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LEARN NG ABJECT1 VE

1. Termnal Learning (hjective: Qven a Detroit fuel injector, the
requi red conmon and special tools, test equi pnent, repair parts, shop
suppl i es, TM9-2320-297-34, and appropriate Hartridge operating and servicing
nmanual s, per information contained in the references, repair the fuel
injector. (8.2.2

2. BEnabling Learning (pjectives: Gven a Detroit fuel injector, the
requi red conmon and special tools, test equipnent, repair parts, shop
suppl i es, TM9-2320-297-34, and appropriate Hartridge operating and servi ci ng
nanual s, per infornation contai ned in the references:

a. disassenble the fuel injector, (8.2 2a)
b. inspect the disassenbl ed conponents for serviceability, (8.2.2b)
c. repair or replace the unserviceabl e conponents, (8.2.2c)

d. assenble the fuel injector fromserviceabl e conponents, and

e. test the fuel injector. (8.2 2¢)

1. GOWPCGE TI AN AND CES GN GHARACTER STIGS F THE AL | NDECTAR

a. The fuel injector is a lightweight conpact unit which enabl es qui ck,
easy engine starting on diesel fuel only and permts the use of a sinple,
open type conbustion chanber. The sinplicity of design and operation
provides for sinplified controls and easy adjustnent. No high pressure fuel
lines or conplicated air-fuel mixing or vaporizing devices are required.
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b. The fuel injector perforns four functions: timng, atom zing,
netering, and pressurizing.

(1) It accurately tines the nonent of fuel injection.

(2) It atomzes the fuel for vaporization and mxing wth the air
in the conbustion charnber.

(3 It neters and injects the correct anount of fuel required to
nai ntai n engi ne speed and to handl e the | oad.

(4) It creates the high pressure required for proper fuel
i nj ection.

c. onbustion required for satisfactory engi ne operation i s obtai ned by
injecting, under pressure, a snall quantity of accurately tined, netered, and
finely atomzed fuel oil into the conbustion chanber.

d. Metering and timng during fuel injection is acconplished by an upper
and | ower helix machined in the | ower end of the injector plunger.

e. The continuous fuel flowthrough the injector serves, in addition to
preventing air pockets in the fuel system as a coolant for those injector
parts subjected to high conbustion tenperat ures.

f. To vary the power output of the engine, injectors having different
fuel output capacities are used. The fuel output of the various injectors is
governed by the effective stroke of the plunger and the flowrate of the

spray tip.

g. S nce the helix angle and the pl unger design deternine the operating
characteristics of a particular injector, it is inperative that the specified
injectors are used for each engine. If injectors of different types are
mxed in an engine, erratic operation wll result and nay cause serious
danage to the engine or to the equi prent which it powers.

h. Each injector has a circular disc pressed into a recess at the front
side of the injector body for identification purposes. The injector we're
using as atraining aidis a nodel 9200. That injector is used on the
Detroit 8VO2TA diesel engine enpl oyed in the M48 vehicle. You wll also
find that the injector has a nunber stanped on the plunger, which represents
the size of the plunger, and on the spray tip, which indicates the nunber of
spray hol es, hole size and hole angle. The training aid injector has "9-

. 0062- 165A" stanped on the spray tip, which neans it has nine holes, a hole
size of .0062 inch and a hol e angl e of 165 degr ees.
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i. Eachinjector control rack is activated by a | ever on the injector
control tube which, inturn, is connected to the governor by neans of a fuel
rod. These levers can be adj usted i ndependently on the control tube, thus
permtting a uniformsetting or fine tuning of all injector racks.

j. The fuel injector conbines, inasingle unit, al of the parts
necessary to provi de conpl ete and i ndependent fuel injection at each
cylinder. Those parts are:

(1) The FALLOMR provides a place for the rocker armto activate
the injector plunger.

(2) The STAP PN prevents the injector follower frombei ng pushed
out of the body by the foll ower spring.

(3) The PLUNER neters, tines, and pressurizes the fuel so it can
be injected into the engi ne.

(4 The (GEARis attached to the plunger and in nesh wth the
injector rack. It helps control the fuel output of the injector.

(5) The GEAR RETAINER hol ds the gear in pl ace.

(6) The BBHNGis closely fitted (lapped) to the plunger. The
bushi ng, along wth the plunger, controls the anount of fuel injected.

(7) The SPILL DEHALECTCR is a stainl ess steel sleeve that prevents
the high pressure, high velocity fuel fromstriking the injector body and
eroding a hole init.

(8) The GEK VALME is a flat valve that prevents exhaust gases
fromflowng back into the injector if a small piece of carbon or dirt hol ds
t he needl e val ve open.

(9) The VALME SPRNG hol ds the needle valve on its seat until
pressure builds up to overcone the spring tension.

(10) The NEEOLE VALVE opens and cl oses the fuel flowto the spray
tiporifices. The valve is raised by fuel pressure and hel d shut by the
val ve spring.

(11) The SPRAY TIP has the orifices through which the fuel is
atom zed and i njected into the conbustion chanber.

(12) The NJT retains the injector val ve and spray tip on the body.

(13) The SPR NG SEAT provides a place for the val ve spring to seat.
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(14) The SPR NG CAE provides a place for the needl e val ve spring
and spring seat.

(15) The GHECK VALVE CAE provides a place for the check val ve to be
installed.

(16) The SEAL forns the seal between the injector body and the
injector tip nut.

(17) The OONTR(L RAXK, as stated earlier, is in nesh wth the gear.
The control rack connects the injector to the control tube and the governor.

(19) The HLTER keeps any snal | particles fromentering the
i njector.

(20) The HLTER CAP GAKET forns the seal between the cap and body.

(21) The HLTERCAP HTTING holds the inlet filter in place and
provi des a place to connect the inlet and return junpers.

(22) The FOLLOMR SPR NG returns the foll oner and the pl unger that
is connected to the follower to the rai sed position.

2. PRINJPLES GF GPERATION OF THE FUEL | NDECTAR

a. Fuel, under Iowpressure, enters the injector at the inlet side
through the filter cap and filter. Fomthe filter, the fuel passes through
adrilled passage into the supply chanber, that area between the pl unger
bushing and the spill deflector, in addition to that area under the injector
pl unger wthin the bushing. The plunger operates up and down in the bushi ng,
and is supplied fuel through the two, funnel-shaped ports in the bushing
wal | .

b. The notion of the injector rocker armis transmtted to the pl unger
by the fol |l oner which bears against the follower spring. In addition to the
reci procating notion, the plunger can be rotated around its axis by the gear,
whi ch neshes wth the control rack. To acconplish fuel netering, as stated
earlier, an upper and | ower helix are nachined in the lower part of the
plunger. The helix relationship to the ports changes wth the rotation of
t he pl unger.

Cc. As the plunger noves dowward under pressure of the injector rocker
arm sone of the fuel under the plunger noves into the supply chanber through
the lower port until the port is covered by the | ower end of the pl unger.
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The fuel bel owthe plunger continues to nove up through a central passage in
the plunger into the fuel netering recess and into the supply chanber through
the upper port until that port is covered by the upper helix of the plunger.
Wth the upper and | ower ports both covered, the renaining fuel trapped under
the plunger is subjected to increased pressure by the conti nued dowward
novenent of the pl unger.

d. Wen sufficient pressure is built up, it opens the flat check val ve.
The fuel in the check val ve cage, spring cage, tip passages and tip fuel
cavity is conpressed until the pressure force acting upward on the needl e
valve is sufficient to open the val ve agai nst the downward force of the val ve
spring. As soon as the needle valve lifts off its seat, the fuel is forced
through the snall orifices in the spray tip and atomzed into the conbustion
chanter .

e. Wen the I ower helix of the plunger uncovers the | ower port in the
bushi ng, the fuel pressure bel owthe plunger is relieved and the val ve spring
cl oses the needl e val ve, ending injection.

f. Anpressure relief passage has been provided in the spring cage to
permt bleed-off of fuel |eaking past the needle pilot in the tip assenbly.

g. As stated earlier, the check val ve prevents | eakage fromthe
combpust i on chaner into the fuel injector in case the valve is held open by a
smal | particle of dirt. The injector plunger is then returned to its
original position by the injector follower spring.

h. n the return upward novenent of the plunger, the high pressure
cylinder wthin the bushing is again filled wth fuel oil through the ports.
The constant circul ation of fresh, cool fuel through the injector renews the
fuel supply in the chamber, hel ps cool the injector, and al so effectively
renoves all traces of air which mght otherw se accunul ate in the systemand
interfere wth accurate netering of the fuel.

i. The fuel injector outlet opening, through which the excess fuel oil
returns to the fuel return nanifold and then back to the tank, is directly
adj acent to the inlet opening.

j. Changing the position of the helixes, by rotating the pl unger,
retards or advances the closing of the ports and begi nning and endi ng of the
injection period. A the sane tine, it increases or decreases the anmount of
fuel that is injected into the cylinder.

(1) Wth the control rack pulled out all the way (no injection),
the upper port is not closed by the helix until after the |ower port is
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uncovered. onsequently, with the rack inthis position, all of the fuel is
forced back into the supply chanber and no injection of fuel takes pl ace.

(2) Wth the control rack pushed all the way in (full injection),
the upper port is closed shortly after the lower port has been covered, thus
produci ng a naxi numeffecti ve stroke and naxi numi nj ecti on.

(3) Fomthe no injection position to full injection position (full
rack novenent), the contour of the upper helix advances the cl osing of the
ports and the begi nning of injection.

3. REPA R A\D TESTI NG PROCEDURES FCR THE HEL | NJECTAR

a. Instructions

(1) Detailed instructions for repairing the fuel injector are
contained in the nanual that was issued to you at the begi nning of this bl ock
of instruction. Followthose instructions carefully to effect those repair
procedures on the training aid fuel injector to which you have been assi gned.

(2) Have the instructor assigned to your station check your work at
each point designated in this student outli ne.

(3) Refer to TM9-2320-297-34 for the procedures used to perform
the repair steps listed. UWse the index to locate the instructions in the
nanual and read the instructions careful ly before performng each task.

b. D sassenbl e Fuel |njector

(1) Install the injector in the holding fixture.
(2) Renove the filter caps.

(3) Renove the foll ower spring.

(4 FRenove the injector nut.

(5 Renove the spray tip assenbly.

(6) Renove the bushi ng.
(7) Renove the control rack.

STAP Have instructor initial.

c. dean and I nspect |njector Conponents
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(1) dean the injector conponents.

(2) Measure the distance between the camfol | ower face and the
pl unger sl ot.

(3) (heck the spring tension.
(4) Inspect the plunger and bushi ng.
(5 Inspect the check val ve assenbl y.
(6) Inspect the sealing surfaces for nicks, burrs, and cracks.
(7) Inspect the spray tip.
STCP  Have instructor initial.

d. Recondition Needl e Valve and Soray Tip

(1) Instructions.
(a) Detailed instructions for setting up the nozzl e
recondi tioner and grinding of the test piece and needl e val ve are located in
the Hartridge Nozzl e Reconditioner (perating and Service Manual .

(b) Refer to the reconditioner nmanual for the procedures used
to performthe reconditioning steps |isted.

(20 Gind the need e val ve.
(a) Performneed e valve |ift test
(b) Install the needl e val ve onto the grinder.
(c) Adjust the nachine to obtain proper grinding angle.
(d) Gind the need e val ve.
(e) Renove the needl e val ve fromthe grinder.
STCP  Have instructor initial.

(3) Refer tothe Hartridge Injectomati c he (perating and Servi ci ng
Manual for the procedures used to recondition the Detroit injector tip.

(a) Dress the stone using the nozzl e reconditioner.
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(b) Install the tip on the nachi ne.

(c) Set the tiner.

(d) Lapp the injector tip.

(e) Renove the injector tip fromthe nachi ne.
STCP  Have instructor initial.

(4 Refer to the Hartridge Nozzle Mil ticl ean Manual for the
procedures used to clean the injector tip.

(a) Install the injector tip.
(b) dean the inector tip.
(c) Renove the injector tip fromthe mul ticlean nachi ne.
STCP Have instructor initial.
(5) Refer to the Hartridge Nozzl e Testnaster (perating and
Servicing Manual for the procedures used to test the injector needl e val ve
and tip.

(a) Performthe needl e valve lift test.

(b) Install the needl e valve and tip assenbly on the Nozzl e
Test naster.

(c) Hush the need e val ve and tip assenbl y.

(d) Check the spray pattern and atomzation fromall nine spray
hol es.

(e) Performl eakage test.

(f) Performopeni ng pressure test.

(09) Renove the needle val ve and tip assenbly fromthe tester.
STCP  Have instructor initial.

e. Assenbl e Fuel |Injector

(1) Install the filter caps.
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(2) Install the control rack.
STP Have instructor initial.

(3) Install the bushing.
(4) Install the check val ve assenbly.

(5 Install the spray tip.
(6) Install the injector nut.
(7) Install the camfol |l ower.
(8) (heck the runout.

(9) Performthe control rack and pl unger novenent test. Use the
hol ding fixture to performthis test.

ST Have instructor initial.

f. Test the Injector

(1) Install the injector on the test stand.

WARN NG The fuel spray froman injector can penetrate the skin. Fuel oil
whi ch enters the bl ood streamcan cause a serious infection. Follow
instructions and use the proper equipnent to test an injector.

(2) Performthe body pressure test.
(3) Renove the injector fromthe test stand.
STCP  Have instructor initial.
(4 Performthe fuel output test. Refer to the Hartridge HA 255
Detroit diesel injector Galibrator Qperating and Servicing Manual and
performthe fol | ow ng procedures:

(a) Turn the nain power swtch to "ON"

(b) Turn the isolator swtch to "1" and allowthe calibration
fluid to warmup until the tenperature neter displays a readi ng.

(c) Release the | ocking screwon the camsel ector and position
it tothe 92 series while turning the handwheel . Tighten the | ocki ng screw
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(d) Install the injector into the clanping | ever and pul | down
the lever to lock the injector into place.

(e) Turn the handwheel to nake sure the nachi ne turns.

(f) Push and hold the control rack in the RLL FUE position
t hroughout the renai nder of the flowtest.

(g) Press the notor start button and start the notor running
until fluid appears in the drain pipe.

(h) Press the neter output button. The dial indicator wll
zero and then an initial output fromthe injection wll purge the air. |If
the dial falls to zero, reset the neter output button.

(i) Press the neter output button and at the end of netering
observe the reading on the dial indicator. The fuel output nust be a mni num
of 85cc and a naxi numof 9lcc.

ST Have instructor initial.

f. Aninjector that fails any of these tests nust be di sassenbl ed and
repaired. Al tests nust then be perforned again.

STUDENT REFERENCES

TM 9- 2320- 297- 34

HA 225 Detroit Desel Injector Galibrator (Qperating and Servi ci ng Manual
Nozzl e Testnaster (perating and Servici ng Manual

Nozzl e Mil ticl ean Qperating Manual

I njectonati c Qe (perating and Servici ng Manual

Nozzl e Reconditioner (perating and Servicing Manual
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