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א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ٨٥ - 

אאWא(STARTING SYSTEM) 
 

אאWאא،אאאא
אאא،אא،א،א

אאאאK 
 

אאWאאאאW 
 Jאאאאאאאא 
 Jאאאא 
 Jא 
 Jאאא 
 Jאאאאא 
 Jאאאאאא 
 Jאאאאאא 
 Jאאאאאאא 
 Jאאאא 
 Jאאאאאאאאא 
 

אאאWאאאא٩٠٪٩٥٪ 
 

אאW٨ 
 

אאWFאאE 
HאHאאH

אאF––HEHHF JE
HאאאאHאא

אאאH 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ٨٦ - 

 
אאW 

אאאאאאאאK  
  
  
  
  



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ٨٧ - 

א 
(STARTING SYSTEM) 

 
FIntroductionE 

 א،אאאאא
אאאKאאא،א

אאאאאKא
אאאאא

אאאאאאאאא
אאאאאאKא،אאא

אא،אאא
אאאאK 

 
אאא(Safety Precautions)  

 אאאאאאא
אאאא،אאאא

אאKאאאאאאK 
 ،אאאאאאאW 

١ J אאאאא،K 
٢ J אאא

אאאאאא
אאFאKE 

٣ J ،אאאאאא
אFאאאאKE 

٤ J אאא،א
אK 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ٨٨ - 

٥ J אאאאאא
אאאKאא

אאא،א
אK 

٦ J אאא،אאFא
אEאFE

אאK 
٧ J א،אאאא

אK 
٨ J אאאאא،אK 
٩ J אאאאאא،

אאאK
אK 

١٠ J אאאאאאאא
אאאאאאא

אK 
١١ J אאאאKא

אאאFאאאKE 
 

אFStarting System ComponentsE 

 ،אאאW 
١ J אאאK 
٢ J אא

K 
٣ J אאK 
٤ J אFאאאאאא

אאEאאאאK 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ٨٩ - 

٥ J אאא
אאאK 

٦ J אאאאא
FאאאEא

אאאK 
٧ J אאFE

אFאאEאאאאK 
٨ J אאאאאאאF

אאKE 
٩ J אאא 

 
 אאאאאF٢–١E،

W 
 

 
F٢–١WEא 

١ Jא(Battery) 
٢ JאאFאE(Ignition/Starter Switch) 

٣ J(Electro-magnetic Switch (solenoid) or Relay) 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ٩٠ - 

٤ Jאאא(Starting (cranking) Motor) 
٥ Jא(Safety Switch) 
٦ JאFאאE(Pinion Gear) 
٧ Jאאאא(Flywheel Ring Gear) 
٨ Jאאא(High-current Motor Circuit Cables)Wא

אאאFאא٢א–١E 
٩ Jאא(Low-current Control Circuit wiring)Wאאא

אFאא٢א–١E 
 אאאאאFא

אEאאאF٢–٢KE 
 

 
F٢–٢WEאאאאא 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ٩١ - 

אFStarting System Maintenance and ServiceE 

 אאאאאא
אאאאאאK

אאאK 
 אאאאא

אאאאאK 
،אאאאא

אאFאאאא
אKE 

אאאW 
١ JאאFאאאאE 
٢ JאK 
٣ JאאאFא

אאאאאא
אKE 

٤ JאFאא
אאאKE 

٥ JאאאFאאא
،אאאא

אFEאK 
٦ JאאאW 

 JאאK 
 Jאאאאאא

אאאK 
 JאאאK 
 JאאאK 

٧ JאאאאאFאא



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ٩٢ - 

א،אאאאKE 
٨ JאאאK 
٩ JאאאאאK 

١٠ JאFאEאאF
אאאאא

אאKE 
١١ JאאK 

 
 אאאאאK

אאאאאאא
אאאאK 

 
אאאאאF٢–١E،

אאאF١٦٣E 

 
 
 
 
 
 
 
 
 
 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ٩٣ - 

אאF٢–١EWאאאאא
א 

 
אא 

،אאאאא
Kאאאא 

 
אאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK  אWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

אאאאאאאW 
 ،אא،،،א،אא
FאF٢–١E،F٢–٢EE 

אאאאאא 
אאא 

 אאא 
١ אא 
٢ אאא 
٣ אאאא 
٤ אא 
٥אאאאאא 
٦ א 
٧ אאאא 
٨ אאא

 W 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ٩٤ - 

אאא(Starting System Testing) 

 אאא،א
אאאאא

،אאאאאFKEא
אאאאFאא

KEא؟ 
 

אאאאאאא
אאאא 

 
 אאא،אאW 

١ J אאא(Area Tests or On-car Tests)Wאא
אאאאK 

٢ J אאא(Bench Tests)Wאא
אאאאא،אאאא

אאאאK 

 

 
F٢–٣WEאאF،،E 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ٩٥ - 

 אF٢–٣E،F٢–٤Eאאאא،
אKאאאאKאא

אאא،אאK 

 

 
F٢–٤WEאא 

 

אא،אאא
 

אאאאFStarting System On-car TestsE 
 אא،אאאא

אאאאKאאאא
אאאאKאא

א،אאFאEאא
(remote control (starter) switch)FאE

F٢–٥KE 
 אאאאאאא

אאF٢–٢EאאK 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ٩٦ - 

 
F٢–٥WEאאא 

 
אאאאאאFאE

אא٣٠אאF
١٥Eאא 

 

١ JאאFBattery Load TestE 
 אאאאא

אאאאאKאאא
אאאאאK 

 אא،אאאאא
אאאK 

 
٢ JאאאFאאEFVoltage-Drop (Excessive Resistance) TestE 

 אאאאKאאא
אאאאאאאKאא

אאאאאאא
אאאאאא?אאא

א?(insulated circuit resistance test)KFE،אא



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ٩٧ - 

אאאאF١،٢،٣،٤EאF٢–٦E
אאא(Test)F٢–٧Eאא،

אאאאאK 
 

 
F٢–٦WEאאאאא 

 
 אאאW 

١ J אא،אאאאא
אF٢–٥KE 

٢ J אאאאאF١–١אE،
אאאאאא

א(V1)K 
٣ J אאאאא

אF٢–٦FEאאF٢–٨EE
F٢–٢אEאאאא،

אאא(V2)FאאאKE 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ٩٨ - 

٤ J אאאאאאF
אאFE٣–٣אEאאא،

אאאאF٣–٣E
(V3) 

٥ J אאאאאF٤–٤אEא،
אאאאא

אF٤–٤E(V4)F٢–٩FEאאאKE 
٦ J אא(V1, V2, V3, V4)אאא

אאאא٢}٠٦}٠K 
 

 
F٢–٧WEאאאאא 

 

 
F٢–٨WEאאאF٢א–٢FEאE 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ٩٩ - 

 
F٢–٩WEאאאFא٤–٤FEאE 

 
 אW 

١ J אאאאF١،٢،٣،٤E
אF٢–١KE 

٢ J אאאאא
אאאאא،

אאאאא
אאFאEאאא،

אאK 
 

א אא
אFE 

אF١–١E V1 ٥}٠ 
אF٢–٢E V2 ١}٠–٢}٠ 

אF٣–٣E V3 ٣}٠ 

אF٤–٤E V4 ٢}٠–٣}٠ 

F٢–١WEאאאאא 
אאאאאאא



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٠٠ - 

אאאאא 

 
 F٢–٢Eאאא

אאאאFא
אאאאKE 

  

א א
FFEE 

 ١}٠ 

 ١}٠ 

 ٢}٠ 

א ٣}٠ 

F٢–٢WEאאא 

 

 
F٢–١٠WEאאאאא(GM) 

 אF٢–١٠E،F٢–١١E،F٢–١٢Eאאאא
אאאFGMFאEא،،KE



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٠١ - 

אאאאאאא
אK 

 

 
F٢–١١WEאאאאאFE 

 

 
F٢–١٢WEאאאאאFאE 

אאאF٣Eאאא
אFאאEאא 

 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٠٢ - 

٣ JאאFאאEFAmperage Draw Test (Load TestEE 

 אאFאאE?אאא?
אאאאאאאK

אאאאאאK 
 ،אא–F٢–

١٣Eאאאאא،F٢–١٤KE 
 אאאאאא،א

אאאK 
 

 אאאW 
١ J אאאאK 
٢ J אאאאא

א(S)אאFאKE 
٣ J אFא–אאEF٢–

١٣EF٢–١٤Eאא،
אFאKE 

٤ J אאאאא
א(V)Fאא١٥KE 

٥ J אאאFאEאאא
(V)F٢KE 

٦ J אאFאאE(A)אא
אאK 

 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٠٣ - 

 
F٢–١٣WEאאאFאE 

 

 
F٢–١٤WEאאאאאא 

  
 אW 

١ J אא١٥٠א٢٥٠K 
٢ J אאא(A)אא

אאFEא،F٢–٣Eאא
אאאאאאK 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٠٤ - 

٣ J אאא(V)٦}٩א
אאFאאאא

אKE 
F٢–٣EאאאאאאF

١٥٠א٢٥٠EאאאאאKא
אאאא،אאאא

אFאאאאאKE 
 

א אא 

אא
 

١ J    א   א 
אK 

٢ J א   א  
אאK 

אא
 

١ JאאאאK 
٢ J  א  

א א  
אא 

F٢–٣WEאאאאאאאאא
אא 

 
٤ JאאאFCranking Voltage TestE 

 אאאאאאא
אK 
 אאאW 

١ J אאאאאF
KE 

٢ J אאF٢–١٥EאK 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٠٥ - 

٣ J אאK 
 

 
F٢–١٥WEאאאאאאא 

 
 אW 

١ J אאאאאאא٩
אא،K 

٢ J אאאאאאא٩،
אאאאאK 

٣ J אאאאא،אא
אKא،אאא

אאאא،א
אK 

 

٥ Jאא(Starter Relay By-Pass Test)  

 ،אאאKא
אאאאאאאאאK 

 אאאW 
١ J אאK 
٢ J FEאאאא

אFאKE 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٠٦ - 

٣ J אאאאK 
 

 אW 
אאאאאאFא

אE،אאאK  
 

٦ Jאאא(Control Circuit Testing) 

 אאאאאא
אFאEאאFא

אאאאא،אKE 

 אא،אאא
אאאKא

אאאאאאאK 

 אאא،אאא
אאK 

 

 
F٢–١٦WEאאאאאFGME 

 אאאאאאאאא
א



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٠٧ - 

אאאא،אFEא
אאאKאאאאאK 

 אFאEאFאEא
אFKE 

 

 אאאW 
١ J אאא 
٢ J אא،אאאא

אאאאK 
٣ J אא،אאאאK 
٤ J אאאF١EאF٣FEאSאF

אאאEEא،F١EאF٢FEאS
אMFאאאFEE٢–١٦KE 

٥ J אאאאF٥KE 
 

 אW 
١ J אאא٥}٠אא،K 

٢ J אאאא٥}٠א،
אK،אאא

אFאאאאKE 

٣ J אאא،אאאא
אאא

אאFאEא،
אKאאאא١}٠،

אאK 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٠٨ - 

٤ J אאאאאF٣Eאא
אאאא،אK
אאאאאK 

٥ J אאF١EאF٣E٤}٠٦}٠א،
F١EאF٢E٢}٠٤}٠KאאאאאאF٥E،

אאאאאא
FאאKE 

 אאאאאאא
אאאKאאאא

אאאאK 

 

אאאאFאEFאאאE،
אאאאאאאא

 

٧ Jאאאא(Test Starter Drive Components) 

 אאאאאאא
אKאאאאאK 

 אאאW 
١ J אאאאאא

K 
٢ J אאאאאK 
٣ J אאא

אאK 
 אW 

١ J א،אאאא
אאאK 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٠٩ - 

٢ J אאאאא
אאאאאא،אK 

٣ J אאאאאא
א،אאאאאאאKא

אאאאאKאא
אKא،אאאא

אאאאK 

٤ J אאאאאאFאאE،
אאאאאאK

٥}١٠אאא٣٠٠٤٠٠
אא،Kא

אאאאא
אאK 

٥ J אאאאא
אאאאאK 

 

אאאאאF٢–٢E،
אאאF١٦٤E 

 

 

 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١١٠ - 

אאF٢–٢EWאאאאא 
 

אא 
 א  ،א     א    א אא

אאאאK 
 

אאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK  אWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
אאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK אאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

אאאאאאאW 
 אא،אא،אאF،

،Eאאא،א،
Fא  E ،א א ،FE،

،،א، 
 Fאא  א א   אא    א

אאא،אאE 
 

אאאאאאאאא 
 אאא 
١ אא 
٢ אאאאFאאE 
٣ אאאFאאFEאאE 
٤ אאאאFאאE 
٥ אאאFאE 
 EאאאFאאאא ٦
٧ אאאאא 

 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١١١ - 

 אאW 
 ؟אW 
 ؟אW 

 
 אאאW 
 FאאאF٢–٦EF٢–٧E

אאאאF٢–١EאF٢–٢EE 
 

א אא
FE 

 אאאא؟
  

١    

٢    

٣    

٤    

٥    

 
 אאFאאWE 

 
אאFE  

אאFE  

אאאאא
؟אאFE 

 

אאא
؟אFE 

 

 
 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١١٢ - 

 אאאW 
אאFE  

אאאFE  

؟אאאFאא
،אאE 

 

א،א
؟ 

 

 
 אאW 

 
؟אאאFE 

؟אFE  

 
 אאאW 

 
אאאFE  

אאאFE  

אאא
؟אאFE 

 

אאא
؟אאFE 

 

אאFE  

؟אאF
FEאאאאE 

 

אאאFאE؟
FE 

 

 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١١٣ - 

 אאאאW 
 

אאא
؟אFE 

 

؟אאאF
E 

 

؟אאאאאF
E 

 

 
 W 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 





א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١١٤ - 

אא(Starter Removal) 

 אאאאאאא
אאאא،אא

אאא،אאאאא
אK 

 

אאאא،
 אא

 

 אאאW 

١ J אאאאK 
٢ J אאאFאKE 
٣ J אא،אאאK 
٤ J אאאאאאאK 
٥ J אאK 
٦ J אאאאא

אK 
٧ J אאאאאK 
٨ J אא،אאK 
٩ J אאF

אאאFshimsEאאאGMKE 
 W 

١ J אא،אאא
אאאK 

٢ J אא،אK 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١١٥ - 

 אאאאא،אא
אF٢–١٧KEאא،א

אאאאKא
אאא،אאאאאK 

 

 
F٢–١٧WEאאאאאא 

 

אאאא
א،א

אאאא
אא 

 

אאאאאF٢–٣E،
אאאF١٦٥E 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١١٦ - 

אאF٢–٣EWאא 
 

אא 
אאאאאאאא

אאאאFאEK 
 

אאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK  אWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
אאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

אאאאאאאW 
 א  ، א ،א ،  ،א  א 

،،א 
אאאאא 

 אאא 
١ אאFאE 
٢ אאאFאEא 
٣ אאא 
٤ אא 
٥ אFאאאE 
٦ אאאא 
٧ אאא 
٨ א 
٩אאאאא 

 W 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١١٧ - 

א(Starter Disassembly and Inspection) 

 אאא،אFKEא
אאאא

אאK،אאאאאאא
א،אאא،אאא،

אאאאאאא،אK 

١ Jא(Starter Disassembly) 

 א،אאW 

١ J אאאא،אא
אאFW٢–١٨KE 

٢ J אאאאאאא
אאאK 

٣ J אאאאאאK 

٤ J אאאאאאK 

 

 
F٢–١٨WEאאאאאא 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١١٨ - 

אאאאא
אאאאאאאא، 

 
 אאאW 

١ J ،אא
F٢–١٩KE 

٢ J אאFאFE
אKE 

٣ J אאאK 

٤ J אאFאKE 

٥ J אאאאאאK 

٦ J אאאK 

٧ J אאאאK 

 

F٢–١٩WEאאאא 

 

 W 

١ J א،א
K 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١١٩ - 

٢ J אאא،
אאאאאK 

 

 F٢–٢٠EאאאאאאKF٢–٢١E
אאאאאאאאאK 

 

אאאאאא
א(Delco-Remy)אאF٤Eאא 

 

 
F٢–٢٠WEאאאאאאא 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٢٠ - 

 
F٢–٢١WEאאאאאאאא 

 

٢ Jא(Starter Cleaning) 

 אאאאא
،אאאW 

١ J אאאאאאאF
אאאאאאKE 

٢ J אא
אאאאאאאאK 

٣ J א،אאא
אאאאK 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٢١ - 

٤ J א،אאאא
K 

٥ J אאאא،
FאKE 

 

אאאFאאאE
אאאא

אאאאאK 
אFאEאF٢٥L٢אE

אאאאאK 

 

٣ Jאא(Starter-Parts Inspection) 

 אאאאאאאאאא
אאKאאאW 

١ J אאK 

٢ J אאK 

٣ J אFKE 

٤ J אאאFKE 

٥ J ،אאאא
אאK 

٦ J אאאאאא
אאאK 

٧ J אאאאאאא
אF٢–٢٢KE 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٢٢ - 

 
F٢–٢٢WEא 

 
٨ J אאא،א

אאאF٢–٢٣KE 

 

 
F٢–٢٣WEאאא 

 
٩ J אאאאא

אאאא،
אאאאאאאF

אאKEא،אאא
א#400FEF٢–

٢٤KE 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٢٣ - 

 
F٢–٢٤WEאא٤٠٠ 

 

١٠ J א،אאF
אאKE 

١١ J אאאא
F٢–٢٥KE 

١٢ J אאאאאאאא
אF٢–٢٦KEא

(V)אאאאא
אFאא٠٨}٠–١٣}٠אא

אEאאאאאK 

 

 
F٢–٢٥WEאאאFאE 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٢٤ - 

 
F٢–٢٦WEאאאאאא 

 

 אאאאאאאאא،אא
אאאאאאא

אאFאאאאאKE 

 

א،אאאאא
אא

אאאאאאא
אאFאא

אאאE 

 

אא،א
אF٢Eאא 

 

אאאאאF٢–٤E،
אאאF١٦٦E 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٢٥ - 

אאF٢–٤EWאא 
 

אא 
אאאאאאא

אאאK 
 

אאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK  אWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
אאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

אאאאאאאW 
    ،א א  ،  ،א   א 

،א،#400אאאא،،
א(V)،אא،،،א

FאאאאאאE 
 

אאאאא 
 אאא 
١ א 
٢ אאFאE 
٣ אאא 
٤ אא 
٥ אאא 
٦ אאאא 
٧ א 
٨ אאא 
٩ אא 
١٠אאא 
١١אאא



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٢٦ - 

١٢אאאא 
١٣אאא 
١٤אא 

  
 אW 

 
אא א 

  
  א؟

   אא؟

א؟   

   אאא؟

   אאאא؟

   א؟

   א؟

   אא؟

אאא؟אא   

   אאאאא؟

   אאאאא؟

   א؟

 W 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٢٧ - 

אאא(Starter Bench Testing) 
 אאאאאאאא

אאאאKאאאא
אאאא

אK 
 אאאאאאא

אאF٢–٢٧EאKאא
אאאאFאאאEאא

אאאאא?GrowlerK? 
 אאאאאאFE

אKאאאא،אאא
אאאאאFKE 

 

 
F٢–٢٧WEאאאאאאא 

 
١ JאאFאאEFNo-load (Free Speed) TestE 

 אאאאאאא
F،אאא

אאאKEאאאאאK 
 F٢–٢٨EאאאFE



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٢٨ - 

אFEFKEאאא
אאF٢–٢٨KE 

 אאא،אא
אאאאFאאKE 

 
 אאאW 

١ J אאאא،אF٢–
٢٨KE 

٢ J אאאאאא
אאאאאK 

٣ J אאאא
אK 

٤ J אאFאאאE
אאFLEFאKE 

 

 
F٢–٢٨WEאאא 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٢٩ - 

٥ J אFא٥٠א٧٥EאאFאא
٦٠٠٠١١٥٠٠LFEא١٠١١אאE

אאאאאאK 
 אW 

١ J אאאא،אא
אאאא،אאאא

K 
٢ J ،אאאאאא

،אא
אK 

٣ J אאאא
אא،אK 

٤ J אאאא
אF،E،

אאאFא
אKEאאאאW،אא

אא،א،א
K 

٥ J אאאאא
אא،K 

 אאא،
אאאKאא

אK 
 

٢ JאאFStall Torque TestE 

 אאאאאא
FאאKEאFE،



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٣٠ - 

אFE،FE،،א
א٦١٢אאא،Kאא

אF٢–٢٩KE 
 

 אאאW 
١ J אאאא

אF٢א–٢٩E(torque arm)K 
٢ J אF٢–٢٩KE 
٣ J אאK 
٤ J אאאאאאא

אאK 
٥ J אאאאFKE 
٦ J אאאאFKKE 
٧ J אאאאאאאK 
٨ J אאאאאאK 

 

 
F٢–٢٩WEאא 

  



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٣١ - 

 
אW 

١ J אאאאא،א
אא،א

א،אא،א،אK 
٢ J ،אאאאאא

אאאאא
אK 

 
٣ JאאאFArmature TestsE 

 אאאFEא
אאKא١١٠אFאE

אאאאKאאא
א?GrowlerK? 

 
א

א 

 
٣ J١ Jאאאאא(Testing Armature for Opens) 

 אאאאא
אKאאא،א

אFאEאא
אK 

 
 אאאW 

١ J אF٢–٣٠KE 
٢ J אאאאא

אא،אאK 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٣٢ - 

٣ J אא١١٠אאא
אFאאאאאEא،
אK 

٤ J אאא
אאאK 

٥ J אאאF
KE 

 

F٢–٣٠WEאאאאאFE 
FאW،אאאWאאE 

 
 אW 

١ J ،אאאא
אאK 

٢ J א،אאא
אK 

 
٣ J٢ Jאאאא(Testing Armature for Short Circuits) 

 אאאW 
١ J אF٢–٣١KE 
٢ J ،א،אK 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٣٣ - 

٣ J אאאא
FKE 

٤ J K 
٥ J אאK 
٦ J אאאא،אK 

 
 אW 

١ J אא،אאK 
٢ J אאאאאאאK 

 

F٢–٣١WEאאאאFE 
 

٣ J٣ Jאאאא(Testing Armature for Grounds) 
 

 אאאW 
١ J אF٢–٣٢KE 
٢ J אאאא

אאאK 
٣ J אF٢Eאאא

אK 
٤ J אאאK 
 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٣٤ - 

F٢–٣٢WEאאאאFE 
FאW،אאאWאאE 

 
 אW 

١ J א،אאא
אK 

٢ J א،אאא
אK 

 
אאאאאאאא 

 
٤ JאאאFField Coils TestsE 

 אאאאאא١١٠א
FאKEאאאאאאאK 

 
٤ J١ Jאאאאא(Testing Field Coils for Opens) 

 אאאF٢–٣٣EW 
١ J אאאאאK 
٢ J אאאאא

 KEאFאאאא
٣ J אאאאK 
 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٣٥ - 

 
F٢–٣٣WEאאאאאאא 

 
 אW 

١ J אא،אא
אK 

٢ J אאאFאE،
אאאK 

 
٤ J٢ Jאאאא(Testing Field Coils for Grounds) 

 אאא،אאאאאא
אK 

 
 אאאF٢–٤٣EW 

١ J אאאאK 
٢ J אאאאא

אאאאFאKE 
٣ J אאאאK 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٣٦ - 

 
F٢–٣٤WEאאאאא 

 
 אW 

١ J א،אאא
אאK 

٢ J אאאFאE،
אאFאEK 

 
אאאאאאאא 

 
٥ JאאאFBrushes TestE 

 אאאאא،
אF٢–٣٥Eא،K،אא

אאאאאKא،אא
אאאKאאאא

אKאאאאFאKE 
 אאאאאאאW 

١ J אאאאFאEאא
אאFאEאF٢–٣٦KE 

٢ J אא 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٣٧ - 

٣ J אאאK 
 

 
F٢–٣٥WEאא 

 

 
F٢–٣٦WEאאאאא 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٣٨ - 

 אW 
١ J אאאא،

FאEאאאאK 
٢ J אא،אא

אאK 
 

٦ JאאאאFאEFSolenoid TestsE 

 ،אא،אא
אאאאאאאא

אF٢–٣٧KEאFאEא
FאEFEאKאא

אאאאאאK 
 

 
F٢–٣٧WEאאאאא 

 
٦ J١–אאא(Testing Starter Solenoid Pull-in Winding Circuit) 

 אאאW 
١ J אאאא

K 
٢ J אאF٢–٣٨KE 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٣٩ - 

٣ J אאאK 
٤ J אאאFאאEאאא

אאאK 
٥ J אאFאאאאKE 

 

 
F٢–٣٨WEאאאאא 

 
 אW 

١ J אאאאאאאא
אא،אאK 

٢ J ،אאאאא
אאK 

٣ J אאאFאZEא،
אK 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٤٠ - 

 
אא،אא

١٥אאאאאאאא
אא 

 
٦ J٢–אאא(Testing Starter Solenoid Hold-in Winding Circuit) 

 אאאW 
١ J אאאא

K 
٢ J אאF٢–٣٩KE 
٣ J אאאK 
٤ J אאאFאאEאאא

אאאK 
٥ J אאFאאאאKE 

 

 
F٢–٣٩WEאאאאא 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٤١ - 

 אW 
١ J אאאאאאאא

،אאאאK 
٢ J ،אאאאא

אאK 
٣ J אאאFאZEא،

אK 
 

אאאאאF٢–٥E،
אאאF١٦٧E 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٤٢ - 

אאF٢–٥EWאאאאאא 
 

אא 
אאאאאאאאאאא
אאאאK 

 
אאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK  אWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

אאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
 

אאאאאאאW 
 א  א   ،א  א  ،א  א 

אFאEאא،א،F
 Eא،א א،،

FE،، 
אאאאאאאאא 

 אאא 
١ אאאFאאFEאאE 
٢ אאFאאאאE 
٣ אאאאFא،אא،אאא

FEאאאאE 
٤ אאאאFא،אאאE

FאאאE 
٥ אאאאאאFאאE 
٦ אאאאאFאFEא

אE 
 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٤٣ - 

 אאW 
 

אFאאEאאא
FאאFEE 

 

אאFE  

אאאFLE  

؟אאאF
אאא

אאE 

 

 
 אאW 

 
אFאאEאאא

FאאFEE 
 

אאFE  

אאאFKE  

؟אאאאF
אאאאאE 

 

؟אאאF
אאאאאE 

 

؟אFאE  

 
؟אאאאFE  

؟אאאאFE 

אאאאאאא؟
FE 

 

 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٤٤ - 

 אאאW 
א א

אאא ؟אFE  

؟אאFE  

אא؟
FE 

 

אא ؟אאאFE 

؟אא
FE 

 

א ؟אFE  

؟אאFE  

؟אא
FE 

 

 
؟אאאFWE 

 אאאW 
א א

אאא ؟אFE  

FE؟אא  

؟אאF
E 

 

א ؟אFE  

؟אאFE  

؟אא
FE 

 

 
؟אאאFWE 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٤٥ - 

 
 אאאW 

 
؟אאאאאFE 

؟אאאFE  

א؟אאאאFE 

؟אאאFE  

 
؟אאאאאFWE 

 
 אאאאFאWE 

 
א א

א
א


א 

אאאאFE  

אאFE  

؟אF
אFא،א،אEE

 

א
א


א 

אאאאFE  

אאFE  

؟אF
אFא،א،אEE

 

 W 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٤٦ - 

אFStarter ReassemblyE 

 אאאאא
אאאאK 

 א،אאאW 

١ J FEאאאK 

٢ J אאFEאאאא،
אאאאאאאאאK 

٣ J אאK 

٤ J אאאאK 

٥ J אK 

٦ J אאאאאK 

٧ J אאאK 

٨ J אאא(Shims)א
אאאאאK 

٩ J אאאאא(feeler gauge)
F٢–٤٠KE 

 

 
F٢–٤٠WEאאאא 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٤٧ - 

 אאא،אאFאאE
אאאאאאK 

 

 

 

אאFReinstalling the StarterE 

 ،אאאאא
אאK 

 
 א،אאW 

١ J אאאאאא
א،אאאאאא

אאK 
٢ J אאאאאK 
٣ J אאאאK 
٤ J אאאאאאאא

אF٢–٤١EאאאאKא
אאאאא(shims)א

אK 
 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٤٨ - 

 
F٢–٤١WEאאאאאא 

٥ J אK 
٦ J אאK 
٧ J אאאאK 
٨ J אאאא

אK 
 

אאאאאF٢–٦E،
אאאF١٦٨E 

 

 

 
 
 
 
 
 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٤٩ - 

אאF٢–٦EWאא 
 

אא 
אאאאא

אאK 
 

אאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK  אWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
אאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

 
אאאאאאאW 

  א א  ،  ،    ،א 
،،،،אFאF٢–

٤٠EF٢–٤١EE 
אאאאא 

 אאא 
١ אאאFאאE 
٢ אאFאאE 
٣ אאאFאאE 
٤ אא 
٥ אא 
٦ אאFאאאאE 
٧ אאאאאFאא

אאE 
٨ א 
٩אא 
١٠אאא 
١١אאאאא 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٥٠ - 

 
 אWFF√EאEאא 

 
אא א 

  
א؟אא   

   אאא؟

   אא؟

   אא؟

   אאא؟

אא؟אא   

   אאאא؟

   אאאאא؟

   אאאא؟

؟א   

   אא؟

   אאא؟

אא   

אאאא؟   

 W 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٥١ - 

אאאFStarting System Trouble DiagnosisE 

  אאאאאW 

١ J  

٢ J  

٣ J א 

٤ J א 

 ،אאא
אאK 

 ،אאW 

١ J אאFאKE 

٢ J אאאK 

٣ J אאאF
אא،א

אאאאKE 

 אאאאאא
אאאFאEאאאאK 

 אאא،אא
אא،אא

אאKאא
K 

 

אאאא،אאא
אאאא 



א ١٧٢ אא 
אא אא- אFSTARTING SYSTEME

 

- ١٥٢ - 

١ JאFאאאE  
א א 

١ JאאאK
 

٢ Jאאא
אK 

٣ JאאK 
 
 

٤ J 
 

١ Jאא
אאK 

٢ Jאאא
אK 

٣ Jאאא
FאEא

אאK 
٤ J א א  

אK 

 
٢ JאFאאאE 

א א 

١ JאK 
 

٢ JאFKE 
٣ JאאאאK

 
 
 

٤ Jא  א   א
אאאK 

١ Jאא
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