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REPA R PRESTAL TE MIEH. MFY STARTER ASSEMRLY

LEARN NG ABJECTT VE

1. Termnal Learning (pjective: Qven a Prestolite Mdel MY starter
assenbl y, the required conmon and special tools, test equi pnent, precision
neasuring instrunents, repair parts, shop supplies, and TM9-2320- 280- 34, per
infornation contained inthe reference, repair the starter assenbly. (8.1 2)

2. BEhabling Learning (ojectives: Qven a Prestolite Mdel MFY starter
assenfl y, the requi red conmon and special tools, test equi pnent, precision
neasuring instrunents, repair parts, shop supplies, and TM9-2320-280- 34, per
infornation contai ned i n the reference:

a. disassenbl e the starter, (8 1 2a)

b. inspect the conponents of the di sassenbl ed starter to deternmine their
suitability for reuse, (8.1 2b)

c. test the conponents of the di sassenl ed starter for serviceability,
(8. 1.2¢)

d. repair or replace the unserviceabl e conponents as required, (8.1 2d)
e. assentl e the starter fromserviceabl e conponents, and (8. 1. 2e)
f. test the starter on an appropriate test bench. (8.1 2f)

QJILINE

1. NOMENDATURE AND DESCR PTTON O THE MAJAR GOMPONENTS - THE STARTER
ASHMELY

a. The starter assenbly consists of six nain conponents that are
incorporated in all starters that you wll repair. Youwl!l aso find that
their functions are the sane.

(1) The solenoid is an el ectronagnetic swtch that opens and cl oses
the circuit between the starter and the battery. It al so causes the starter
drive to engage and di sengage wth the fl ywheel ring gear.

(a) The solenoid contains two wndings; the hold-in and pull-in
wndings. Wien the vehicle starter swtchis actuated, 24 volts are applied to
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the "S' termnal of the solenoid. This provides a current path fromground,
through the hold-in wnding to the 24 volt supply, and a nagnetic fieldis
produced around the wnding. A the sane tine, a current path is provided from
ground, through the notor, through the pull-inwnding to the 24 volt supply.

(b) The nagneti smcreated by each wnding adds together to forma
strong nagnetic field that attracts the plunger into the core. The pull-in
w nding operates to assist the hold-inwnding in pulling the plunger into the
core. (Once the plunger novenent has been conpl eted, nuch | ess nagneti smis
required to hold the plunger in the cranking position. Wth the sol enoi d
el ectric contacts nowclosed, the pull-inwnding is shorted and no current
flows through it. This design feature reduces current drawfromthe battery
and al so reduces heat created in the sol enoi d.

(2) The starter drive is an overrunning cl utch-type drive, that
protects the starter notor frombei ng spun too rapidy by the vehicl e engi ne.
It consists of rollers that ride between a collar on the pinion gear and out er
shell. The outer shell has tapered slots for the rollers so they can either
ride freely or wedge tightly between the collar and shell.

(3) The armature assenbly is nade up of nany conductors of heavy
copper ribbons that are nounted between iron lamnations on an iron shaft. n
one end of the arnature is the coomitator and nounted on the other end is the
starter drive.

(4 The coomutator is a series of copper bars connected to the
armature wndings. The bars are insul ated fromeach other and fromthe
arnature. The brushes rub agai nst the turni ng conmut ator.

(5 The brushes are nade froma carbon and graphite mxture and are
oblong in shape. The brushes transfer current fromthe solenoid to the
commut at or and ar nat ure w ndi ngs.

(6) The starter notor housing incorporates the field wndings and the
pol e shoes. The pol e shoes are nounted to the starter notor housi ng by screws
and the field wndings are held in the starter notor housing by the pol e shoes.

b. These conponents wll be found in all the starters you wll cone in
contact wth. Qher conponents wll be covered during this | esson as they
relate to the starter.

2. PRINJRAES Or OPERATI ON FOR THE STARTER ASSEMBLY

a Function. The starter is nounted to the right or left side of the
engine. Astarter is a device that converts el ectrical energy into nechani cal
energy. In the case of an autonotive starter, it takes a portion of the
vehicle battery vol tage and converts it into nechanical energy to crank the
vehicle engine. The starter is considered to be a lowvoltage, high torque DC
not or .

b. Hectronagnetic Feld Wen electrical current flows through a coil of
wre (arnature wndings), a nagnetic fieldis forned around the coil of wre.
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The field is much stronger if the coil is wound around an iron core, formng a
device called an el ectronagnet. The field is nade up of nagnetic |ines of
force wiich flowfromthe north pole to the south pol e.

c. Wen the Sarting Sntch is BEwgaged, the Solenoid is Ehergized Qe
the solenoid is energi zed, the sol enoid w ndi ngs cause the overrunning cl ut ch-
type starter drive to engage wth the teeth of the flywheel ring gear on the
vehicle. Qnce the starter drive is engaged, the current is then transferred
through the brushes, to the coomutator, and then the field and arnature
wndings. Anagnetic fieldis then forned around the arnature w ndi ngs and the
field wndings. The interaction between the nagnetic fiel ds surroundi ng the
two coils causes the armat ure assenly to rotate.

d GQurrent and Torque. The anount of torque (nechani cal energy) produced
by the notor is determned by the anount of current flowng through the two
coils. Asthe current increases, the torque increases. As notor speed
increases, a voltage is generated in the arnature which opposes current flow
Therefore, as notor speed increases, notor current and torque decrease. Wen
the notor is turning slowy, current and torque are high. If the notor is
unabl e to turn, current is extrenely high, and one or both wndings wll burn
up very quickly.

3. PROEDURSS REQU RED TO REPAI R AND TEST THE PRESTAU TE MEH. MFY STARTER
ASHMBLY

a D sassenbl y
(1) FHndthe procedures in TM9-2320-280-34 for disassently of the
starter assenly. Read the procedures carefully to becone famliar wth the
total task. Then performthe repair steps |isted.
(2 Renove the sol enoi d.
(3) Renove the conmut at or end head.
(4) Renove the starter notor frane.
(5 Renove the arnature and shift |ever.
(6) Renove the overrunning cl utch.
(7) Renove the brushes.
(8) DO sassentl e the sol enoi d.
Have instructor initial.
b. Qeaning

(1) Fndthe procedures for cleaning the starter conponents in the
technical nanual. Read the procedures pertaining to the starter carefully to
becone famliar wth the total task.



(2) Explaintothe instructor the procedures for cleaning the
conponents of the di sassenl ed starter.

c. |nspection

(1) Hnd the procedures for inspecting the conponents of the
di sassentl ed starter in the technical nanual. Read the procedures carefully to
becone famliar wth the total task.

(20 Explaintotheinstructor the procedures for inspecting the
conponents of the di sassentl ed starter.

(a) Inspect the clutch.

(b) Inspect the brushes and springs.

(c) Inspect the bearings.

(d) Inspect the arnature and conmut at or.

(e) Inspect the field housi ng and w ndi ngs.

(f) Inspect the core spring, rubber boot and contact disc.

d. Testing

(1) Hndthe procedures for testing the starter conponents in the
technical nanual and your notes. Read the procedures carefully to becone
famliar wth the total task.

(2) Denonstrate to the instructor the procedures for testing the
conponents of the di sassentl ed starter.

(a) Test the field wndings for an open.
(b) Test the arnmature for a ground.
(c) Test the armature for a short.

Have instructor initial.

e. Repair or Repl ace the Uhservi ceabl e Gonponent s

f. Assenble the Sarter fromServi ceabl e Gonponent s

(1) Fndthe procedures for reassenly in the technical nanual. Read
the procedures for reassenbly carefully to becone famliar wth the total task.

(2) Assentol e the sol enoi d.

(3) Instal the brushes.



(4 Instal the overrunning clutch.

(5 Instal the armature and shift |ever.

(6) Instal the armature into the starter notor frane.
(7) Install the coomutator end head.

(8) Instal the sol enai d.

g Hna Adiustnents

(1) Fndthe procedures in the technical nanual for the final
adj ustnents on the starter assently. Read the procedures careful ly to becone
famliar wth the total task.

(2) Check and adjust the arnature end pl ay.

Have instructor initial.

h. Test the Sarter Wsing the Aternator/Generator/ Regulator/ Sarter
(AR Test Sand.

NOJE Aninstructor wll be at your test stand to provide you wth indivi dual
instructions and assi stance while you test your starter.

(D) Instal the starter on the test stand.

(a) Positionthe starter on the cradle of the test stand and
secure it wth the starter clanp.

(b) Q@nnect positive cable 1536 to the starter sol enoi d positive
termnal and into the 24 volt positive socket of the test stand.

(c) @nnect negative cabl e 1537 to the negative post on the
starter and into the negative socket of the test stand.

(d) @nnect cabl e 10641529 to the starter sol enoid swtch
termnal and into the 24 volt socket of the test stand.

(2) Check and adj ust the pini on cl earance.

(a) Mike sure the louvers are in the open position and that all
fivear inlets on the test stand are open.

(b) Turn the test stand nain power and the starter power supply
nain to the ON position.

(c) Turnthe starter voltage swtch to the 24V position and push
button Ron the starter tiner neter.



NJE The test stand has a 30 second tiner incorporated in the starter test

systemto protect the starter solenoid. Qnce the 30 seconds have el apsed, the
test stand wll autonatically shut down the starter test systemfor a 2 mnute
cool down tine. This 30 second tiner starts when the starter sol enoid swtch

or the starter test swtchis placed in the ON position.

(d Hipthe starter solenoid swtch to the ON position and,
using a feel er gauge, check the pinion clearance and return the swtch to the
QO posi tion.

(e) If the pinion clearance is not wthin specifications |isted
inthe technica nanual for the starter, nake the required adjustnent and
recheck the cl earance.

(3) Performthe starter free run test.

(a) Wing the 12%tap and 2-1/ 2%t ap starter transforner
swtches, adjust the starter volts to 20 vol ts.

(b) Wing the paint narkers provided, paint the end of the
arnature shaft half white and half black. Then adjust the speed sensor until
you have a defined red dot on the white side. Push the starter test button to
see if the RPMregisters on the starter RPMneter. If they do not register,
readj ust the sensor and recheck.

(c) PRush the starter test button, note the readi ngs displ ayed on
the starter AWS and starter RPMneter, and rel ease the button. Gonpare these
readings wth the specifications for the starter. |If all specifications are
net, the starter is serviceable. If alowspeed, high-current condition
exists, check the armature for excessive arcing, grounds, and shorts; al so
check for armature drag and faulty bushings. If a | owspeed, |ow-current
condition exists, inspect for faulty connections and poor brush contact.

(4 Return all swtches to their GF position.

(5 FRenove the starter fromthe test stand and return al|l cables to
their origina |ocation.

Have instructor initial.

STUENT REFHRENCE
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