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INSTRUCTIONS No. 2769H

DIFFERENTIAL FUEL INJECTION NOZZLES

These instructions cover the new Type C injection nozzle, which is not water cooled.
See Pages 17 and 18 for replacement information for engines not originally equipped with the type C nozzle.

The principle differences between the Type AW injection nozzle (needle seat in the tip) and the Type BW in-
jection nozzle (needle seat in the sleeve) are:

1. The injection nozzle needle seat is contained in the nozzle sleeve, in the Type BW, rather than in the
nozzle tip as in the Type AW.

2. On the Type BW nozzle there is no adjustment of the 1lift of the injection nozzle needle.

Both types of nozzles provide for water cooling comnections in the nozzle body.

The type C nozzle does not provide for a water cooling system. The remainder of its features are the same
as in the Type BW nozzle.

The type CWD (Dual Fuel) nozzle has water cooling connections in the nozzle body. This nozzle is equipped
with a check valve and pilot fuel inlet. See page 8 and 12.
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Service Instructions

Pressure Setting

The opening pressure of these nozzles has been set
at 200 lbs. per sq. inch higher than normal to allow
for the initial drop in pressure.

MODEL NUMBER OF | TIP USED PRESSURE SETTING
ENGINE USED ON LBS. PER SQ. IN.
32E12 BD 2200
32E1L BC 2200
33F12 BB 2500
37F12 BB 2500
33E1) N 2500
37E1L N 2500
33F16 N 2500
37F16 N 2500
L2G8-3/L BI 2200

For Models not listed above, see page 13.

GENERAL INSTRUCTIONS

These instructions should be followed carefully in
servicing the Differential Fuel Injection Nozzles used
on Fairbanks-Morse Diesel engines employing the "Open
Head" combustion principle.

Cleanliness Essential

When servicing injection nozzles, exclusionof all
dirt, grit and other foreign matter is absolutely es-
sential.

Nozzle Marking

All injection nozzles are stamped on the body with
a designation letter orletters indicating the tip used,
followed by a number which indicates the number of hun-
dreds of pounds opening pressure for which the nozzle
is set. The nozzle tip is also stamped with the desig-
nation letter or letters.

The only difference between the various nozzles is
in the tip and the pressure setting. (See table above.)

INJECTION NOZZLE DESCRIPTION,
OPERATION AND SERVICING

Description

The differential fuel injection nozzle used on these
engines consists of a needle, needle sleeve, nozzle tip,
filter, spring and nozzle body.

Operation

On the pressure stroke of the injection pump plung-
er, fuel at high pressure enters the injection nozzle
through the injection tube and is forced through the
nozzle filter. This filter removes any foreign matter
whick has passed through the main fuel filtersand which
might clog the small holes in the nozzle tip.

Two types of filtering units are used and differ
according to the type of- fuel injection pump that is
installed on the engine at the factory. One filtering
element is the conventional type, having thin layers of
bronze element wire wrapped around the element body.

The other type has a one piece element with a close fit
between the element and the filter body and with longi-
tudinal grooves extending lengthwise and connected al-
ternately with an annular groove at the end of the
element. Very small clearance is provided for the pas-
sage of fuel from one groove to another. Thus, the fuel
entering the end of the filter is forced through the
clearance space between the filter and the filter hous-
ing into the longitudinal grooves extending to the op-
posite end of the filter.

The filtered fuel is forced down through grooves
along the outside of the needle sleeve, and then enters
the sleeve chamber through holes near the ends of the
grooves. The fuel under pressure, acting against the
face of the needle at the needle seat and atthe shoulder
1lifts the needle from its seat. Thisaction is counter-
acted by the spring through the push rod. As the fuel
pump plunger moves toward the end of the stroke, the fuel
pressure (atthe seat of the nozzle needle) will exceed
the spring pressure and 1lift the needle and fuel will
pass through the small holes in the nozzle tip and be
injected into the combustion space of the cylinder in
a fine spray. The high pressure of the spring and fuel
acting on the needle makes its action extremely fast
and snappy. The needle is opened when the fuel pressure
from the injection pump exceeds the spring load in the
nozzle housing, and it is closed when the fuel pressure
drops below that required to hold it open. The differ-
ential pressures insure quick opening and closing of
the needle and eliminate dribbling or leaking.

Servicing

When servicing an injection nozzle, exclusion of
all dirt, grit and other foreign matter is absolutely
essential.

Removing Injection Nozzle from Cylinder Head

The injection nozzle is removed from the cylinder
head by using two Jjackscrews in the tapped holes pro-
vided in the top of the injection nozzle body.

Cleaning New Injection Nozzles

A new injection nozzle, shipped from the factory,
is coated with rust resisting grease, wrapped in oiled
paper and packed in excelsior in a strong carton. Be-
fore the nozzle can be installed in the engine it is
necessary towash it in clean fuel oiland dry thorough-
ly. At this stage it is advisable to fastenthe nozzle
in the test pump and a few quick strokes will serve to
blow out any grease in the tip and assure the operator
that the nozzle 1s working properly.

Testing the Nozzle

When working under unfavorable conditions, the in-
jection nozzle may become fouled. If a nozzle is sus-
pected of not functioning properly it should be removed
from the engine and tested on the test pump, Chart No.
L. Boltthe nozzle onto the test pump. Connect the oil
supply tube from the pump pressure gauge to the injection
nozzle tube fitting. Prime the test pump by using very
quick strokes untilthe fuel is ejected from the nozzle
ina fine spray. Then pump with avery slow, even stroke;
if the needle sleeve and needle are clean and properly
seated a continuous, uniform popping will occur.

When the opening pressure has been reached the
needle will 1ift from its seat in the sleeve and a quick
pressure drop will be indicated on the gauge. The high-
est pressure reached before this drop, as indicated on
the gauge, will be the opening pressure.

The correct opening pressure may be found in the
table on this page. Pressure readjustment is made by
adding or removing spring retainer shims. Shims of
.004", .0149" and .0299" are furnished. These will
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change the pressure approximately 100, 400and 1000 lbs.
per sq. inch respectively.

The correct opening pressure may be found in the
table on page L. Pressure readjustment is made by add-
ing or removing spring retainer shims. Shims of .004",
.0149" and .0299" are furnished. These will change the
pressure approximately 100, 400 and 1000 lbs. per sqg.
inch respectively.

If the pressure indicated on the gauge is low, it
is possible that:

1. The spring setting is not correctly adjusted.
Adding a shim reduces the spring pressure - removing
a shim increases the pressure.

2. The needle is stuck and is partially open.
Remove the needle and sleeve. Clean both; if neces-
sary lap needle to its seat or replace with a new
needle and sleeve.

3. The spring is weak or broken.
a new spring.

If the pressure indicated onthe gauge is high, it
is probable that:

1. The spring setting is high.
reduces the spring setting.

2. The needle is stuck and closed. Remove the
needle and sleeve. Clean both; if necessary lap
needle to its seat or replace witha new needle and
sleeve.

3. The holes in the tip are clogged. Clean the
tip.

4. The filter is dirty.

Replace with

Adding a shim

Clean the filter.

Testing for Leaky Needle Seat

Pump the pressure up to 500 pounds below the open-
ing pressure, as listed in the table onpage L, and hold
this pressure for a short time. If dropsof fuel collect
at the tip, the needle leaks and probably has dirt on
the seat or needs lapping. It is advisable, however,
to cleanthe needle and seat thoroughly and retest before
lapping. Lapping should be avoided unless absolutely
necessary, and is recommended only after everything else
has been done to make the nozzle operate properly.

Disassembling the Nozzle

The Type C nozzle is disassembled by first removing
the spring housing assembly complete (without removing
the spring retainer). If any parts in this assembly
need servicing, remove the spring retainer from the
spring housing. Next pull out the needle sleeve retain-
er, using the tool shown in Illus. 1.

Remove the body wvent plug and ball.
nozzle, and the needle stop will drop out.

Invert the
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Illus. 1. Needle Sleeve Retainer Puller

Insert the needle lapping tool, Illus. 2, and tap
it gently to wedge it to the top of the needle. Then
withdraw the tool with the needle attached. 1If the
needle is stuck and cannot be withdrawn by means of the
needle lapping tool, strike the nozzle tip with a block
of wood. This will loosen the needle sleeve, so that
the sleeve and needle will fall out by inverting the
nozzle. The needle can then be tapped loose from the
sleeve.

The tip can be tapped out with the tip removing
tool, as shown in Illus. 3.

Disassembly of the filter and filter housing does
not require the use of any special tools.

Illus. 2. Lapping Tool

Cleaning the Needle

Using the needle tool, remove and cleanthe needle
in the following manner:

Dip the needle in kerosene and clean it with soft
tissue paper free from fibres and glaze. Then dip in
kerosene again and place in the sleeve to clean the
needle seat. By means of the tool, rotate the needle
back and forth, and at the same time up and down. Again
remove and clean the needle with tissue paper. Repeat
the process until the needle moves perfectly free in
the needle sleeve, and will fall in place by its own
weight.

Caution: Do notuse sharp tools, emery cloth, pow-
der, or other abrasives for cleaning. When assembling,
be careful not to touch the needle with the bare hand,
as this will leave a film onthe polished surface, caus-
ing the needle to stick in the needle sleeve.

TIP REMOVING —
TOOL

A7)

Illus. 3. Removing the Tip
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Lapping the Needle Seat

If the nozzle leaks after cleaning it will be neces-
sary to lap the needle to its seat.

To do this, take the needle out of the needle sleeve
and see that both needle and seat are absolutely dry.
Hold the needle sleeve in your hand, as shown inIllus.
4. Place a very small amount of lapping compound on
the polished surface at the tip of the needle. Use
carborundum grinding compound "“H40 Fine", made by the
Carborundum Co., Niagara Falls, N.Y., or its equivalent.
Do not allow the lapping compound to come in contact
with the lapped fit between the needle and the needle
sleeve. Iap the needle to its seat by rotating the
lapping tool back and forth very rapidly. Usually a
few revolutions are sufficient to properly seat the
needle in the sleeve.

After lapping, clean the needle and its seat thor-
oughly. Then test for leakage in test pump.

Grinding Compound

Illus. 4. Lapping the Needle Seat

If lapping by hand does not prove satisfactory,
the sleeve may be inserted in a piece of wood that has
a 13/16" dia. drilled hole about 1/2" deep. Rip this
piece of wood; place it in the vise with the sleeve in
the hole, as shown in Illus. 5. Twirl the needle tool
with the finger tips; do not exert any pressure on it.

The needle and needle sleeve are lapped together,
and must be replaced together.

Checking the Needle Lift

0il pressure raises the needle from its seat to the
extent permitted by the needle stop. When the needle
has lifted the stop to the point where it contacts the
end of the sleeve retainer, no further liftingis poss—
ible.

Looking at I1lus. 6, it will be seen that the amount
of possible needle lift can be determined by pressing
the needle to its seat in the sleeve, pressing the stop
to the needle, and then, with a depth gauge, measuring
the distance from the top of the needle sleeve to the
top of the needle stop.

This distance is originally .030". When wear and
lapping of the needle and seat, together with wear on
the upper end of the needle, have increased the possible
needle 1ift to more than .045", the needle and sleeve
should be replaced.

NEEDLE TOOL
NEEDLE SLEEVE-»

NEEDLE ——— \

\ I

Illus. 5. Lapping the Needle Seat

Inspecting and Cleaning the Nozzle Tip

With a magnifying glass, examine the spray holes
in the nozzle tip. Compare them with those in a new
tip. If the edges appear ragged or distorted, replace
with a new tip.

NEEDLE

——=8EAT

Illus. 6. Checking the Needle Lift
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Do not use a cleaning wire ona plugged nozzle hole
until after the nozzle has been scaked for several hours
or longer in a solvent. This loosens the carbon, and
generally the hole can then be cleared by using an air
hose at the nozzle hole.

If the holes persist in remaining clogged, they may
be cleared with the Cleaning Drill. Refer to the List
of Tools for the correct cleaning drill. The wire
should be clamped in the Tip Drill Vise, as shown in
Chart No. 1, so that it does not extend for more than
1/8". Before usinga freshly cut wire, remove the sharp
edges by drawing the wire, with a rotating motion, over
a cutting stone. Push the wire straight through; use
a reaming action. Care must be exercised not to break
the drill off in the nozzle hole.

Assembling an Injection Nozzle

The following description coversthe assembling of
an injection nozzle which has been completely disassem—
bled. Selected portionsof this description will serve
as a guide to reassembling nozzles which have been only
partially disassembled in cornection with one or more of
the servicing operations previously described.

The needle and the needle sleeve are lapped togeth-
er, and must be replaced only in lapped sets as supplied
by the manufacturer.

If the push rod, needle, needle stop or spring re-
tainer have to bereplaced; the needle and needle stop,
the push rod and spring seat or the push rod and needle
stop must be lightly lapped together.

Extreme caution must be observed to have every part
clean before assembly.

Place a NEW nozzle tip gasket on the tip. Invert
the nozzle body, then replace the tip and gasket and
push them into the body with a square ended rod.

Next, assemble the needle and then the needle stop
into the needle sleeve. Insert this sub-assembly into
the nozzle body on the top of the nozzle tip.

Install the needle sleeve retainer with the tapped
end up. Insert a new spring housing gasket.

To assemble the spring housing, first insert the
push rod in the housing with the large rounded end at
the top. Place the remainder of the parts into the
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Injection Nozzle

housing in the following order: the spring seat, the
spring, the shims and spring retainer. Then screw the
spring housing firmly intothe nozzle body. Do not use
undue force in screwing down the spring housing or the
spring retainer, or parts may be distorted and cause the
needle to bind in the sleeve.

Replace the body vent ball and.vent plug in the
nozzle body.

Insert a new filter body gasket before installing
the fuel filter (on nozzles equipped with ermeto fit-
tings, a new fuel filter gasket is inserted over the
fuel filter). Then screw the fuel filtér body into the
nozzle body. .

Test the assembled nozzle in the test pump as pre-
viously instructed. Add or remove shims as necessary
to bring the opening pressure to the required lbs. per
sq. inch.

Installing an Injection Nozzle

Place a NEW nozzle body gasket into the cylinder
head.

Push the completely assembled nozzle into the cyl-
inder head. Replace the nuts onthe two studs. Tighten
the two nuts evenly, using the same tension on both.
This must be done to properly seat the body cap gasket
and to avoid any distortion which might cause nozzle
failure, such as the needle sticking in the sleeve.

Care of Injection Nozzle Test Pump

The injection nozzle test pumpwill rarely require
attention other than periodic checking of the pressure
gauge. A new nozzle, or one repaired at the factory,
placed in the test pump couldbe used to check the gauge.
If the test pump is working properly, the pressure reg-
istered on the gauge will be the same as that listed in
the table on page L.

The sleeve wrench provided with the tools is used
for removing and replacing the pump sleeve.

For testing injection nozzles, the test pump should
be filled with fuel o0il to the level indicated. Care
should be taken to use only clean, filtered oil of the
same specifications as for the engine.
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TYPE CWD INJECTION NOZZLE

General Instructions

The Dual Fuel Nozzle description, operation and
servicing is the same as the standard nozzle with the
additionof a Fuel Check Valve, Pilot Fuel Inlet Fitting
and Water Cooling Passages.

Dual Fuel Pressure Setting

The opening pressure when checked through themain
fuel oil inlet (Fuel Filter Body) shouldbeset at 2700
pounds, and 2500 pounds when checked through the pilot
fuel oil inlet. There is a 200 pound pressure differ-
ence between thetwo inlets and it is necessary to check
the nozzle through the Pilot Fuel Inlet.

Leaky Check Valve Seat

If the check valve leaks, fuel oil will back up
through the main fuel oil inlet. This leak will indi-
cate that the check valve is stuck and partially open.
It is advisable to clean the seat and valve thoroughly
and retest before lapping, also check the spring which
maybe weak orbroken. Lapping should be avoided unless
absolutely necessary, and is recommended only after
everything else has been done to make the check valve
operate properly. If the check valve leaks, the in-
jection nozzle will fail to supply the proper amount
of pilot fuel when operating on gas; this may result in
a dangerous accumulation of unburned gas.

Testing for

Cleaning the Check Valve

Dip the valve in kerosene and clean it with soft

tissue paper free from fibres and glaze. Then dip in
kerosene again and place the valveinthe seat to clean
the valve seat. Hold the valve in the seat with a wood
dowel, pencil or index finger, then rotatetheseat back
and forth on the valve. Again remove and clean the
valve with tissue paper. Repeat the process until the
valve and seat are clean.

Caution: Do not use sharp tools,
powder, or other abrasives for cleaning.

Check Valve Seat

If the check valve leaks after cleaning, it will
be necessary to lap the valve to its seat.

Place a very small amount of lapping compound on
the valve tip. Rotate the seat back and forth on the
valve very rapidly. Usually afew revolutions are suf-
ficient to properly seat the valve in the seat.

After lapping, clean the valve and the seat thor-
oughly. Then test for leakage in the test pump. The
valve and seat are lapped together, and must be re-
placed together.

emery cloth,

Lapping the

Water Cooled Injection Nozzles

On water cooled injection nozzles, an adequate
supply of cold soft water should be circulated through
the nozzle. Decreased flowof cooling water discharging
from the nozzle may indicate formation of scale or col-
lection of sediment in the passages, or insufficient
pressure on the water being circulated. Forcing water
through under high pressure will not clear the passages.
The scale canberemoved from the passages with an acid
solution.
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Chart 1. Tools
Repair Symbol No. Used
Number Name of Part or Size Per Nozzle
77 Tip Cleaning Tool (With Twist Drill #L2) . . . . . . . . YKATLTA 1
2775 Needle Tool . . « v & v & v v v v v v v v v v TD2775A1 1
27784 Needle Sleeve Retainer Puller - Always with . TD2776B1 1
Ll 7A " " " " Washer . . . . . . | TD2B6AA 1
o} " L n "oNut ... L, 11FM298 | 1/2n 1
2779 Tip Removing Tool . TD2779A 1
2894 Injection Nozzle Check Valve Seat Puller . . . . . . . . . .. ... .. | TD289LA 1
o] f n n n " " Handle . . . . . . . . 11FMIQA #565(5/16x5) 1
L322l Cleaning Drill (For use on Tips BE, BD and BH) YKAL32)A 12
L32hA Cleaning Drill (For use on Tip BC) YKAL32LB 12
L3218 Cleaning Drill (For use on Tip BB) YKAL32LC 12
L324D Cleaning Drill (For use on Tip N) . . . YKAl32LE 12
Li32LE Cleaning Drill (For use on Tip BA) YKAL32)F 12
L32LF | Cleaning Drill (For use on Tip BI) YKAL32LG 12
7oLl Tip Cleaning Drill Vise . . . . . . . . . . . .. . . . . . . (Starrett) #1624 1
0 | Spring Housing Wrench . . . 16FM19C #8A(1-5/16") 1

ALWAYS GIVE ENGINE SERTAL NUMBER
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Repair Symbol No. Used

Number Name of Part or Size Per Nozzle
201M-C | Injection Nozzle (Complete) . . 1
[201J Injection Nozzle Body - Always with . i et g YLA201G 1
" " " Plug (Not furn. sep.) . . . YKAG3LAL al
202E Injection Nozzle Needle - Always with . C-AFB202A9 1
2),09E n " Sleeve (Not furn. sep.) DLA2L0O9A 1
203E Injection Nozzle Spring . C-ADD203A1 1

#A20LH Injection Nozzle Tip (Used on Models 33F12, 37F12) (Stamped "BB") . CKC20L4B1 1

#B20LH Injection Nozzle Tip (Used on Model 32E12) (Stamped "BD") . . . YJA20LDL 1

#C20LH Injection Nozzle Tip (Used on Model 32Ell;) (Stamped "BC") . YKA20LLL 1

#D20LH Injection Nozzle Tip (Used on Model 33EllL & 37ElL) (Stamped "N") YLA20LN1 1

#D20LH Injection Nozzle Tip (Used on Models 33F16 & 37F16) (Stamped "N") . YLA20LN1 1

#F20LH Injection Nozzle Tip (Used on Model L2G8-3/L) (Stamped "BI") CFG20LA i
6178B Injection Nozzle Tip Gasket . YLA6178D 1
618LA Injection Nozzle Spring Housing Gasket . . YILA618LB 1
6357G " " " Housing . . . YLA6357C 1
63598 i " Body Vent Plug . YLA6359A 1

e E " " " Ball . . 1/L" 16FM18B 1
6360G Injection Nozzle Spring Push Rod - Always with : YLA6360D1 1
63634 " " " Seat - Not furn. sep. . . . . . . YLA6363B3 1
A6361H Injection Nozzle Spring Shim (.029%") . . C-ADD6361B3 As Req'd
B6361H " u " Shim (.0LLO") . . . . . . . C-ADD6361C3 noom
C6361H " " " Shim (.00L4™) . . . . . .. y C-ADD6361D3 n "
61,168 Injection Nozzle Needle Sleeve Retainer . ‘ YLAGLLGB 1
669D i o gt Stop C-ADD66SLB 1
6730G n " Spring Retainer YLA6730A 1
Used on Models 32E12, 32Ell, L2G8-3/L.
# L 7LUE Injection Nozzle Fuel Filter Body - L5° Seat, Brazed Tubing . YKaL7LC2 5 1
Used on Models 33F12 and 37F12.
# L7hy Injection Nozzle Fuel Filter Body - Ermeto Fittings CKChThA2 1
Used on Models 33Ell and 37ElL.
# L 7LL Injection Nozzle Fuel Filter Body - Ermeto Fittings . . . . CKCL7LB 1
Used on Models 33F16 and 37F16.

* L 7LM Injection Nozzle Fuel Filter Body - Ermeto Fittings . . . . YLALT7LD .
2108 Injection Nozzle Fuel Filter.Gasket . . . . YLA2108G1 1
5102 " " " " Sleeve-. YLAS5102A 1
63824 " " Body Gasket . . . . . . . . . YJA6382A1 s
67008 " "  Fuel Filter Body Gasket . . . . . . . .. YLA2108J5 1
7018 " " " " Element (Purolator #7) . . . . 16FM115D1L 1
7018B " " " Filter (For "V-B" Type Pump) . e YLA351C 1

# See pages 17 and 18 for Tips and Fuel Filter Bodys on Models not listed on this page.

AIWAYS GIVE ENGINE SERIAL NUMBER
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WATER OVERFLOW

PILOT FUEL INLET
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3. Type CWD Injection Nozzle

ALWAYS GIVE ENGINE SERIAL NUMBER
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Repair - Symbol No. Used
Number Name of Part or Size Per Nozzle

GAZ201M-C | Injection Nozzle - Dual Fuel (Complete) . + v & o« & o o & « & 1

GA201N Injection Nozzle Body - Always with . . . . &« « ¢ 4 4 v 4 & & & o o & YLA201GAT 1

" " "UPLUE « e e e e e e YKAS3LAL 1

" " " Cap . . e e e Not furn. sep. . . + . . YLAT38GA2 1

" " Check Valve Stop e YKAS3LA 1

] " " BoOAY PLUE « + + « + 4 4 4 4 4 e e e 4 e e e« . J2OFMJT 1/8" 2

e " " " Vent Ball . .« .+ .« 4 4+ 4 4+ .+ . . . . 16FMIBB | 1/4" 1

4] " " " " "UBCTEW . 4 . v e e e e e . . . . 11FM22C 5/16x1/2 1

202E Injection Nozzle Needle - Always with . . « . « & « ¢ « 4 ¢ & « & 474 C-AFB202A9 1

2LogE " " Sleeve - Not fUrn. SED. + « « « + « « + o o o o o o 4 & DLA2LO9A 1

203E Injection Nozzle Spring . . S s & h s e s C-ADD203A1 1

D20LH " " Tip (Used on Model 33Fl6)(Stamped "N") B YLA2OLUNYL 1

61788 " " "UGASKEL .+ v v v e e e e e e e e e e e e e e e e YLA6178D 1

618LA " "  Spring Housing Gasket . . « +« « ¢ & & & & o & o« 4 0 o . YLA618L4B1 1

6357G " " " UHOUSINE + v v v e e e e e e e e e e e e e e YLA6357C2 1

6360G Injection Nozzle Spring Push Rod - Always with . + + ¢ « « &« & & « o YLA6360D3 1

63634 " " "  Seat - Not furn. Sep. .« « + ¢ 4 4 o+ 4 4 . . 4 . YLA6363B3 1

A6361H Injection Nozzle Spring Shim (.0299") . . & + v v 4 + 4 o v & o s o o« C-ADD6361B3 As Req'd.

B6361H " ! " Shim (.01k49") e C-ADD6361C3 "o
C6361H " " " BShim (LOOW" ) L e e e e e e e e e e e e C-ADD6361D3 R

6LLER " " Needle Sleeve Retainer . . v v v & v v v o o o« o o o YLA6LLEB2 1

6694D " - < T R C-ADD669LEBL 1

67306 " " Spring Retainer . . . « v v 4 v 4 4 4 e w e e e e e e YLAGT30A3 1

L7hM Injection Nozzle Fuel Filter Body - Always with (Used on Model 33F16) . YLALTLD 1

5102 " " " " S1EBVE v v v 4 4 e e e e e e e e e e e e YLA5102A 1

GALT7LM Injection Nozzle Pilot Fuel Inlet Fitting . . +« & & & & & v & « & « « YLALTLGA 1

537 " " Fuel Check Valve Spring . . « « « o« ¢ o o o o o o« « « C-AFB537C 1

2108 " " Fuel Filter Gasket . « & + v 4 v o & o o o + o o + + » YLA2108G1 1

63824 Injection Nozzle Body Gasket . . . . . s s 5 s s e e el w e w4 woww YJA6382A1 1

6700B " " Fuel Filter Body Gasket e s 2 s s se e e e e e e YLA2108J5 1

70188 " " "UFILEET 4 v v v e e e e e e e e e e e e e e e e YLA351C1 1

8Ls55a Injection Nozzle Fuel Check Valve Seat - Always with . . . . . . . . . . DLABL55A i

91 " " " " Valve - Not furn. sep. « + « + o« « & « & « & C-AFB91A3 1

8lLs5ka " " " "  Valve Cage - Not furn. sep. . . . . . . . . |*DLASLSLAL 1

8L56A Injection Nozzle Fuel Check Valve Cage Gasket . + v v v +v ¢ o o o o « DLABLS56A1 1

8L58 " " Pilot Fuel Inlet Fitting Gasket . . . . . . . + .+ . . . YLABL58GA 1

For testing nozzle with removal of pilot fuel inlet fitting, when testing
through fuel oil supply inlet.
ABLO1 Pilot Fuel Inlet PLUE = « « « « « o o o o + o o o o o + o & o o o o v s DLASLOLB 1
For testing nozzle without removal of pilot fuel inlet fitting, when test-
ing through fuel oil supply inlet.

B8LO1 Pilot Fuel Inlet Plug Assembly - Always with . . . + + & & ¢« « & « « 4 L26TD 1

] " D I = 0) | 1T-=1 Y 5/16T 1

e " " " " SlEEVE . 4 4+ 4 4 e 4 4 s 4 4+ 4 . . . . 20FMh2C 5/16T 1

36k " " e 41 T RPN s MU (S X ND36LB 1

0 " " i WA Cotter Pin - i st aiiieivisie el wihgmeics v e b LETMER 3/32x5/8 1

ALWAYS GIVE ENGINE SERIAL NUMBER
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Service Instructions Fairbanks-Morse Differential Injection Nozzles December, 1950
Identi- Name of Part Symbol Number
fication or Used
Number Order parts by symbol or size as listed in 3rd column. Size
78 Pump Body Plug . . . TR e R S g0 1
92 Pressure Gauge Tube Gland - P\mp End R S o CEAG2AL1 1
A96 In;;ect:.on Tube Nut - Nozzle End . . . . . A S SR L PP s oo 3
B96 P Nab = NozBle End . . . . & o ¢ o ¢ o o o = o 2 & @ « & 'a « YEAQEBL T
A205 Pressure Gauge Tube Gland - Gauge End . . . . + « « « « « & « v« o & o« & CEA205A § 2
B205 Injec’c.lon Tube Gland - Nozzle End . . . . + . « « + « « « « « + « « + . . | YKA205D3 1
G205 " Gland - Nozzle End . . &« + ¢ ¢ ¢ ¢ ¢ o o ¢ o 5 & = 5 & =8 YKA205E &
A259 Pump Suction Valve SPTing . + + « « o« o o « « o + o + o o & « & « « « « « | CEA259A 1
B259 Discharge Valve Spr:.ng s e e e e e e e w e e B e et e S | CERREOR 1
260 " Spring . . . o g g g S e i S 1
387 " Sleeve - Always w:Lth P TP GNP s RN Pl SR E S CEB387C1 1
535 " Plunger - Not furn. se€p. . . . « . + « 4 + « « « + « « « + « « « « . | CEB535CL 1
L20 Injection Tube Gland Nut - Gauge End . . . . . . . . . . . « . . . . . . | CEAL20A 1
L20 Pressure Gauge Tube Gland Nut . . . . . . . . . « « « +« « « « « « « + « « | CEAL20A 2
531 Pump Body - Always with . . . e e e e s e Teie ier i e ) TDASIE 1
755 " Suction Valve Seat - Always w:l.t.h MR © 08 TR =t ook S 5 CEAT55A1 1
A91 " " Valve . . & v ¢ 4o o s o s o o s o & T T CEA91A2 1
53l Pump Filler PIUE . - « « « « « v v o o o « o « . T (o7 Lx 1T Y 1
Shily Pump Discharge Valve Cage - Always with . . . . . . . . . . . .« . . . . | CEASLLA )
B91 " Valve . . . . . . . A et e h e, e e R e e T e CEA91A2 1
1039 Pump Gasket D o oA i & e e e iR e Sgile e el e CEB1039B h
1080 " Plunger Sleeve Wrench B T P PP RE, o oy CEB1080B 1
A2108 " Discharge Valve Gasket . . . . « . « + « « « + « « « o« + « « « « « « | CEA2108A 1
B2108 "  Stand Push Rod Guide Gasket . . . . + « « & « & & + + & « o + « . . | YLA2108A 1
(1201 Pump Stand - Always With . . « o « o v v 0 v 00 . e e e e | TRARBOLAE 1
] . " Plpe FIUg . . . . . « o ok i iatais e aiie o wiese cOFMYD 1/4m 1
| 4216 . S -« L L T e o (1 ¢ 9 N Y L
1202 Pump Stand TOD « « « « « « + 4 ¢ 4 4 & 4 4 & & 4 & 4 4 4+ e e e« o« « o | YKAL202AL 1
”4203 Pressure Gauge Vent Screw - Always with . . . . . . . . . . . . 5 sk YKAL203B1 1
L o] " " " L - TPt AL e S (l/2x2) #L29 1
(1,205 Pump Stand Push Rod Guide - Always with . . . . . . . . . . . . . . . . . | YKAL205A3 1
| 4206 " "  Plunger Push Rod - Not furn. sep. . . . « . « + « « « . . . . | YKAL206A2 1
L2o7 Pump Sta.nd Lever Rod . . . . . . « « . . . ass ol aiheibanmet SONLE G ok G T SRR SN 1
e " " SebtscreWw . . . . . 4 4 4+ « + .+ . . . . 11FMIBA 3/8"x5/8" 1
1,208 L M B SDACEr .+ . . e et e e e e i e e e e e e .. .. | YKAL20BA 2
11209 " " " Rocker Handle . . . . « . ¢ & « &« & « & & o« & & & & o s YKAL209A1 B
1210 " N = ROCKEE « % « o o« 5 5 o o % v % 5w oips i 5 i tbh e oeate YKAL210B1 3.
[J.L2ll Pressure Gauge Vent Body MAMways with . . . . . . . . .. e s e B CERIPIAG 5
e PIug . = « « « + v + &« o« « « .« . . . 20MM7K | 1/2® 1
2 " " " B CapSCrew - . . « « « « + + « s« .« . . . 11FM7A | 3/8x1-3/L" 2
e . “ w B oBall . . v« s v s e 0 s s s . - - « o 16PMIBC 1/ B
h212 o B " B oOaskeb . . . . . - 4 040 v a e s e e e osoe e o | YKARSIOK2 1
Used on all Engines except:
Models 33D1L and 37D1l Previous to Engine 5 Cyl. - 8673L6; 6 Cyl. - 859953; 7 Cyl. - 8590L6.
Models 33E1l6 and 37E16 Previous to Engine 8L42670.
AL213 Injec'blon Tube aATWETE WEER - v e s s e e e e e ae s e e e e el TRANZ1IA 5 i
B205 Gland. . < . . N e [ e 1
B96 " Bolgt .o TR e Pe g tig et gt e e YKA96B1 I
A205 " " (Fland - Gauge End ....... P T e GRSl e CEA2054 1
L2o " N L Hub = Gaage BNl . . . « s o s 0in o s i w s om e on s CEAL20A 1
Used only on Models 33EllL and 37Ell with V.B. Pumps.
Effective on Engine 5 Cyl. - 8673L46; 6 Cyl. - 859953; 7 Cyl. - 8590L6.
BL213 Injec‘t.lon Tube - Mways with . . . . .. . .. P [ 1
Al217 [ L SRR RePy o VORGP G e e e w e GRCH2LTA 1
] d " Nut (Ermeto - 7/16“ 0 D 'I‘ube) R 20FML2A &
o " " Sleeve (Ermeto - 7/16" 0.D. Tube) S e e E e e ek ROENNRC i
A205 n " @Hand - Gauge End . . . . . .. . .. o el s e e umessdl CEAPOGE ;3
1,20 N " B oRb —BRIEETINd. . v v e s v ate e s ece e v s | -CRAKIOK X

ALWAYS GIVE ENGINE SERIAL NUMBER
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December, 1950 Fairbanks-Morse Differential Injection Nozzles Service Instructions
Identi- Name of Part Symbol Number
fication or Used
Number Order parts by symbol or size as listed in 3rd column. Size
Used only on Models 33Fl6 and 37F16 with V.B. Pumps.
Effective on Engine 5 Cyl. — 867347; 7 Cyl. - 868164.
(04213 Injection Tube ~ AlWays With . .+ o o oo a it YLA4213B 1
B4217 Gland + + + + « 4 4 4 4 4 e e 0 . O P I YLAL217B 1
0 L " Nut (Ermeto - 1/2" 0.D. tube) . . . « . . . . . e e v e .| 20FM428 1
e u " Sleeve (Ermeto - 1/2" 0.D. tube) « « « « 4« v« « o o o . .| R20FM4RC 1
AR05 " " Gland - Gauge End . . . . . . . . . e e s s s e e o se CEAZRO5A 1
| 420 n " " Nut -Gauge End . . + « « v 4 ¢ 4 4 4 4 o 4 « . . .| CEALROA 1
Used on Models 33F16 Dual Fuel with Uni-valve Pumps.
(c42134 Injection Tube - Always with . . . . . . R B P23 ) 1
B421T7A ! " Gland . . . . . .. P e e e e YLAARLTC 1
0 u U Nut - Nozzle End (Ermeto — 1/2" 0.D. Tube) + » » » .+ .. .| 20mu20 1
o " " Sleeve - Nozzle End (Ermeto - 1/2" 0.D. Tube) e e e e .| 20FM42C 1
A205A N " Gland - Gauge End .+ + 4 v v v v e v e e e e e e e e s . YLALRRLA 1
o] n " Nut - Gauge End (Ermeto - 5/16" 0.D. Tube) . . . » . . . . 20FM42A, 2
L [¢] u " Sleeve - Gauge End (Ermeto - 5/16" 0.D. Tube) . . . . . . | 20FM42C 2
Used on Models 33F16 and 37F1l6 Standard Engines with Uni-valve Pumps.
(D42134 Injection Tube ~ Alvays with . . . . . . . ... N B T VL5 E 1
B421T7A " Gland - Nozzle End . . . . . . . « . « .+ . . P YLA4217C 1
Q u ' Nut - Nozzle End (Ermeto - 1/2" 0.D. Tube) « +« « + « « « o | R0FM4L2A 1
] u W Sleeve - Nozzle End (Erm.et.o - 1/2" 0.D. Tube) . . . . . .| 20FM42C 1
A205A " " Gland - Gauge End . . . e e e e e e e e e e s o« oo | YLA4LRR4LA 1
) " " Nut - Gauge End (Ermeto - 5/16" 0.D. Tube) . . + . . + . . | 20Mu24 2
| e u ' Sleeve - Gauge End (Ermeto - 5/16" 0.D. Tube) . . . . . .| 20FM42C 2
For Service on Nozzles Previously Furnished.
Used only on Models 33El6 and 37ELl6 with Gland YLA205A.
Effective on Engine 842670.
Used on Engines Previous to 5 Cyl. - 867347; 7 Cyl. - 868164.
D4213 Injec‘b:l.on Tube - Always with . . . . . . . . . . .+ . . .. v e+« o« o | YLA4213A 1
C4217 " Gland « « o o o s & o ¢ + o & & s o s s s 8 s 8 a = o o YLAARITA 1
C9% t " E Nut . . . . . .. e e 8 s s e e s e s e .+ . «| YLA96B1 1
A205 " " Gland - Gauge End . . . . . . . . e s e e s e e e e e s CEA205A 1
420 " N " Nut -CGauge Emd . . . . . . . ¢+ .. o .. . . .| CEALRQA 1
For Service on Nozzles Previously Furnished.
Used only on Models Equipped with Swedged Tubing.
E4213 Ixuec‘t.:l.cn 'I‘ube - Always with . . . . . . . . . .. e e e s s e e+ e = e o YEA4213B 1
C205 Gland .+ + « + + 4 b e e e e e e e e e e e e e e e e s .| YEKARO5E 1
A96 " L 1 . | CFE96A 1
A205 L " Gland - Gauge End . . . . . . . . . . . .. ... . e e CEA205A 1
420 " " " Nut -Gauge End . . . .« 4 4 s 4 4« o s+« o« «| CEA420A 1
For Service on Nozzles Previously Furnished.
Used only on Models Equipped with Gland CKA491A or CKA491B.
(74213 Injection Tube ~ AlWays with « « « « « o« o o oo e e e | TAs213C 1
D205 u Gland .+ v « ¢ ¢ ¢ o ¢ 4 s 4 0 4 e s s s e e e Ve e YKA205F 1
D96 " " Nut . . . P e s e s e s s e i e e e oW w e oope TRADGATD. 1
A205 n " Gland - Gauge End P T T A £ e i S T S CEARO05A 1
L 420 n " *  Nut - Gauge End . . . . . . e s e e s s s s e+ o+ | CEA4LROA 1
P4214 PressureGaugeTube—Alwaysmth.................... YKALRLLA 1
A205 1 " Gland « + « « v s e 4 e e e e s e s« + e« + o s « o| CEA205A 1
92 i " T Gland « = ¢ + o ¢ o & 8 s 8 s e 4 s e s e e e e e e CEA92AL 1
420 n n n L |1 .+ + .+ .« .| CEAL20A 2
[ 4237 Test Pump Screen - ALWays WIth . - « « « v o o o = = o = o « o o o « « o| YKALR3TA 1
Test Pump Screen Ring YKAL238A i &
" " Hook Not furn. sep. YKAL239A 1
L " n 1 Shield CHBL24OA 2
= Pressure Gauge 5000 lbs., 3-1/2" Phillips e s e s s s s s s s s s « = | C-ND2013A 1
a] Pump Stand Top Nozzle Stud . -« + + o o s o o o o o & o & & . « 11FM6A 3/4x5-1/4" 2
Ia] " n u " LA - RO s e s e s e e . 11FMR5A 3/4" P
6600 " " W O SEreW + 4 o + o o o o o & o o o o o o o s o s = » .« .| YKA6600B 2
fa] M CaPSCIEW « + + = & o = o o o s o s o o o o o o o v 0 o o . 11FM7A 1/2x1-1/2" 2
=} " u Lockwasher . « « « « « « « « « . . e e e e 2R T Ty a0 2

AIWAYS GIVE ENGINE SERIAL NUMBER
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Secarter 1550

REPLACEMENT PARTS FOR AN AW OR AWL NOZZLE.
AN INJECTION NOZZLE WITH NEEDLE SEAT IN THE TIP.

When a Complete Nozzle or the Nozzle Body is to be replaced with the
Type "C" Nozzle, the following parts are to be included in the order.

Repair Symbol No.
Number Name of Part or Size Used
201M-C Injection Nogzle (Complete) Type C . . . « « « v v & v v v v v o v« S P 1
2775 " Nozzle Needle Tool . . . s w e TD2775A 1
[2778A " " " Sleeve Retalner Puller - Always w1th . TD2778B1 1
Li17A " N " " i " Washer . . voa TD2B66A 1
[} n n n n n 1 Nut . 11FM29A 1/2 n 1
2779 " " Tip Removing Tool . . . . . . . . e e e TD277%A 1
REPLACEMENT PARTS FOR A BW OR BWL NOZZLE.
AN INJECTION NOZZLE WITH NEEDLE SEAT IN THE SLEEVE,
WITH IEVER OR WITHOUT LEVER AND WATER COOLED.
When a Complete Nozzle or the Nozzle Body is to be replaced with the
Type "C" Nozzle, the following parts are to be included in the order.
Repair Symbol No.
Number Name of Part or Size Used
201M-C Injection Nozzle (Complete) Type C . . . . e STl 1
[2778A " "  Needle Sleeve Retainer Puller - Always ‘with . TD2778B1 1
J-l-l-l-l'?A " " n n n n Washer . B TD2866A 1
[a) n " " u n " Nut llFI"I29A 1/2 n 1
These Tips are for Models not listed on page 9.
They are to be included in 2011M-C to replace any AW, AWL, BW, or BWL Nozzle Complete.
Repair Tip Pressure
Model Number Letter Symbol Setting
32C12, 32D12 . B20LH BD YJA20LD1 2200
32C1kL, 32p1L . . . . . C20LH BC YKA20LL1 2200
33010—1/2 33D10- 1/2 . . B20LH BD YJA20LD1 2200
33C12, 33D12, 33E12 . . . A20LH BB CKC20LB1 2500
3Clh, 33D1L . . . e e e e e e e e D20LH N YLA20LN1 2500
33C16, 33D16, 33E16 . . G e e e e e E20LH BA YLA20LP1 2500
35D8—3/h, 35E8 3/L, 35F8-3/h e e e e D20LH BH CFE20LC1 2200
35FD8-3/L1, 35FE8-3/h . D20LH BH CFE20LC1 2200
35HF8-3/L . . 8 D20LH BH CFE20LC1 2200
35C10, 35E10, 35F10 B20LH BE CHB20LE1 2200
BSHElO 35HF10 o B20LH BE CHB20LE1 2200
3501k, 35D1k, 35E1l, 35F1h C20LH BC YKA20LL1 2200
37C10-1/2, 37D10- 1/2 I B20LH BD YJA20LD1 2200
37D12, 37El2 . A20LH BB CKC20L4B1 2500
3701h, 37DlL .. . D20LH N YrA20LN1 2500
37C16, 3?1316 37E16 E20LH BA YLA20LP1 2500
thB—j L. c o D20LH BH CFE20LC1 2200
L,288-3/1L, h2F8—3/Ll, hzae 3/& K F20LH BI CFG20LA 2200
LLD8=3/N, uhE8—3/ . D20LH BH CFE20LC1 2200
LLyHDB-3/L . . D20LH BH CFE20LCL 2200
LLHC10, LLHE1O . B20LH BE CHB20LE1 2200

ALWAYS GIVE ENGINE SERIAL NUMBER



2769H, Page 18
December, 1950 Fairbanks-Morse Differential Injection Nozzles Service Instructions

Complete Nozzle Groups 201D-C, 201E-C, 201F-C, and 201G-C included the Fuel Filter Body, Gasket,
and Element; if the order for any AW or AWL Nozzle Complete includes these parts, they must be
added to the "C" Nozzle Complete when furnished for replacements. To furnish a Fuel Filter Body
for these models, it will be necessary to refer to engine serial numbers.

Repair No.
Number Name of Part Symbol Used

Used on Models 33C12 and 37D12 with LS Seat.

L7LE Fuel Filter Body (L45° Seat) . + v v v v v v v v v v e e e e e CJBLT7LAL 1

Used on All Models with L5° Seat except 33C12 and 37D12.

L7LE Fuel Filter Body (LS5° Seat) + v v v v v v v v v e e e e e e e YKALT7LCL 1

Used on Models 32D12, 33D16, and 37D16 with 26° Seat.

L7LE Fuel Filter Body (26% Seat) . + v v v v v v v v v e e e e e e e YKALTLE 1

Used on Models 33D10%, 33D1L, 37D1l, 33D16, and 37D16 with 60° Seat.

L7LG Fuel Filter Body (60° Seat) » + v « v v v v v v v o ot v n v a YKAL7UD 1

Used on Models 33El6 and 37E16 with L5° Seat, equipped with Jerk
Type Fuel Injection.

L7LH Fuel Filter Body (L5° Seat) + + v v v v v v v v e e e e e e e e YLAL7LA 1

Used on Models 33EllL and 37ElL with ermeto fittings and water
cooled nozzles.

L7ha Fuel Filter Body (For Ermeto Fitting) . . « + v + v v v @ v v v . . CKCL7LA2 1

Used on Models 33F16 and 37F16 with ermeto fittings and water
cooled nozzles.

L7LK Fuel Filter Body (For Ermeto Fitting) . . . . . . . « « . « « . . . YLALT7)B1 1

Used with Filter Body L7LE, L7LG, and L7LH.

6700A Fuel Filter Body Gasket . . . . . & & ¢ 4 4 & o & o o o = « o o & YKA2108G 1

7018 Fuel Filter Body Element (Purolator #7) « . « « « « « « « & « « « . 16FM115D1L 1
Used with Filter Body L7LJ and L7LK.

2108 Fuel Filter Gasket . « &+ ¢ ¢ ¢ ¢ ¢ s o o ¢ o o 5 ¢ 5 6 o o v s 2 s YLA2108G1 n

6700A Fuel Filter Body Gasket . . . . . « & v & v & v & 4 & o & o & o e u YKA2108G 1

70184 Fuel Filter . . . . . . . . . . e e YLA351A2 1

ALWAYS GIVE ENGINE SERIAL NUMBER



FAIRBANKS, MORSE & CO.

FAIRBANKS-MORSE BLDG., CHICAGO 5, ILL.

DIESEL LOCOMOTIVES

PUMPS

Atlanta, Ga.
Baltimore, Md.

Birmingham, Ala.

Boston, Mass.
Buffalo, N. Y.
Charlotte, N. C.
Chicago, Il
Cincinnati, Ohio
Cleveland, Ohio
Columbus, Ohio
Dallas, Texas
Davenport, lowa
Denver, Colo.
Des Moines, Iowa
Detroit, Mich.
Duluth, Minn.

Houston, Texas

Indianapolis, Ind.

Jacksonville, Fla.
Kansas City, Mo.

e  DIESEL ENGINES
FARM EQUIPMENT

= e MAGNETOS

GENERATORS

MOTORS

e SCALES

RAILROAD MOTOR CARS AND STANDPIPES

BRANCH OFFICES

Knozxville, Tenn.

Los Angeles, Calif.
Louisville, Ky.
Memphis, Tenn.
Milwaukee, Wis.
Minneapolis, Minn.
New Orleans, La.
New York, Fair Lawn, N. J.
Omaha, Nebr.
Philadelphia, Pa.
Pittsburgh, Pa.
Portland, Ore.
Providence, R. L.
Salt Lake City, Utah
San Francisco, Calif.
Seattle, Wash.

St. Louis, Mo.

St. Paul, Minn.
Stuttgart, Ark.
Tulsa, Okla.
Washington, D. C,

EXPORT DIVISION: 19-01 ROUTE 208, FAIR LAWN, N. Jd.
Sales Representatives in all Principal Cities Throughout the World.

FAIRBANKS, MORSE de MEXICO, S. A., Bladeras 146, Mexico, D. F.

Calgary, Alta.
Edmonton, Alta.
Fort Williams, Ont.
Halifax, N. S.

Factory: Sherbrooke, P. Q.

Hamilton, Ont. Regina, Sask.
Montreal, Que. Saskatoon, Sask.
Ottawa, Ont. St. John, N. B.
Quebec, Que. Toronto, Ont.

THE CANADIAN FAIRBANKS-MORSE CO., LTD., MONTREAL, P. Q.

Vancouver, B. C.
Victoria, B. C.
Windsor, Ont.
Winnipeg, Man.

All specifications herein are subject te wvariations in design and
construction, except such as would substantially affect installation
or matters of performance otherwise expressly guaranteed.

464050-045605C-CWM

Printed in U.S.A.
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