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ARTICLE BEGINNING

1995 STARTI NG & CHARG NG SYSTEMS
General Mdtors Corp. - Starters

"E' & "K" Bodies
Cadillac: Concours, Eldorado, DeVille, Seville

DESCRIPTION

The Del co-Reny starter is part of the cranking circuit, which
al so consists of the battery, ignition switch and related wiring. See
Fig. 1. Wien the ignition switch is turned to the START position, the
starter sol enoid wi ndings are energized. This causes the solenoid
pl unger to nove the shift |ever, which engages the pinion with the
engi ne flywheel ring gear. The nmovenent of the plunger also closes the
mai n sol enoid contacts, applying battery voltage to the starter.

When the engine starts, the pinion will overrun, protecting
the armature from excessive speed and the flywheel from damage. Wen
the ignition switch is rel eased, the plunger return spring di sengages

t he pi nion.
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Fig. 1. Typical Cranking Circuit
Courtesy of General Mdtors Corp.
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CAUTI ON: Never operate starter for periods of nore than 30 seconds.
Excessi ve cranking can cause starter to overheat. Allow
starter to cool for at least 2 mnutes after each tine
oper at ed.

1) A high-pitched whine, heard while cranking (before engine
starts), indicates excessive di stance between starter pinion and
flywheel. If high-pitched whine is heard after engine starts and key
is rel eased, distance between starter pinion and flywheel is too
smal | .

2) If loud, siren-like "whoop" sound is heard after the
engi ne starts, drive assenbly is likely defective. If "runble",
"grow " or "knock" is present as starter is coasting to a stop after
starting engine, starter armature is bent or unbal anced.

NOTE: Check flywheel ring gear for danmage.

3) If diagnosis indicates pinion should be closer to
fl ywheel , ensure proper starter notor was installed. During initial
starter notor installation, shims) are not used. |If shim(s) are
present, renove as necessary.

4) 1f diagnosis indicates pinion should be noved away from
fl ywheel , add one shim Consult nmanufacturer for required shimsize.
If condition is not corrected, another shimnay be added. See STARTER
under REMOVAL & | NSTALLATI ON

ON-VEHICLE TESTING
CRANKING TEST

NOTE: The followi ng tests assunme that engine and battery are
operating nornally and that there are no engi ne probl ens
t hat woul d cause a no start condition.

NOTE: Anti-Theft and PASS-Key Il systens interact with cranking
systemthrough a starter enable relay or theft deterrent
relay. On nodels with Anti-Theft and/or PASS-Key Il system
ensure both systens and related controls are operating
properly. See the ANTI-THEFT SYSTEM article in the
ACCESSORI ES/ SAFETY EQUI PMENT section. On nodels with Anti
-Theft system an unauthorized entry will cancel starter
enabl e operation. On all nodels, ensure no diagnhostic trouble
codes are present.

Slower O No Crank Only After Extended Periods O Vehicle
Non- Use
There may be a parasitic load on electrical system See the
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GENERAL | NFORMATI ON sect i on.

Engi ne Does Not Crank, Starter Sol enoid Does Not dick

1) Place gear selector in Park position. Turn ignition swtch
to START position and observe SECURI TY indicator on instrunent
cluster. SECURITY indicator should illumnate for 5 seconds then go
out. STARTI NG DI SABLED DUE TO THEFT SYSTEM REMOVE | GNI TI ON KEY
nmessage shoul d not appear on Driver Information Center (DI C).

2) If SECURITY indicator does not remain illum nated or does
not flash continuously, and STARTI NG DI SABLED DUE TO THEFT SYSTEM
REMOVE | GNI TI ON KEY nessage is not displayed on DIC, go to next step
| f SECURITY indicator remains illum nated or flashes continuously, and
STARTI NG DI SABLED DUE TO THEFT SYSTEM REMOVE | GNI TI ON KEY nessage i s
di spl ayed on DIC, problemexists within anti-theft system See the
ANTI - THEFT SYSTEM article in the ACCESSORI ES/ SAFETY EQUI PMENT secti on.

3) Check 10-anp CRANK fuse Al3 |l ocated in trunk conpartnent
fuse block. Load test battery. Replace battery if it fails |oad test.
Check battery cables and battery cable connections. If battery cables
and connections are okay, go to next step. If battery cables and
connections are faulty, repair or replace battery cabl es and
connecti ons as necessary.

4) Renove INJ fuses A5 and A7 (if equipped) |ocated in engine
conpartment fuse block to prevent engine fromstarting. Turn ignition
switch to START position. Using DVOM neasure voltage between starter
solenoid termnal "S" (Purple wire) and ground. See Fig. 2. See WRING
DIAGRAM |f voltage is greater than 9.5 volts, go to next step. If
voltage is less than 9.5 volts, go to step 6).

5) Check starter solenoid termnal "S" for a poor connection.
Check between starter and engine block for dirty or poor ground. If
connection and ground are okay, repair or replace starter.

6) On 4.6L nodels, disconnect Cl31 connector (Purple wre)
| ocated on right rear of engine, near valve cover. Turn ignition
switch to START position. Using DVOVM neasure voltage between female
side of Cl131 connector (Purple wire) and ground. If voltage is greater
than 9.5 volts, go to next step. If voltage is less than 9.5 volts, go
to step 8).

7) Check Cl131 connector for a poor connection. Check Purple
wire circuit between C131 connector and starter solenoid termnal "S"
(Purple wire) for an open. If connection and Purple wire circuit are
okay, replace starter sol enoid.

8) Reconnect C131 connector. On all nodels, disconnect PASS-
Key Il decoder nodul e connector. Connect a fused junper w re between
PASS-Key |1 decoder nodul e connector term nal A4 (Yellow Bl ack wre)
and ground. Try to crank engine. |If engine does not crank, go to next
step. If engine cranks, problemexists within anti-theft system See
the ANTI-THEFT SYSTEM article in the ACCESSORI ES/ SAFETY EQUI PMENT
section.

9) Leaving fused junper install, disconnect startegsTaREBRArticle Text (f



relay connector. Turn ignition switch to START position. Usi ng DVOM
measur e voltage between starter enable relay connector termnals C1
(Yellowwire) and C2 (Yellow wire), and ground. If voltage is greater
than 9.5 volts at both termnals, go to step 12). If voltage is |less
than 9.5 volts at both term nals, check ignition switch. Check Yell ow
wire circuit between ignition switch and starter enable relay for an
open, high resistance or short to ground.

10) If voltage is greater than 9.5 volts at termnal C2 only,
go to next step. If voltage is less than 9.5 volts at term nal C2
only, renove 10-anp CRANK fuse Al13 located in trunk conpartnment fuse
bl ock. Turn ignition switch to START position. Using DVOM neasure
vol tage between CRANK fuse Al13 connector Yellow wire term nal and
ground. If voltage is greater than 9.5 volts, go to next step. If
voltage is less than 9.5 volts, repair open or high resistance in
Yellow wire circuit between CRANK fuse Al13 and ignition swtch.

11) Repair open, high resistance or short to ground in Purple
wire circuit between CRANK fuse A13 and park/neutral position swtch,
or in Yelloww re circuit between park/neutral position switch and
starter enable rel ay.

12) If voltage is greater than 9.5 volts at termnal Cl only,
go to next step. If voltage is less than 9.5 volts at termnal Cl1
only, repair open or high resistance in Yellowwire circuit between
ignition switch and starter enable rel ay.

13) Voltage is greater than 9.5 volts at both starter enable
relay connector termnals Cl1L (Yellowwire) and C2 (Yellowwire). Turn
ignition switch to START position. Using DVOM neasure voltage between
starter enable relay connector termnals C2 (Yellow wire) and Al
(Yellow Black wire). If voltage is less than 9.5 volts, go to next
step. If voltage is greater than 9.5 volts, go to step 15).

14) Check that fused junper wire connected between PASS-Key
|1 decoder nodul e connector termnal A4 (Yellow Black wire) and ground

is still connected. If fused junper wire is still connected, repair
open or high resistance in Yellow Black wire circuit between starter
enabl e rel ay and PASS-Key |1 decoder nodul e.

15) Connect a 30-anp fused junper wire between starter enable
relay connector termnals Cl1L (Yellowwire) and A2 (Purple wire). Try
to crank engine. If engine does not crank, repair open or high
resistance in Purple wire circuit between starter enable relay and
starter solenoid termnal "S". If engine cranks, check starter enable
relay connector term nal connections. |If connections are okay, replace
starter enable rel ay.

Sol enoid dicks, Engine Does Not Crank

1) Ensure battery is fully charged. Renmove INJ fuses A5 and
A7 (if equipped) located in engine conpartnment fuse block to prevent
engi ne from starting.

NOTE: A break in step nunbering sequence occurs at this point. STARTERAri



Procedure skips fromstep 1) to step 3). No test procedures
have been omtted.

3) Turn ignition switch to START position. Using DVOV
nmeasure vol tage between battery positive term nal and battery negative
term nal while cranking engine for at |east 15 seconds. If voltage is
greater than 9.5 volts, go to step 5). If voltage is less than 9.5
volts, go to next step

4) Load test battery. If load test is okay, check battery and
starter termnals for corrosion or poor connections. Repair or replace
as necessary. If load test is not okay, replace battery.

5) Locate battery negative term nal ground. Usi ng DVOM
nmeasure vol tage between battery negative term nal and battery negative
term nal ground connection while cranking engine for at |east 15
seconds. If voltage is less than 0.5 volt, go to next step. If voltage
is greater than 0.5 volt, clean connections and retest. If voltage is
still not as specified, replace battery negative cable.

6) Using DVOM neasure vol tage between battery positive
term nal and starter solenoid termnal "B", while cranking engine for
at |l east 15 seconds. If voltage is less than 0.5 volt, repair or
repl ace starter solenoid. If voltage is greater than 0.5 volt, clean
connections and retest. If voltage is still not as specified, replace
battery positive cabl e.

SOLENOID WINDINGS TESTS

NOTE: To prevent overheating, DO NOT allow solenoid pull-in
current to flow for nore than 15 seconds.

NOTE: Current will decrease as w ndi ngs heat up.

Hol d-1 n W ndi ngs Test

1) If solenoid is not renoved fromstarter notor assenbly,

di sconnect field lead fromtermnal "M on solenoid and insulate field
| ead fromsolenoid notor term nal. Connect an ameter in series with
12-volt battery and starter solenoid termnal "S'. See Fig. 2. Connect
a voltrmeter between solenoid termnal "S' and ground. Connect a carbon
pil e across battery.

2) Turn switch on and adjust carbon pile load until voltage
reads 10 volts (11.5 volts on P&60). Check ammeter reading. Turn off
carbon pile and open switch. |If anperage reading is not between 10-20
anps (5-15 anps on 4.6L P&60), replace starter sol enoid.

Pul I -1 n Wndi ngs Test
Connect test equipnent as in hold-in w ndings test. See HOLD
I N WNDI NGS TEST. See Fig. 2. Gound starter solenoid termnal "M.
Turn switch on and adjust carbon pile load until voltage reads 10
volts (11.5 volts on 4.6L P&60). Check ammeter reading. Turn of f STARTERArticl



carbon pile and open switch. See PULL-IN W NDI NGS SPECI FI CATI ONS
table. If anmeter reading is not as specified, replace starter
sol enoi d.

PULL-I N W NDI NGS SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Engi ne Starter Motor Anps
4. 6L
Early Production ........... P&R50 ......... (1) 60-85
Later Production ........... P&60 ......... (2) 30-50
) SD250 ......... (1) 60-85
A4.9L .. SD250 ......... (1) 60-85

(1) - At 10 volts.
(2) - At 11.5 volts.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAD
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Fig. 2: Solenoid Wnding Test Connections

Courtesy of General Mdtors Corp. STARTERArticl



STARTER NO-LOAD TEST

1) Secure starter in vise. Turn carbon pile off and open
switch. Connect test equipnent to starter. See Fig. 3. Turn switch on
and adjust carbon pile until voltage reads 10 volts. Check ameter
readi ng and pinion speed on RPMindicator. Turn off carbon pile and
open switch. Conpare RPM and anperage readings with specifications.
See STARTER NO LOAD TEST SPECI FI CATI ONS t abl e.

CAUTI ON: DO NOT apply nore voltage than specified. Excessive voltage
may cause arnmature to throw wi ndi ngs due to excessive speed.

2) I f anperage and RPM readi ngs are as specified, starter
motor is okay. If test indicates |ow free speed and/or high current
draw, unit may have tight, dirty or worn bearings or bushings, shorted
or grounded armature, or a grounded fi el d.

3) High current draw wi th pinion noving into cranking
position but no pinion rotation indicates a direct ground in field, or
frozen bearings or bushings. No pinion novenent and very |ow or no
current draw i ndicates an open or ground in sol enoid w ndings.

4) Pinion noves into cranking position but does not turn and
very low current draw indicates an open in field circuit or armature
wi ndi ngs, or no current flow between sol enoid battery and notor field
termnals while notor is engaged. Connect a junper w re between
sol enoid battery and notor field termnal "M. If notor now turns at
specified RPM repl ace sol enoi d.

5) Low no-load and | ow current draw i ndi cates high internal
resi stance due to poor brush | ead connections; a dirty conmmutator; an
open in armature w ndings; broken, worn or weak brush springs; or
wor n, damaged or dirty brushes. H gh no-load speed and hi gh current
draw i ndi cates shorted field coils or shorted armature w ndi ngs.

Voltmeter

Battery Ammeter

Switch

Solenoid

Carbon Pile J

BAT.|
RPM S
Indicator M
J L)

®

9513472

Fig. 3: Starter No-Load Test Connections
Courtesy of General Mdtors Corp.
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STARTER NO- LOAD TEST SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Appl i cation Starter (1) Anps RPM
4.6L ......... P&50 .... (1) 55-90 ........ 2600- 3200
4.6L ......... P&60 .... (2) 60-120 ....... 2900- 3400
4.9L ......... SD250 .... (1) 55-90 ........ 2600- 3200

(1) - At 10 volts.
(2) - At 11.5 volts.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

BENCH TESTING
PRELIMINARY TESTS

Renmove starter fromvehicle. See STARTER under REMOVAL &
| NSTALLATI ON. Check starter for damage such as broken or stripped
el ectrical terminals, broken or cracked drive end housing, etc. If no
obvi ous danage is found, performstarter no-load test and pinion
cl earance check before disassenbling starter notor.

ARMATURE TEST

1) Inspect solder joints between arnmature w ndings and
commut ator bars. |If any have cone | oose, replace armature. |f
commut ator i s rough or danamged, replace armature. DO NOT turn
commutator in |athe or undercut spaces between bars. |If conmutator is
dirty, clean with 400 grit enery cloth and bl ow away any copper dust.

2) Using growl er, check armature for shorts. Using self-
powered test light, check for a ground between commutator bars and
armature shaft. Place one |lead on armature shaft and other |ead on
comut ator. Test light should not illumnate. If test |ight
illumnates, armature is shorted or grounded and nust be repl aced.

3) If no-load test indicated arnmature may be rubbi ng agai nst
inside of frane and field assenbly, inspect outside of armature for
signs of rubbing. If armature is scored only on one side of
| am nations, armature shaft nay be bent and arnature should be
replaced. If scoring is all around armature | am nations, check frane
and field assenbly for an out-of-position pole or for a foreign object
| odged inside. Repair or replace frane and field assenbly.

CAUTI ON: Sone starters have a nol ded-type commutator. DO NOT
undercut insulation as it may cause serious danage to
conmut at or.

FIELD COIL OPEN TEST

STARTERArticle Text (p. 8)1995 Cadillac ConcoursFor Ace Mechanics 123 Main Street San Diego Ca 92126Copyright © 1



Renove armature fromfrane and field assenbly. Using self-
powered test light, place one lead on field | ead connecti on and ot her
| ead on one insulated brush. See Fig. 4. Test light should illum nate.
If test |ight does not illumnate, field coil is open. Repair or
replace field and frane assenbly. Repeat test for each insul ated
br ush.

\\ ,

. Self-Powered
/ Test Light

Field Lead
Connection

Insulated
Hrush

95J13473

Fig. 4. Testing Field Coil For Open
Courtesy of General Mdtors Corp.

FIELD COIL GROUND TEST

Renove armature fromfield and frame assenbly. On starters
with shunt | ead, separate field and shunt | ead connections during
test. Ensure field | ead connection is NOT touching ground during test.
Usi ng sel f-powered test |ight, place one | ead on grounded brush hol der
and ot her |ead on one insulated brush. See Fig. 5. Test l|ight should
not illumnate. If test light illumnnates, field coil is grounded.
Repair or replace field and frane assenbly. Repeat test for each
i nsul ated brush.

STARTERArticle Text (p. 9)1995 Cadillac ConcoursFor Ace Mechanics 123 Main Street San Diego Ca 92126Copyright © 1



These Terminals Field & Shunt
Must Be Separated Lead Connections
And Not Touching
Ground During Test

Self-Powered
Test Light

Insulated

Brush Grounded

Brush Holder

, 95A13474 .
Fig. 5 Testing Field Coil For G ound

Courtesy of General Mdtors Corp.
BRUSHES, SPRINGS & HOLDERS CHECK

Repl ace brushes if worn to 1/2 of original length, oil-soaked
or pitted. Check brush spring tension and replace springs if weak,
di scol ored or distorted. Ensure brush holders are clean and brushes
are not binding in holders. Ensure full surface of brush contacts
comut at or for proper performance.

DRIVE ASSEMBLY CHECK

1) Check pinion teeth for chips, cracks or excessive wear. If
pi ni on teeth are danaged, replace drive assenbly. Al so check flywheel
for damage. Check drive assenbly for slipping before disassenbly from
armature. Wth drive assenbly attached to armature, cover arnmature

u
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countercl ockwi se. Pinion should |lock and withstand a torque of 50 ft.
Ibs. (68 NNm without slipping. If pinion slips before 50 ft. |Ibs. (68
N.m is reached, replace drive assenbly.

3) Using a 12-point socket and a torque wench, turn pinion



cl ockwi se. Pinion should turn freely in overrunning direction
(clockwi se) only. If pinion does not turn freely in clockw se
direction, replace drive assenbly.

PINION CLEARANCE CHECK

1) Secure starter notor in vise with opening in housing
accessi bl e for neasurenent. Disconnect field |ead at sol enoid term nal
"M and insulate fromsolenoid field termnal "M . Connect battery
negative termnal lead to starter frane. Connect 12 volts to starter
solenoid termnal "S". Mnentarily touch junper lead fromstarter
solenoid termnal "M to starter franme, shifting pinion into cranking
posi tion.

2) Push pinion as far as possible away fromretainer. Using a
feel er gauge, ensure there is .010-.160" (.25-4.06 M) cl earance
bet ween pinion and retainer. See Fig. 6.

NOTE: Pinion clearance is not adjustable. If clearance is not
wi thin specification, disassenble and check starter notor
for worn or danmged conponents.

Press On Clutch

Pinion
i Retainer

~— (10-.160" (.25-4.06 mm).

Feeler Gauge

, 92Hp5218 1
Fig. 6: Checking Pinion C earance

Courtesy of General Mdtors Corp.

REMOVAL & INSTALLATION STARTERA



CAUTI ON: When battery is disconnected, vehicle conputer and nenory
systens may | ose nenory data. Driveability problens may exi st
until conputer systenms have conpleted a relearn cycle. See
t he COVWPUTER RELEARN PROCEDURES article in the GENERAL
| NFORMATI ON secti on before di sconnecting battery.

STARTER

NOTE: Vehi cl es are designed for starter nmounting w thout shinms. A
si ngl e shimor double shins may have been added to correct a
noi se or engagenent condition. Wen installing starter any
previously installed shinms should be replaced in original
| ocation to ensure proper pinion to flywheel clearance.

Renoval (4.9L)

1) Disconnect negative battery cable. Raise and support
vehicle. As required, renove nuts from A/ C conpressor, exhaust system
and/ or engi ne braces, adjacent to starter. On MT nodels, renove
bendi ng brace fromaround starter (if equipped). On all nodels, renove
other itenms that may interfere with renoval of starter.

2) If necessary, renove nut from engi ne cross brace. Using
pry bar between upper engine nount and engine, pry rearward and
support engi ne.

3) If necessary, renove oil filter, air induction tube and
cooling fan. Renove flywheel inspection cover (if equipped). Renove
starter solenoid termnal "S" nut and battery cable nut. Separate
wiring fromstarter. Renpve starter nounting bolts and any shi ns.
Renove starter.

Install ation

Before installing starter onto engine, tighten inner sol enoid
termnal nuts to ensure they are secure in cap. Starter failure may
occur due to term nal or cap damage. Ensure pinion-to-flywheel
clearance is .020" (0.5 m). See Fig. 7. Add or subtract shins as
necessary. To conplete installation, reverse renoval procedure.
Tighten starter nmounting bolts to specification. See TORQUE
SPECI FI CATI ONS

2, 7

Flywheel =~
Pinion

fk&
20104573 l

Fig. 7: Measuring Pinion-To-Flywheel C earance
Courtesy of General Mdtors Corp.
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Renoval (4.6L)

1) Di sconnect negative battery cable, then positive battery
cabl e. Renmove intake manifold cover. Loosen fuel filler cap to relieve
tank vapor pressure. Connect fuel pressure gauge (J-34730-1) to fuel
pressure connection. Place fuel pressure gauge bl eed hose in a
cont ai ner and open gauge bl eed valve to relieve fuel system pressure.

2) Disconnect Intake Air Tenperature (1AT) sensor electrical
connector. Di sconnect crankcase vent pipe at air intake duct. Renpbve
air intake duct and air cleaner housing. Di sconnect transaxle vent
hose and vacuumlines at Idle Speed Control (ISC) actuator bracket.

D sconnect vacuum manifold at throttle body. Di sconnect Throttle
Position (TP) sensor and | SC actuator electrical connectors.

Di sconnect cruise control servo vacuum hoses and el ectrical connector.
Di sconnect cruise control cable at throttle body. Renove cruise
control servo and bracket.

3) Disconnect accelerator cable at throttle body and | SC
actuator bracket. D sconnect front bank spark plug wires and position
asi de. Disconnect throttle body cool ant hoses at throttle body and
surge tank pipe. Disconnect Exhaust Gas Recircul ation (EGR) pipe at
throttl e body spacer. Di sconnect brake booster vacuum hose at i ntake
mani fol d vacuum fitting. Di sconnect fuel rail ground wire at rear
cyl i nder head.

4) Di sconnect qui ck-connect fittings at fuel rail. Renbve
fuel rail bracket at EGR val ve. Di sconnect Positive Crankcase
Ventilation (PCV) hose at intake manifold. D sconnect injector harness
mai n connector. Renove 6 bolts and 4 studs securing intake manifold,
and renove intake manifol d.

5) Renpve starter solenoid termnal "S" nut and battery cable
nut. Separate wiring fromstarter. Renbve starter nounting bolts and
any shins. Renpve starter

Install ation

1) Before installing starter onto engine, tighten inner
solenoid term nal nuts to ensure they are secure in cap. Starter
failure may occur due to term nal or cap danage. Install starter and
wiring. Tighten starter nounting bolts to specification. See TORQUE
SPECI FI CATI ONS

2) Install intake manifold with throttle body attached.
Tighten 6 intake manifold bolts and 4 intake manifold studs to 89 | NCH
Ibs. (10 NNm). To conplete installation, reverse renoval procedure.

OVERHAUL
STARTER

CAUTI ON: DO NOT clean starter in degreasing tank or with grease
di ssolving solvents. This will renove |ubricant fromclutch

STARTERAMRRPENTH) 19AbsAtMESCoTduts i hedMEthaREd R Widh Gtdt $dndicho®d d2126Copyright ©



Starter notors do not require lubrication, except during
overhaul. Roll-type overrunning clutch requires no lubrication. Drive
assenbly, however, should be wi ped clean and lubricated with silicon
grease on shaft, underneath overrunning clutch assenbly. See Figs. 8,
9 and 10.

TORQUE SPECIFICATIONS

TORQUE SPECI FI CATI ONS TABLE

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Appl i cation Ft. Lbs. (N.m
Starter Mounting Bolts
) 22 (30)
2 | 35 (47)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

. Commutator End Frame & Bearing
Through-Bolt
Brush & Holder Assembly
Brush Screw
Brush
. Brush Holder
. Frame & Field Assembly
. Armature Brake Washer
. Armature
. Drive Assembly
. Pinion Stop Collar
. Pinion Stop Retainer Ring
. Thrust Collar
. Drive End Housing & Bearing
) . Lever Shaft Retaining Ring
/' . Shift Lever Shaft
17. Shift Lever
15 18. Plunger Pin
14 19. Plunger
20. Plunger Return Spring
21. Solenoid Switch
22. Lock Washer
23. Switch Retaining Screw
24. Field Lead Screw
25. Grommet

NN
ONMEWN_OOO~NOUTAWN =

94133710

Fig. 8. Exploded View O Delco-Reny Starter Mtor (SD250)
Courtesy of General Mdtors Corp.

STARTER



. Drive End Housing

. Drive End Bearing

Drive Housing Shield

Drive Thrust Collar

Drive Stop Collar Retainer

. Drive Stop Collar

Drive Assembly

Shift Lever Retainer

. Shift Lever

10. Shift Lever Retainer Plug

11. Armature

12. Armature Brake Washer

13. Frame & Field Assembly

14. Starter Drain Tube

15. Armature Commutator End Bearing

16. End Frame Bolt

17. Commutator End Frame

18. Solenoid Switch Clamp Screw

19. Solenoid Switch Clamp

20. Solenoid Switch Outer Nut

21. Solenoid Switch

94J33711 22. Solenoid Switch Plunger Spring
23. Solenoid Switch Plunger
24. Starter Assembly Heat Shield
25. Starter Assembly Heat Shield Nut

Fig. 9: Exploded View O Delco-Reny Starter Mtor (SD260)
Courtesy of General Mdtors Corp.

CENOOB LN

. Starter Drive & Shaft Assembly
Shaft Drive End Bearing
Starter Drive Housing
Sclenoid Switch

Starter Drive Thrust Collar
. Drive Stop Collar Retainer
. Drive Stop Collar

. Shift Collar Pin

. Sclenoid Switch Outer Nut
10. Starter Drive Clutch

11. Starter Drive Assembly

12. Bushing

13. Internal Tooth Gear

14. Shaft

15. Shaft & Gear Assembly
16. Planetary Gears Shield

17. Frame & Field

18. Starter Drain Tube

19. Brush Spring

20. Brush Holder Assembly
21. Armature

22. Commutator End Bearing
23. Commutator End Frame
24. Brush Holder Assembly Screw
25. Through-Bolt

CENOU AN

94A3371

Fig. 10: Expl ?)ded View O Delco-Reny Starter Mtor (P&50)
Courtesy of General Mdtors Corp.

STARRINGA R ERA&G (p. 15)1995 Cadillac ConcoursFor Ace Mechanics 123 Main Street San Diego Ca 92126Copyright ©



Fig. 11:
STARTERArti
Fig. 12:

TEL
| Fuse |

Al

| 104 J
TRUMNE GOMPT
G FIUSE ELOCK

P T TRk
| * |NEUTRAL
® 2 |POSMION
. lswrru:H
(LEFT SIDE
— — | OF EMGINE,
Cé OMTRAMNE-
E &FLE]

B e, [ wramy 4 e _1PED 83

DF pep

VEL rr TEL
L

TE:T - -

L _pum_ o]

. ® ACCT o
| . -\ [zrrmion
| EBUE w LOCK  |SWITCH

L
RED |

| LHMax
FIUSE BLOCK

r MK

| FUSE1 |
504

L _

GEMERATOR

EATTERY

ETARTER

EMAEBLE RELAT
[LEFT ROCKER
FAMEL CHAMRMEL)

STARTER

A4 SOLENQID [LO%ER
r—" o [LOWER RIGHT FROMT OF
| SRR | HOLD-N FULL-IN FRONT OF EMGINE,

W IMDING WINDING ENGINE] FIGHT OF
| | ] STARTER
PASSKEY II = STARTER _gemar)
DECODER MODULE MOTOR =
(IN RIGHT ELECTRONICS (LOWER: G
EiA, MOUNTED OM BOARD) FRONT OF

=  ENGINE) G103

[RIGHT FROMT
OF ENGINE
COMPT, ON
UFFER
R&DIATOR
SUFPORT)

w - . -
Starting System Wring

D agram (4. 9L)

c2 (] STARTER
EMABLE RELAY
———————— [LEFT ROCKER
PAMEL CHARMEL)
&1 A2 ‘I, (RIGHT
FRONT
TEL.'BLKTEES OF ENGINE,
anfe MEAR:
STARTER | EEESD-EE;” RED BLK FRONT
EMABLE  paoouULE E STARTER LVE
sTarTER | UM RIGHT HOLD-IM PLILL-IN ZOLENGID COvER) B
| A | ELECTROMICE WINDING _ 3WIMDING (TOF LEFT SIDE o,
| imeUT | Bar, OF EMGINE,
—7.o — | MOUNTED UNDER: INT AKE
At ON BOARD [RIGHT FRONT
oK, GFH-.I]: 1433 ! rAANIFOLDY) OF EMGINE
BE6 ESTARTER MOTOR COMFT, OM
| sTapTER | POWERTRAIN [TOF LEFT $IDE UFFER
[ mHET | '[:B':,'.:“T,_TE' EARDULE OF ENGINE, ESE;-;TR'_:'FF‘
LOUTEUT | gick pamEL) UNDEF: INT AKE - 1
=  MAMIFOLO) ® 05
m - . - -
Starting System Wring D agram (4. 6L)
S R T T S —— = Ej =0 N
el * { e \' ACET | iarion
Fuse  |TRUNK | TEST ¥ o ¢ TLOGK [FWITCH LM
A5 Chee L _muw_oF_ | R0 | pise iock
1Di — = BLOCE e
FUSED |
B0h
T T1PARKL
»l | NELTRAL
w2 |§$;Frc'ﬁ” [~ ™ T|aeEnEraToR: *] BATTERY
LI | [LOWER LEFT | | POWER:
Y 1o L __ | ostRewmon
H s
TRAMNEAXLE . .
]m 1 Diego Ca 92126Copyright ©



END OF ARTICLE

STARTERArticle Text (p. 17)1995 Cadillac ConcoursFor Ace Mechanics 123 Main Street San Diego Ca 92126Copyright ©



