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STUDENT QJTLI NE

REBU LD AMER CAN BCBCH RH. NOZZLE

LEARN NG ABIJECTI VE

1. Termnal Learning (bjective: Provided wth faulty nozzl es, required
tool s, test equi pnent, replacenent parts, shop supplies, cleaning naterials,
and references, rebuild the nozzles to a serviceabl e condition, per the
references. (3524.06. 10)

2. Enabling Learning (bj ecti ves:

a. Provided wth a faulty Anerican Bosch fuel nozzle, required tools,
test equi pnent, replacenent parts, shop supplies, cleaning naterials, TM9-
2815-220- 34, Nozzle Milticlean Qperating and Servi cing Manual, and Nozzl e
Testnaster (perating and Servicing Manual , performa nozzle pretest, per the
references. (3524.06. 10a)

b. Provided with a faulty Anerican Bosch fuel nozzle, required tools,
test equi pnent, repl acenent parts, shop supplies, cleaning naterials, and T™M
9-2815- 220- 34, di sassenbl e the nozzl e, per the reference. (3524.06. 10b)

c. Provided wth a faulty Arerican Bosch fuel nozzle, required tools,
test equi pnent, replacenent parts, shop supplies, cleaning naterials, TM9-
2815- 220- 34 and Nozzl e Mil ticl ean Qperati ng and Servici ng Manual , inspect the
nozzl e conponents for serviceability, per the references. (3524.06.10c)

d. Provided wth a faulty Arerican Bosch fuel nozzle, required tools,
test equi pnent, repl acenent parts, shop supplies, cleaning naterials, TM9-
2815- 220- 34, repl ace the unservi ceabl e conponents, per the reference.
(3524. 06. 10d)

e. Provided wth a faulty Anerican Bosch fuel nozzle, required tools,

test equi pnent, replacenent parts, shop supplies, cleaning materials, and T™M
9-2815- 220- 34, assenbl e the nozzle, per the reference. (3524.06. 10e)
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f. Provided wth a faulty Anerican Bosch fuel nozzle, required tools,
test equi pnent, replacenent parts, shop supplies, cleaning materials, TM9-
2815-220-34, Nozzle Milticlean Qperating and Servicing Manual, and Parts Li st
and (perating Instructions for Fuel Injector Nozzle Tester, calibrate the
Nozzl e, per the references. (3524.02.10f)

QUTLI NE

1. CGOMPCE T1 ON AND CES GN CHARACTER ST1 CS F AMER GAN BCBCH HH. NOZZLES

a. The upper nozzle body is one of the | argest conponents and contains a
high pressure inlet connection at the upper end, a high pressure fuel
passage, or duct, a | eak-off duct and | eak-off connection. The | ower end of
the body is nachined to accept the pressure adjusting spring and spacers
The lower face is lapped to a fine surface finish to nate with the | ower
nozzl e body.

b. The lower spring seat provides a seat for the pressure adj usting
spring and a piloting surface for the nozzl e val ve.

c. The nozzle spacer is just what its nane inplies. It is located in
t he space between the upper and | ower nozzl e body. The nozzl e spring and
| oner springs seat that was just nentioned are contained in the spacer. Both
faces of the spacer are lapped to a fine finish to provide gasketless, high
pressure sealing surfaces between the upper and | ower nozzl e bodies. The
spacer al so acts as a val ve stop.

d. The | ower nozzl e body contains the spray hol es for the di scharge of
fuel. It also contains the nozzl e val ve, which controls the flow of fuel

e. The nozzl e capnut enconpasses the | ower nozzle body and al so secures
the | ower nozzl e body and spacer to the upper nozzl e body.

f. The last conponent is the nozzle retainer, al so one of the | arger
conponents. The nozzle retainer is |ocated around the outside of the upper
nozzle and i s used to secure the conpl ete nozzl e assenbly into the engi ne.

2. PRINJPLES (F CGPERATION

a. This nozzle is aclosed, differential, hydraulically operated type.

(1) Qosed neans the nozzle is conposed entirely of closed |ines
and passages where the fuel is not open to the atnosphere.

(2) Offerential neans the nozzle is operated by fuel pressure
acting on the differential surface of the nozzle valve. The differential
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surface is nothing nore than a larger surface or shoul der on the valve. Fuel
enters under this differential surface and pushes upward to unseat the val ve.

(3) Hydraulically operated neans it is operated by fluid under
pressure. The fluidis the fuel and the pressure is created by the fuel
i njection punp.

b. Fuel, under high pressure created by the fuel injection punp, enters
the nozzl e assenbly at the fuel inlet fitting at the top of the nozzl e and
flows down the high pressure passage, or duct, through the nozzl e spacer duct
and into the pressure chanber in the | ower nozzl e body.

c. Wen the fuel pressure exerts sufficient force on the differential
surface of the val ve to overcone the opposing spring preload, the valve is
lifted off its seat, thus allowng fuel to enter the sac where it is directed
through the spray holes into the conbusti on chanber. The fuel is atomzed as
it exits the spray hol es and enters the conbustion chanber.

d. A the end of the punp injection stroke, there is a sudden drop in
line pressure which results in a rapid pressure drop in the nozzl e pressure
chanber. S nce the pressure adjusting spring is exerting a downnward force on
the nozzl e val ve and is no | onger opposed by fuel pressure in the chanber,
the valve is inmedi atel y reseated in the nozzl e body, closing the nozzl e.

e. Aslight amount of controlled cl earance between the nozzl e val ve
outside dianeter and the nozzl e body inside dianeter allows a snall anount of
| eakage past the val ve into the adjusting spring chanber in the nozzl e
spacer. This leakage is required to provide lubrication for the val ve spring
seat and adj usting spring.

3. NOZZLE | DENT H CATI N DATA

a. Al nozzles are narked wth a series of letters and nunbers for
identification purposes. (nhe set of letters and nunbers is |located on the
upper nozzl e body and another is located on the | ower nozzl e body. These
letters and nunbers are codes used by the nanufacturer to indicate such
things as nozzl e type, length and di aneter, openi ng pressure requirenents,
spray cone angl es, special features, mnor changes, and type of material used
in production of the nozzles.

b. These identification letters and nunbers do not identify anything for
us but they nust be used when ordering repl acenent conponents to repair a
nozzle. Make certain that you use repl acenent parts wth exactly the sane
nunibers as those on parts you are repl aci ng.
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4.  PROCEDURES REQJ RED TO REPAIR AND TEST THE AMER CAN BCBCH RUEL. NOYZLE

a. Instructions

(1) Detailed instructions for repairing the nozzle 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 ai d nozzl e to whi ch you have been assi gned.

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

(3) Refer to TM9-2815-220-34 for the procedures used to perform
the repair steps listed. ke the index to locate the instructions in the
nmanual and read the instructions careful |y before performng each task.

b. O[O sassenbl e the Nozzl e

(1) Renove the copper gasket.

(2) Renove the preforned packi ngs.
(3) Renove the connector tube.

(4) Loosen the capnut.

(5 Renove the capnut.

(6) Renove the retai ner spring.
(7) Renove the | ower nozzl e body and val ve.
(8) Renove the nozzl e spacer.

(99 Renove the |ower spring seat.
(10) Renove the nozzl e spring.

(11) Renove the spring seat.

(12) Renove the shins.

(13) Renove the seat spacer.

(14) Renove the nozzle retai ner fromthe upper nozzl e body.
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(15) Renove the preforned gasket fromthe upper nozzl e body.

STAP Have instructor initial.

c. deaning and I nspection

(1) dean the nozzl e conponents.

(2) Inspect the | ower nozzl e body.

(3) Inspect the nozzle val ve.

(4) Install the nozzle valve into the | ower nozzl e body and check

novenent .

(5 Eplainto the instructor the procedures for |apping sealing

sur f aces.

ST Have instructor initial.

(6) Inspect

t he

(7) Measure the

Record Readi ng
(8) Inspect
(9 Inspect
(10) I nspect
(11) Inspect
(12) I nspect
(13) I nspect
(14) I nspect

(15) I nspect

t he

t he

t he

t he

t he

t he

t he

t he

nozzl e spacer.

pounded area of the nozzl e spacer.

nozzl e spring.

retai ning spring.
nozzl e spring seats.
seat spacer and shins.
upper nozzl e body.
nozzl e retai ner.
capnut .

t ube connect or .

STAP Have instructor initial.

d. Assenbl e the Nozzl e
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(1) Install the nozzle valve into the | ower nozzl e body.
(2) Install the prefornmed packings.

(3) Install the upper spring seat, shins, and seat spacer onto the
nozzl e spring.

(4) Install the upper spring seat, shins, seat spacer and spring
into the upper nozzl e body.

(5 Install the | oner spring seat.
STGP  Have instructor initial.
(6) Install the nozzle retainer.
(7) Install the nozzl e spacer.
(8) Install the retainer spring.
(9 Install the | ower nozzl e body and val ve.
(10) Install the capnut.
(11) Torque the capnut.
STGP  Have instructor initial.

e. Test the Nozzl e

(1) Munt the nozzle on the nozzle tester.

(2) Performthe opening pressure test.
(3) Performthe nozzle spray pattern test.
(4) Performthe nozzl e | eakage test.
(5) Performthe chatter test.
(6) Renove the nozzle fromthe tester.
STGP  Have instructor initial.
REFERENCE

T™M 9- 2815- 220- 34
Nozzl e Mil ticl ean
Nozzl e Tester
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