting and te t- -
1ng ‘the 1n3ect1on pump models concerned '

El

4
P
S

Technical Bulletin .-
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[Cal.nozzle |perforated Sef/-/

+ holder p1$te | |pressure
assy .. |¢ m’ ”Part’No.‘ L |(bar)
1688 901 016 0.5 | 1 680 103'09$,V;o7+3\;
[ 688 901/017[ 0.6 | 1 680 103 096 | 207+3
7688 901 019] 0.8 | 14680 163 098] 207+3 )
7688 901.020] 0,6 | 1 680 103 096| 172+3 [VA, VE .
16887901 023] 0.4 .»*1 680 103 094\ 17243 " VE .\
7688 901 025] 0.5 |, 1 680 103 0% 17243 | PF (R)..

_ The part nos? for the correspond1n smngle -hole nozzles |
.odre: T Teghet I
lrl 688 901999 for nozz1e-and ho] er assy 1 688 901 016,
] b . ..017,.
‘ : " ..019'
1688 901 991 for no 1e-and holder assy 1 688 901 023’
‘ and ..025-

‘The various da11brat1ng nozzle -an —holder éssemblles
_‘can be converted by changing the perforated plates and
changing the setting of the opening pressure.
Tge t1ghten1ng torque for the noz levretainIng nut is
- 90 Nm. .

~ Conversion should, however, on1y e performed in excep-
tional cases. - f h
It should be noted in thJ§ respect that ca11brat1ng
nozzle-and-holder assemblies are very sensitive compo-
nents of the.entire test equipment &nd requ1re°utmosta-~w
cleanliness when working as well as\very' prec1se

~sett1ng of the nozzle-opening pressure. -

The callbrat1ng nozzle-and-holder ass mbly spec1f1ed
for the testing of fuel-injection pumps is listed on
microcard SIS-W-Gen./7 :or on the resne tive test-specm-
Q1cat1on sheet.

/'\
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- Theldes1gnat10n of the sp' ied cal1brat1ng fuel 1nJec- :
tion tub1ng is norma]1y a1so :Q be’ taken from m1cr0card i BT -
SIS~W-Gen./ 3 a 2 IR .-
In’spec1al ca$es, it is: 11§ted on he test Spec1f1cat1on . 0
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lnjection-l’ump Test Bench
Conversion to Flywheel

1 686 609 057

7

In order to mount the larger flywheel
1/686 609 057 (see also VDT- -W-400/305)
oh the drive shaft of the lnlechon pump.
fest benches EFEP 375.., 410,.,385.."
ond 390.., the suction line, discharge
“tubing and vacuum connections must be re-
positioned. {tems 5, 6 and 7 in Figure 1) -

1. _Removal of the connecting parts -

; 1.1 Test-oil infet - lteﬁ\ 6: -

“

Remove the hose fitting onthe control:

valve; the fitting is accessjble above
the oil motor after taking off the rear
wall of the test-bench housing. After
unscrewing the 3 countersunk-head

- screws, the pipe bend together with <’

‘hole.

1.2 Suction-line connector - Iltem 5:

o e
After unscrewing the 3 countersunk-
head screws, remove-the pipe bend,
loosen-off the hose €onnector and pull
off the plastic hose.

1.3 Vacuum connector - ltem 7:

Unscrew the countersunk-hedd screws, -

Ioosen—off the hose connector and pull
out the! hose. . - U

the hose can be pulled oufthrough fheca .

K .Figure 1

adereich KH Kund L Kiz-Ausn
%et:: obert Bosch GmbH, O-7 Stuttgart 1, Postiach SO. Pﬂnted it the Federal Republic o] Germany.
imprime en Republique Féderate d'Allemagne par Roben BooanmO /
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per bon of

From snde of e v
t tesi bench)

2 Pressu Gouge /
'3 Groduated disc . ;.; I
4 Bocklolh free clutcl') / _

5 Suction-line connedtor! " L p
6 Pressu"’e line conneé:tdr (Tesl‘-oal |n|et)
7 Suctnbn -line conpecfor '

(Blark off when nof used)
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Line schematic

< -

2. Drilling the new. conector openings -

(Use flange as morking' t'eniplote) =
The 32 mm dia. holes (cut usmg o.spot
facer), and the Ma tapped holes, are "
to be located on the operohng side of °
the test. bench which experience has
shown to be used the‘{nost ‘During dril- "
Img, beware of electric cables, it mlght
- even be cbvnsable to lock the push- -but-
.ton switch and remove”

-~

Drilling dimensions




7~ 400/1000
) Seike 3

3. Modifying the pipe bends

Modify both pipe bends, for test-oil inlet
and for suction-line connector, in accor-
dance with Figiire. 4 so that they fit during ,
reassembly . Shorten them os shown in Fi- " *
guré 4 and re-solder (braze). o=

4, Reossemblmg the connecnng parts

«

~Assemble in the order glven ‘under 1, e.g.
connect the hose which.|&ads to item & with -
the pipe bend and insert it in the hole pre-
pared; secure with the countersunk-head -
screws. g
ltems'S and 6%n occondonce with 1. ; )
Blank off the hole$ on the upper side wnh 2N

.oppropnate cover plates. ‘

-Figure 4 "~ Modify pipe bend

5 Remove and replace the flywheel

-

—

The flywheel is secured to the drive shoft ‘with hexogon-heod screw, wosher and keywoy.

After-femoving the multi-plate clutch unscrew fhe hexogon—heod screw cmd pull off the old -

flywheel . o ‘ : e
heel™is fitted i in the re\/erse order, Check for true runmng (moxnmum devnchon-

~

;J‘“
v«,
)
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\\\\1¥;EALLATION INSTRUCTIONS FOR RUNNING- ~ VDT-I 400/1004 En
METER IN INJECTION PUMP TEST = . = ,
BENCHES ' R R 4 1984
Ny : R "f'~' -
4 For proper maintenance at regu]ar 1ntervalsv1t 1s -
necessary to record the operating time ofb1nject1on- ;
pump test benches®by means of a running-time meter.
The instructions apply to the. installation of.’ rupning-
time meters 220 V, 50 Hz, Part No. 1 687 2337092 and a~
220 V, 60 Hz, Part No. 1 687 233 094
in 1nJect10n pump test benches EPS-270 . i
- s EFEP 500 Sl
EFEP.500 A~ - -
EFEP 515 - = [~ - o
EFEP 615 ~ 1.
EFEP 615 A ’
. - - .- EPS 675 o
and their S- version§. ' o (RS
The running-time meters can a]so be 1nstalﬂed and
appropriately connected .in older, non-listed test
benches. The running-time meters are to be ordered
directly from the manufacturer quotwng the Bosch part
number: -

. s Fr1tz K i b Ter
Ph : Zahlerfabrik GmbH
2R Postfach 3440
7330 V1111ngen Schwennxngen

e \_.\

§ Technical Bulletin

Geschuftsbereich KH, Kundendignst K'aMahrzeug Ausristung. ‘
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Preparatlons for 1nsta1lat1on ' Z/ .

Main switch on injection-pump test bench at- off"
. Disconnect control cab1net from the mains.

The running-time meter is installed in the contro1

: cabinet. To do this, cut out a-hole with a circular’
.. cutter (50 mm d1ameter) or with a keyhole saw (45 x -

Electrical connection:

EPS 270: = Connect terminal 1 of runnﬁng-t1me meter to
- Terminal str1p term. 7, and terminal 2 to term1na] ,

strip term. 10 of test bench. A .

EFEP 500, 500A, 515, 615, 615A: Connect termina].1 of
running-time meter to term1na1 strlp term. 1, and

terminal. 2 to terminal strip term 36 of test bench

|

'y
5

£

45 mm):~. See illustration for- 1nstaJ1at1on d1menswons. L ’

Technical Bulletin
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b
1

4

Connect terminal 1 of running-tite-fieter to terminal
strip term. 1, and terminal 2 to tenn1na1 strlp term.
3 €s
Re-establish
Main switch at
and check operati
Installation:

" 3Tip the enclosed s a11ng rubber (2) onto meter hous1ng
"(3) . Insert meter tnto cutout from outside the control :
cabinet. Slip clamp}(4) over detent on meter housing so
that housing with sedling rubber (2) is close up aga1nst
the control- cabwnet tal wall (1) ,

“Electrical connection for EPS 75: /- \\///

ench. . S

fns connection.

N". - Switch on test-bench drive motor
of runn1ng -time meter.

RN
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1. The EP/RZU .. deernor:

Construction, Method of Operation and
General Instructions

1.1 Construction

The EP/RZU .. governor is a mechanical speed governor

mounted on injection pumps of“type A and P of up to 12

cylinders.

The camshalt df the injection pump drives the measuring

unit (flyweight unit) through the reduction gears. The re-
duction ratio of the cam shaft to measuf‘ing'unit shaft varies
as a function of governor speed. To prevent a transmission
of rotalional drive vibrations o the measuring unit, the fly-
weight carrier is elastically coupled with the drive shaft

by a ball beanng and a Jorsion spring. Spnng -loaded fric- -

tion pads which vary in number according to governor de-
sign, have been installed as vibration dampers The num-

ver of flyweights (2 or 4) also varies accordmg to: the

required nominal speed.

The measuring unit shaft carries the sliding sleeve for the |

control linkage in which the fulcrum lever and stabilizer lever
have been mounted. The motion of the flyweights is trans-
mitted to the sliding sleeve by a thrust bearing.

The axlal motion of the sliding sleeve on the measuring unit
shaft is. transmitied' by the fulcrum lever to the spring-
loaded hnk fork (extension of lhe fulcrum lever).

The governor spring set is located in lhe.govern‘or cover,
The inner spring plate (in the sliding sleeve direction) is

designed as a stop cup. Its position can be adjusted with -
two screws (adjustment screws for full load). This posit_ion'
corresponds 10 the full load control position. Speed is adjus-

ted by the fork-type speed control lever which rests on the
“ outer spring plate.

The spring of the Percent Regulahon (P- Hegulanon) control
is -installed in the governor housing over the control rod
and is hooked to the control rod and acts parallel tq the
governor springs. By changing the effective number of spring

turns, a limited correction of the P-regulation (formerly-
L possibilities: of correcting its adjustment on the engine.

‘speed droop’) up to = 1% is possible.

The slabilizer is located in the oil pan of the governor. It
consists of a cylinder with a piston and a spring hooked to
the piston. The other end of the spring is connecled to

the stabilizer lever. The space between the piston and.

cylinder is connected to,the oil pan lhrough a throttle bore,

the cross section of which can be altered with a throttle

screw

1.2 Method of Operatlon

With the engine stopped. the control rod is pulled to the star-
ling position by the fulcrum lever by means of the spring
of the P-regulation control. At the same time the sliding
sleeve with the thrust bearing is forced against the retrac-
led flyweights. This position of the sliding sleeve results
in a starting posmon of the control rod of about 185mm
(with'stop:for stamng quantity dlsconnected)

»
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After the starting speed is exceeded, the centrifugal force
of the flyweights overcomes the tension of the spring in -
the P-regulation control. The sliding sleeve is thus shifted
in the direction of the stop cup and rests on it until the :
start of break-away (full load control position). The speed
(start of break~away) is adjusted with the speed - control

lever. &
2. a

Under iéad; the engine speed drops at first. The flyweights

_ are thus rétracted, the sliding sleeve moves the control rod

in the ,full load” direction by means of the fulcrim lever.
The injected quantity thus is mcreasgd so that the set
" theoretical engine speed is readjusted according 10 the P-
regulayon The process is reversed after the Ioed is re-
moved from the englne

_ The time for transition from one control position into the -
next can be regulated by the stabilizer. The stabilizer can . -

only be adjusted with the engine runnlng By adjusting the

" throttle screw (on the outside of the governor housing),

it is possible to adjust the regulating behaviour 10 engine
- requirements. Naturally, it is assumed that the correct sta-

- bitizer spring has been mstalled (speclred in the service

- parts list).

The stop”lever must be operaled to stop the engine The
spring of the spring- -loaded link fork is compressed and
the control rod us pulled to the’ s!op posmon

13 Lubrlcation ’

ln operaucn mevgovernor is connected to the engine lubri-
‘cation system through the injection pump. The oil is auto-
matically maintained at the proper leve!. During testing. oil
must be added to obtain the spe'cilled level (inspection

- plug). In the. gbvernon oil splashed upwards is collected in

a collecting pan over the ball bearing of the measuring
" unit shaft and is sucked into the latter through an oil-col-

- “lecting tube. All sliding and rotating parts are supplied with

oil centrifugally, lorced through sullably arranged bores

1.4 General Remarks about Testmg -

 The repair of the EP/RZU .. govemor is described in Re-

pair |n§uucuons VDT-WJP211/6B. - . .
\

The followlng instructions descyjbe testing and ad|us1ment
of this governor on the m;ect»on pump test “bench and the

ln testing a repaired governor it is-assumed that the sug-

-9 ns conlained in the repair instructions were. followed -

at the correct parts were inslalled, i. e. as specified

in the appropriate serwce parts list for the respecl-ve go-’
vernor model :

Since "the EP/RZU . governor can be driven with a 0%
. governor control (degree of regulation) it is important that
speed jumps while testing the control rod travel in the
break-away range should be very small. This requirement :
can only bevsatisfied with a highly-efficient.injection pump
test bench where the speed remains uniform during load
changes. ~ ‘ ’

No special tools are needed for testing the governor except
for the mounting hmngs and control rod travel measuring
instruments specified for the respective pump model.

'
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2. Testing and Adjusting on th\e
Injection Pump Test Bench
21

Install injection pump with atlached governor on test bench

It control rod stop (starting quantntygrmit) is present, re-
move it from the injection pump. e

o

22
Unscrew small cover on governor cover and crown nut for
the spring-loaded link fork. ; R .

Preset adjusting, disc of the P-regulation control to approx
one half of spring leng(h

Preset adjusting nut of the spring- loaded link lork $0 ,that
the counter nut is llush with the threaded boll.

‘ Lo o N
23 : J v/
Add lubricating oil (as in the engine) unti! it-flows out of
theé overfiow bore in the governor cover. /

lnponant Common_oil supply for pump and governgr. Ne-
ver test with insulficient oil. /

Vent stabilizer: P /

QOpen throttle screw by a few turns.; Move stabilizer lever
batk and forth approx. 10<20 times and slowly close throttie
screw. A resistance must be lelt at the stabnlnzer lever when
the throttle screw is dlosed. ' /

Open throttle screw by one turn and lock wnﬁ counter nut =

“and crown nut. (Do not 1orget gaskets') !

Replace small cover on governor cover but do not- tighten
tasTenmg screws. The ball head musl be seated in the sta-
ihzet Iever




24 ’

Attach measuring device for the control rod travel to the
injection pump and set dial qgauge to zero with the control
r0d in stop position. To obtain the stop position (Fig. 4),
pull back control rod turther at the spring-loaded Jink fork.

25

screws of the cover. Apply sufficient tension on the con-
trol lever so that the governor starts to break-away at no-.
minal speed.

Increase speed until the governor has completely shut
down. Set adjusting put on the spring-loaded link fork so
thal the control rod is 1 mm trom the stop. Maintain this
dimension at ali times (Fig. 5). ’

26 [

_Adjust il load quantty according to lest instructions, par. N

C. columns 1 and 2. If no information is available, the
following applies. .
Setspeed = 5 rev/min below nominal speed,

Control rod travel = 10.5 mm- .-}
3 .

" Adjust by uniformly setting the two adjusting nuts in the
governor cover. A clockwise rotation leads to a larger
quantity and longer control rod travel; . counterclockwise
rotation has the opposite elffect. N )

The following myst be kept in mind during adjustment: -

In the full load range the sliding sleeve rests on the stop
cup in the governor cover. Paralie| posilion of the stop
faces depends on the position of the stop cup and thus on
the uniform adjustment of the two (dIl load stop screws.

A poor, nonuniform contact results in an imprecise and

hesitant start of break-away which can be observed on the
dial gauge of the control rod travel measuring, device.

For checking and possible correction, increase the speed
slowly unlil break-away occurs (sliding sleeve rests on the
stop cup: the two adjustment nuts are unloaded).

Adjust both adjustment screws with a finger- tip control
until they just rest on the tongues of the stop cup. 49

Recheck and, if necessary, correct the position of the con-
trol lever (start of break-away) and full load adjustment.

Note: Any adjustment of <t’he full load adjustment screws
results in a change in pretension of the governor springs.
Consequently, the start of break-away must be readjusted
after each adjustment (Fig_6). '

\

Orive pump at nominal speed and tighten both fastening '

WPP oeitooy
Ny
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27 .
Check control rod travel according ‘to test instructions,
par. B, columns 2 and 3. Note that from n = 250 rev/min
to 5 rev/min below nominal speed the control rod travel is
allowed to decrease steadily by a total of 0.4 mm and an
additional 0.4 mm up to nominal speed. Then break-away
must occur ‘efficiently and wltnout jerks in accordance with"
specified values. .

The break-away values in the test instructions correspond
to the required P-regulation of the -g8 ernor (degree of
regulation). ! these values are not reached, a Jimited cor-
rection can be made op the P-regulation control. Adjust-
ment -s made with a pin (4 mm dla) by rotating the adjust-
ment bushing. Clockwise' rotation (viewed from governor
towards pump) results in.a decrease of the P-reguiation;
counterclockwise rotation has the opposite effect.

P y
If the specified values cannot be obtained.diwitl be neces-
sary to check whether the cotrect set of governor springs
have been installed.

Nole Adjustments on the P- regulauon control only to be:
made with the pump stopped. -

2.8 .
Operate stop lever with pump slopped and check for zero -
control rod travel. ’ ’

‘29

Seal counter nuts of the 1ul| load ad]uslment screws con-
trol lever stop screw and crown nut lor spring- Ioaded link -~
fork with sealing w:re and lead saals. ’

A

3 Adjustments on the Engme

31

The lull load quanmy may be adjusted on the englne up to
" a contfol rod travel (olerance of £ 05mm Qy resetting the

single nut on the spnng -loaded link tork The posltnon ot the

conlrol rod remelns the same.

Changes in full load quantity which exceed the range men-

- tioned in par. 3.1 must be, made on the two full load  adjust-

N ment screws. In tb-s case, it will also be necessary to re-
) .‘\adjust the control lever posltion (slan of break-away).

‘33 et / o
Close throttle” screw of stabll«zer with/ the engine runnmg .
untit ‘stability ‘afd’ ophmum control //characterlsucs have
been obtamed . /
. : : ]
34 : ' ]
o necessary, the: P-range (degree of regulahon) can be
- readjusted within limits of~the mlfcuonly_mt installed on
the engine. _Adjustment at the P: egulation control (see.
par. 2.7). Ll S ;

2
bl

‘

“Make ad}unmenu only with englv'o nloppcd! .

eror. .

35 ]
Final sealing of the governor (éqe par. 29)

/
)
!
/
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4, Diagrém of the EP/RZU governor
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After-sales Service Instructions:
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1. Belspuele fir das Aufsuchen der Ptufwerte eines RQ-Reglers |

1. Example for looking up the test specification of a governor type RQ
1. Exemple pour trouver. les valeurs,d’essai d'un régulateur RQ .
1. Ejemplo para buscar los valores de ensayo para un regulador RQ

RQ 250/1400 A,14

Verzeichnis

Ersatzteilliste bzw. Mikrokarte fur:
Spare Parts: »
Pieces de rechange:

» Piezas de recambio:

RQ.A.=VDT-EVP211/7X EP41.

JAAL=  C211/29XEP4Y L

T AB.=. 211/39 X EP-42 ..
g (2,.,= 211/13 X EP-43"..
AN -

RY = 231/36 X EP-43 .,

18100000

|

2. und 3. Stelle der Bestellnummer fehlen hier. e

\ 2"" and 3™ place figures of the part number are not glven here
Y Le 28me etle 3°™e chiffre des références ne sont pas donnés i uc¢
2 \2 30, cufra de los. nos de pedido se omnten aqun

Index
Liste
Lista

Prufwerteblatt
Test-specification sheet
Tableau de valeurs d’essai
Hoja de valores de ensayo

Anleitung zum Prisfen sieche VDT-*/PP 001/4
instructions for testing see VOT-WPP 001/4 B
Instructions pour I'essai voir VOT -WPP 001/4 F

Arpetiot e
Sraeiinutvr VOt w11/, '
Var. .

Pruf\verte - j . ) :
ﬂlehkraftregler S vorewe 2yt

. prersy)
Fliqhhroftragles RO .. A. ' ‘ R et 10.67 ¢
MG 1 428 100 000. .01 : ) s

"w..-mmw

e ow e . [l Lo

IR ) .
- RQ 250/ 1000 A, /

" [r1e00 |15, 6-16
0 B-13,5
1480 D-9

. I”Or /I ' .L
7

/

.
i

Weitere Hinweise siche Seite 11
For further hints, see page 11
Autres détails, voir page 11

Instrucciones para el ensayo véase VOT-WPP 001/4 SP Qtros detalles véanse gag. 11
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2. Regler-Ausfithrungen und zugehorlge P:ufwerte Blatter

2. Governor types and the conespondmg test specafmtton sheets
. 2. Les différents régulateurs et les feq:lles d’essai correspondantes

2. Los diversos reguladores y los valares de ensayo correspondientes .

Beachten: . ° : Nm s

Bei Reglern mit besonderen Angaben in Spalte 1 — 4

der Prifwerte-Tabellen (z.B. ,, Abregelbeginn’ und
..VH ca. 49°") handelt es sich um RQ-Régler mat

RQV Reglerhebel und -Lagerbolzen., |
Prifanleitung ist VOT-WPP 001/4, 8. Nachtrag.

test specification table (e.g. ”break'away and “control
lever approx. 49°"') the governors concerned are
RQ-governors with RQV fulcrum lever and pin. -

Test instructions are given in VOT-WPP 001/4 8,
Suppl. 8

e
JObservation
Lestégulateurs affectés de données spétiales dans les.
. ’ N +
colonnes 1 3 4 des tableaux de valeurs ('essai (p.exy *

Observacnbn
Los reguladores afectados de datos especuales en las
columnas 1 a 4 de las tablas de valores de ensayo (p. e|

Where there are special remarks i in ‘columns 1 ~4ofthe

“début de 1a coupure”’ et “levier de réglage env. 49°"'), ‘comienzo de la regulacion limitadora” y *‘palanca de' s
sont des régulateurs RQ avec levier de féglage et axe gulacién aprox. 49°”'), son reguladores RQcon
d’articulation de régulateur type RQV S p lanca de regulacién y bulén penenec;entes al tipo
Les instructions d’essai correspondantes sont: RQV.
VOT-WPP 001/4 F, Suppl. 8. . Las instrucciones de ensayo correspondnentes son:
- vOT- wPP 001/4 SP. Supl. 8.
Regler RQ200.. A .. Regelteil. - siehe
‘ Bestalinummer VOT-WPP 211/.. .
- '428 ..«,’ PR - ' »
A P '- . — .
200/900 A 105 D : , . ho 086 228 - - .
Aew J' - ‘ , ',l\(\)0,224 13 BT
200/950 A21,30,489” 100007 - 21 |
- . A103D 124D, P44 D, 3280, 482 D, 5230 119001 : 1221 :
524 D . '110,‘00‘1' B 229
Y . Sah . -
200/975 A 138, 195, 317 - 100012 S22 e
200/1000 A 14 15, 35, 4 306 647 < « 100 001 R C214
A1200,1280D/ 187 D, 215D, 252 D, 2530 2110013 ~ - 222
A2590D - 110013 ' 222 :
A 2950 o 110 036 ) 224 .
A 364D . 110009 221 -
A703D 110125 o 220
200/1050 AS5D,128D , 110002 . - 221,
. A 452 D,456 D, 4880 L . 110028 223 .
A 519, 553, 592; 601 647 - e © 100005 | 211
. « AB680D - 1M0113° . - . 2210
. A7820D 110152(2) - . .2214 .
A 813D 10164 22145
i AgasD A10152(1 . 2293 .
2001100 = A26D,420,235D,3960,5500 T 110039 - 224
: A 357D,486 0D 110 042 - , 224 ;
A 45 D 110150 L1220 13 T
A 548D . " 110026 223"
A 653,592,B47,764 © ' 100011 - 2141
A 6800 ‘ ' ‘ 110140 . 2212 —
A7740 110151 (1) 2213
A 782D 110 153 22-14
A 816D > 110 165 / 22.15
A 860D 110151(2) ~ | 2213
200/1125 A4990 ' 10095 * 229 -

.
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Regler RQ 200 .. A ..

Regelteil sieche . . A
Bestellnummer VDT-WPP 211/..
1428 .. :
200/1150 A 151D 110038 - 224
A152D,477D,493D 110 008 221 '
A 307 D, 403D, 440 D, 509 D 110020 S22 -
A314D,6300 110023 22-2
A 467D 110045 > 224 ~
A4680,475D 110034 223
A5200,7840 110019 222
A 583D 110071 ©22-7 )
A589D 110074 227 i
A 596 D 110076 227 -
) A638D 110 091 228"
Y A 687D - 110118 S22
' A 738D 7 e, 110139 22920
200/1200 A 316D, 499D 110 007 221 X
A516D 110018 22-2
A602D 110079 - 227 -
A 644 100015 21-2 ‘
200/1250 A 385D,398D 110016 - 22
A568D " - -11005T11) 25 -
A 604 100014 212 ‘
A6910D 110051(2). - . 225 ‘
A801D 110 161 © o, 224
200/1300 A 268, 300, 340, 401, 419 100004 ... 21 e :
- A433D : 110017 - 222
AS521D ' 110021 L2222
AS522D 110025 . 223
A576 D 4 11005%6. - 225
A 595 100013 . 212
A607D 110082 228
AB16D 110 084 228
A 662 100016 212
20071350 A 430D, 500D : 110005 S22
Regler RQ 225 .. A . 3 o7 )
Y . ?
225/1200 A 748 S0 018 212
- A 766 100023 Co21-2
Regler RQ 250 .. A .. .
250/925 A5310D 110096 - : 2295 %y L
) . e ' o ©
250/1000 A 14, 15, 35, 554, 640 100006 . - 211 /
A640,5400 110029 - 223 !
A 363D ‘ 110010 , 221 /
250/1050 A1430 Ti0030 . 223 /
A3630 110073 e 227 ) /
A582 D 110060 - 226 o
- A636D,654D 110097 22-9
A 742D 110147, ° 22413 : /
A894D 110 184 2216 '
250/1075 A 83D, 148D, 188D 110057 225
T , A151D 110053 22:5
A 2230 110028 223
. A314D 110022 222
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i

\
" Regler RQ 2& AL

- Regelteil

Bestellnummer
1428 ..

;iehe
VDT-WPP 211/..

250/1075

250/1100

250/1125

250/1150

250/1200

3

250/1225

250/1250

A7300
A7420
A7550

A19D, 189D, 319D, 383D

A 240D, 320D, 392 D
A30}0,425D,4640
AS5820 B . .
A 655D, 659D

A772D

AT779D

'‘A793D

A 8180
A 2420 .

A 143D v ]
A 199D, 5650 ‘

A 307 D, 4020

A 3250, 4320, 567 D
A4150

A470D .

A 606 D R
A717D, 730D o

A 839 0 :

A 869 O

" A14, 256, 40

A 653, 749

" A662

A 686

A 849 ‘
A354 D, 588D
AdNND
A499 D

A 590D
A6370 N
A649D -
AG6690 -
A6770D
A6820

A 702D

:A 8620 N

A8670 « Twan e 208
A750

A 284, 365

A 362, 366, 420, 487, 580, 598 *
A3120 «
A420D0,484D,511 0,557 0 .
A 483D .
A 5750

AS810

A 645 D

A6770

A 709 0

A7140

A7150D

A 7300 -
A7340

A779 D

A791D

A 797 D, 8020

p—

© 110069

110137
110 142

110145

110067

110012

11Q037

110.100

110101
110 149

110169 ¢

110162

110167 -

110 065 -

110035
110041 -

110058

110015
110040
~ 110080

110136
110172
110 180

- 100 025
100018

100021

100019

100027
110072
110 068
110 112
110078,
110090
110098 -
110105
110120 °
110115

110126
110178

110176
110 144
100 009
100010
110027
110032
110046
110132
110063

110 092
no

110127

110133
110134

110148

110157

. 110170

110158
110159 (1)

Ep

2212
2213
2213

226

222 -
224

229 i
2290

2213

'22-15

2215
2215 "

226

223
224

226

226
222
224
22.7
22.12
2215 .

.-

213

212
n2 .

212

213
22:7- »

© 226 .

22-10~

1227~

228 .
22.9

229
2211 -

- 2210

2211 .
2216

2216
2213

211

211

.. 223

223
224
2212

226

228
2211,

221

22-12
2212
22-13 .
2214
2215
2214
2214
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Regler RQ 250 .. A .. o " Regelteil -~ - siehe
Bestellnummer VDT-WPP 211/..°
1428.. ‘
250/1250 A832D : 110171 2215
A833D S 10159(2) . © 2214
A 845D . i 110177. . . 2216
250/1275 A 261D,4850D . : 110004 . o2
A311D,63440D v ~ 110066 ' 26
250/1300 A 662 - o T 00017 12 p
A686 . . 100020 o212 0
A 686 o 100 026 e 213,
A 500 D ' ' ©. 110087 ' 228
AS575D R 110075 - 227 .
A 590 D _ : v T 110083 ¢ - 228 -
A 639D, 663D .7 nooss . g
A 646 D T . 110084 29
A 665 D, 685 D ' S 110104 229
A874D,675D : ;110108 : 2210
A 745D , 110143 © 2213
A 833D ' , 110183 o 2216
A 862D, 863D 110179 L2218
.8 . . . ST :
250/1325 AS750,734D : Lonene 221 K
A6770D - o To1ona 2290 _
A 697D ' 110124 ° 22:11
A7160D o L 110135 | . 22:12
A7900D PR 11018 7 2214
ABOED o 110160 L2214 ,
250/1350 A 196 D, 645D , e .- 10093 228
A 261 0,463 D, 485D S . 110033 - o223 .
A 881D : S 110182 - - 2216 -
250/1400 A 14; 15, 28, 76, 92 LT T000000 0 . 210
A19D \ S 1100490 0 228
" A54D,1460D N .o noo000 221.
A141D - o o 10048 -, 224
o A2000 A . 1100847 - 226
A 3220 ' ’ .o N0077 o - 227
o . AS75D - S S 110054 w 225 -
‘ A 605D, 704 D o ; 110081, . . 227
- ATID . S - 110107 S 2210
‘ A 672D B o 110106, ‘2210
A677D _ . — SoToNnt e 22410
_ .. - A710D . .. 110131 S 2292 -
A 737D ' oo . 038 - 12292
A 741D - R near. o 2212
250/1425 A 490 D S o Tno003 D 220
= A5720 Lo 7 M00S5 . 2260
250/1450 A19D - T o100 L 22200
. o A 19D S0 e 1oo0et . - 22670 T
250/1500 A19D,2220,302D,327D : . 110052 » 225
: A 146 D . oo - 223
A 322D o oo 7110088 - 228
© A368D,8750 . i : 110050 - 225
A 382D L oon 220
6




Regler RQ 175 .. B .. Regelteil siche
: Bestellnummer VDT-WPP 211/..
1428 .
175/1000 B 660 D 130 012 284
Regler RQ200..8 .. - 7
i . : .
200/900 B 286, 291 100 006 ° 251 .
Regler RQ250..B. .. |
250/975 8 269 100002 . 211
. B 647D 130 004 281
250/1000 B 646 D 130 003 281
250/1025 B 646 D, 654 D 3 130 005 81
250/1050 . B 623D, 6430 130 007 281 .,
B 656 D, 658 D 130010 281 ,
B 657 D, 659 D 130 011 \ 81
250/1075 8649 D 130008 281 -
' B 651 D 1130 009 281
250/1100 B 326, 337, 357, 369, 373,377, 387 100001 251
250/1150 B 661 T 120000 e T2z
Regler RQ300..8 .. )
300/650 B 286 /o - 100007 281
‘ & . ’ PR R e
300/300 86500 ' ’ " 130006 D281
Regler RQ 175 .. P . .
175/1000 PS5ID . hooi2 B L
P80D, 870 < 110022 62 . 000
P137D . 110038 263 :
175/1100 P 211,218 S 100029 .+ 253
g =
Regler RQ 200 ..P .. o ST
200/950 P88 T SN 100 025 %3 - -
20011000 P 17,40,98 . 100 002 2’1
P 24,40 S e 1000 000 2.1
P21 ' - ©100018 - 252 -
o X, . X 1Y
200/1050 P 550,67 D g 110 015 26-1 '
200/1100 P17,17,24 100 003 51 L
P17,17,24 100004 251 o -
P67D 110 024 262"
P : 100019 - 252
P126 ) Coe . 100 020 25-2
P 126 D s 110033 26:3.
. o
1, -~ N
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Regler RQ275.. A .. ’ Regelteil siehe
. ’ - Bestellnummer VOT-WPP 211/..
1428 ..

275/1100 A865D R S 10173 - 2215
275/1200 A 865 D , o nos T 2246

275/1300 A 856 : : 100028 . 3
A 892D _ ~ cuose. 234

2751325 A 798 D, 110163 . . 2215
A 865D S 110175 © 22116

275/1400 A 6940,798D LT R 7 < JU NN X T RN
A 694 D, 798 D o ' 10168 . 2215 ‘

Regler RQ300.. A ..
300/950 A 895D 0 110186
300/1100 A7720 - : o -~ 110185

300/1125 A713D - ' . 110129
A7790D ‘ © 110164

’ B . /l .
300/1175 A 599D . o 110085
) A 658 D E o o <o neno’

© 300/1250 AB12D o 110166

» . Q

300/1275 AS577D ; _ " 110103 -
A 658 D . .. 110109
A 7130 ' o ©110130
A7790\.\ T © 110155

300/1325 AS77D - : 110070
AB00D - : 110099 -

ABS8D , : © 7110 102

300/1400 A 58, 76, 134, 406, 442, 570 . " 100003
A93D, 441D \ ‘ 110 006

e - \

300/1425 A405D,4540 110089

\

A5720 , : -110062
300/1500 A4660,571D0 _ . 110897
A723D . : S 10892
A 725D ' . 110893 ¢
A727D - o B 110 895
i KO B °
Regler RQ400.. A ..
400/1700 A88D R | ' 110899

400/1900 A 448D o 110 898

400/1950 A390D - ' 110.896

Regler RQ450.. A ..
450/1250 A 812D — 110181

450/1275 A 658 D S 110 128
A713D . 110146
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Regler RQ 200.. P .. o Regelteif, siehe
. / ) Bestellnummer VOT-WPP 211/..
2428.. :

200/1100 P 196 . T 100026 © 253
. P279D o v S M0083 O\ 265
Regler RQ 225 ..P ..

225/1000 P o8 i 0038
P 118 | 100035

225/1100 P115 Yo 100023
P118 I . CL 100017 -

225/1250 P 115, 207

" Regler RQ 250 ..

250/750

o

“

Regler RQ250..P ..

250/800 P29 / 100005

250/950 P 120D A S, it 110030 .

250/975 P2100 | : 110047

250/1000 - P26 D ; . S , 110008 .
. P39 © . 100008

250/1025 P 268 D i 110 052

250/1050 P 42 ' o " 100010
P420 - . noon

250/1075 P71D ! o 10019
P136D | .o 110036
P136D 10037

250/1100 P6D,.9D,1410,6410" e -110.004

: P10D,11D,31D,590D,780 . © . 110008 .
P24 ; - <. 100032
P26D ‘ 110010
P43D,440,148D Sl 7110031
PSOD C © 10013
P66D | : . 110017
P69D o ’ ' 110018"
P730 | S . 110020
P81D,820,228D" S 110023
P96 D, 132D0,779D0 - o . 110027 -
P1110,1380 " - S0 110029
P13 . ' < .100015+,
P131D : 110 034
P 192D . o -~ 110043
P 196 . 1000317
P 269,278 , : 100 033

250/1125 P216D i 140_048

250/1150 P 209 . ' " 100 027

‘250200 - P252 % ‘ 100 025

J
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Regler RQ 250 .. P .. Regelteil siehe
Bestellnummer VDT-WPP 211/..
2428,
250/1250 P70 — 100013 252 :
P 102 100012 252
250/1300 P65D,2500 110016 262 ?
250/1400 P790 110025 262 s
Regler RQ 275 .. P .. " S
275/780 P300D 110009 . %1
B 4 ) ‘ - ° ‘, :
"Regler RQ300..P .. R -
300/750 P 105 S 100021 252, .. '
300/900 P95D ’ 110026 ”5,26-2 C
P 271 100034 . 263 e
300/1000 P40 100 009 251 S
P 145D " 110040 1264 o ,
A ~ e : c A Con o
300/1100 P 143D ‘ 110039 - 263, ®
P1790 . 110042 - 264 o :
P186 D % 110050 264 o
P 193D e e e - 110046 e 264 4
P219D 5 L 110081 %4\ /_
300/1250 P 187 ' % 100024 283 e
: P 189D | 110041 264 i
~ . RS : B [
300/1275 P 100D 10032/ 3. ]
- :l\ o / : . \ k
300/1300 P65D - V0035 263 .
P134D 110044 264 v
P174D 10049 264 i
Regler RQ 760 .. P .. || | v o
. i . o ;
750 P214 B 100028 253 " o
. o
Regler RQ 1100 ..P . B , Ch
1100 P214. 1000307 - .253
) EP R R A
. . , : S ) I
. \ | | gy
f | i o
| \ - j
S L ,r ;
4 \ / /.
. \ N ¢
| g -




'v- Y20 4000

WPP 001/4
o

Use English cover sheet as shown
alongside

Utiliser 13 feuille-cache ci-contre en
langue franc¢aise

Emplear 13 hoja cubertera al lado
en espanol

Bis VOT-WPP 211/2-120 sind die Prifwerte nach
PRG .. Z Bezeichnung aufgefihrt, ab VOT-WPP 211/21-1"
nach Bestellnummer. i

Anderungs- und Anbaubuchstaben (z. B.: RQ-../..AA..DR)
andern nichts an der Einstellung und werden nicht beson-
ders aufgefihrt.

The test specifications are listed by PRG ... Z N
designations up to VDT-WPP 211/2-120; from )
VOT-WPP 211/21-1, by the part numbers. e
Letters denoting modifiction and fitting (e.g.:

RQ ./.. AA .. DR} involve no changes in the settings
and are not listed separately.

Les valeurs d'essai sont ordonnées suivant |a désignation
PRG .. Z pour les imprimés jusqu’'a VOT-WPP 211/2-120 .
etsuivant 13 référence 3 partir de VDT-WPP 211/21-1_‘

Les fettres indiquant une modification et le montage
(pex.: RQ ../. AA .. DR} no changent rien au réglage et
ne sont pas particulierement mentionnées.

Los valores de ensayo estan ordenados segun la
designacion PRG ... Z hasta folleto VOT-WPP 211/2-120,
apartir de VDT-WPP 211/21-1 segin nomeros de
pedido.

Letras indicadoras de cambios y de monta'i\e (e).:
RQ ../.. AA . DR) no influyen et reglaje y no se indican
especialmente. R
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40-46, 58
; VDT 1-420/112 En
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In order to understand these-instructions better, ‘ye rec0mmend that you read CU
them in conjunction with the test specifications /or the fo]]ow1ng fuel- 1n3ect10r.
pumps with governors:-
Fuel-injection pump PE 8 ZNM 140/120 RS 1
Governor . RQU 375/1100 ZW 19 DR

r 25 DRA B [P

1. General

The governors are tested and set according to the test spec1f1cat1ons It is

<o

2. Setting the torque control

in /
pretension when it is compressed. The ‘torqye control dimension "a" is/set so/
that the total spring contro] (torque con 01) when not- tensioned. 15/0 1 mm/
longer (e.g. dimension “a" = 0.8 mm + pretension 0.1 mm gives a ra ed d\menS1on
of 0.9 mm). This means that when compressed (pretens1on pressed t gether) the
prescrlbed dimension "a" (é.g. 0.8 mm) f'r the torque control musg be avallable.

With these governors the torque contro] spriing should Jie under a ce;}

3. As a result of tests to make the gxagt adJustment of the tw speeds, v%rlous‘
washers have been st1pu1ated for the goyernor springs (ful] 1 ad and- 1d1e speed

requlation).(See service parts list and sketch). j
~t / .
b = approx. 1.8 mm o N A
= 3 notchey 3 t)‘L | /o
| IVH | ; i . _ M /
It @ ' | / v
::U't . ‘:‘H 410 //
R R ’ln 1 R
R if i ‘ i | \
b th )
S ih 1] : B :
- — IR i —— ¢
N : Q AN
NN\NZ N 1 NN
43 / / , \
- L —f ¥ A L ~
:'5 | ,// .
BOSCH Sescramastecs 1 Knomngenl KASAID. L e Beouaac o Gomeny '

impnmé en Repubhque Federsie A'lomlgno per Roben Bosch GmbH } T -




4. When fitt1ng the flyweight assembly part the governor springs with the
ratchet nut must -not be tensioned more; than 3 notches (distance of .
. front of ratchet nut approx 1.8 mm from the front of ‘the threaded bolt

"to the 1ns1de)
. Settlng*and test1ng»the governor

The adjustable stop bracket on the top of the governor housing must
be fixed in 1ts,enb_poswtzon (dwrect on towards the pump)

§
. Testing the total contro1 rod trave]

_Example: at a speed of 500 min~1 anﬁ greatest contro] lever. deflect1on .
(approx. §9~62°) the control-rod travel required in Section B
columns 1-3 (framed va]ue) should be reached. If this is not
reached adjust by changipg the position of the sliding block.
Then push back the contrdn Tever 2° (= 58-60°) and test the

'vgovernor accordwng to the rema1n1ng details in columns 2 & 3,

. Testing the torque curve and the/start of fu]] load speed regulatlon

Section B ?o]umns 10 and N (control lever position 58-60°). At a speed
of 30 min™' the governors shou]d have regulated h1gher than the upper
rated speed by max. 1.0 mm cont rol-rod travel. .

If breakaway demands a ‘correction -of the pretension of the governor
spring, the springs must not be pretensioned more than 3 notches more.
In this case ‘the governors should be adjusted by p]acwng appropriate.
washers (item 40 in sketch) under the:middle spr1ng bnd by turnlng back"
the ratchet nut (but not more than 2 notches)

. Idle test and adJustment -/ ‘Sect1on B columns 7-9

Example: RQU.37541100 ZW 19 DR or 25! DR: set the cor]\tro] ‘1eve:at speed -
and - hold until t ere. is a

given (1sty. &gmed /value) 600 min

control-rod travel’ jof 2.8 - 3.1 mm.
The’ conbro1~1ever pos1t1on here should be approx. 22°; now with
the same coftrol- Tever position and fal]lng speed, Teasure the
contr;} rod‘travels given at 250 min ' and 375 min™' (2nd. framed
aluek ,
If at a speed of 250 m1n'} the control-rod travel is lower than
11-12.6 mn, then more washers (1tem 41. in sketch) must be
inserted or vic -versa. -1 S
If at a speed-of 375 min the contro1 -rod trave] is 1ower "than
6.2-6.5 mm, then extra washers (item 43 in sketch) must be added
or vice-versa. [In this case washers of - the same th1ckness may

* ‘have to be takpn out: (item 41 in sketchf

(With other des1gns one sh u]d proceed accordlngly

The most 1mportant measuting po1nts in the examp]e given under'8 are
therefore as follows: (however,: the details given on the re1evant test
specification sheet shoyld be observéd)

s
8.1-Set the contro] léver to 2.8 - 3 1 nnrcontro] rod travel
The lever p051t1on here is 22°. _ v
The control- rod travel .of 6.2 - 6.5 mm which is required at 375 minjj
can be held exact/by adjusting with washers’ (items 43 and 41).
y /

Ma1nta1n1ng a certain control-rod trave1 at a certain speed (e.qg. 450 min -1
Maintain the control-rod travel at the lower tplerance limit. In order to
keep the controi -rod travel within the required speed limits when the
former has to be corrected at ;a2 later stage, the ratchet nut can also
. be adjusted by 1 notch, but for each notch adjustment 1 washer (item
o "% 40 in sketch) must be added or removed.

N hr WTE




J %20/112

g 5¢\4k3
9. ,Adjustment of idle and full-load deliveries aétording to Section C/ -7
With the controi-lever deflection g1ven in gection B column 7 (e. g >\\§
approx. 22°) the idle stop myst in each case be set at decreasing speed -

and the fuel delivery must be measured. See Section C columns_ 6 and 7 Y

upper values. (After this adJustment the contro] 1ever must not be

~ moved any more). .
| , RN PR i

9.1 Full-load delivery and fuel- delivery curve / S “/ ‘.f o

Adjust the full-load delivery accordlng to Section T columns 1 and 2

and the fuel-delivery curve according to columns 4 and 5. ‘
When adjusting the full-load. delivery and measuring the fuel- de11very

curve, please see that the governor control-lever lies properly agalnst

the S1de of the full-load stop screw. Under no circumstances may the f s
opposite side of the governor contro] 1ever be blocked by: the ang]e SR
measur1ng device. : { . S

9.2 ControT rod travel limitation = - Aé

Set the control-rod travel limitatjon: ;; a speed of 100 min nd wi h
:~the control Jever in-full-load positiontwith the -stop bracket n the
top of the ?overnor hous1ng to 18 mm control-rod travel (Sectlon C /

columns 6-7 PRV

e

9.3 Adjusting the shutoff solenoi o ~'\

The solenoid must be set so that it stops 0.5 = 1 0 nm}before the %}OP e

position with a 24 V battery circuit. s £
9.4 Settfng the STOP screw - SEI Ce Ty
-3
., Set the stop screw so that when ‘the’ 1d1e stop 1s-exqeeded 0 5 mw R
control-rod travel is reached.. ; . ; a koo N
! A 1 ; .
9.5 The oil-block filter including the fuel I1nes must- be tested far leakage
of the housing and the connections w1th coMpressed awr at 1 ba - in an
0il bath (from the flange side),.’
The oi1-inlet valve 1 417 413 T01 must also be tested or le age vnth
an-0il pressure of 5 bar. Closing pressure at least. 3 -
“In addition to this, the complete pump assemb]y must be tes ed for leakage
at the end of the test (pressure 0.5 - 1 bah)

|<::2£; I ‘Wu’MYY . | | ! o i
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0422. .- RQU(V).. Z..Governors A

New ball bearing | VDT-1-422/100 B
during repair work ' - o 4.1977
R

~Destroy edit:on of 4 19751

)
! ]
!
]

'

The boll‘beorlng 1,900 900 027 used 6p tll now in fhese governors con no Ionger be supplned°
‘Boll beormg ] 960‘900 204 will be wpplued by way of replacement,

Ih o cose where nevj boll bearing ..204 is to be firted, the parts
| | !

; : item 221 \'\E link

| irem 22,36 ‘\ plain washer, and

b item 23 ' | bearing end plate

must be replocedtoo.
' . 3

SR k . . !

Please take the part numbers from the oppropriote service=-part migrofiche

. A . \ : . - '\ St

- 1

\

Geschalisbereich KM -(undend-ensl Kiz-Ausrusiung
€ by Roben Bosch GmbH O-7 Sturigen 1 Postisch SO Printed i the Fo0erel Repudlic of Germany
impnme en Repubhque Feqsrsie o Auemnono per Robert Bosch Gmbk
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NEW LINK WITH TOOTHED GEAR .

0422 ... ...RQY (V) ... Z,... Governor |  VDT-1-422/101 En
- | ; : S 2,198

i

From date of manufacture 924 (4 79) s1hg]e part 1R k§ (driver) item 22/1.in the
Service Parts List] have been used with the above/mentioned governors.: The
closing cover (item -18) 1 420 551 020'is. thereby} eplaced by the gasket 2 420

526 010. The guide pin (item 19) 1 423 104 000 and the he11ca1 compre551on

spring (1tem 20) 1 424 611 011 are no' longer req 1red. :

. When repa1r work is carr1ed out only the s1ng1eJLart 1ink should be used See” Al
microfiche_for the part number. If 1n the case. &f governors with date of manu- =~ & - .-
facture before 924, the link is not/replaced by the S1ngle part 1ink, then the

. item nos. 18 19 and 20 1n the SerV1ce Parts List remain val1d ,

;- . Flywelght assembly - Item ,‘Old link /-3wNew‘Iinkc s ToothedLgean‘yﬂﬁg”7¥$
{ -~ . ] / 1 5N » G
2 428 152.006,...143 010 22/1 | 2 422 125 0§7 | 2 4267325 018, !’ 22/31

. 143 013,...014,...029 o P EERPE T uze 317 012

1o ]0uger‘ .
.applies:

, : R : \ '§
: : — e B R A R
2 428 142 009,...010, ° | |2 422125 0% | 2 426 325 019" | Pos. 22/31

5012013, .08, | b e vae i o

..015, 2 428 143 011, cbe Y f o o | no longer:
: ' , SRR R R oo | applies
..031 1 SO S S | -

2 428 142 011, 1|2 uzz'f245017 2 4267325 020 | Pos. 22/31 :
143 012,...015, S _f" e v e2e 37 0n0 -

..016,...020,...022, no.longer -
o — -applies . -0
..026 ’ Do e

2 428 152 008,,..009, . | ®@/1:, 2‘u22-1%5 018/ 2 426 325 021 |Pos. 22131
L0103, " B R 426 N7 0wl

T
.

VNS

,:appiies‘ o

i

1

]’ o S | X0 Iunger"\*
|

|

|

|

4

ca
schiafebersich KH Kundendienst KJz- Auwutw\o| )
%.by Rob.:n Bosch GmbH. D-7 Stuttgart 1, Postiach SO Printed in the Feders! Repudlic of Cmmany
imprime en Republique Federale d Alemagne per Roben Booch GmbH




Flyweight assembly

Itém

. 01d J1ink

New link

- Toothed gear

T8
2 428 152 010

i

22/1

2 422 125 020

2 426 325 022

‘Pos 22/31

2 QZG 317 02“

no longer
applies

2 428 143,019, ..

..023,...024, ..033

\
i

-~v

021, -

2 422125 022

or 024

S

SR T
2 426 325 023

Pos. 22/3]

1 426 317 010
no longer
- |fapplies

2 426 143 028, .. 030
...032,...034,\.. 035,
..03,...037, ..038
\

and 2-429 992 Vso
-

2 422 125 024

v

2 426 325 024

A
¢

'Pos 22/31

appl1es

»

2 428 143 018% |

i

i

2 422 125 o1ﬁ

-

o

[Ty ——

2 426 325 025

22/31,
ot uzs 317 OII
no lnnqer'

Pos

. "applies -

R T

\

The new Tink d1fférs from the o1d one_ by the shrunk on toothed. gear P
§ carried out' governors with date of manufacture .up to 924

When repair work i

should be converte? to the new des1gn. S

A

A
\
\

RN

/

/
o/
7

2 uzs 317 024 —
vb/po longer
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. - ~\7/ ‘ 4
NEW LOCKING METHOD FOR THE EDGE CAM T -4

AND LOCATING PINS IN THE GOVERNOR COVER o . VDT-1-420/109 €n .-
_ St Ur1980¢

. s
with 0420 2.. - RQV..A..(K) ‘

0 421 8.. - RQV..P..(K)

0 420 08.. - RQV..MW..

With the above mentioned mechanical governors the edgé cam and the locating pirs
may have become loose or fallen out. ' e Tt

.

The locking method has beenchanged, . . - - ]

— \ ) -~ . S ) e -
‘out on these governors, the new'tab washers riust be

When-repair work is carried
used. _ oL 2 . _
2 421 321 008 for RQV.. (K) governors or .

2 421321 009" for RQV.. governors

‘ P pe SUYEE®

“ ~

schi Lch KH. Kundendienst. Kfz-Ausrstung )
%’by R:m'aoxh GmbM, D-7 Stuttgart 1. Postfach 80. Printed in the Federsl Republic of Germany,

Imgrimé en Republique Fedérale d'Allemagne par Rodben Bosch GmbH




'T‘EST' INSTRUCTIONS

: | ~ VDT-WPPOOV/4B Suppl. 6

Ed.

b, e

~ Mechanical Governors

- 042021..-RQV.:A..
. .1 /042081..-RQV..P..

\
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. «Introduction; Tools, Clamping the Pump

1

2. f’reliminary Adjustments

3. Adjustments.Based on Section 8
4. Checking the Governor
5
6

. Adjustments Based on Section C

. Sealing the Adjustrpe/nts

1. Introduction

This booklet contains instructions for testing the
RQV governor in both its basic design.as'well as in
its well-known variants. - .

These instructions refer to thé governors associated
with pump sizes “A’ and "'P’’ with a housing 0()._“
of 149 mm, and they describe basically the cortect.

adjustments of the governor springs, the sliding sleeve -~

positiog, the 'S’ plate, th; control rod travel, and the
advance angle. i '
L H
: i
In addition, instructions relating to the full-load
adjustment are contained in this booRlet. The various .
types of stops are_described in‘a special section in

detail. Initially, however, they have been listed on the -

applicable Test Specification Sheet VDT-WPP 001/4.

The Test Instructions issued previously, )
VDT-WPP 001/4 B, continue to apply to the rarer
governors with housing dia. of 143 or 167 mm, l.e.,
mainly pumps of size "'8".

.

. ;" : A

Testmg and checkmg tools shown in thus booklet

Control rod travel measuring  »
device for P-pumps 1 688. 130 030

Dial mdmtor 30\mm travel, . ¢ i
gradueted in 1/1Q mm 1 687 233 015

Measurmg devnce ~to Mmeasure ...
slldmg sleeve posntlon o 682 329 038

Unn‘leml control rad travel :
measurmg devuce 1 688 130 095

’EFEP 393

-,EFER 618

,EFEP 565
Extensnon coupllng, cone v ’
of 25 mm dia. for pumps

wnth manifold pressure o
oompensator 1 686 430 007

Semng device for” measurmg

the control rod travel on the- .
govemor side . T 688 130 079 EFEP 541
Settmg device for control )
lever position =
Control rod travel
measurmg dehce

- 0681440006 EFEP 56 C

0 681 440 009

) When makmg ad;ustments on pumps wuh wmsha'fts
.with cone dia. of 17 and 20 mm, it is advantageous
‘1o use extension couplings so that the corresponding
comrol rod travel measuring device can be attached'
Extenslon couplung, o ) ‘ ) .

" for.cone of 17 mm dia. 1 4[6 430012 ZKH 74249X

:"Extension coupling,

' for cone of 20 mm dia.

; Locme CVvyv,

! '1den No. 82

commercially
available

EFAW 144

EFKH 1Y 132

EFEP17I ‘

1416430017 ZKH 74Z 18X
'see Section 3.3."



1.2. Clamping the Pump

Connect the lines and attach the control rod travel
measuring device.

Remove the governor cover.

“2 Prehmmary Ad]ustments

ReMove the sliding block and the adjustmg pinby-
takmg out the coupling bolt.

A N , ‘
Check‘: the play of the adjusting pin.

o

Set the, Iong-tudmal play of the adlusﬁng pin (0 mm) by .
turning: the castle nut.

\
\ .
2.2, ‘-. )
* Measure the posmon of the slodmg block

The rated distahce from the center of the slidinglbloc'k
to the housing suppon {without seal) is 34.9* 0 2 mm,

Position the ad|ust|ng pin by means of the couplmg bolt ‘

in the flyweight assembly

Pull on the ad;us(ur\g pin so that the flywenghts are drawn
inward; (do not‘apr\ly too much pressure to the ad;ustmg
pin spring). \

\ L
In this position, the rpeasunng device 1 682 329 038
should fit snugly, i.e. \wnth no play, into the sliding block
guide.

WPP oe11y N6




2.3.
Set the adjusting pin:

Remove the adjusting pin; change the length of the
~adjusting pin by turning the adjusting screw until the
rated distance according td Section 2.2. is reached.

The adjusting pin and the slldmg block together
constitute the sliding sleeve,

J— ’

Abnormal position of the sliding sleeve according to, the
Test Sheet: ’ y

s

Correct any difference from the rated distanc,e'by
turning the adjusting screw on the adjusting pin:
S A
' Example: ,
Rated distance {in mm) - 3.9
Changed distance (based on n Test Sheet) 36.0
Difference , . 1.1

Lead -~ 075

therefore, the ad|us1|ng sC should be turned outward
11/2 turns. ¢ '

24"
Mount the fulcrum lever, sliding block adjustmg pun
and coupling bolt.

Longitudinal play of the'coupling bolt: 1 -2mm.




25. -
Check the posftion of the-’'S”” p|ate:

Turn the control lever over so that contact is not
made wnh the stop screw.

The rated distance from the seal on the oover to the

center of the pilot = 24.5 mm. o

Set the control lever to maximum fuel. The pilot pinon §

the linkage lever is located at the end of the ”’S" track.

Place the seal and the gage in the proper. position.

P §
Example:
A pilot of 6 mm dia. an¢a 6-mm gage give the distance .
of 27.5 mm measured from the gage to the pilot (that
is, 27.5 minus the thickness of the gage plus 1/2 the
diameter of the pin). .
Set the dustance with washers under the "S" plate.

3. Adjustments’

cut out for the adjustment.

Pour in lubricating oil.

3.1.
Measure the shdmg sleeve travel

The sliding sleeve travel as indicated in the Test Sheet,
can be measured with the universal control rod measunng
device 1688 130 095. .

- )
The magnetic base of thé diaf indicator is positioned
against the sliding btock

At zero rev/min, pr';rstress the dial indicator about
20 mm; compensaté for play in the governor mechanism
by a light pull on the dial indicator spindie.-

Set the dial indicator"to Q.

w?eP oo ¢, N¢
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3.2.
Tension the governor springs — 3 methods:

3.2.1.

" Set the sliding sleeve travel according to Test Sheet

VOT-WPP 001/4. . -
At the speed specified, tighten the gavernor sprmgs on-

both sides unifarmly (a difference of one natch is 4

permissible} until the associated sliding sleeve travel

(£ 0.2 mm) is reached (Columns 10 and 11). Tightening
the springs results in a shorter sliding sleeve travel — -
try to set the travel at the upper tolerance The total
travel should be at least 11 mm.

If this value cannot be reached, replace governor parts.
Observe instructions given in the Test Sheet and in the
Service Parts List (washers and spring seats as required).

3.2.2.

Set the sludmg sleeve travel based on General Test
Specifications. -

If sliding sleeve travel data ispot given on Test Sheet
VDT-WPP 001/4, data given under General Test
Specifications apply.

Set the speed according to’ Test Sheet VOT-WPP 211/3.
" Tighten the springs on both sudes unuformly {a dufferenee

of one notch is permissible) untnl the’ prescnbed shdmg
sleeve travel is reached. i

)

aa
3.2.3. ‘ 7 e
Adjustment. when the sliding sleeve travel is not known:

\

At a speed based on Test Sheet VDT- WPP 001/4;

© Section B, Column 2, top line, the slndmg sleeve traveL

should be 8.1 — 8.5 mm. . T
Tightening the governor springs results ina shortef
sliding sleeve travel.

Total sliding sleeve travel: ‘at least 11.man.

In order to reach the prescribed values at the upper .

. rated speed, the initia) compression of spring set in this

method according to"Section 4.3.1, must be corrected
again (one notch difference is permissible). Y
The tightening ruts must be set so that they are between
“a flush fit and a position in which the threaded pin'

projects out a distance of 3 mm! - k

«




woP oorly, N

3.3. ”
Mount governor cover:

P

Release the clamping scréw at the control rod travel
measuring device. ,

3
-1
s o A 4 # A

When the control rod is positioned against the
mechanical shut-off stop, set the dial indicator to “0".

" |
Replace the governor-cover with the seal and slide the
guide block into the guide sleeve with the longer part
pointing upward. . '

Seal the sliding block guide pin with Loctite.

34. ' )
Check the sliding sleeve position and the 'S plate:

With the control lever at full defiection — at a speed set
accordingdo the Test Sheet, Column 2, upper line — the
associated controf rod travel must be attained.

Correct for larger deviations at the adjusting pin and for
deviations up to 1 mm at the "S’" plate:

1/2 turn of the adjusting pin= .
about 2.25 mm of controf rod travel;. '

0.15-mm washers at the “’S" plate =
" about 1 mm of control rod travel,

A shorter adjusting pin or fewer washers result in a
shorter control rod travel. ' T

L11 o . | ‘ ,v " S GL-‘@”‘ ot




4. Checking the Governor

4.1,
Attach the setting device for the control lever position.

Move the control lever slowly from shut-off toward the
maximum fuel direction — the control lever is positioned
at 0 degrees when the contro! rod travel dial indicator
just leaves the zero mark.

Set the gage to the zero positio:'n?de!ermined. -

4.2
Check the play in the transmission garts:

At zero rev/min set the control rg/d travel to 2 mm with
the control lever and clamp the gontrol rod in place.

move the control lever. The play measured in this way
should be no more than 5 rees. :

.

Again usi th&screwdriver, block the flyweights from

turning. Trn the flywheel on the test bench in both S
direction{Th?p!ay measured here may be 10 - 25 degrees. | -

1f neces%a{.»(; replace the rubber buffers -«




2

5. Adjustments Based on Section C of Test Sheet
/// E .
5.1, A

Full-toad delivené— Columns 1 and 2.

=4

Attach the stop and set it according to the Test Sheet.
Also see \/DT-WP 115/1 B, Page 12,

52" ST
Set the changeo r point of the automatic Atarting fuel
deluvery

_If no ""Change-over Pomt is given on the/Test Sheet, a-

speed of 50 = 100 rev/min under "'Lowef Rated Speed”’ V4

applies. ' ! , )

. 7/

53.

Section B, Co|
Section C, Co

The adjustm

~ Tighten the t
fue! delivery ¢haracteris

5.4. [ e
Speed limitatign — Section C Column 3.

Turn the contrb! lever over and set the adjustable stop
screw so that af the prescribed speed the control rod s
drawn about .5 mm out from the full-load position.

~—Q.

Even if the valubson the Test Sheet are different, the -
same proced re\as stnlLto be followed.
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4.3.
Check speed regulation: .
431, /

Upper rated speed ~ Columns 1 to 3

At the speed given in the top line, shift the control lever
until the prescribed controf rod travel is reached.

Read the scale — all “approx.”’ teadmgs mean t 3°, and
when checking thgy are * 4°,

Check the speed regulation with increasing and decreasing
speeds — up to about 1100 rev/min the control rod travel
difference may not be more than 1 mm, and it may not
be more than 2 mm above thus speed. /

432 - /
Lower rated speed — Columns 7t0 9. .

Bring the controt lever back until the control rod uavel
given is reached at the associated speeds , :
Check the speed regulation with increas’mg and decreasing
speeds — the difference may not be mOre than 1 mm of
control rod travel.
(Correct deviations by replacing the/"S" plate, sprmg seat
shims, and possibly the idle sprmgs/as we.l as.the play
compensating springl} /

/

433 | -
Average Rated Speed — Columns 4106 — nf gnven
Change the posmon of the control lever until the values

are reached /
9
. / PP . ’ . 'k
@ B) Einstellwerte des Reglers RQV ..1500,166 O |
1° 1 2 |/ 3 4« 0 s/ e ' 71 8 1.%e | 10 1| n J
’ Obere Nenndrehzahbh Mittlere Nenndrehzahl Untere Nenn‘drehzahl’ Anglel'chupg :
Verstell- 1. Verstell- l Verstelr- ' J ‘ ‘- : ,
hebel i1 L hebel- : hebel- | ] P2
ausschlag / Regelweg ausschlag Regelweg | ausschlag| Regeiweyg Regelweg
Grad u/min/ mm Grad | Wmin mn Grad umin_ | merf. U/min \ mm |
; : ) ; [
ca. 68 11090 | 14,0-160 ca. 62 700 [ 145-17,0 ca. 12 | 150 64-80 1100 0 :
nsp | 70-128 | 800 [ 68- 96 1250 | 37-60 | g4 | 03.0, 5
12 0 - 72 \ 900 06- 10 ! 350 0,7 - ’,9 - }3
1270 0 . 7100 06- 10 .| 600 0 550 05 07
) ) 1150 r 0 - i .(riur bei 1?00)
Fig. 21 \ ) Angleichweg MaBa =: 0,6 mm (nur bei 150D} >
) .
f
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The proper control rod travel measuring device dependvs'

on the type of stop used.
4
An example is shown in Fig. 25: the pump here has the
stop on the pump side, so control rod travel measuring
device 1688 130 079 is used on the governor housing.

* -
-

5.5.
Set the shut-off stop screw: - ) ;

At 0 rev/min set the shut-off stop screw on the cgp_tfrol
lever 1o give a control rod travel of 0.5 — 1.00 mm./:'
. . [

Attach the stop lever if provided.

e

;
® i
)

5.6. : } !
Measure the starting fuel delivery or starting travel:
]

Operate the excess fuel starting device — dgpendirvg on
the various stops — and set it properly. ' .




Example,shown in Fig. 28:
Automatic starting fuel delivery <
starting travel limitation -

Yooy

T gy,

P

6. Sealing

L

28 Seal the adjustments miade.

(174)
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Preparations

Clamp the pump on the test bénd1,’connect lines.

— L
Mount the control-rod travel measuring device.
Remove the full-load stop rocker guide (2) and
possibly the manifold-pressure compensator (MPC)
if the governor is fitted with this part.

Remove the guide pin for the swivelling lever.

\

Remove the governor cover. 3 -

Remove the swivelling lever. - N

Remove the coupling bolt, sliding hlock-and
adjusting pin. |~ '

I N

Position the adjusting bin by meansv of th'e'coupling
bolt in the flyweight assembly. ’

o

Measure the position of the sliding block

(Use bracket 1 682 329 038.)

The nominal distance from the center of the sliding
block 10 the housing (without seal) is 35.0 + 0.2 mm.

Pull on the adjusting pin so that the flyweights ‘are
drawn into the inner position.

In this position (without seal) the measurement device
should fit snugly, i.e., with no play, into the sliding-
block guide. : .

lt'necessary. change the length of the adjusting pin
by turning the adjustment screw.

W-420/303




Check the play of the rubber butfers

Prevent the flyweights from turning by blocking them
with a screwdriver and ttgn the test bench flywheel in
both directions. - ]\,&

The play measured when this is done should be
10-25°.

If necessary, replace-the rubber buffers.

Prepare the governor for measuremenl ol the
sleeve travel

Mount the fulcrum lever, sliding block, and
adjusting pin.

The longitudinal play of the coupling bolt should
be 1-2 mm.

Do not mount the swivelling lever. e

In order to prevent the plunger and barrel assemblies. -
from running dry, clamp the control rod at a controf*
rod travel of about 9 mrt.

As protection, mount a temporary cover with a section -
that has been cut out (for example, RQ .. or RQV . ).

For stabilization purposes, the sli&ing-blod(;guld,e
screw is located under the sliding blpck. )

Fill the governor with lubricating oil.

Measure the sieeve travel

The sleeve travel is measured using an inStrument .-
stand and a control-rod travel dial indicator. ;

L

The magnetic foot of the dial indicatof is positioned
against the center of the adjusting pin.

Press the governor springs over by hand (flyweights **
in inner position). «

Prestress the dial indicator about;’zo mm.
: 1 .t
V. N
Compensate for play in the governor mgchanism by a
light pull on the dial indicator stem, and sef the dual
indicator to 0. . -




Sel the sleeve travel according to Test-Specification
Sheet B, Columns 10 and 11

The most accurale possible maintenance of the
specitled sleeve travel Is of vital importance for all
later measurements!

Set the speed to the value given by the-test o
specification sheet at which the sleeve travel is with-
out tolerances.

Set the associated sleeve travel by umformly tughten- )

ing both sets of governor springs.
One notch ditference is permissible.

Test the remaining sleeve travel values and if
necessary correct them by inserting shims, by the
selection of different spring seats, or by replacing the
governor springs according to the service part
microfiche. .

Remove the instrument stand.

Remove the temporary governor cover and collect
the fubricating oil. -

Measure the position of the plate cam

o
t

Turn the control lever over sojthat the stop sccew is -
not up against it. ;
The nominatdistance from the seal on the cof/er to the
center of the pilot = 24.5 mny. |
g n
Set the control lever to "Volfi’ (maximum fuel).

The pilot on the linkage lever is posmoded at the end
of the rocker guide. . I o
t
Set the nominal distance by placing shimsi’under the
plate-cam stop. . J
» ;
Example of measu ement
With a pilot 6 mm in tameter, and with a gauge 6 mm
thick, the adjustment'distance is 27.5 mm/from the
gauge to the pilot. e ’
* This distance is derived agfollows:‘ '
standard distance (24.5) plus thickness pt gauge
(6) minus '/z pilot diameter (3) the adiustmenl

distance of 27.5 mm. ’

W-420/303
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Fitting the govermnor cover

Release the clamping mechanism at the control-rod
trave! measuring device. *

Fit the swivelling lever in place.

Fit the governor cover together with a seal butdo not -
bolt it in place.
The longer part ol the gunde block points upward.

Align the holes in the swivelling lever with the holes
in the governor cover using a pointed instrument
(for example a marking tool) and insert the quide pm
into the governor. -

Fit the screw plugs tqr the guide pin. -

Bolt the governor cover in place. - , Co

Fill the governor with lubricating oil.

Attach the protractor.
Checking the play in the governor parts

Using the control lever, set the control-rod travel to
2 mm and clamp the control rod in place. . .

Press the governor springs over by hand.

The control lever play must not exceed 2°. -
When carrying out these steps do not press the sprung
strap over. .

Release the control-rod travel measuring device.:

-

Setlting the fine adjustment

Sel the speed to about 100 rev/min.
Using the control dever, set the control-rod travel to
about 10 mm and clamp the control lever. .

Release the lock nut for fine adjustment (4) and
unscrew the adjustment screw as far as the stop.

Caution: i T
when reading the control-rod travel values do not
press on the adjusiment screw!

Set the dial indicator to0. ) .
Turn the adjustment screw for fine adjustment '/z twrn.
inward and observe the dial indicator. )

When turning the adjustment screw no longer results
in a change in the control-rod travel, the total fine
adjustment range can be read on the dial indicator.

Turn the adjustment screw back '/2 of the fine
adjustment range read from the dial indicator and
lock it in this position.



Setling the protractor
2
Set the speed 1o 0 rev/min.

Set the dial indicator on the control-rod travel
measuring instrument to 0 when the control rod is in
the shut-off (“Stop*) position.

|2
Press the governor springs over by hand (flyweights
in the inner position).

Move the control lever slowly from shut-off toward the
maximum fuel {“Voll”) position. The control lever is
positioned at 0° when the dial indicator just leaves its
Zero mark. '

Set the protractor to the zero position determined.

Setting the lever ratio

Caution:
do not set the control lever to a control- rod travel ot
more than 21 mm!
: R )
Set the speed according to the top line dt the test--
~specilication sheet, Section B, Column 2, and at the
same time readjust the control Iever ENTT

A

Adjust the control lever so that the assocsated control-

rod travel given in Column 3 is reached.

; N ‘
Read the angle shown on the protractor and record
this value because it is required for later measure-
ments, for example Fig. 19. {

If the control-rod travel given in Section B, Column 3,
is not reached, or if the angle (Column 1) ditférs by
more than *3° from the specified value, i.e., in event
of larger deviations, the position of the sliding block
(Fig. 3) must be changed. When doing this, '/2 turn
(shorter adjusting pin) means about 2.25 mm less -
control-rod travel.

R
\

Correct for small deviations by means ot shims under

the plate cam stop. In this case, reducing the thickness,

of the shims by 0.15 mm resuus in about 1 mm less
control-rod travel. ,
The prestress of the governor springs must not
be changed!

3

13
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r Settmgs .

Upper rated speed K Intermho-ate rated Q‘
Degree of ntrol rod |Degree ol \
detiection ¥ deflection )
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1 2 ; 4 s
approx.68 | 1160. | '15,0- 18,2 - -
v 1380 | 0 - 15
approx.62 [ 1100 .| 15,0-17,8
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Torque control travel a = “mm
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Test Specifications
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Testing spood regulation

Upper nominal speed -
Test specification sheet, Section B, Columns 1-3.

Test the goverﬁor according to the data given in the
test specification sheet with increasing and de-
creasmg speeds.

The control-rod travel difference must not be more

“than 2 mm.

If tolerances are exceeded, adjustment made accord-
ing o Figs. 3,6, 8, 11,12, or 13 are Incorrect.
‘The prestress of the governor sprlngs must not

" " be changed!

Lower nominal speed
Test specification sheet, Section B, Columns 7-9.

Move the control lever batk until the specified
control-rod travel values are reached at the speeds
given.

If tolerances are exceeded, adjustménts made -
according to Figs. 3,6, 8, 11, 12, or 13'are incorrect..
The spring tension must not be ehangedl

Fitting the full-load stop

Adjust the stop lug so that it is posltioned parallel fo
the base pl@

Control lever to shut-off.

Fit the full-load stop with seals on the governor
housing.

. ?
As a result of simplifidations made in design and
adjustments, the sequence of testing steps starting -
with Fig. 15 has been partially changed. :

The same applies for combinations with an MPCon
the drive side.

(lnformatnon on this point is given on pages 16 and 17. )

.

Tesling the manllold-ptessute compensator (MPC)
Test specmcat;on sheet Section D.

Connect the pressure régulator to the lower con-
nector oh the adjustment. 1hcottle and connect the
MPC to the upper connector on the throttle:

ad;ustmentscrew ‘a’ ' (white, lower) is used to set '
the pressure, ]
adlustmght screw b (black, upper) is used for
leakage tests.




Testing the MPC for leaks

Set the charge-air pressure to 1.0 bar at adjustmert
screw "a’” on the adjustment throttle; close adjust-
mentscrew 'b" and shut off the air supply.

The pressure gauge must not register a pressure drop.

/

Checking the MPC ad]ualmont S

Increase the pressure of the comprZssed air slowly
from abodt 0 bar and observe the tull -load stop screw
(1) in the MPC. /

At the charge-air pressure gian in the test
specification sheet, Section C Column 1, the full-load
adjustment screw must be positioned firmly at the
limit stop. / -

If necessary, reduce lh&iensnon on the diaphragm
spring in the MPC by turnmg the notched nut (15)

Setting the rocker
Test specmcanon sheet, Section B, Columns 10
and 11 ‘or Section 6, Column 8.

Applles only (or full-load stop with “benl" rocker
guide track (Fig. 19y )

If the governor is fitted with an MPC, set the charge-
airpressure to the maximum value (test specmcahon
sheet, Section C, Column 1). H

Sel the speed to the value given in the bbx (test

specification sheet, Section C, Column 8 or Section B,

Column 10) and at the same time readjust lhe

controf lever. i
Clamp the comrol lever at the angle determmed /
according to Fig. 13. {r’

'

Letlhe rocker traverse the rocker guide track.

Change the adjustment screw (5) on the roeker and
observe the dial indicator. . -

W-420/303




Find the point of reversal and set it.

The largest possible control-rod travel should be set
at the rockerdn the range in which the control-rod
travel first increases and then decreases with the
same direction of adjustment.

Secure the adjusifhgnt screw on the rocker with the
lock nut. .

~

Checking the rocker adjustment

Increasing and decreasing the adjustment speed
(test specification sheet,;Section B, Column 10 or
Section C, Column 8, valugenven in box) results ln a
smaller control-rod travel.

The maximum control-rod travel must be. measured at..
exactly the speed given in the box.

Set'the speed to exactly the value given in the box. o, -

Applies only for full-load stop with straight rocker
guide track (Fig. 21).

. It the governor is fittedwith an MPC, set the charge-
air pressure to0 0.

Operate the pump at below the idle speed.

Slowly.increase the speed and by repeatedly moving
the control lever slowly forward dgtermipe the speed
at which the rocker moves forwardu e e stop -
cam to “'Start”. voielll s

This swilchlag operation should*hke place el

~ 50100 rev/min below the Idte speed.

Turning the rocker adjustment screw (5) to the rigtit
shifts the switching point to a higher speed

Secure the rocker adjustment screw wnh alock nut

With an MPC, set the charge-air pressure to the
maximum value (test specmcation sheet, Section C..
Column 1). 3 "

Set the speed (test specification sheet, Section B, -
Column 10, value given in box) exactly and at the
same time readjust the control lever. ~
Clamp the control lever at the angle determined
according to Fig. 13.




} .
Setting full-load control-rod travel '

Set the control- rod travel (tesl specuhcat.oQSheet
Section B, Column 11 valuegtven in box) at the lull~
foad stop screw (1). i / , "

Lock the full-load ad;us!mem screw aﬁer every
adjustment. ‘*&

Afler the ad]uslmen! of lhe/ full-load control-rod travel,
the test (set rocker) starﬂngvllh Figs. 19 and 20 ot
Figs. 21 and 22 musl be v/epeatod

Testing the lorque/c:onlrol
Test specnhtatnon}sheel Section B, Columns 10
and 11, i

~

With an MPC, set the charge-air pressure to the
maximum value (test specification sheet, Section C,

* Column 1). /"

Set the speed to the values specmed under’ Torque
Control' in the test specification sheet and read the
control-rod travel values.

The control-rod travel values specliied can only be
reached if. the adjustments described above (Figs. 3, 6,
7.8, 11, 12 and 13) have been made with the grealesl
accuracy

Turn the adjustment screw (8) at the stop lug until the
control-rod travel values can be reached as exactly as
possible at the corresponding speeds.

- Turping this screw inward increases the control-rod
travel values at high speeds and reduces these values
at’low speeds. n
As a result, the rocker and full-load adjustment must
be repealed! .

Repeat the tests described starting with Fig. 19.

The rocker adjustmenl (Fig.. 14) the tull-load ad]usbL
ment (Fig. 23), and the lo:que control (Fig. 24) af!ecl "
each other! .
The corrections become smaller and smaller as the
nominal values are approached .
Aller every readjustment secure the ad;ustment
screws with lock nutsl

;
i
T
I
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Testing full-load delivery 4
Test specification sheet, Section C, Columns 1,2

- and 4, 5.

With an MPC, use maximum specitied charge-air
pressures for the tests.

The specified full-load delivery values should not be
corrected at the governor full-load stop (full-load
delivery, torque control, and start locking affect
each other).

’ >
Small deviations can be corrected at the fine adjust-
ment screw (4) (about 0.2 mm comtrol-rod travel).

Larger deviations must be corrected on the basis of
uniform fuel delivery (Section A, value given in box).

Setting intake volume | N

Test specification sheet, Section C — values with
/0 bar data.

Control lever to maxrmum 1uel( Voll )— pressure
0 bar. d .

Set the fuel dellvery given in the test specrfccatlon .
sheet. Section D, with a charge-air pressure of 0 bar, )
using the stop nuts (14) at the MPC

v . [

v " ) ! ,',H ’ ", o
Testing diaphragm and dlaphragm aprlng ln MPC
Test specmcahon sheet, Section D ,
Set the speed specufued : o
Test made with lalllng pressure = conlrol-rod lravel
decrease

. Set the charge-air pressure to the maximum value

(test specification sheet, Seclcon C) and set the dial
indicator to 0. AN &

< ~ .. .
or : N

N )
test made wllh rislng pressure = conlrol-rod travel
increase o

At a chagge-air pressure of Oﬁpar set the dial mdicator
to 0. .

-
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Set the charge-air pressure to the value specified
under “Adjustment” in the test speci!ication shqet.

Set the assocuated control- rod travel at the notched
nut (15) on the MPC. : .g
Set the charge-air pressure to thé \vélue specified
under *Measurement” in the testy, ecmcanon sheet
and read the dial indicator.

1N ) [ .
If the control-rod trayel is outside the tolerance. the
diaphragm or the d-aphragm spnnglm the MPC must
be replaced. A

N
©

Setting the.speed limitation
Test speciffcation sheet, Secyon C, Column 3.

Remove the protrgctor " 40

Turn the control Iever”bver or mstall the onguﬁal

control lever. RN g )

. 4 - ‘
With an MPG, set the charge anr p[essure to’the

maximum valua ; o

/’ ’ : ./ '

Increase the speed and at the same tume read;us( the ™
control lever. 2 S 4

At the speed specmed’u/n the test specification §heet.
Section C, Column Vset thddial indicator to 0°* A

: Set the speed owen in Column 3 K
Control lever Qt_limit stop.

Set the stop'screly $o: that'the dial indicator shows a
deqzease of aboﬁn mm in the conlgm rod travel

¢
’

2

Setling the idle aﬁd shut-off stop
This app&es_ anly for governors wlthbut a slo‘p lever.
Setting the shut-off stog¥screw .

"Set speed to 0 rev/min.
Control lever to shut-off (“Stop™)."
Release the shut-off stop screw and set the dial
indicator to 0. - : . .

. -

¥ S_et a control-rod travel of about 0.5 mm at the shut-off
stop screw and secure the stop screw with a lock nut?

>




-Pull the shut-off levar to "Stop".

. Setthe speed accordi ng to mé test specmcatlon
i sheet.

: Limit the starting fuel delnvery using the stop screw ag
ithe control rod seilmg cap.’

A

% \p‘ .. .- . [ e o e _‘:_.
Slmpllﬂed full- load stop TZ

. is omitted and therefore the correctnon ofthe’ tonqqe k
‘_comrpl is also omitted. N i

B dellvery, are set by shmmg the stop in the recess in

v
O

Applies only for gévernors'ylllh a stop lever.

Setting Idle '

Set the speed accordnng to the test specuhcahon
sheet, Section C, Column 6. -

The control lever is posmoned agannst the idle stop

Adjust the stop screw untnl theepecnhed fuel delivery .
is reached. .
Secure the stop screw wnth a lock nut.

NS

Semng%he shWtop ) (‘ A

Set speed to 0 rev/min. O SR

Release the shut- of{stop screw and set the dnal
indicatordo 0. 3 . a

)
O

Set about 0.5 mm of control-rod trawiel at the shut-oﬂ
stop screw and secure the stop p Skréw with a Iock nut.

v ‘ v‘ ’ . . Y
Selling the starting fuel dellvery
Test specification sheet, Secnon C. Column 6
Remove the control-rod t‘favel measuremen( .
instrument. : :
Control lever at limit stop

U

Replace all covers wath new seals

~

Remove lhe pump from the test bench and lead- seal |t

°
B . .
\

~

I

The full l%ad stop shown'in Fig. 19 has been rnodme g

in some of the governors as shown in Fig 33 As a’

result the followmg apphes, - .
l

The adjustment of the honzontal posmon of the stop
r‘? ' .
The full~load control rod, travel and fhus the full- lpad

the governor housmg




List of parts mentioned In text .
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Full-load stop screw
Full-load stop

Rocker guide

Rocker

Fine adjustment

Rocker adjustment screw
Sliding block

Swivelling lever
Adjustment screw
Full-load stop (complete)
Control rod

Strap -
Fulcrum lever SRR
Flyweight assembly
Stopnuts 2
Notched nut
e
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RQV..K.. governor with an MPC on the drive side
resulfs in an additional combination:

inthis case, the full-load delivery is adjusted by the
stop screw at the elbow lever in the MPC. When
operating under load, full-load delivery values are.set
with the adjustable stop lug (Fig. 34) in the governor
housing. The stop screw in the MPC housing is then
set to the full-load control-rod travel +0.5 mm.

The testing sequence, therefose — presented briefly =3
is as follows :

(using Test Specification Sheet SCA 11,0 pas an
example):

n = 850 rev/min

full-load at stop lug,

1100 rev/min -

full-load at stop lug (check),

500 rev/min .

full-load at elbow lever in MPC,

1100 rev/imin | : v
full-load control-rod travel +0.5 mm at o
stop.screw in MPC housing. "

0.7 bar
0.7bar n
Obar n

07bar n

oo unn

D

W-420/303

Spring
prestress -
(beginning
and end of -

" adjustment)

_v L L ZLALL A
Adjustment :
normal operation

|

Adjustmeht
operation under load

NI
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This Supplement renders page 17 of VOT- W~420/ 303
invalid; the latter is replaced by the following ex-
panded text: ~

s

I o

. RQV..K..Governor with an MPC orFthe drive side

results in an additional combmatnon /
v
'ﬂ tth,t_:_ase Wben thepressure charger has not yet
» builtwp enough pressure for the MPC to respond,

.. the full-load delivery. lsfaken up by the stop screw

of the elbow lever in the MPC. When the pressure -
charger is delivering sumcnent pressut or the MPC
ta respond, full-load delivery values are set with’

 the adjustable stop lug (Fig. 3) in, the governor -
housing. The stop screw in the MPC housing is then
set to the full-load control-rod travel + 0.5 mm.

In accordance with the above test instructions the
testing sequence from Fig.12 onwards is bnetly as
follows (e.9.SCAM 0 P .

I . |

. - -
Measure the-control rod travel using the control -rod

setting devnce1688130095’(EFEP 565) magnet and

30 mm (1/10) dial indicator.: -
Fabricate clamping piece as shown in sketchAand
tasten to the end of the control rod (Fig. 4).
Assemble control-rod setting device and apply
magnet to clamping puece

Cautlon! ] N

The control lever 0° pos:tndn is the pomt at which the
controt-rod travel dtal mducator ]ust leaves the zero
position. .

2. :

Set the Iower nommat speed '
Test-specification sheet, Section 8, Columns 7. 9

_The spetitied control rod travel values must be.
reached. See notes on Fig.14 (VDT-W-420/303).
The MPC is taken aff, or the %op screwson the elbow
lever in the MPC is removed spihat the control rod
is exposeg Ga(QLOut governOg friction test with

' lncreasu‘iqand ecreasing speed Check cbntrpl rod
for freedom of movement

.vl_

1= Sprmg presttess
{beginning and end of adjustment)

2 = Adjustment, without pressure charger operating
fully !

3 = Adjustment, with pressure charger operating
fully, +¥%0.5 mm control-rod trayel




3. -
Set upper nominal speed, \
Test-specification sheet, SectlonB Columns1...3.
See notes on Fig. 13 in VDT-W-420/303. Set 12.7,mm
control-rod travel at full-load stop (Flg 3). Set speed
regulation at a speed of 1135...1145min™" at the
speed stop screw. Replace MPC i1 removed

Fig. 2 Entarged lug for full- Ioad stop
.J-
= lower edge (n = 850 min~ ad;ust w:th lug and
rocker) .

b = lower surface (n = 600 min~"; adjust w:th rocker)

¢ = lower notch (n = 1100 min~")

4.
Setrocker, \ \

Test- specmcatuon sheet SectionC, Column 8
When speed drops from 850 min~' to 700 min® <
additional control-rod travel of 0.1 mm, i: e. 128mm
and from 700 min~' to 600 min~' afurther additional
0.1mm of control-rod travel, i. e. 12.9 mm, must be

reached (in all, 0.2 mm additional control-rod travel). .

Correct at the adjusting screw of the rocker (Fig. 3).

. Cautiont - .

Always reset full-load stop (Fig. 3)to 12.7 mm
control-rod travel at speed of 850 min~".

Press starting button on the MPC. Measure startmg
control-rod travel (approx. 21 mm).

Set speed to 1100 min~'. Control-rod travel of

13,5 mm must be reached.

Set full-load control-rod travel plus 0.5 mm atithe
stop screw in the MPC housing (text of Fig. 34 in
VDT-W-420/303) at speed of 1100 min~' and 0.7 bar.

5.

Setintake volume, _ »
Test-specification sheet, Section C, Columns 4...5.
At a speed of 500 min~' (approx 11.65 mm control-
rod travel) set the specified volume at the stop
screw of the elbow lever (Fig. 1).

IS

6.
Test MPC,
-Test-specification sheet, SectionD.

Ataspeed of 850 min~,0.40...0.42 bar, 12. 7+01 mm:

control-rod travel, beginning of adjustment.
0.20...0.24 bar, 11.65 + 0.1 mm control- rod travel
check-measurement.

If these values are not reached, correct the spring
prestress at the notched nut (Fig. 1).

7. © - K
Test MPC for leaks, see Fig. 17 in VDT-W-420/303. ;

8. _

_Test starting function. Position control lever
vertically and press starting button on the MPC. -
The starting fuel delivery as per Test-specification
sheet, Section C, Columns 6... 7 must be reached.

qum

\Fi3 : v a

“'Y = Fullload stop (lug)
= Rocker .
3

=

Fine adjustment scre

4 = Rocker screw
% Elbow tever




9.

Measure idle, '
Test-specification sheet, Section C, Columns 6...7. '
Note dispersion at upper and lower idle. . S

Note:

The same testing seégquence applies for Test-
specification sheet SCA 11,0m1, but different
control-rod travel values will result in points 3...6
with this Test-specification sheet! : S ,
M6 (hexagon-socket-head cap screw, leﬁg’th 22) . Y e
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| 40...46, 58
COMPONENTS CHANGE . ty ‘VDT;1~420/117‘56
Components in RQV governors o 8.1986

for Mercedes-Benz engines ‘ : ,
rep]aces 3. 1986 edition

With respect to the following governors {pump assemblles ‘
. for Mercedes-Benz engine series OMi1421 ..., 422.. and

¢ 423.'». the components have been changed whlle .
mainiaining governor designations and governor part .
numbers

Governor designation Part number

RQV 300-1150 PA 486-2 - 0 421 813 335

RQV 300-1150 PA 486-3 - 0 42) 813 4N

RQV 300-1150 PA 524-2 0 421 813 264
'RQV 300-1150 PA S524-4 0421 813 315
GRQV 300-1150 PA 524-6 0 421 813 342

RQV 300-1150 PA 545 - 0 421 813 268 -
"~ RQV 300- 1150 PA 545-1 -0 42['813 410 :

’\

The appropriate new components 1n these governors can
be found in each case in the spare-part microcards EP..

For repairing the above—mentioned governors with o __g
components,use the parts for the earlier equwpment !

Conversion of governors into the latest version-is. not— - | -~

necessary as long as customers do not complain of poor
load take-up. Conversion to the néw vec; on can then be
carried out subject to chargd.

LR TR
Lol

Mixed equipping of components from thefo:i and new
governor designs is not permissible! ..} . .

] 1 | TECHNICAL BULLETIN
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Flyweight assembly

2 : <t i.‘

A
A

Inner spring seat! : ° \
Auxiliary maximum- speed contro) spring g

_,A/W

PN EBWN -
L}

Spring retainer -

= "Maximum-speed control spring -
7 =_1dle spring ok N
8 = Outer spring seat " |- Cos ‘

The new version is: presented in the
1llustration above. L' :

“

See SIS mcrocara u-azbno:z
for further information.

AY

= Maximum-speed control® spring e

\

420/ 0145.

1.2
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For repaiﬁﬁng governors of the old version. the spare
icomponents relevant Lo the,flyweight can no Tonger be
,found id’the valid spare-parts lists H

lFo this |

& pr

f for governors 0 421 813 264,

Jous|

ylused are listed be10w

e

rtason the part numbers of the components

i f . ‘,. R,
i ! o . L
! Item Part nunibers Oeﬁignation } f 5 Q Y.
. 8/3 2 420 521 002 : Spring retainer o 2
. 8/5 1424 617 051 Hel. comp. spring 2 s
8/6 1 424 634 040 Hel. comp. spring 2 -
| -8/1 1 424 618 015 " Hel . comp. sprlng-'tZ
i 8/8 2 420 420 004 Spring: seat. 2
. 8/16. 2 420 101.027 Shim ' [ ; 2
' 8/20 1 420 100 608 shim 0.5, nm! .6
8/2] 1 424 619 124 Hel: comp pring 2
30 2425 650097 - Gov. cover,/compl. 1
30/2 1 421 332 OO0 ‘Guide! sleeve ' 1
78 . 1 422 033 062 Var,-fulcrum lever B
- 89 1 427 132 013 Control rod stop! 1
800 1 428 199 001 Flyweight /assembvy |

i

/315 and" 342

R
With respect to governor 0 421 813 4}1. aln; the
above-mentioned components are/the same, except Item 89
-\control rod stop 2 427 130 049 . .

| ,
- Hitn respect to governor 0 42] 813}335 all the .
above-metioned components are; the same, except Item 89 -

¢

control-rod stop 2 421 130 175 A \ N

M‘
)

//l .

i

L

1.3
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N .
| _TECHNICAL BULCETIN

1-420144%




Mi2 B

P

v

\

- ]3] _TECHNICAL BULLETIN

The governors 0 42] 813 268 and . 4i0 are equipped
with ‘
Item 89 - manifoid pressure compensator ] 427 133 105'
together wWith

Item 30 - governor cover 2 425 650 327 and

Item- 800 \fiyweight assembly 2 428 199 QDS'

No difference can be seen between the old. and

new versions of the governors when only = °

examined externally. Only after the screw plug,.

Item: 51, in&the governor housing has been unscrewed .
~ can the corrtesponding part number of the

complete flyweight assembly be read on the flyweight of
“the f]yweigh assembly (do not usg as part number)

|

-The Eart numgers of the previous versions are as

foll ws: \ ,

Governor \ Part number Part nuhber of |

designation . . old flygeigh
S ‘ assembly

RQV 300-1150 PA 486-2 ~ 0.421 813 335
RQV 300-1150 PA 486-3. 0 421 813 411
RQV 300-1150 PA\'524-2, 0 421 813 264
RQV 300-1150 PA\524 4 -0 421 813 315 . .2 328 101 224
RQV 300-1150 P 24 6 0421 813 342, 2 228101 224
RQV 300- iiso.PA 0 421 813 268 - 2/328 101 224
RQV 300 1150 PA 545 1.0 421 813 410 7 428 101 224

2 428 100 224
2 428 101 224 |

. B : M a .
- Test~ speCifications - R /"- IR

The tést specificaiions for electric. fuéi- '
“pump dssemblies with the old:and'new "/ = "~
components in the governor can be. foun& in '
.each case in a test: specification sheet - o B
“on a microcard vali \for both versions [T
Robert Bosch GmbH

Division KH ' \ .

After- Sales Service Departmént for\/
Training and Technology (KH/VSK) . [
Please direct questions and comments
concerning the contents' \to our authorized

‘ representative in your country

W 4 /
\ /

Publisﬂed by: A
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Roben Bosch GmbH, Atter-Sales berv-ce Automotive Equnpmenl
Not to be communicated to any lh"d party

NEW PRODUCT

'E‘ 1 ' :Re@sér
' e 01- I 420/4 ‘E
: ; : i f - N
 2-STAGE MANIFOLD- PRESSURE dentty "
SPRING RETAINER . -

! /

e

Since mid- 1985 a manifoldlpressure

compensator with 2 working. stages has be

used on RQ and Rovﬂgover¢or9 (2 stage.

manifold- pressure compensatok) ,;
The extended adjusting function as compar
with conventiorial marfifold-pressure .
compensators 1s obtained by the instal- |
lation of a spring retainEr (§ee Fig ~2)

.. The ‘working Fanges of sta&es 1 and 2 are
shown in Fig 1. , %

o \.\
. N

"JProv151ona1 1nformat10n on setting wi]l be
made known in a separate fechnical Bulletin

i

© ] 1 JTECHNICAL BULLETIN




Natura11y~asp1rated control rod trave\ :
Full-load control rod .travel 1 .,
Full-load control rod travel 2.

Stage 1 ‘ | g
Stage 2/d1mgns1on “a :
Control-rod travel (mm).

Engine speed (min-1).

DN B WN

wn o n Ny

Charge-air pFessure (mbar) -

\.

1
)

i

Operating,sequence o

u_‘ \
i

At lou engine speed and without charge-air pressure, Y

manifold-pressure compensator spring 1, (Item 3,

Fig. 2) keeps the cqntro] rod at naturally—
aspirated control- rod travel. . ‘ :
Slowly rising chargehair pressure. with 1ncreasing
engine speed-: mean$ that, first of a1y manifold-
pressure compensator spring 1, 13 overcome by the
manifold=pressure. comqensator diaphragm (Item 4,
Fig. 2). thus resulting in full ]oad control- rod
travel 1 (Item 2, Fig\ ). y

\ [
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This condition is obtained as soon as, after :
stage 1 (Item 1, Fig. 2) has been passed through,
the spring’ retainer (Item 5, Fig.2) has come up
against the contact face in the marﬁifold pressure-
compensator cover. .

After a steady-state condition has been overcome.
as the engine speed and charge-air pressure o
further increase, stage 2 (Item 2, Fig 2) is passed
through in that the 1ift rod (Item 6, Fig. 2) over-
_comes the manifold- -pgessure compensator spring 2
(Item 7, Fig. 2) until-the slidable sleeve (Item 8,
Fig. 2) has likewise come up against the above-
mentioned contact face in the “manifold- -pressure
compensator cover. - This results in full-load -
control-rod travel 2 (Item 3, Fig 1) .

The 1ntroduct1on of this new manifqld pressure .
compensator ensures that there is a,finer adap- .
tation of the full-load delivery as a fgnctlon of

charge-air pressure and engine Speed

.~

Y
"

[ o
.
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Stage 1

Stage 2

Manifold-pressure compensator spr1ng 1
Diaphragm -

Spring retainer

Lift rod

Manifold-pressure compensator spring ?
Slidable sleeve, :
"Adjusting nut for full- load de]tyery :
- with charge-air presstre :

LCONITN HWN -
oW o owwowonu

10 = Adjusting screw for full- Toad de11very e

" without charge-air pressure
Published by:

Robert Bosch GmbH

Division KH

After-Sales Service Department for \
Training and Technology (KH/VSK)s

Please direct questions and comments concerning
the contents to our authorized representative in,
your country |
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CLAMPING FIXTURE KDEP 2894 | o L 42
! | o :
Modification of the clamping jnut o VDT-1-420/1000 En
| , R 05,1979
'y - Supersedes Ed. 12,1978

.

Clamping fixture1(Fig. 1) for the RQ- and RQV-Governor

fitting and removal of the govennor springs. :

: : S e o ' S

In ordeér to increase the spring-supporting.surface, the outside

diametér of the spring seat 1 420.520 002 and .. 003, for the RQV

governgr, was modified, . S - I ' .
a / -

‘This méans that the internal bore of
has to|/be changed accordingtly. . ,

.

s for the

the clamping fixture KDEP 2894 ~

The outer clamping nut must be réworked as.shown in Fig. 2,
ers, this modﬁfication'hasra]ready‘beén taken

In thel case of pew ord
into account, :

o ',8
] .
< .
L]
m P
s ?
: N : Qéég :
. ~ ~ ) v' . ) v . ; .
Fig. 1 ; o Fig. 2 -

! i g (:) deburr. °

1 :; ." /'v N

.‘ ° - , ‘ ~

| . il

! =

i . .

|

: i 4 | .
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- As of FD 347 ‘the calking of the retaining pins in the
flyweight assemblies of RQ and RQV .governors has been

. changed. To obtain comprehensive iﬁgormation on thé -
effectiveness of this change, the s¥curity of the
retaining pin must be tested when servicing all PE(S)..
P..S 3000 injection pumps - including those with FD
before 347. . : g

omar

|
v | N - - . . -
| \ - .9 40...%, 58
LOOSE RETAINING PINS IN R\Q RQV GOVERNORS ~ * _ VDT-1-420/116 En
FUEL-INJECTION PUMPS PE (S)\...P...$3000 "~ = 6.1984
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Conduct the test as follows. _
- Unscrew lateral screw plug on governor hou§1ng

- Using flat-nose p11ers gr1p retaining pin and check
. whether it can be moved in the ax1a1 direction (see
picture).

- In the case of loose reta1n1ng plns the flywe1ght
assembly must be renewed

During the warranty per1od the renewal of the flywelght
.assembly is to be performed free of charge. After the
~ warranty period a goodwill application may be made. .

'«Narranty procedure ‘, ' !

During the warranty period RG/AV should send defective
flyweight assemblies for warranty assessment with
warranty and goodwill application - outs1de Germany - .
G21 and de11very note to:

Robert Bosch GmbH
KH/LAVZ - Auspackraum .
zur. Weiterleitung an KS/QSG

B Auf der Breit 4
el D 7500 Kar]sruhe 41

\\

Division KH '

Technical After-Sales Serv1ce (KH/VKD2)

Please direct questions and comments. concern1ng the
contents to our author1zed representat1ve 1n your -
country. :
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RQ, RQV... P-GOVERNOR VDT-1-420/110 En

Modification to the control-rod compression spring o 8.1981

It can occur on the RQ..P and RQV..P governors, that the turns of the compression
spring (Microfiche Item 96) ride up over one another and cause the contro] rod to
jam.,

As from FD 145 the compression spring item 96 was increased in diameter as a
remedial measure. As a result, the spring seat-item 95 on the governor, and the
thread ring item 34 on the fuel -injection pump must be changed as well.

When carrying out repairs, care myst be taken that all three items are rep]aced

Under item 96, three different compression springs are offered for the various .
governors., Deta1]s can be seen from the microfiche. , :

Designation

Microf.iche
pos'n’

01d part’

" nuymber

Nerpart

. number

" Governor:
Spring seat
Compression spring
Compression spring

2 420 500 000
2 424 615015

2 424 615 007 |

1 424 615 037

2 420 500 042
1 424 615 023 .

2 424 615 024 .

Compression spring 2 424 615.025 v
Fuel-injection pump: S " o

1413344 000 | 2 413 344 001

Thread ring

3

Goschiftsdereich KH. K Kiz-Ausrlst,
€ by Roben Bosch GmbMH. D-7 Stutigart 1. Posttach 80. Priyied in
Imprime on Republique Feaenie d'Alemagne par Roben Boech GmbH
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i 6. Adjusting the Governor
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6. Adjusting the Pump and
~ Governor together

1. Construction

Mechamcal governor EP/RS.. is a maximum- mummum
governor which was developed from the variable- speed
governor EP/RSV... The transmission of the control
- . lever deflection to the control rack was modified so that
. . ) the control rack does not take up its full travel position
v \ until the control lever has maved to maxmum deﬂec
i " tion. ‘ Y
: ’ L ?_ .-~When the control level isin the idle posmon the ndlmg
o spring takes over the-idle speed regulation. !
For all other control lever posmons the precbmpressed
governor spring controls the break-away ; .
‘The construction of the EP/RS governor daffers from.
that of e EP/RSV govemor by the use of a- different
tensioning lever {1), modified swivelling lever (2) and the
rocker with the governor spring adjusting screw (3), as
well as the rocker adjusting screw (4), o
. ]’he remaining construction with the torgue control”
@pwle (8), full-load stop (9), shut-off or idling
S stopt «(10) and shims for the sliding slnva {11} is the
same.in both govemors - ;

This publication must not be reproduced; its contents must not be
transterred 10 other persons without our writien permission. All rights
reserved.
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2. Principles of Op’eratibn

~ RN !
Y .

As engine speed intreases, the centrifugal force of the
flyweights ingreases. This centrifugal force acts against
the starting spring (5), governor spring'(6) and idling
spring (7) one after the other. If the centrifugal force is
greater than the spring force acting against it, the
flyweights move outwards and the control rack is pulled
in the shut-off direction until another spnng becomes
effective.

idle position oy
In the control lever idle position the tensioning spring is .
in a non-tension position; therefore the governor spring . .
1s out of action, Hence, the udlmg spring is the furst o
spring 10 become eﬂectnve (F'g l) '

Full-l0ad position

If the control lever is deflected fully then the tensioning
lever, and with it the control rack, take up maximum
travel position. The starting spring-is overcome by the ..
increasing centrifugal force and when full load control
rack travel is reached, the pre-comptesseq governor
spring acts against the centrifugal force. The control rack
is held at full-load position.

Break-away at full-load : )
The governor spring does not overcome the centrifugal
force until the rated speed is exceeded. The contral rack
is displaced from the full-losd position in the shut-off
direction. . .
. Y '
Partial-load posmon :
If though the control lever is only half deflected fm
example, then the tensioning lever, and with it the
control rack, take up half maximum travel posmpn As
speed inCreases the pre-compressed governor spring starts
10 act against the centrifugal force of the flyweights only
after the control rack has travelled the starting/distance
plus half the full-load distance. o /

Break-away at partial load ' /
The initial force of the governor spring is affected only
by the governor spring adjusting screw, ,(herefore the
break-away from the partia! load po'sltion’does nOébegin
until the rated speed is exceeded. (Fig. 2)’




3. Testing the Pump

Test Specifications Sheet, Section A

Select test sheet.

Clamp the pump to the test bench.

Remove the governor cover.

Connect the pressure lines. * 7
Fill the pump with lubricating oil. 7
Attach the control rack travel measuring device and set
1tto 0. / /

Set the controt rack at the control rack travel framed Ty
Section A of the test sheet

Tt the pump according 10 test sheet (Section A)..

/
/ ;
A ;

4. Initial Governor Adjustments

: . 4
Test Specifications Shee't, Section B
Assemble governor. )
Screw back the shut-off or cdlmg stop screw and the
maximum speed.-stop screw.
Take out the idling and torque control springs.
Fill the governOr wuth lubricating oif.

. ¥
Single-lever operation (special model)

Swivel the intermediate lever back so that it does not
touch the stop lever eccentric when the control lever is
in the shut-otf position, ot

If necessary, remove the intermediate lever,

Position the adjusting eccentric on the stop lever as .
shown in the adjacent fugure

(Valid, for example, on governor models A 379 D and
..A 380)




Check freedom of movement

Do not operate the pump.

Move the governor control lever from shut-off to full;
the control rack must move immediately ahd without
play 10 the start position,

e

“(On A-pumps, for example, about 75° control lever
defiection and approx. 21 mm/Q.83 in control rack
travel).

Set the stop lever or the control lever to the shut-off -
position. 1t must not be possible the push the control
rack any further in the direction of shut-off.

Set the control rack travel measuring device to 0.
.

Checking position of sliding sleeve

Set the controf lever so that it is about vertical.

Increase the engine speed until the governdy has com-
pletely broken away. The control rack must have moved
back by 0.3 to 1 mm (0.012 t0 0.039 in).

/

Adjust with shims between link and sliding sieeve.

L /,’
Addition of 1 mm/0.039 in shim = approx. ¢/
2 mm/0.078 in less rack travel. (For illustration purboses
the governor cover, has been removed.l,

Atuch angle measurmg device

Mount and alngn the angle measuring device. Move the
governor control lever to vertucal clamp the angle
measuring device, e

Move the pomter orthe scale of the angle measurmg
device to 40° (0° = shut.off).
. &

~

+
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Initial adjustment of full-doad delivery stop

Control lever {according to Test Specifications Sheet/
Section 3} at angle given in Column 1, engine speed set
according to Column 2.

Set full-load delivery stop screw for contro! rack n‘ave/

as specified in frame Column 3.
It necessary, push over the tension lever. by han

Inittal rocker odiustmeny

Do not operate pump. J
Move the control lever ‘slowly from shutoff to full. Set
the rocker adjusting screw so that some resistance can be
fett approx. 5° before/reaching the prescribed control
lever deflection (accofding to Column 1),

(]
In order to set the rdcker adjusting screw, move the
contro! lever complétely back so that the screw can be .
reached through thé opening of the governor housing.

Clamp the controllever at the prescribed angle (accord-

ing to Column 1). ‘

Provisionally set the engine maximum speed stop screw;
or in the case of combination governors (e.g.

EP /RS 250/600 ~ 1250 A0 A380) note the angle of the
control lever.

;o
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Initial adgustmem of main spnng

Set the comrol lever up against the engine maximum-

‘speed stop screw or, in the case bf combination BN
governors at the angle noted previously. Slowly increase
the engine speed while observing the control rack travel
measuring device:

Break-away must start at 20 rev/min above the rated
sdeed.

Adjust break-away at the adjusting screw of the governor
spring,

To adjust the governor spring, move the control lever
back far enough so that the spring adjusting screw can be
reached through the opening of the governor housing. -

.

i

- v
Testing governor far ?'tability and friction
With increasing engine speed set control rack travel to
approx. 6 mm/0.24 in. Read-off the engine speed. With
decreasing engine speed maintain the engine speed which
has just been read-off. The difference in control rack
travel between that at increasing speed and that at
decreasing speed is not to exceed 1 mm/0.Q39 in.
Set the control lever deflection as specitied for
maximum rated speed.
Stamng‘? approx 1.5 times idle speed, nncrease speed
up to 20 rev/min below break-away. -
The control rack should not travel more than
0.2 mm/0.008 in.

5. Adjusting the Governor

Test Specificz;"tions Shett, Section B

Adjusting torque control
{according 19 Column 10 and 11)

Set the comrol lever deflection as specnfued for.
maximum rated speed.

Rotate at the lowest speed specmed in"columns 10
and 11. Tighten the torque control capsule until the
control rack travel increases by the amount Spgcified.
{Given control rack travel 0 means fulldoad control rack

‘travel.)

Tighten the torque control capsule. P v
Test the torque control operatnon during falling engme
speed. )

o,
e
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B) EINSTELLWERTE DES
! 2 3 4 i
Obere Nenndrehzaoh!l |'Mittiere N
Yerstell. Verstell. .
o:sesgﬁblég Regelwevg ﬁro&es?sl]t;g
Grod U min o ~Grod
ca.72 1400@ 9 '
{1400 ;8,8 - 9,6 &
1420 |6,4 - 7,8
’ 1450 14,3 - 5,2
1500(5)1,7- 3,3

16

Idling spring adju:&ent

Operate the pump at approx. 100 rev/min above idle
speed. Move the cor\trol Tever slov Ay from shut-off in the

. durecuon of full unﬁj the control rack moves. Rack

travel though must be less than 1.5 mm/0.06 in. Clamp
the control lever at this angle.

Set the engine idle speed (according to Column 8, first
line).

Screw in the idling sprmg until specified control rack
travel {Column 9, framed value) is reached. Secure the
idling spring.

Test the control rack travel at the specified engine speed.

Testing break-away
Test Specifications Sheet, Columns 1t 3

Test engine speed and control rack travel at the specnﬂed
control lever deflectnon Lo v
. MR

. ”
Fine adjustment: ;
By correction of control lever polition. |

Réugh adjugment:

‘ By governor spring adius’tind screw.
X

For combination governors: g
Add-t-onal tests accordmg to eolumns 4 through 6. )
The lever position may be@ightly altered

Do not alter the rocker, or governor spring tension.

. : ) .
Screw in and lock the’engine maximum speed stop

screw. ' . T -

6. Adjusting the Pump | ]

and Governor together

.

. Test Specifications Sheet, Section C

;
- Adjusting full-load delivery

'; Contto\l’»‘lever up against the engine maximum speed stop

may be necessary.

“ screw. Set engine speed according to Column 1.
.Measure fuel delivery.

: N
Note! The initial adjustment of full-load control rack ’
travel according to Figure 9 is the starting point for
governor adjustment. 1n order to achieve the required
full-load delivery, a deviation from thus starting point

PR

Excessive fuel-delivery

Adjust fuel delivery at the full-load delivery stop.
lnadequate fuel-delivery

Screw the rocker adjusting screw in about 2 - 3 notches
Adjust the fuel delivery at the full-load stop. Adjust the
rocker again according to Fig. 11.

[




Adjusting break-away
Test Specifications Sheet, Column'3

-

Adjust and tighten.the éngine maximum speed stop
screw accordingly. : )

Testing fuel delivery characteristic ~ * - |

Test Specifications Sheet, Column 4and 5. - |

Control lever up against the engine maximum speed stop
screw. If necessary, correct the fuel delwery at rhe
to:que control capsule

<

3

I SBUPRCNII )

Single-lever operation (special model)

Initial ad;ustment of intermediate lever

Set the engine speed according to test sheet Sectnon B- .
Column 8, last line; B
Set the control lever for the correct control rack travel -’
(according to Section B, Column 9), . .
Clamp the angle measuring devnce atthis posmon

Turn off the test bench.

With the control lever at this angle fit the mtermedlate
levgr up against the stop lever aqd tock.it.-

I3




Adjusting stop lever eccentric

Remove the connecting pin Between the angle measuring
device and the control fever. Move the control lever

_tapidly several times from full to shut-off. -

With. thesspring scale set at 100 mm/3.9'in, pultthe .
control’ lev'er (perpendncularly) to shut-off. )
Governing ﬁérce is given in the test sheet (fownstance b
705 kgff. : T
Turning the éceemnc to the nght increases the govermng
force. -
Position the intermediate lever again aocordmg to"

Fig. 20. .

‘e

! \ , .
Adjusting shut-off 'or idling stop screw e
! A o i DR
Do not operate purﬁp i- ' .
Mave the control lever rapudly from full to shut- off -
Set the shut-off stop’screw for 0.3 to T.mm (0.012 to0 EE
0.039 in} control rack travel and secure with a lock nut..
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; Dependlng on veh1cle model and equ1pment pneumatlcally o
controlled idle-speed increase and electron1ca11y con-
’ tfolled idle-speed control are being installed for the .
first time togethen with a M-pump with RSF I1 governor
in Daimler-Benz. - o .
The pneumat1c 1d1e-speed 1ncrease is ava11ab1e 1n 2 .
. versions: : R
for passenger cars with manual transmission
and for pcssenger cars with automat1c transm1ss1on.~ . B
. The electronlc idle-speed controlqls 1nsta11ed pre~ : N
dominantly 1n vehicles with air cond1t1oner and auto- )
matic transm1551on.; . o
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App11cat1on of pheumat1ca1ly contro]led idle- speed
increase B

Al

The temperature-dependent pneumat1c 1d1e -speed 1ncrease”3’

raises the idle speed when.the engine is cold and
improves the warm-up phase.

The idle-speed increase prevents the englne from
"dying" when cold when additional loads,.such as servo-.
steering, air conditioner etc., are switched .on.

After a certain engine temperature has been obta1ned
the idle-speed increase is rendeyed ineffective.”

—
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420/361

Fuel- 1n3ect1on pump

Governor

Idle-speed increase vacuum un1t :
Altitude-pressure compensator unit (USA)
Vacuum unit (shutoff)

Vacuum pump | - Coe s
Air-admission filter

Restriction 0.5 mm diameter
Thermo-valve (closes at +30°C)
Air-admission filter \;

Air-admission line
Key-operated shutoff .
Other loads .

-—

1
2
3
4
5
6
7
8
9
0
a
b
c

iagram of lines of pneumat1c 1dle speed 1ncrease for -
passenger cars: with manua] transmiss1on. I _

‘
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Functional description of pneumatdic idle-speed increase
for passenger cars with manual. transmission

The idle-speed increasé.' is effective at éngine, ‘tempera-’
‘tyres below +30°C when:vacuum is applied to the vacuum
unit (3). The idle speed is increased. At above +30°C
the thermo-valve (9) is cTosed. Airsis admitted to the
vacuum unit (3) and: the engine speed=is no longer... -
increased. - 7, . . ] 1 - CA

N

Technical Bulletin! '
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Vacuum unit (idle-speed incre se)
Vacyum-control valve

Restriction .

Damper *

Thermo-valve

Thermo-valve -

Automat1c trﬁnsm1551on vacuum un1t
f‘\ /r

L]

D1agram of 11nes of pneumat1c 1éie~speed increase for
. passenger cars with automatlc tran5m4551on

I . ./
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460/848 ~.
R ~

1 = Vacuum.unit
2 = Ram !

1

" 3 = Idle spring’
Functional description of pneumatic idle-speed increa
for passenger cars with automatic transmission. -

The -idle-speed increasé for stabilizing the engine  \
speed is operative up . to approx.-+17°C coolant tempera<.

ture (also above +17°C coolant température:on-vehicles

‘with automatic transmission when the refrigerant com-

: pressor is swijtched on).  The vacuum unit on ‘the
L ?overnor)housing}is energized by the thermo-valves
O (T N v LT

.Technical Bulletin
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14 = Thermo-valve open below +17°C
15 Thermo valve open above +17°C

When vacuum (approx. 500 mbar) is app11ed to the
vacuum unit, the idle spring is pulled in by & ram.
This shifts the idle characteristic, i.e. the 1dle
speed is raised by approx. 100 min- .

At coolant temperatures below approx. +17°C thermo-
valve (14) is open and. thermo-valve (15) is closed.

The vacuum is thus appl1ed to vacu unit., The
idle speed is raised. . ,

At coolant temperatures above appr ; +17°C thenno— '
e

vaive (14) is closed and thermo-va (15) 1is open.
Air is admitted to the vacuum uni and the engjne speed
is no longer raised. ST

. t
. . - . 3
t . . : N Q
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‘Applicat1on of e]ectron1ca11y contro]led idle-speed

control .
The electronic 1d1e-speed control is a system which 15
added onto-the mechanical governor.

Consequently, the 1d1e speed is kept constdnt 1rrespec-
tive of load. :

ey

Y
s bl

The electronlc idle-speed control consists of the
following components: '

Servo-magnet

Engine-speéd sensor
Temperature sensor :
Electronic control unit . P

- e
- Overvoltage pnotectmon unit. TR o
o .
1y i A/'_' . ! S -
8"\' > ~ E .
» .
\-
.
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K J .
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RS . R
> AT T
. D
- ./,'—'/"
.

£

) . ‘

BRI




. 480/1312

"1 = Servo- -magnet v
-’ !

5.1 Functional description of electronic 1d1e44peed

control ;
The engine-speed sensor*measures th engine speed (124

pu]ses/revolut1on)‘and relays this {p the form of an
AC voltage to the contro] unit.

‘ i

The é@atro1 unit of the idle-speed ontrol system
receives the reshqped engine-speed §ignal, performs a
comparison between setpoint.and actdal values, and
transmits appropriate pulses .to thg ervo-magnet on the
fuel -injection puﬁp
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1 Servo-magnet \ '

The annature of the servo-magnet presses on the gulde

lever in the governor. ¢
the idle speed\ls ept. constq:t 1rrespec-

AN

Consequentll
tive of theejoad pg/the eng1ne.

« - At coo%anf"temperatures below +605t the temperature
/sensor‘ensures that the “idle-speed " setpoint is relsed

in accordance with a preset character1stic.
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1
2
3
4
5 -
6
.7
8

3

Refrlgerant compressor control “unit \\3_ : ' ,‘/
Control unit of idle-speed control : N
= Injection-pump servo-magnet ;| , R |

‘Coolant temperature sensor | | L
= Engine-speed sensor = . ] g
‘Overvoltage protection unit | '\. v ;
Refrigerant-compressor engine- speed sensor - |
Refrigerant- compressor. e]ectromagnetm clutch

A j " ;’
C1rcmt dlagram of electromc 1dle~speed control for vemc'les
\ 'T
« \
\ ' ¥ T ' ! \\ - :
g ; | . \\ . -
\ e .
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a = Engme plug connectyr, lz-pin socket 1 (Term. 15) N
b = Engine cable connectgr term. 30 ‘
¢ = Microswitch socket 3 10
' d = Series resistor auxiliary fan: doubTe-contact relay \ '
S : socket 4 Term. 86 !
v g = Refmgerant-compressor p\ressure smtch O e
‘ { f. = Engine compartment plug Bnnect ' IZ-pin. oo
Vo ‘ socket 9 : ; LN ;
S W5 = Engine ground; - A S
W10 = Battery ground LS 2\ \
icles withiautomatic transmission and air conditioner. AN \\ \
\\\ . ” v'_;'.K . ~'\ “". . _~ \\ \\\‘ ‘ Y ?‘ '
v \_: : ) rfiz, \', C :... . .. ‘ . ‘\‘\ .
\ ) : “.,: B , C ’ N : |
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New Product

Mechanital governor S T VDT-1-420/1En"
L ST T 979

0420021.. -RSF.. M.

In new passengey cars from Mercedes-Benz, the
familiar Bosch digsel fuel-injection pump, size M,
is being fitted with the newly developed RSF
mechanical goverrpr. -

1. Governor deslgnation

{Model number -
| Size letter, for fitting on '\
| M-size fuel-injection pumps)

— Maximum speed,
. ;gl Idle speed

2 Functional dascription i‘\._
The RSF mechanical governor ss‘a mnmmum-

h!

maxumum speed governor. i ~\

Tms ‘type of governor governs the Iqle and the -
maximum speed. In the part-load rahge, the d{lver )
fgoverns by means of the accelerator pedal. '

\

FeatureS‘ o \

\
All adjustments can easily be camed out from the .
governor- cover side. | R «,_\
Pneumatic shutoffcontmlled by the ignition lbck

The governor can be fitted with add-on-equipment
for modification of its characteridtic curve (altitude
compensation, manifold-pressure compensator,
etc.). }

Geschatisbereich KM Kundendienst Kiz-Ausrusiung k
C by Roben Bosch GmbM D-7 Stuitgsn 1. Postiach SO Panied in fhe Eeoqr.l Repubnc of c..:many
impume en RepudkQue rgqomo g Allemagne 0ar Rodert Boach GmoM -, (7 78)

4

-

—| Governor for vehicle applications’
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Fig. 1 v ' R 21Sub- ssemblies

1 = Pneumatic shutoff box (Pr\‘lAB} - - The flywenght assembly (12) is directly secured to
2 = Governor cover ) thé camshaft. - -
3 = Idle stop screw . ]
4 = Guide lever When the flyweights puvot outwards (12), the slldmg
5 = Stop screw for idle quanmy i . sleeve (1) is shuﬂed in the axial direction.
6 = Reverse transter lever R 3 ] :
‘7 = Fulcrum Jever - . The reverse transfer lever (6) and the guude Iever .
8 = Spring retainer (torque control) . (4) can-move and are connected by means of a pin
9 = Full-load stop screw to the sliding sleeve (11) at the Point B,
10 = Control Tever ' K
11 = Sliding sleeve o ' The fulcrum lever (7) can turn in the fyll-load stop
. 12 = Flyweights screw (9) and is connected by a pin with the :
13 = Idle-speed auxiliary spring shutotf - ' . reverse transfer lever (6). e
14 = Adjusting screw for idle-speed auxmary spring ' ) i
15 = Tensioning lever . The injection pump control rod is connected
16 = Governor spring : : s through a strap with a cushsonmg spring to the -
~37 =-Idle spring : . fulcrum lever (7). g
“" 18 = ldle-speed auxiliary spring ’ s :
19 = Linkage léver . The control lever (10) is connected to the reverse
20 = Stop lever . " transfer lever (6) through the linkage lever (19).
21 = Clamping lever o : — o !
T ‘ The tensiomng lever (15) and the guide |ever (4) K
pivot around the pivot pomt A.

The idle-speed auxiliary spring (18) is rigidly fixed:
*  ~to the:tensioning lever (15). .

The ldle-épeed spring (17) is hooked into a strap of
the control lever and is sypponed on the gunde
lever (4) >

The udfe spring (17) is pretens:oned by the adlustmg
screw (3).
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2.2 Governing acum start and fullload - .| z

It the control lever () Of’s—%tjshed up against the
full-load stop in the»govemor housing when the R . i
engine is switched off, the reverse transfer lever (6) , : i
[
I

pivots around the pivot point B and moves the”
fulcrum lever (7) in the Start direction.
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In the full-load position of the control lever (10)
(“fuil-throttie”), the idle-speed auxiliary spring (18)
is pushed away from the guide lever (4) by the o r; ’

idle-speed auxiliary spring shutoff {13).
This facilitates a more rapid speed regulation out
of the start position of the governor.
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After completion of the idle stage, the sliding
sleeve (11) contacts the spring retainer (8). This .
causes the injection pump control rod to move to .. 'u .

the full-load position through the action of the ' B .
reverse transfer lever (6) and the fulcrum lever (7). - , ' . .

When a certain speed has been reached, the spring ST "

retainer (8) is compressed by a certain amount . : S : : o I

(torque control). : R g
N FIQ. 2 . : . L

P .
if the engine speed continues to increase, the fly- - ) §
weight force is sufficient to overcome the govemor a = Start o
spring (16) (full-load speed regulation). b=Stop .

¢ = ldle stage ‘ !
Breakaway is dependent upon the pretension of d = Torque controt T ’
the governor spring (16). . | A T A ;!
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The linkage lever (19) contacts the idle stop screw i AN ~
(5). C . 7
. . =]
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2.3 Governing action at idle

With increasing speed, the sliding sleeve ) passes
through the idle stage. = ° . '

The guide lever (4) pivots around pivot point A and 7 . .
acts in opposition to the idle spring (17). . || o S \ - ;‘P’
When a certain speed has been reached, the guide ¢ C % 7

lever (4) contacts the adjusting screw of the udle- ) 6
speed auxiliary screw (18). o - 1 / |

The movement of the sliding sleeve (11) is trans-
mitted, in the same sense of direction, to the
injection-pump control levér through the reverse
transfer lever (6) and the fulcrum lever (7).

After completion of the idle stage, the sliding ;- I
sleéve (1) contqu the spring retainer (8). ’ .

If the engine speed‘mcreases funher. for instance' -

spring retainer is
spring.

This moves the co

during overrun, th%- above a certain speed, the -

ercome and then the governor

htrol rod to the stop position.
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Fig. 3

a = Start -
b = Stop




2.4 Governor stop-position

The vacuum pump is switched jon by the ignition
lock and applies vacuum to th¢ pneumatic shutoff
" box (1). !

This causes the diaphragm of the shutoff box to
be pulled up against the force pf the compression
spring. _ - !
The pneumatic shutoff box (1){is connected with
the stop lever (20). {

This pivots around the pivot ppint D and in doing so
pulls the injection-pump contipl rod into the Stop

positiga. The cushioning sprirfg in the fulcrum lever
is overcome in the process. o

&

Using the clamping lever (21) Jthe control lever can,

in a similar manner, be pulledfinto the Stop position

from outside the governor. © .
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