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Fxplanation of type designation of Fuel Injection Pumps - APE Type

Exemple:

ADE ) IE) 100 Q 2002 r

‘ - L—Qpecxhcxtxon edition — for .ninor changes of cus-
{, ' tomet’s speciiization requiring identification.

Specification number denotes deviation in some
features from standard pump. -

| _Execurion letter {indicates any change which in some way affects
interchangeability of pans).

L—Plunger diameter in tenths' of mm; 100 equels 10 mm diameter plunger. -

t_Size of Pump:
A — Plungers of 4-8 mm diameter, 7 'mm iotal stroke (APE and APF type).
B — Pluujers ofj:S <10 mm . diameter, 10 mm. total stroke (APE and APF ~ype).
BB - Plungers -of "10-13.mm diamecer, 10 mm total strike’ (APE type).
BC — Plungers of 10-14 mm diameter, 12 mm ‘toral scro"a (APE type).
C — Plungers of '10-16 mm diamerer, 15 mm total stroke (APY type). .
CC — Plungers of 14 18 mm diameter, 15 mm total stroke (APF type)..
CQ — Plungers of -14-18 mm diamecter, 20 mm total strike (APF typc).
D — Plungers of 14-20 mm diameter, 30 mm ':otal  stroke (APF type).
DD ~ Plungers of 20-30 mm ‘diameter, 30 mm total stroke (APF type).
E — Plungers of 20-30 mm diameter, 35 mm total stroke (APF type),
Z - Plungers. of ,10-14 mm diameter, 12 mm total stroke (APE rtype).

_-_Number of outlets — occasional]y refetred to as cylinders.

~—-Type of Pump

APE ~ pump ‘with enclosed drive (self-contained camshaft),
APF — pump with foreign drive.

NOTE: The sr*rwce parts for a specx‘xc PUMP as designated on its name plate (Example:
APE OB 100Q 2002F) are found in Manual Section D100 (Example: Page D143/652).
These lists cover the parts of the PUMP only, but do nnt cover such items as
GOVERNOR, FUEL SUPPLY PUMP, TIMING DEVICE OR COUPLING which may be
atmched to the PUMP

[f the PUMP is equipped :with any of the accessories enumerated above, the type desxgna-
tion of the ACCESSORY must be ascertained and then its specific parts list located in the
Manual Section covering the specific group, such as GOVERNORS in Section D290, FUEL
SUPPLY PUMP in Section D260, TIMING DEVICES in Section D230 and COUPLINGS ia
Section D240.

In the event that the ACCESSORY does not carry a name plate with the type designation
of the unit, the type designation will be found stamped on its body or housmc

In connection ®ith COUPLINGS, refer to Pagc D240, which explains the methnd of identify-
ing COUPLINGS. Then go to the parts list and find the par needed (Section D240).

—
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FEATURES AND CHARACTERISTICS OF PLUNGER AND BARREL ASSEMBLIES
| | | USED 1N
AMERICAN BOSCH DIRSEL FUZL INJECTTON PUMPS

DEFINITION OF PLUNGER AND BARHEL ASSEMBLIES

A number of technical terms are employed
to describe the mechanical fertures of
specific plunger and barrel assemblies
used in a fuel injection pump. The
purpose of this section i's to explain:
A. The meaning of the terms

B. Their relative importance .

C. Meaning of plunger markings

The features which are important are
as follows:

Size of plunger (its diameter in mm)
Position of helix

Locatinn of the helix

Direction of the helix

Lead of the helix (in mm)

" A - MEANING OF TERMS:

1 - Size of Plunger:

Plunger size is always determined by
the diameter of the plunger head,
measured in millimeters (mm) as. in-
dicated in Figures A-and B.by the
lerver "d". The size of plunger in a
purp is always indicated in 'the pump
type designation stamped on the.name
plete of the pump. ' ‘

HELIX VERTICAL SLOT | 7 HELIX

Figure A Figure B

2 - Position of Helix;

A "helix" is a spiral curve similar to-
a stretched-out screw thread, as in-
dicated in Figures A and B. As will
be seen from Figures 1 to 6, on page
D 2505/1, this "helix" is cut into the
plunger head' in various ways, with the
maximum cut-away section taking a
position which is either near the upper
or lower portion of the plunger head.
In Figures 1 and 2 aire illustrated
plungers with lower helices, because
the maximum cut-away section of the
helices are near the lower end of .the
plunger head,.

In Figures 3 and 4, two upper helix
plungers are illustrated, because the
maximum cut-away helix section is near
the upper end of the plunger head.

Figures $and6 illnstrate a combination
of the two, identified as double helix
plungers.

3 - Location of Helix:

The locaticn of the "helix" is either
"left-hand"or "right-hand". Look at
the top of the plunger and have the

vertical slo' .urned a2nd vunning away
from you, as shown in Figures A and B,

then Figure A shows 2 plunger having a.
"Left-hand" located helix, becausc the
helix is on the left-hand side of the
vertical slot. Figure B illustrates a
plunger with "right-hand" located helix,
because the helix is on the right-hand
side of the vertical slot. Using the

illustrations on the opposite page and
viewing the plungers from the top;

Figure 3 illustrates a left-hand located

‘helix; Figure 4, right hand located

helix; Figure 5, left-hand located
helices and Figure 6 right hand located
helices.

4 . Direction ot Helix:

The direction inwhich the helix runs is
cither "left-hand running" or "right-
hand running". Refer to the illustra-
tions on page D 2505/1, considering "A"
as a starting point and following the
direction of the arrow then Figure 1
illustrates a left-hand running helix.
In Figure 2, again starting at "A" and
following the direction of the arrow
the helix is right-hand running. Uss
the. same procedurc to determine the
direction of helix fer Figures 3 to 6.

Form No. D 2505 Printed in U.S.A.
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Page 2505/1

FLUNGER HELIX NOMENCLATURE

Lower helix for,constdnt“beﬁinning‘of injection

Left-hand lbcated helix ("L™ stumped on plunger flange)
Left-hand running helix "

Governor, if used, mcinted at Left side of pump

Control rack stop position of APE pumps at Left side of pump
Control rack stop position of APF pumps at Right side of pump

i
|

Lower helix for constant beginning of injection
Right-hand located helix ("R" stamped on plunger flange)
Right-hand rununing helix )
Governor, if used, mounted on Right side of pump
Control rack stop position of APE pumps at Right side of pump
2

Control rack stop position of APF pumps at left side of pump

1e

Governor, if used, mounted at Left side of pump
Control rack stop position of APE pumps at Left side of pump

Upper helix for constant end of ihjecﬁion‘ ‘ f o
1 Left-hand located heiix {"L" stemped on plunger flange)
Right-hand running helix o ;
Control rack stop position of APF pumps at Right side of pump
e 3 - ‘ ‘ '

Figu

Governor, if used, mounted at Right side of pump
Control rack stop position of APE pumps at Right side of pump
Control rack stop position of APF pumps at Left side of pump

A
T
Upper helix for constant end o£ injection .
Right-hand located helix ("A" stamped on plunger flange)
n Left-hand running helix ‘

Figure 4

Upper-lower helix for variable beginning and erd of injection
Left-hand located helix ("L" stamped on plunger flange%
Right-hand running upper helix and Left-hand running lower helix
Governor, if used, mounted at Left side of pump

Control rack stop position of APE pumps at Left side of pump
Control rack stop position of APF pumps at Right side of pump

Upper-lower helix for variable beginning and end of injection
Right-hand located helix ("R" svamped on plunger flange)
Left-hand running upper and Right-hand running lower helix
Governor, if used, mounted at Right side of pump

Control rack stop position of APE pumps at Right side of pump
Controi rack stop position of APF pumps at Left side of pump

Figure 6




Fuel Injection Equipment Manusa!

5 - Lead of Helix:

The "lead” of the helix is the steep-
ness of the .apiral curve on the plunge=z
The following method is the simplest

procedure of measuring the steepness
of the "lead":

Place a piece of typewriter carbon
paper on a white piece .of 'paper and
then press and roll the helix end or
head of the plunger over it so that the
helix will impress itself on the paper
and produce a picture as illustrated
in Figure 7. For the sake of clarity,
the points of the imprint in the illus-
tration ere lettered. )

b1 Complete Revolution-sd
: {Plunger Dia. x 3.1416)

1
!
] |
1
i
]
]

Bj A B

T

c3.ipD
1

. Figure 7

1 - Size of Plunger:

The plunger size has a definite relation-
to the amount of fuel oil the pump

element delivers. With all other

conditions being equal, a plunger of

larger diameter will deliver relatively

more fuel per stroke than one of smaller

diameter.

2 - Position of Helix:

Since & plunger with lower helix
(Figures J and 2) closes the inlet port
hole practically always at the same
point of the stroke, no matter what
may be the relative position of the
helix to the inlet port hole, a lower
helix plunger gives what is termed

CONSTANT BEGINNING of delivery.

Since a plunger with upper helix
{Figures 3 and 4) opens the hy-pass
port hole practically always at the
same point of the stroke, no matter
what may be the relative position of
the heiix to the by-pass port hole, an
upper helix plunger gives what is
termed CONSTANT END of delivery

Page D 2505,

From "B to "B" is one complete re-
voiutioy of the plunger. The distance
F2.C represente the helix. Lengthen the
helix Yine F2-C as indicated by dotted
line in Figure 7. Extend the line B-Fl
until it intersects the lengthened helix
line F2-C and mark this point "E". Now
Measure the distence from E to Fi. This
distance represents Lhe helix lead or
steepness. Since the tead is always
given in millimeters, measure with a
metric rule. : :

STANDARD AND SPECIAL LEADS ARE:
FOR PUMP STANDARD SPECIAL

APE-A & APF.A
APE-B & APF-B
APE-BB
APE-Z & APF-Z
APF-BC
APF-C
APF-CC
APF-CD

12
20
20
30
30

10 om

10, 14.89 mm
12, 14.89 mm
10, 20 mm

mm
mm
mm
mm
mm
40 mm
40 mm -
60 m

mm

14,89, 20* mm

*Upper 40 mm,
Lower 20 mn
40, *Upper 20 mm,
Lower 60 mm

APF-D 80 min
APF-UD
APF-E
APF-F

80 mm
90 mm

<100 mm
* pouble Helix

B - THE RELATIVE IMPORTANCE OF PLUNGER FEATURES

Convérsely; a plhnger with lower helix

. (Figures 1 and 2) ends delivery of fuel

et a variable point of the stroke,
depending on the relative position af
the helix (the control rack position)
to the by-pass port hole, whereas 2
plunger with upper helix (Figures 3 and
4) begins delivering fuel at a variable
point of the stroke, depending on the
relative position of the helix (the
control rack position) to the inlet
port hole.

It will now be obvious that when both
an "upper” and a "lower" helix is used
on the same plunger, as illustrated in
Figures 5 and the moment of fuel
delivery at the "beginning" and at the
"end™ will vary, beczuse we have a
combination of the two effects already
described.

3 - Lucation of Helix:

Depending on the engine and the most
convenient way to operate the pump
control rack, for maximum fuel oil
delivery with control rack in extreme
right-hand position (facing the in-
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Yo

spection cover! on APE pumps. & plunger

with left-hand helix is used. In other
words, the "stop” pesivian of the con-
trol rack is st the extreme "left” for
a pump using "left-hand” helix plungers.

If conditicns are such that it is better
to have maximum fuel oil delivery when
the pump control rack is in the extreme
left hand position, a right hend helix
elung%r is used. In.other words, the
stup" position of the contrel rack
is at the extreme "right" for a pump
using-"right-hand" helix plungers.-
NOTE: Since the. control rack .on single
cylinder APF type pumps is in. front of
the regulating sleeve, whereas in APY
type and multi-cylinder 'APF pumps it
is in back, the control rack movement
for single c¢ylinder APF pumps is

opposite to that of APE pumps. A single

cylinder APF pump type with left-hand
helix plungers, therefore, has its
"stop” position at. the right (facinﬁ
the cortrol rack boss), while the "stop!
position is at the left when the pump

incorporates right-hand helix plungérs. -
k : i + plungers
il
_in‘actual
.principle is mad=e .use of."
“yequiring a relatively navrrow range of

Whan an APE type puap is fitted with ‘a
governor, the "stop” position is onthe

side at which the governor is mounted.’

When the governor is at' the left, ‘left-
hand helix plungers must be used in the
pump. A pump having the governor at
the right must incorporate right-hand
helix plungers. i

“the helix.

4 - Direction of Helix:

The direction inwhich the helix curves,

- starting at the vertical groove, must

never be confused wicth the location of
The direction is also re-
ferred to as left-hand or right-hand,
but it is an engineering term and of
no use to you in identifying a plunger.

5. Lead of Helix:

The load of the enéine depends on the

“quantity of fuel delivered at a certain

time. The "lead" of the helix has a
definite bearing on the load range of
the engine and the ceontrol rack travel

»rzquired to deliver o certain amount of

fuel.for a certain load.

For example, with a plunger having a
steep helix lead, it will deliver for
the. same control rack movement, a much
greater fuel delivery than would be.
possible with the use of a2 plunger-
having a less steep helix lead. Ob-
viously, essuming the diameter of the
to be =2qual in lLoth cases.
engine:application, this
An engine

load control employs comparatively less
steep leads on the plunger helix. On

'the other hand, if a greater load range

is desirable, plungers with a steep

‘helix lead are used. .

G - MEANING OF PLUNGER MARKINGS

It is always best to determine the
correct part designation of a plunger
by referring to the type designation
stamped on the name plate of the pump
housing from which it was taken, and
then the number designation in the
corresponding parts list. If such
procedure is not possible, then you
should determine whether the plunger
bears any marking which might reveal
its part number.

a. 'PLUNGER MARKINGS (Sce Figs.8,9 & 190)

A typical part number designation for a
plunger and barrel assembly is PPK 1/4Z.
The letters PPK are always cffiliated
with a part number including the stroke
(/) and triangular mark (&) stamped
oit the plunger flange. Fuither, since
they always refer to the plunger and
barrel assembly and the letter "Z2"
indicates that the part is an assembly,
the designations (PPK../.Z) are not
stamped on the plunger flange Figure §.

The important part of the entire part

designation is the number, because only

.the number changes for the various

assemblies. Therefore, when the number
1a4 is stamped on the plunger flange
the complete type designation of the
assembly will be found and recorded in
the manual as "PPK 1/4Z".

/>
=4
()

Figure 10

Figure 8 Figure 9

The triangular stamping is also used
as an assembly mark.




%hen a marking such as illuatrated in
Figure 9 and 10 is used, the assembly
mark {wm) is located on the opposite
tongue of the flange, as illustrated
in Figures 11, 12 and 13.

A typical parts des1gnat10n of an
American Bosch plunger and barrel
assembly is BC 7610A. Following cthe
same principle as that outlined in the
preceding paragraph, we should mark
such a glunger "7610", because the "BC"
and "A" "are not essential. In the
number "7610", however, the "76" never
changes because the Figure "76" 'is a
"group” number which has been -assigned
for the purpose of indicating the :part
as one belonging to a "Fuel Injection
Pump". Therefore, wecan also ¢liminate
the "76" from the "7610" and stam our

plungers. cnly witk the Figure "10"
When you have such a plunger before.you,
you know that the complete type desig-
lunger is ‘BC. 7610A

nation of the
(See Figure 10
Ancther' typ1cal d6315nat1on of ‘an
American Bosch plunger and barrel
assembly is BC 7630~ lA Ve mark such
a plunger "30- 1" 1“d1cated ‘in
Figure 9. S

b. THE MEANING OF STAMPING (AION PLUNGER FUxNGE
{See Figure 11),

All plungers of American manufacture
are stamped with the létter "A"™ ina
circle 65 . This stamping appeavs on
one tongue of the flange,: while the
other carries the part number des1g-
natlon.

1 - Plunger Without Part Number Identification:

Earliest made plungers are not marked
in any way and the part designation

" from which‘

- scription, LS
" of the chart is explained in section "D"

nas to be found ir the service parts
list zovering the fuel injection pump
from which the plunger and barrel
assembly was vemcved, if the pump type
designation is known. This is always

“the best procedure - Use the pump type

designation and then the service parts
list.

When the pump type designation is not
available, the job of determining the
part designation of an unmarked plunger
and barrel assembly is more difficult.
To aid you, a chart has been prepared
through a "process of
elimination- the correct part number
of a plunger and barrel assembly may
be: determined.

_An explanation of the terms used on

the chart in connection with plungers
has been given in the foregoing de-
under section "A". The use

2 - Plungers With Location of Helix Indicated

(See Figs. No. 11. 12 and 13):

Figure 11 Figure 12 Figure 13

All plungers of Amer1can Bosch manu-
facture have the letter "R" or "L"
stamped on the plunger flange. This
marking indicates the location of the
helix, "R" for right-hand and "L" for
left-Yand, as explained in paragraph’ A-3.-

+ D -HCW TO USE THY CHARTS

1. Piunger Identification Chart:

A study of the "Piungeér Identification
Chart" will show that it has besen suh-
divided [or the seke of flexibility.
It is arranged in accordance with those
features which must be determined in
order to arrive at the correct part
number designation when no markings
. appear on the plunger flange. We repesat
again, if you-know or c¢an ascertain he
type designation of the pump from which
the plunger has been removed, you can
refer to the parus list and find the
part number quickiy., If this inform-
ation is not available, follow the

"Process of Elimination", as herein

outlined:

a. Measure the plunger diameter "d",
Figure A, in millimeters. Let us
assume it to be & nam.

Determine the position of helix,
Figures 1 to 6, and see whether
: : n n " U M

it 1s an "upper’ or "lower helix

Determine the location of helix,
Figure A and B, and see whether
it is a "left-hand" or "right-
hand” helix. Let us assume it is
a "leftehand” helix.

ISSUED APRIL, 1948




The directior of helix need not
be determined

NOTE: From your ‘investigation so far,
You know that your plunger is of 5 mn

upper left-hand helix construction, and
ij you now:

e. Determine the "lead" of the helix
&s outlined in paragraph A-5, you
will have all the necessary details
te find the part number from the
chart. Let us assume the "lead” to
be 12 mm, -

NOTE: The complete constructiunvdetétli
of your plunger are now: 5 mm upper

leyt-hand 12 mm lead helix plunger,

‘Now refer to the chavrt and you will
.find the complete designation of your
specific plunger and barrel sssembly

to be PPK 66/1Z.

Now, let us assume that you found your
plunger to be a 5 nm lower left-hand
12 mm helix lead plunger, then refer-
ence to the chart discloses the follow-
ing part number designations: PPK 40/5Z°
and “PPK 83/2Z, from which you must

obviously eliminate one d=signation.

Note that the asterisk (*) on PPK 83/2Z
indicates a special feature referred to
in the foot note. This will enable you
"to make the elimination.

PLUNGER IDENTIFICATION CHART

FOR UNMARKED PLUNGERS AND BARRELS ONLY (PPX)
UPPER HELIX

LEFT.-HAND HELIX

RIGHT-HAND HELIX "

HELIX LEADS
14.891 20 I
n/m |m/m

HELIX LEADS

1874

18/2

1811771

'LOWER HELIX

LEFT.HAND HELIX

RIGHT-HAND HELIX

HELIX: LEADS |

HELIX LEADS

10§12
mim da/m

14,89

20- | 30 40
“aim

m/m ﬁ/m ‘m/m

‘mfm

63 1 80 10| 12 |i4.89] 20

10/4

m/m m/m| m/m | m/m | m/m
: 46/4

83/1

84/1

40/5
83/2

5/1:1/10

46/5

§7/2
83/3

5/211/6

84/2

63/2
83/4

5/3| 1/5

58/2
84/3

3/41 1/]

5/5

/
s5/61 1/2

111
5/7

1/3
5/811/4

\Omm«.ﬂ
IR =D 5 n

42/1

bt
LAY

42/2

68/7

374

*68/8 13/1

3/] *48/1

69/2

3/2

nf—,ma\u\.pan

3/3 |.8/1 11 48/2 13/2

3/518/2

8/

3 i2 48/3 13/3
8/5 -

L [nalsrinaln

9 .

8/4 13 48/4 13/4

* PPK 68/8Z is used in B-size pump;
PPK 48/1Z is used in Z-size pump.

NOTE: Be sure to add the symbols "PPK"

and "Z" to the part numbers given in the
chart. Example: 1f you find p}ungﬁr
and barrel assembly listed as "1/2%,
you must order K 17227,




2 - Plunger Reference Chart:

The plunger reférence chart has been
prepared to'list all of the plunger and
barrel assemblies (except experimental
types), to show their size 'and charact-
eristics and to record the pump s:ze
in which they are employed. ,

The chart is divided into four main
sectlons, namely: o

1. Plunger and. barrel assembly part
number

2. Plunger diameter in m1111mehers

{plunger size)
3. Helix particulars
4. Pump size used on

L

From the first and second. d1v1510ns you

obtain the complete part numbet of the
plunger and barrel assembly. ~The
figures recorded under the: plunger
diameters, are the part of the - part
des1grat10n immediately following the

P76" in the American Bosch Cnrporat1on
des1vnat10n :

‘the "Helix Partxculars arasubddivided,
&s fﬁl;ows

a. P051h10n of h lxx (see A
graph 2)

b. Location of helzx (see A,
graph 3y
Stamying of locatlon(see C, para-
graph 2%
D1rect10n of helix (see A,
graph 4)
Lead of hellx(see A, paragraph 5)
Remarks - refers to specxal fearures
of plunger, Barrel or both (see
"Special Notes" below!).

EXAMPLE: ‘The part number of the plunger
and barrel assembly at hand is PPK 83/2Z.
-In the first column locate PPK 83/..Z.
On the same line.with PPK 83/..2 find
"2" . Reference to the column head1ng
over the "2" reveals that you have a
5 m/m plunger. Follow the line across
to the third division and you find bhat

para-

péra~

' the lead is 12 m/m.

' NOTE

" NOTE

para-

the plunger flange is stamped
~the helix is left-hand running and
Note 5, below,
tells us that the barrel is reinforced.
From the last column, we find that the
assembly is used in an "A"-size pump.

NOTE: Under no circumstances is it
possible for you to transfer a plunger

from its original barrel toone belanging
to another assembly. Always replace
the complete assembly, consisting of
plunger and barrel, as pointed out in
these instructions. THIS IS IMPORTANT:

Special Notes to Plunger Reference Chart:

* Double helix
es Twin helix

NOTE 1:

X . For hydraulic use only
OTE 2. -

Luwer lapped surface of plunger
net relieved

Inlet port hole offset 2900
t . Corrosion-resistant’material
Reinforced barral °

MOTE
NOTE
NOTE
NOTE
NOTE
NOTE .9:
NOTE

lLLeak-0off duct in barrel
For specxal low-pressure fuel
.injection epplications
Ultra-low leakage assembly
No helix

Barrel has enlarged port holes
Three port holes in barrel
Length of barrel is 35 mm -
shorter than standard '
Superseded by BC 7659-1----A
Superseded by BC 7632-1---AG
Superseded by BC 7699-1---A
Superseded by BC 76120-1---A
Superseded hy BU 76151-1---A
Special ‘location of port holes
Also 19 mm diameter plunger -
BC 76114-5A

Barrel incorporates twin ports
incorporates helical slot of
20 mm lead

Plunger incorporates pilot

BE--EX Fo WY NNyt

NOTE
NOTE

NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE

NOTE
NOTE

NGTE
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~.SUBJ

AT 4 T1Y
Rt

" SERVICE BULLETIN

BJECT: ' Fuel:I Equipment Inspection Service
diesei"ehgine owners experiencing trouble with an-engine, desire to know whether :-

, tion ‘equlpment. at faule, orlsomcggther_gng;ne.homppqent,'Tb'date,~com¢

plaints have'besn . received:fromithe: field- regarding the non-availability of an ‘inspection

service, or hécause of excessive chacges for such service wheri renderaed by.our ‘agencies.

. '

using the follbwing procedure: - .

A calibrationiéheck'of an’ injectioh pump can be made very readily and inexpensively,. by
1" injection pimp, 3 y. , , y

'
H .

' é)‘ﬂihérdughlesth;pHé“ékté:ior~of the pumijith%éleﬁning fluid, to remove all traces
" rof foreign mattér, ‘dirt Co e e ‘ P -

¥ N . RN B

T;b);'ﬂeﬁdve~Ehe"ihspédﬁionv ver, openjdrainqpi gs«ér,cdéksﬂinfﬁhe‘éémshaft.cohparﬁ;‘~
nd. flush-out jtheé linterior ¢ f ‘the: spriniz and camshaft compartment with clean- -
i ke ist SpentionTof‘che?spring'cbmrﬁrcmenp.f(Check for ‘broken *

dts, loose segments, etci). | :

) puiaps’ incorporate’a governof,ﬁﬁhicﬁf%hpﬁ]d}é]éé:bé;rémoyed'andjﬂdshgd;inte;- :
.. ‘nally with cleaning:fluid Lo e . S o

5 s .

the pump on :th vqsgxhtaﬁd;wlhstélifah'old‘séc.of tubings to the, delivery .
ers,’ “direct the opposite ends of 'the. tubings inte.a pail; thereby-
‘holders and; tank 'of the, test stand:' , - | L

v é)"Opératé'che‘ppmpfac’QOO?H&M}@ith'thelgontrﬁ) rack in its mid-position.for approxi- ..
1 mately. five minnte's,ialiowing thé!fuel to discharge into ‘the pail, thus  removing -
‘any- fuel oil or ‘any” foreign material . from the pump, and eliminating the possibility
of contaminating the testioil ot ‘damaging the nor:les in the test stand during ths
subsequent.calibration:‘¢heck, . .70 " ) " : )

"£). Bemove the:'tubings used’ above, and ‘install the correct set ¢f high pressure. tubings .
‘. ibetween’the 'pumy and test'stund nozzle holders;. T

T T ‘:‘-r_' : \ ‘ '.l\'f o . A o0 ' . R ' : : . )
g Bun a calibietion chéck using the ‘specification contained ‘in. the marual and eiora-
. this delivery, Also:check supiply pump pressure at the same time. - L

v 0

. h): ¥hen the pump inciudes p governar, réinstall it and check its governing action.
The maximpm time to perfarn this calibration check shoulu snot excees. two hour s with
_van.additional forty-five minutes f{or checking the gover or, i{ vne 1s incorporated.

) ing pressure ‘and spray. pattern. Tue time required for this check should not excecd
7 thirty minites for a set of six units, - . :

- ) =The nezzle and holder ‘assemblies can be checked on the nozzle test stand for open-

" ' k) After haviig performed this inspcction, give.the customer_ a repori of your firdings,

Bemsmber, - you ‘have a.large investment in the diesel engine indusiry, Much of its future is

dependent upon the availability of prompt and eflicient service. Protect yonr invectment and

futufe by giving ‘dollar value in service.

2




if your volqme of work is® such that- mote frequent checking i is neces ry fo msure
accurase readmgs with the gauge. The se - gauges can ber referred to ‘your local
service, agenc1es handlmg industrial - instruments, ' Theéy will “be found, listed in’
ed sectlonro& your telephone dlrectornyauges generally vary 1 '

P
Bt

Wh n using the nozzle test stand,: the gauge should be in the lme only when
. setting checking copemng pressure. lmrredlately followmg that operation,’ the
ig to be ‘closed "so- that the gauge is out: of the line. - All other tests, such

\ - be# performed thh the

ISSUED JANUARY, 1956




! ARMA
-4 CORPORATION o :
: — Supersudas Manual Page L2035
1ssued [aunary, 1934

| s’sﬁhvlcs BULLETIN

's(:'aJECT:‘ cal lbratlng cm

_ To ach1eve unlfcrmlcy 1n testlng fuel 1n3ecc10n pump a special cali-
bratlng 011 1s' eqaxred :

s

This oxl must have a low pour 'point and proper viscosity, high resis-
tance’ to gumming and,oxldatzon w1th freedom: from acids, asphalts,
resxns, tar and water., ’ .

A minimum of foam. should co]]ect at the top of the oil in the graduates
when fuel draws are taken with open type collectors. The rate of col-
lapse of any foam formations ishould be rapid, i. e., should’ practlcally
disappear w1th1n approxlmaue]y one minute: after ‘end of. the draw,-

American Bosch has made ava1Table to the f1eld such a calxbratlng oil
(TSE 76141A) . spec1ally prepared ready. for use,and sold in-14 gal
nomn.- returnable drrms. o ‘ I

Oils which’ w1ll meec the follow1ng spec1ﬁcat10ns can also be used for
callbratlng ‘ . . :

3

PHYS l CAL PROPERT | ES

Gravn:y API° IS 36-39; ,
- Flash; COCI°F, .. 270280
3. Fire, COC®F, '  205.310
. szcosu;y, SSU at 100°F 44.5-46.5
, Co]or, ‘NPA . T
jNeutrallzatxon No,. - % Below 0.05
Ash, %L None
‘Water & sedlment Nil
. Carbon Resxdue, %5 Below 0,05
Pour Poxnt ’ © 359F. or less

Slﬂco TSE 76141A oil meets all the requirements of hhe storage oil spec-
ifications, it may be used for storage purposes of fuel injection equip-
ment also.

Mote:-" The part affected by this reissue is indicated by a
vertical line in th= left hand margin oppusite the change,

Printed in U.S.A. (AB) o . ISSUED OCTOBER,




" "Section 'D2000/1 .
. . MISQELLANEOUS DATA
Fuel Injection Service Manual . Bervice Informstion

AMERICAN BOSCH SARKETING mwsmu AMBAC!  SPRINGFIELD, MASS. 1107

INGUSTRIES INC, ; - ;

Supersedes Pags D 2500 lssued January, 1953 Pages D2502 and D25022a Issued December, 1957 and
Service Letter D-193 Issued \Iovember 8, 1961 '

SERWCE INFORMATION

wy

SUBJECT:' . " FUEL INJECTION SYSTEM:CHECK PROCEDURE

. a
t

i
i

PRODUCT AFFECTED: ALL FUE.L NJECTION SYSTE\lS

v '
-t

©

1 3

. i . . : .
REASON FOR PUBLICATION: . To provic.e lnstructlone for. maklng a pro repair or cahbratlon check of
. ' Co : a I‘uel Injectlon System.

K v .

INFORMATION : The followlng procedures prov1de an: accurate and uxe\:penswe way, of- checklng a I-‘uel In-

" . . jection’ System ‘to. apecmcatlous ‘and for de’nermim*xg where iorif a problem exmts, with

2 minimam of’ down ﬂme. lt is alsg’ good practlce to’ ad\use the' customer . of your find- :

ings and the extent :of repaxrs, if any, that w1ll be requ.red 'to restore the I‘uel Injection
.. ystem to & servmeable on(lmon o N Cs e

I

,‘,,‘

INSTRUCTIONS: A — N‘O‘ZZVELEV: & :'HOLDFR ,\aswsuns

i

1. E;' “ ‘ L A

viWash nozzle i 1older assemblies in Vnrsol or an, equwalent cleaning agent., '
-Cap the’ noule holder inlets to prevent particles suspended in the solvert from
; entering the nozzle and holder assembly. C :

I necessary, nozzle 'md holder assemblies can.-be wlre brushed however, tlp.

:(8pray holeq) ol' uoz71e and holder thrends must not come in contact wlth wire
‘brush: e

_:Remove nozzle l'rom holder, then xemove nozzle valve [rom body.

'Probe nozzle spray holes wlth correct size’ cleamnp: needlra Wash body and valve
thoroughly, dlp in clean fest ofl and 1eassemble.

‘Reinstall nozzle in holder uslng proper centerlng sleeve. Tighten cap nut to cor- | ‘
ect torque, |’ : : ’

) .TESTING

a,’ Connect dach nozale ‘and holder qssembly toa novzle test stand TSE 7722D
s (Bzxchamch Code 65 -030D).

b. .Check to mnke certain that the valves are seating correctly (no senat ‘eakape) and
that. the nozzle produces good chatter. \

.. Check to make certain that nozzls opening pressures are within specifications.
'Readjust nozzle opening pressures if necessary.

PUMP --’('ILlEAf\'lN’C & FLUSIIlNl;

CLEANING PROCEDURE

. a, Thoroughly wash cxternal surfuges of pump with a cleaning flufd, Make certain
that all fnrelgn material, dirt, etc,, ave removed,

) ~ Continued -
Printed in U.8.A. P Page 1 : ‘ . ISSUED NOVEMBER, 19G8
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Section D 2000/1

RMERICAN BOSCH MARKETING mwsmu AMBRE spnmenﬁm, MASS. 01107

tHDUSYRIES INC.

Remove inspection window cover ‘or iiming window cover. 1 » scable, remove
or opea’ draln plugs or fittlngs. i )

. Remove governol top cover. -

‘Flush lube oil: eompartments in’ pump and governc ‘with a cieaning fluid (Varsol
or- equivalent) te remove lube oil dirt. grease; carbon, ete.

NO'].‘E- wVith lnspection covcr‘, moved check governor components for damage or
bx.lding parts. Make ettam fulcrum lever operates freely.  Also check
pump components for faulty or darraged parts. (Broken springs, broken or

Lo ‘worn contro: unit or:sieeves, blnding control rod or reck, broken plunger(s)

[ ..or camshaft, cracked or: damaged hous.ng, etc )

e. Reinstall covers ﬂnger tlght.“:

FLUS}IING PROCEDURE

2

’e. Mount pump on test stand

NOTE I 1 may be necessary to replace the orlg’inal pump dnvc ~hub a.nd /or couplmg4
.o with a coupllng end/or huh that wﬂl fit the particula" tesi, sta.nd being used.

tappet‘ ’ollers. etc. ;. if. not engl.ne il lubricated " add
0./ lube oil t/.) camehaﬁ comparfment to. maintain‘

,pressurized lube oil system (system and duc-
ted adapte, and: fixturos gvailable! from Bacharach Instrument Co.,
. & Division! of "AMBAC. Industries, Inc.), filled with SAE No. 30 oil,
" or equivalent, ‘to; properly lubricate the pump. Lube oil pressure
must be' 20 P s.1, min.imum or, Af pump includes lube, oil pres- .
sure actuated devices a preeeure oI 35- 40 P.5.1. ls required

' ‘»IOTE Do not eplaeh lubricnte 'PSB, PSJ or. PSM Type Pumps as
o k this providee msufﬂolent lubrication to eertmn components.

DO NOT USE CALIB‘WATING OR FUEL OIL AS A LUBRICANT.

; DO NOT ALLOW LUBFE OIL TO MIX WITH OR CO\ITJLMINATE
‘ CAI.IBRA""ING OR FUEL OIL.

Connect & eet of’ high pressure tubln@ to the pump outlets and direct the opposite
_ﬁ'ends ‘of the! tubings Into a, pail, thereby bypaselng the nozzle and holder assem-
’ ’.‘bllee and teet stand tank -

To flueh pump sump, . operate as follows :

- APE Type - Operate at about 600 RPM with control rack in its mid ~ position
: _ Ior epproximately b mirutes,

PSB PET & PSM 'I‘ypes - Operate “at about 1000 RPM with operating lever in
‘ the full load positlon for approxlmately 3 minutes,

This procedure removes any ‘fuel oil and foreigh material from the pump sump,
- and eliminates the possibility of contaminating the test oil or dam'\glng the noz-
zled durlng the cailtbration check,

_8top teet etand and remqve high pressure:{ublngs,
‘ ~ Continted ~




Fuel Injertiou Service Manual

Section’ D 2000/1°

MISCELLANEOUS DATA
Service Information

AMERIB&N BUSCH MARKETINI: DIVIS!IN \ SPRINGF!ELB HASS. 0167

IR DUSTRIES INC.

( - CALIBRATION CHECK

s']7.. TES'I‘ SETUP

R
: <,v‘_englne nozzle and” holder assemblies where specified on the test stand. Refer

Inetull a good matched set of calibration nozzle nnd holder assemblies, or the

. ":: to Celibretion Data’ for applicable pump to determine which type nozzle and hol-

Eczn.mmvrmc

: “:b

der essemblies are to be used .

B Install required high pressure tubings. Refer to calibration Data' for applicable
- pump for required tubing dimensions. Use, a drill of the proper size to check
~ the' ends of each tublng Dr:ll end flush tubings that have crimped ends.

of the fuel supply pump.

.
et

Observe fuel (Test) oil er‘,\:*"ng supply pump - This must be free of air hubbles. s

If bubbles 'ap , velimmate suctmn air” leaks. .
Check to make etfain that supply pressure is adequate.

Check pump calibretion in accordame with data for applicable pump, ‘Record the
fuel deuvery, as*rece!ved and also the ﬂr.al fuel dehveries. .

¢ :

ISSUED NOVEMBER, 1968

. Install a transparent plastic suction hose from the test oil ta.nk to the inlet side 2

'

'




Scetion D 2008/5
MISCELLANEQUS DATA
Sarvxce lnform.mon

Fuel Injection. Service Manual

AMERICAN BOSCH MARKETING DIVISION AMBAE spmwerssw MASS. 01107

INDUSTRIES INC * Supersedes Manual Section
‘ ; D 2503, Vssued April, 1954

SERVICE INFORMATION
SUBJECT :. STORAGE OILS

PRODUCT AFFL(_,""ED i ALL 'FUEL" l\’]ECTIO\‘ bYSTEM COMPO\ENTS

REASOL\' FOR P,UBLICA-TIC)N:, S 1. To provul(. mstrucnonb f01 the plOp"‘L stoung of fuel injection
T system components.”: , L

t
i

[

T2, ’lp ‘pro_vule stoxjage oil spepiﬁc‘atibns and a list of approved oils .

INSTRUCTIONS : f'f Cln

‘When an engme xs for bc stored or removed hom opemuon, the fucl mjectlon compo-
unemb \mjecuon pump, nozzles, etc, ) must be: protectecn from gummmg and corrosion’
: To accomphsh tlns, pL ocecd as follows .

- !\\-:

L) ina clean, port: ql)lc

.- Dlsconnec -th
.connect a: lme

d. Stop the engme and re- vconnect the, engme ml(_t line to: the primary filter.

ey Tag the engme m °ome mannel to mdxcate that the fuel system is filled with stomge o
oil. s : )

NOTE . Wheén an APE pump is. involved the camshaft compartmcnt and governor
-~ ' ' housing must be drained of lube oil and refilled with storage oil. An
‘ onosed contr 01 rack shonlcl be coated thh Vasehne ‘

.....

‘ PI‘IOI‘ to placing the engme ba(‘k into operatlon, the storage oil must be
draineéd from the canishaft compartment and governor housing, and the
. . compartment and housing refilled to the proper levels with lube oil.
o " .. Remove the ' Vaseline from the control rack with fuel cil ov a standard
solvent, '

IMPORTANT

~An engme can be prepared for storage by following the engme manufacturer's instruc-
‘tions, or the pr ocedures given in Military Spcuﬁcatlon MIL-FE-100628,

" STORAGE OiLS.

.2,

- 'thn storing fuol lniectu)n equnpment, the tempemtun_ should be 60 - 800 F, and th«.
;hurmdity 80% mammum

A

Speclficatmns :

1) Viscosity (SSU at’ 1000 F.) voreireienvnnnesannanas 40.- 120 scconds

2) POUE POINL +vivevrnnerrnneseioneenseeesraeesssnes 35° Fo or less

~ Continued -

‘Printed in U.8.A.  Pagel ISSUED NOVEMBER, 1969



