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א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ١٧٠ - 

אאWא(CHARGING SYSTEM) 
 

אאWאא،אאאא
،אא،א،אאאא

אאאאK 
אאWאאאאW 

 Jאאאאאאאא 
 Jאאאא 
 Jא 
 Jאאא 
 Jאאאאא 
 Jאאאא 
 Jאאאאאא 
 Jאאאאאאא 
 Jאאאא 
 Jאאאאאאאאא 
 Jאאאאאא 

אאאWאאאא٩٠٪٩٥٪ 
אאW١٤ 

אאWFאאE 
HאHאאH

אאF––HEאFאHEא
אאאHF JEHאH

אאאאאאH 
אאW 

אאאאאאאאK 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ١٧١ - 

א 
FCHARGING SYSTEME 

 
FIntroductionE 

 א،אאאאא
אאאKאאא،א

אאאאאאאאא
Kאאאאא

אאאאאא
אאאאאאאאאאK،א

،אאאאאא
אאאאאאK 

 
אאא(Safety Precautions)  

 אאאאאאאא
אאאאאא،אאאK

אאאאאאK،אא
אאאאאW 

١K אאאא،אK 
٢K אאאאK 
٣K אאא،אאא

אFאאאאKE 
٤K אא،אF

אEאאאK 
٥K אאא،אFאEאא

אאK 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ١٧٢ - 

٦K אאFאאE
אאאא

אאK 
٧K אאאאאאאא

אK 
٨K אאאFאE،

אאאאK 
٩K אאאאK 

١٠K ،אאF
offKE 

١١K א،אאK 
١٢K אא،אאא

אKK 
١٣K אאאאאאאא

אאאאאאאאK 
١٤K אאאK 
١٥K אאאאKאא

אאFאאאKE 
 

אFCharging System ComponentsE 

 ،אאאW 
١K א،אאF

אאא،
אEאאא،K 

٢K אאK 
٣K אאK 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ١٧٣ - 

٤K אאאFאא
אאאKE 

١ JאאFאE(Normal Charging System) 

 אאאאאאF٣–١E،
W 

١ J א(Battery) 
٢ J אא(Alternator)Fאאאא

אאאאאאאE 
٣ J א(Harness)Fאאא

KE 
٤ J א(Voltage Regulator)FE 

 

 
F٣–١WEאאFאEא 

F١ J٢א Jאא٣ JאFאE٤ JאE 
 

 אאאאאFאEא
FאאאאאאאאאEאF٣–٢KE 

 אאאאFאEאF٣–٢Eא،
،אאאW 

 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ١٧٤ - 

 
F٣–٢WEאאאFאE 

 
١ J אא(Alternator)Wא?אאאK?

אאאאK 
٢ J א(Voltage Regulator)Wא

אK 
٣ J אא(Generator Belt)Wאאא

אאא،א
אK 

٤ J א(Charge Indicator)W(ammeter)(voltmeter)
(indicator or warning light)،אא

אא،אK 
٥ J א(Charging System Harness)Wאא

אאאFאאא
אאKE 

٦ J א(Battery)Wאא،אא
אK 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ١٧٥ - 

٧ J א(Ignition Switch)Wאאאא
אאאאאאK 

 

٢ Jאאאא(Computerized Charging System) 

 אא،אאאא
אאאאF٣–٣FE

אאאאKE 

 אאאא،
א،אאKאא

אאא،אאאK
אאאאאאאK 

 

 
F٣–٣WEאאאא 

 אאאאאאאא،
אW 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ١٧٦ - 

١ J א(Battery) 

٢ J א(Alternator) 

٣ J אא(Engine controller (Computer)) 

٤ J אא(Diagnostic tool) 

٥ J א(Check engine lamp)W
אאא،אאK 

 

אאאא(Instrument-Panel Charge Indicators) 

 אאאאאאא
אK،אאW 

١ J א(ammeter)WאאF٣–٤KEא
אאFאBATEאKא

אאFאאאKEא
אאאאאK 

٢ J א(voltmeter)WאאאF٣–٥KE
א،אאא

אאK 

٣ J FEאindicator light)-(chargeWאF
٣–٦KEאא(on)

אאאאK
אאאFא

אאEאא،K 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ١٧٧ - 

 
F٣–٤WEאאאאא 

FאW،אאאאאWא
،אאWאאא

אE 

 

 אאא،אא
אאK 

 

 
F٣–٥WEאאאאאאא 

FאE 

 
 אאאא

אאאK 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ١٧٨ - 

 
F٣–٦WEאאא 

 

אאאאאF٣–١E،
אאאF٢٦٣E 

 

 

 

 

 

 

 

 

 

 

 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ١٧٩ - 

אאF٣–١EWאאא 
 

אא 
אאאFאEאאאא

אאאK 
 

אאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK  אWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
אאאאאאאW 

 ،،،א،אא،אא 
 FאאאאאאאE 

 
אאאאאא 

אאא 
١אFאEאא 
٢אאאא 
٣א 
٤אאאאא 
٥אאאאא

א 
٦אאאאא 
٧אא 
٨אאאא 
 W 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ١٨٠ - 

אאאא 

FStrategy of Charging System Trouble DiagnosisE 

 אאאאא
אKאאאK

אאא١٢אא
אאאאאאאK 

 אאאאאאאא
אאאאK،אאאא

Kאאאא
،אאאאK 

 אאאא
אKאאא

אאF٣–٧KEאא
אאאאאאאאא

אK 

 

 
F٣–٧WEאאאאא 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ١٨١ - 

 ،אאאאאW 

١ J א 

٢ J אא 

٣ J אאאאאאא 

،אאאאא
אW 

١ J א 

٢ J אאאא
אK 

٣ J אאא 

 אאאאאא
א،אאא،אא

אאאKאWא
אאאFאE،א

אאFאאאאאאאאאK 

 אאא،אאא
FאE(bypassing the voltage regulator)אא

אFאEאא(full-field test)F
אאאאKEא
אא،אאא(test hole)אא

(jumper)F٣–٨EF٣–٩KE 

 אאאאאאאאאK
אאאאא

א،אאאאFאאEא
אK 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ١٨٢ - 

 

F٣–٨WEאWאא(D)א
(GM)،אWאאאאא(tab)אא

אאאאאאא 

 

F٣–٩WEאWאאא(GM)، 

אWאאא(Ford) 

  

 אאאאאאF
אאאEאא،

אאKאאאאא،
אKאאאאאK 

 אWאאאא
אאאאאKאא

אאאאK 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ١٨٣ - 

 אאאא،،
א?אאאא?،

אאW 

١K אאאאא،אא
אK 

٢K אאאאא،
אאאאאא

אK 

٣K אאאאאא
אאא،אאאאא

אאFאאKEאא،א
K 

٤K אאאא
K 

٥K אא،אאא
אFאאאEא

אאKאאא، 

٦K אא،אא
אאאאK 

٧K אאאאאא
אאK 

٨K ،אאאא
אאאאאא

FאWאא
אא،אא

אאאאאא،אKE 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ١٨٤ - 

٩K אאאאאא
K 

 

אא
אא 

 

אFCharging System Maintenance and ServiceE 

 אאKא
אאאא

אאאK 

 אאאאאאא
אאאK 

 ،אאאאא
אאKאא،אא

אאאאK
אאא

אK،אאאאא،
FאאאאאE،אאאאא،

אFKEא،אאאא
אאאא،אאא

אאאK 

 אאאאK،אא
אא،א،אא،אא

אK 

 א،אאאאאאא



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ١٨٥ - 

אKאאאK 
 אאאאאא

אאW 
١ Jא 
٢ JאK 
٣ JאאאאאאאK 
٤ J،אא

אאאאK 
٥ Jאאאאאא

אK 
٦ J،אאאאאא

אאK  
٧ JאאאK 
٨ Jא،אאאאאא

אFאKE 
٩ JאאאאאFאאא١٣E

Fאאאא٦KE 
١٠ JאאאאאאאאK 
١١ JאאאאאK 

 אאFאאEאאאא
אK 

 
אא(Importance of Service Manuals) 

 אאאאאאא
אאא،אאאא

אאאאאF٣–١٠KE 
 אאאF٣–١٠FE



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ١٨٦ - 

אEאא
אאאאאK 

 
אאאא

אאאאאא 

 

 
F٣–١٠WEאאאאאא

אאאאאאFאE 
 

אאאאאF٣–٢E،
אאאF٢٦٤E 

 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ١٨٧ - 

אאF٣–٢EWאאאא 
 

אא 
 א  א א  א   א א א

K 
 

אאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK  אWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
אאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

 
אאאאאאאW 

 ،،،א،אא،אא
FKאאאאאאאE 

 
אאאאאאא 

אאא 
١א 
٢אאאא
٣אאאאאאא 
٤אאאאא 
٥אאFאE 
٦אא 

 W 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ١٨٨ - 

אאא(Charging System Testing) 

 אאאאאאאא،
אאאK،אאאאאW 

٣ J אאא(Area Tests or On-car tests)Fא
אKE 

٤ J אאא(Bench Tests)Fאאא
אאאKE 

   

 אF٣–١١E،F٣–١٢E،F٣–١٣E،F٣–١٤E،F٣–١٥Eא،
אאאאKאאאאK

אאא،אאאK 

 

 
F٣–١١WEאאאאאאאא 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ١٨٩ - 

 
F٣–١٢WEאא 

 

 
F٣–١٣WEאא 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ١٩٠ - 

 
F٣–١٤WEאאF،،E 

 

 
F٣–١٥WE–אאאאאא

אאאא 

 

 אאאאא،א
אאא،א

אאאא،אKא
אאאאאK 

 אא



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ١٩١ - 

אאאא،אK 
 אאאא،אא

אאא،אK 
 אאאאאאאא

אאאK 

 
אאא

אאאא 

 
אאאא(Charging System Area Tests) 

١ Jאא(Charging-system Output Test) 
 אאאאK 

 
 אאאW 

١ Jאא–א
F٣–١٦KE 

٢ JאאאאK 
٣ Jא٢٣٠٠LK 
٤ Jאאאאא

אאK 
٥ Jאאא،א١٣אK 
٦ Jאאא(off)K 

 
אא١٥

אאאאK 

 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ١٩٢ - 

 אW 
١ J אאא١٥K 
٢ J א،אאא

אאFאEאא
אK 

٣ J אאא،אאאא
אאאאK 

٤ J א،אאאא
אאאKא١٥،

אאאK 
 

 
F٣–١٦WEאא 

 אאאאאF٣–١٧Eא



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ١٩٣ - 

אאאאאאאאK
אאאאK 

 

 
F٣–١٧WEאאאאאאא 

 
٢ Jאאא(Full-field Test) 
 ،אאאאאא

אאאאKאאאאאF
אאאEאאאא،

FKEאא?אא?(regulator by-pass test)K 
 אאאא

אKאא(test hole)،אא
אאאF٣–١٨E،

אאK 
 

אאא،אא
אאאאFא

אאאE 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ١٩٤ - 

 
F٣–١٨WEאאאא 

 
 אאF٣–١٦EאאאאK 

 
 אאאW 

١ J אאFאKE 
٢ J אאאאא١٥א

K 
٣ J א١٦Fא١٨KE 
٤ J אאא(off)K 
٥ J אאK 

 
 אW 

١ J א،אאאאא
K 

٢ J א،אאאאאא
אK 

 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ١٩٥ - 

אאאאאאא
אאא

אא 

 

٣ Jאאא(Field Circuit Resistance Test) 
 אFאE(voltmeter)،אאאא

אF٣–١٩KE 

 

 אאאW 

١K אF٣–١٩EאאK 

٢K אאאאאא(ballast resistor)אK 

٣K א(on)אאא
אאK 

٤K אא٥٥}٠K 

 

 אW 

١ J אאאא٥٥}٠אאאK 

٢ J אאאא،
אאאאאK 

٣ J אא،אא،
אאK 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ١٩٦ - 

 
F٣–١٩WEאאא 

 

٤ Jאאא 
(Alternator-to-Battery Positive Terminal Resistance Test) 
 –אאא

אאאF٣–٢٠KE 

 אאאW 

١ J אאאK 

٢ J אאאF٣–٢٠KE 

٣ J אאאK 

٤ J אא٢٠٠٠LK 

٥ J אא٢٠אאאK 

٦ J אאאאאאK 

 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ١٩٧ - 

 
F٣–٢٠WEאאא 

 

 אW 

١ Jא٢٠٠٠Lאאא٢٠،
אא٣}٠אא

אK 

٢ Jאאאא٣}٠א،
אאאאאאK 

 

٥ Jאאא 
(Alternator-to-Battery Ground Terminal Resistance Test) 
 –אאא

אאאF٣–٢١KE 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ١٩٨ - 

 אאאW 

١ J אאאK 

٢ J אאאF٣–٢٠KE 

٣ J אאאK 

٤ J אא٢٠٠٠LK 

٥ J אא٢٠אאאK 

٦ J אאאאאאK 

 

 
F٣–٢١WEאאא 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ١٩٩ - 

 אW 

١ J א٢٠٠٠Lאאא٢٠،
אא١}٠אא

אK 

٢ J אאאא١}٠،א
אאאאאאK 

 

٦ JאאאאFאE(Oscilloscope Test) 

 אאאאFאEא
F٣–٢٢KEאF٣–٢٣E،F٣–٢٤E،F٣–٢٥Eא

אאK،אאאאא
אKאאא،אא

אאFאאאאאאאאאKE
א،אאאאאאאאא

אF٣–١٥KE 
 

 
F٣–٢٢WEאFאEאא

אאא 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٠٠ - 

 
F٣–٢٣WEאW،אאאאW،אאאא 

אWאאאאא 

 

F٣–٢٤WEאW،אאאאאאWאאא
،אאWאאאאא 

 

F٣–٢٥WEאWאאאא،אאWאא
FאE،אWאFאאאא

אE 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٠١ - 

אא(Voltage Regulator Service) 

 אאאאאW 

١ J אאWF٣–٢٦אWEא
אFאEאאאK 

٢ J אאF٣–٢٦אWE
אאאאK 

٣ J אאF٣–٢٦אWEאא
אK 

 

F٣–٢٦WEאW،אאאWא
،אאWאא 

 

 אאאאא
FאKE،אאאא

אאאKא،אאא
אאאK 

 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٠٢ - 

١ Jאאא(Electronic Voltage Regulator Service and Testing) 

 אאאא
אאאאאאאאF٣–٢٧KEאאא

FאאאאE،FאאE،
אK 

 אאאאא
Kאאאאאאאא

אאאאאאאאK 

 

 
F٣–٢٧WEאאאאאאא 

 

 אאאאW 

 ١ Jאא 

 ٢ Jא 

 ٣ Jא 

 ٤ JאאאאK 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٠٣ - 

 אאא،אאאאא
אK 

 אאאאאא
אK 

 F٣–٢٨EאאאאאאKא
אאאאאאK 

 

 
F٣–٢٨WEאאאאאא 

 

٢ JאאFאE 
 (Electro-Mechanical Voltage Regulator Service) 

 אאאFE
אK 

 אאאאאאאא
אא،א

FKE 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٠٤ - 

 אאאאא
،אאאאא

אאK 

 אאאאאא
אאאאאאאאאKא

אאאאאא،K 

 אאאאאאאא
אאאFאאKE 

 

אאאאאF٣–٣E،
אאאF٢٦٥E 

 

 

 

 

 

 

 

 

 

 

 

 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٠٥ - 

אאF٣–٣EWאאאאא 
 

אא 
،אאאאאאאא

אאK 
 

אאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK  אWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
אאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

אאאאאאאW 
 א  א   ،F J E    

، אא   F،   ، E  ،
אFאE،אא،، 

 
אאאאאאאא 

 אאא 
١ אא 
٢ אאא 
٣ אאאא 
٤ אאאא 
٥ אאאא 
٦ אאא 
٧ אאאא 
٨ אאאFאאE 

 
 אאW 
 א؟FKKKKKKKKKKKKKKWE 

 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٠٦ - 

 אאW 
אאFE  

אאFE  

؟אאאFE  

،אאאא؟א  

אFE  

 
 אאאW 

؟אFE  

אאFE  

؟אאאFE  

א؟FE  

؟אאאאFE  

 
 אאאW 

אאFE  

אאFאE؟
FE 

 

אאאא،
؟FE 

 

؟אאאF
אE 

 

 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٠٧ - 

 אאאW 
אאFLE  

אאFE  

אאFE  

אאא
؟אאFE 

 

אאא،א
 א؟

 

 
 אאW 

אאFLE  

אאFE  

אאFE  

אאא
؟אFE 

 

אאא،א
א؟ 

 

 
 אאאאW 

אאא
؟אאאFE 

 

  א،א؟

؟א  

  אא؟

 
 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٠٨ - 

 אאאW 
  אאא؟

؟אאFE  

؟אאאאאאFE 

؟אאFE  

אאא؟  

 
 W 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٠٩ - 

אאא(Alternator Removal and Disassembly) 

 אאאאאאא،
אאאFאאE،אא

אאאאאאאאא
אK 

١ Jאא(Alternator Removal) 

 אאאFE
F٣–٢٩WEא(pivot bolt)(mounting bolt)،

אאאאאאK،א
(adjusting bolt)אאK 

 אאאאאאא
אF٣–٣٠KEאאאאא

א،אא
F٣–٢٩KE 

  

 
F٣–٢٩WEאא 

FאאאE 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢١٠ - 

 אאאאא
אאא،K  

 

 
F٣–٣٠WEאאאא 

 

אאאא 

 

 אאאאFF٣–٣١E
F٣–٣٢EW 

١ J אא(off)K 

٢ J אאאK 

٣ J אאאאאאFKE 

٤ J אאאK 

٥ J אאאK 

٦ J אאאK 

٧ J אאאאאK 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢١١ - 

٨ J אאאK 

٩ J אאאאK 

 

 
F٣–٣١WEאאא 

 

 
F٣–٣٢WEא 

FWאאאאאאאאE 

אאאאא،א



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢١٢ - 

אאא
אאאFאאאE

א 

 

٢ Jאא(Alternator Disassembly) 

 אאאK
אאאאאאאאאא

אא،אאאאאאא
F٣–٣٣EאF٣–٣٤KE 

 

אאאא
אאאאאאאא،K 

 

  

F٣–٣٣WEאאאאא 
F١ Jאא٢ J٣א Jא٤ Jא٥ Jאאא 

٦ Jא٧א Jאא٨א J٩ J١٠ JאאFאEE 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢١٣ - 

F٣–٣٤WEאאאאאא 
F١ Jאא٢ J٣א Jא٤ Jא٥ Jאאא 

٦ Jא٧א Jאא٨א J٩ J١٠ JאאFאEE 

 

 אאאאאFאא
אאאEW 

١ J אאאאא
אאאאK 

٢ J אא 

٣ J א(puller)אא،K 

٤ J אא(through bolts)אK 

٥ J אא(slip ring end frame)אא
(drive end frame)אא(screwdrivers)א،

אF٣–٣٥KEאא،א
אאK 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢١٤ - 

٦ J אאאאאאFאאKE 

٧ J אאאאF٣–٣٦KE 

 

 
F٣–٣٥WEאאאאאא 

 

 
F٣–٣٦WEאאאאאא 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢١٥ - 

אאאאFאEאאW 

١ J אאאאא
אאאאK 

٢ J אאאF٣–٣٧E 

٣ J אא(brush assembly)
אF٣–٣٨KE 

٤ J אאאאאK 

٥ J אK 

٦ J אאK 

٧ J אאאFKE 

٨ J אאאאאא
F٣–٣٩FKEאאאאKE 

٩ J אא،אאאFא
אאאKE 

 

 
F٣–٣٧WEאאאFאE 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢١٦ - 

 
F٣–٣٨WEאאאFאE 

 

 
F٣–٣٩WEאאאאאFאE 

 

 
F٣–٤٠WEאאאאאFאE 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢١٧ - 

١٠ J אא(bearing spacer)א،אא
אאאאאאא

F٣–٤٠KE 

١١ J אאאאF٣–٤١KE 

١٢ J אאF٣–٤٢KE 

 

 
F٣–٤١WEאאאFאE 

 

אאאאאאא(Ford IAR)
אאF٥Eאא 

 

אאאא،אא
אאאא

אאאאאFאא
אאאאאE 

 

אאאאאאFא
אKEאאאאאWא،אאא

אא،אא،א 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢١٨ - 

 
F٣–٤٢WEאאאאFאE 

 

אא،א
אF٢Eאא 

 

אאאאאF٣–٤E،
אאאF٢٦٦E 

 

 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢١٩ - 

אאF٣–٤EWאאא 
 

אא 
א א  א   א א       א

אאאאאאאאאאאK 
 

אאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK  אWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
אאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

אאאאאאאW 
   ،  ،א א ،  ،א  א 

،אא،Fא אאא
Eאאא 

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

 W 
 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٢٠ - 

אאא(Alternator Checking and Bench Testing) 
 אאא،א

אK،אאאאא
אאאKאאא

אאאK 
 אאאא،א

אאK 
 

١ Jאאאא(Brushes Check and Replacement) 
 אאF٣–٤٣EאK

אאאאאFא
אאKEאאK

אאאFאאא١٣אאאא
٦KEאא٢א٥

אאאK 
 אאאא،אאא،Kאאא

،אאאאא
אאאאאאאאא

אFאKE 
 

 אאאאאא
אK 

 
אא،אאאאאאא

אאא 

 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٢١ - 

 
F٣–٤٣WEאאאFאאאאאE 

 
٢ Jאאאאאאאאאאא 

(Test Rotor for Opens, Grounds, and Shorts) 
٢ J١ JאאאאW 
 אאאא(open circuit)،אאא

א(test lamp)אאKאא
אFאE(ohmmeter)אא،
F٣–٤٤KE 

 אW 
١ J א،אאK 
٢ J אאאF∞Eא،K 

 

 
F٣–٤٤WEאאאאאאFאאE 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٢٢ - 

٢ J٢ JאאW 
 אאא،אאאא

אאאאאאF٣–٤٥KEאאא
אK 

 
F٣–٤٥WEאאאאאFאאFאEE 

 
 אW 

١ J אאאא،אאאK 
٢ J א،אאK 

 
٢ J٣ JאאאW 
 א،אאאא

אאאאאאאF٣–٤٦KEאאא
אאאאאK 

 אW 
١ J אאא،אא

אאאאK 
٢ J א،אאאאא

אאאK 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٢٣ - 

 
F٣–٤٦WEאאאאא 

 אאאאKאא
אאאאא،٤٠٠א

(400 grain polishing cloth)FאKE 
 ،אאאאא

אF٣–٤٧KEאא،אא
אK 

 אאאא
אK 

 

 
F٣–٤٧WEאאאאאאא 

 
אאאאאאאא

אאאאאאא 

אאאאאאאאא
א 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٢٤ - 

  
٣ Jאאאאאאאאאא 

(Test Stator for Opens, Grounds, and Shorts) 
٣ J١ JאאאאW 
 אאא(open circuit)،אאא

א(test lamp)F٣–٤٨EאFאE
(ohmmeter)F٣–٤٩KEאאאK 

 

 
F٣–٤٨WEאאאאאאאא 

 

 
F٣–٤٩WEאאאאאאאא 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٢٥ - 

 אW 
١ J אאאא،K 
٢ J א،אאאאא

אK 
٣ J אאאF∞E،

Kאאא 
 

٣ J٢ JאאW 
 אאF٣–٥٠Eא،

אFאEF٣–٥١Eאאא،
אאאאאאא،אאא

אאK 

 
F٣–٥٠WEאאאאאא 

 

 
F٣–٥١WEאאאאאא 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٢٦ - 

 אW 
١ J אאאאF∞E،

אאאאאK 
٢ J ،אאאא

אאK 
 

٣ J٣ JאאאW 
 אאאאאאא

אKא،אאאא
Kאאאאא،א 

 ،אאאאאא،
אא،אאאאא

אאK 
    

אאאאאאאא
א 

 
 

٤ Jאאאא(Diodes Check and Testing) 
٤ J١ Jאאא(Check Diodes) 

 אאאא،אאאKא
אאא،אאאא،א

אאאא،אK 
 ،אאאאאא

אאאאאאK 
 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٢٧ - 

٤ J٢ Jאאאא(Testing Diodes) 

 אא،אאאאאאאאK
אאאאאאאאK 

 אאאאאאאW 
١ J אאא(special diode tester) 
٢ J אFאE(ohmmeter) 
٣ J א١٢(12-volt test lamp) 

 אאאאאאאאK 
 

١٢٠א(120-volt test lamp)אאא
אאאאאאאא 

 
 אאאאאאאא
FEאKאאאא

אFאKE 
 אאאאאאאאא

אאאאאא،אK 
 

 ٤ J٢ J١ Jאאאאא(teat positive diodes)W 
 אאאFאאFאEEW 

١ J אאא(output terminal (BAT)) 
٢ J אאאא(rectifier strap)(diode pin) 
٣ J אאאאאאאF٣–٥٢E 
٤ J אאא 

אW 
١ J ،אאאאאאאא

אאאK 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٢٨ - 

٢ J אאאאאאאא
אאאאאאאאא،אK 

 

 
F٣–٥٢WEאאאאאאאFאE 

 
 ٤ J٢ J٢ Jאאאאא(test negative diodes)W 
 אאאFאאFאEEW 

١ J אאא(rectifier end shield) 
٢ J אאאא(rectifier strap)(diode pin) 
٣ J אאאאאאאF

אאאאאא٣–٥٢E 
٤ J אאא 

אW 
١ J אאאאא،אאא

אאאK 
٢ J אאאאאאאא

אאאאאאאאא،אK 
 

 ٤ J٢ J٣ JאאאאאFאE(test individual diodes)W 
 אאאFאאאFאEEW 

١ J אאאאFאאE(diode lead or pin) 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٢٩ - 

٢ J אאאאאא(outer case)
אאאאאא(heat sink)F٣–٥٣E 

٣ J אאאאאFאאE 
٤ J אאFB, A٣–٥٣E 
٥ J אאאFאEאאא

אאאFB, AE 

 
F٣–٥٣WEאאאאא 

FAW،אאBWאאFאאEE 
 

אW 
١ J אאא،אא

אאK 
٢ J אאא،אאאK 
٣ J אאא،אאאK 
٤ J אאאאא

אא،אK 
٥ J אאא،אאאאK 
٦ J אאא،אאאאK 

 אאאאאאאFאא
אאאEאאאא،

אאאKE 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٣٠ - 

 
 ٤ J٢ J٤ Jאאאא(test diode trio)W 
 אאאא(diode trio)אאFאE

F٣–٥٤KE 
 

 
F٣–٥٤WEאאאאאאFאE 

 
٤ J٣ Jאאאאא(Removing and Replacement Diodes) 

 

אאאא
אאאאKאאאK

אאאאא 
 

 F٣–٥٥Eאאאאאאאא
אאאK،אאאאאא

אאאאK 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٣١ - 

 
F٣–٥٥WEאאאאאאא 

 

 אאאF٣–٥٦Eאאאא،אאK
אא(two pliers)אFאאא

אאEאאאאאFאאאאKE 

 

 
F٣–٥٦WEאאא 

 

 אאא،،אFאאא J
diode trioKEאאאאאאאKאאאא

אFKE
אאאא،אאאאאK 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٣٢ - 

٥ Jאא(Test Capacitor) 

 אאא،אאF٣–٥٧Eא،
אאאFאKE 

 אW 

١ J אאא)∞( دل ذلك على أن ،אK 

٢ J א،אאאK 

 אאFאEאאא
(condenser tester)אאאא،

אK 

 

 
F٣–٥٧WEאFאEאא 

 

٦ JאאאאFBearing Service and ReplacementE 

 אאאאא
١٥٠٠٠Lאאאא،

אK 

 אאאאאא(ball bearing)א،
אאאאא(roller bearing)K 

 אאאאK،א



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٣٣ - 

אאFא،אאאאא
אאKEאאאאאאא

אאאאאא
אKאאKאאא،

אאאאKאאאאאאא
אK 

 אאאאאKא
אאאאאאאאאK 

 

אאאאאF٣–٥E،
אאאF٢٦٧E 

 

 

 
 
 
 
 
 
 
 
 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٣٤ - 

אאF٣–٥EWאאא 
 

אא 
אאאאאאאאא

אאK 
 

אאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK  אWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
אאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

אאאאאאאW 
  א  ،  ،א  א ١٢ א  ،١١٠

،אא،אאאאF،،E،
אאFאE،אא،،

،FאאאאאאאE 
אאאאאא 

 אאא 
١ אאאא 
٢ אאאאאאFא،א

،E 
٣ אאאאאF،א

E 
٤ אאאא 
٥ אאאאא 
٦ אאFE 
٧ אאאא 

 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٣٥ - 

 אאאאW 
؟אאFE  

אאFFEאLאE L 
؟אאאאFE  

؟אאFE  

 
 אאאאאW 
 אאאאW 

؟אFE  

؟אאFE  

؟אאאאאאFE  

 
 אאW 

؟אFE  

؟אאFE  

אאאא؟אאFE  

 
 אאאW 

؟אFE  

؟אאאאFE 

؟אאאאאאFE  

 
אא؟אא

FE 

 

אאאאא
؟אאFE 

 

 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٣٦ - 

 אאאאW 
 אאאאW 

؟אFE  

א؟א
FE 

 

אאאאאFא
אE؟FE 

 

 
 אאW 

؟אFE  

  אא؟

אאאאאFא
אE؟FE 

 

 
אאאא

؟אאFE 

 

 
 אאאאW 

אאאאא؟א
FE 

 

؟אאאאFE  

؟אאאאאא
FE 

 

؟אאאאFE  

؟אאאאאFE  

؟אאאאאאFE  

؟אאאאאאFE 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٣٧ - 

FEאאאא؟  

אFEאאאא  

؟אאאאאאאFE  

 
؟אאאאאFE  

אFאאאEאא؟FE  

 
 אאFEW 

؟אאFE  

؟אאאאFE 

؟אFE  

 
 W 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٣٨ - 

אאFAlternator Reassembly and ReinstallationE 

 ،אא
אאK،אא

אאאאK 

 א،אאא(pin)
אאאאF٣–٥٨KEאא

אאFאEא
(U)(U-shaped pin)F٣–٥٩EאK

אא،אאא
אאאאK 

 

 
F٣–٥٨WEאאאאא 

 

 
F٣–٥٩WEאאאא

א 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٣٩ - 

،אאאאאא
א

אאאאאא 

 

 אאא،א
אW 

١ J א،אאאK 
٢ J אאאאאא

אK 
٣ J אאאאK 
٤ J FEאאאא

אאאKאא،אK 
٥ J ،אאאאא

אאאא
אFא٣א–٥٨،٣–٥٩EאאK 

٦ J אאאא،אא
K 

٧ J ،אאא
אאאFאאאE

אKאאאאא
אאאK 

٨ J אאK 
٩ J אK 

١٠ J אאאFא
אKE 

١١ J אאאאK 
 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٤٠ - 

אאאא(Drive- Belt Check and Tension Test)  
 אאאאאאא

אאאאאא،K 
١ Jאא(Drive- Belt Check) 

אאאאאאאKאא
אא،אK

אאאאאKF٣–٦٠Eא
אא،אאKאאא

אאF٣–٦٠Eאאא،K 
 אאאאאא،אאאא

אאאאKאאאאא
،אאאאאאאK 

 

F٣–٦٧WEאאאא 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٤١ - 

٢ Jאאאא(Drive- Belt Tension Test) 
 F٣–٦١Eאאא

אאאאK
אאF٣–٦٢אEאאא

אאאאאK 
 

 
F٣–٦١WEאאא 

 
 אאאאW 

١ J אאאאK 
٢ J אאא 
٣ J אאאא

א 
 אאאאאאW 

١ J אאאאאא
אאF٣–٦١KE 

٢ J אאאאאאא
F٣–٦٢אKE 

٣ J אאאאא
אאאF٣–٦٢אKEאא١L٤



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٤٢ - 

(¼ inch)FאE،אאא
אK 

٤ J אאאאFאאא
EאאאאאאK 

 
 
 
 

 
אאאאא

،אא،א
אאא 

 
אאאא

אאאאאאF٦E
אא 

 

F٣–٦٢WEאW،אאאאWאאא 
 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٤٣ - 

אאאאאF٣–٦EאF٣–٧E،
אאאאF٢٦٨،٢٦٩E 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٤٤ - 

אאF٣–٦EWאא 
 

אא 
אא،אאאא

אK 
 

אאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK  אWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
אאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

אאאאאאאW 
  ،  ،  ،  ،א  א 

אא،Fאאאאא
אאE 

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

 W 
 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٤٥ - 

אאF٣–٧EWאאאאא 
 

אא 
אאאאאאK 

 
אאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK  אWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

אאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
אאאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

 
אאאאאאאW 

 א،،،אאא
 א א  ،  ،אאFא   א  א

אאאאE 
אאאאאאאא 

 אאא 
١ אאFאE 
٢ אאאאא 
٣ אאאא 
٤ אאאאאא 
٥ אאא 
٦ אאאאFאאאE 
٧ אאFאE 

 W 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٤٦ - 

אאאFCharging System Trouble DiagnosisE 

  אאאאK
אאאאאאW 

١ J אאWאא
אאא،אאא

אאאאאKא
،אא،א،א

אKאאאאא
،אא،אא

אK 

٢ J אאאWאאאא
אאKאאאאאאK

אאאאאאא،
K 

٣ J אWאאKא
אאא

אKאאאא
(FM)אאK،א،אאא

אK 

٤ J אאWאאא
א،אKא

،אאא،א
אKאא،א

אאאKאא
אא،אאK 

 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٤٧ - 

א،אאאא
א،א?K?،אאא

אאא 

 

 א،אא
אK 

 

א،אאא
אאאאא

אא 

 

١ J 
א א 

١ Jאא 
٢ Jא 
٣ Jאאא 
٤ J 
٥ Jאא 
٦ Jאא 
٧ Jאאא 
٨ Jאא 
٩ Jא 

١٠ Jא 
١١ Jא 
١٢ Jאא 

١ Jאא 
٢ J 
٣ Jאאא 
٤ Jא 
٥ Jאאא 
٦ Jאא 
٧ Jאאא 
٨ Jאאא 
٩ Jאא 

١٠ Jאא 
١١ Jאאא 
١٢ Jאאא



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٤٨ - 

١٣ Jאא 
١٤ J

א 
١٥ Jא 
 

١٣ Jאאא 
١٤ Jאא 
 
١٥ Jאאאא

א 

 

٢ Jא 
א א 

١ Jאא 
٢ Jאאא

אא 
٣ Jאא
٤ Jאא 
٥ Jאא

א 
٦ Jא 
٧ JאF

אאE 
٨ Jאא 
٩ Jא 

١٠ Jאאאאאא
١١ Jאאא

אא 
١٢ Jאאא 

١ Jאאא 
٢ Jאאא 

 
٣ Jאאא 
٤ Jאא 
٥ Jאאא

 
٦ Jאאא 
٧ J א א א  א 

א 
٨ Jא 
٩ Jאא 

١٠ Jאאא 
١١ Jאאאא 
 
١٢ Jאאאא 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٤٩ - 

٣ JאFאE 
א א 

١ Jאא 
٢ Jא 
٣ Jא 
٤ Jאא 
٥ Jאא 
٦ Jאא 

١ Jא 
٢ Jאא 
٣ Jאא 
٤ Jא 
٥ Jאא 
٦ Jאאא 

 

٤ J 
א א 

١ Jאא 
٢ Jאא 
٣ Jאא 
٤ Jאא 
٥ Jא 
٦ Jא 
٧ Jאאא 
٨ Jאאאאא 
٩ Jאא

אא 
١٠ Jאא 
١١ Jאאא
 
١٢ Jאאאא
١٣ Jאא 

١ Jאאא 
٢ Jאא 
٣ Jאאא 
٤ Jאאא 
٥ Jאא 
٦ Jאא 
٧ Jאא 
٨ Jאאאא 
٩ J א א א א א

א 
١٠ Jאא 
١١ J  א א א

א 
١٢ Jאאא 
١٣ Jאא 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٥٠ - 

٥ JאאאFאאE 
א א 

١ Jא 
٢ Jאאאא 
٣ Jאא 
٤ J 
٥ Jא 
٦ Jא 
٧ Jא 

 
٨ Jא

א 
٩ Jאא 

١ Jאא 
٢ Jאאאא 
٣ Jא 
٤ Jאא 
٥ Jאא 
٦ Jאא 
٧ J א א א  

א 
٨ Jאא 

 
٩ JאאKא

א 

 

٦ Jאא 
א א 

١ Jא 
٢ Jאאאא 

 
٣ Jא 
٤ Jאא 
٥ Jא 
٦ Jא 
٧ Jא 
٨ Jאאא 

١ JFאאאE 
٢ Jאא

אא 
٣ Jאא 
٤ Jאא 
٥ Jאא 
٦ Jאא 
٧ Jאא 
٨ J   א   



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٥١ - 

 
٩ Jא 

١٠ Jא 
١١ Jאאא

 

 
٩ Jאאא 

١٠ Jאא 
١١ Jאא 

 

٧ Jאאא 
א א 

١ Jאא 
٢ Jאא 
٣ Jאאא

א 
٤ Jא 
٥ Jאא

 
٦ Jאא

א 
٧ JאאFא

אE 
٨ Jאא 

١ Jאא 
٢ Jא 
٣ Jאא 

 
٤ Jאא 
٥ Jאא 

 
٦ Jאאא 

 
٧ Jא 

 
٨ Jאא 

 

٨ Jאאאאא 
א א 

١ JFEא 
٢ Jאא 
٣ J 

١ Jאא 
٢ Jא 
٣ JFאאאE 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٥٢ - 

٤ Jאא 
 

٥ Jאא 

٤ Jאאא
אא 

٥ Jאא 

 

٩ Jא،אא 

א א 

١ Jא 
٢ Jאאא 
٣ Jאא 
٤ Jא 

 
٥ Jא 
٦ Jאאא

 

١ Jאאאאא 
٢ Jאאאא 
٣ Jאאא 
٤ Jאאא

א 
٥ Jאאאא،אא
٦ Jאאא،

אאא 

 
١٠ Jאאאאאאא 

א א 

١ Jא 
٢ Jאא 

 
٣ Jא 

١ Jאאא 
٢ J،אאאאא

אאא 
٣ Jאאא،אא 

 
 
 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٥٣ - 

١١ Jא،אאאא 
א א 

١ Jאאא 
٢ Jא 

 
٣ Jאאאא 

 
٤ Jא 
٥ Jא      

א 

١ Jאאאא 
٢ Jאאא

אא،א 
٣ J א א   

אא 
٤ Jא،אאאאא
٥ Jא 

 
١٢ Jאאא 

א א 

١ Jאאא 
٢ J      

א 
٣ Jא 

 
٤ Jא 

١ Jאאאא 
٢ Jא 

 
٣ J   א א א

אא،א 
٤ Jאאאא،אא

 
١٣ Jא?? 

א א 

١ Jאאא 
٢ JאF

אאאE 
٣ Jאאאא 
٤ Jא 

١ Jאאאא 
٢ Jאא 

 
٣ Jאא 
٤ Jאאא



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٥٤ - 

 
٥ Jא 
٦ Jאא 
٧ Jא א   

א 

אא،א 
٥ Jאאאא،אא
٦ Jאאא 
٧ Jא  א   

אאא،א 

 
 

 
 
 
 
 
 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٥٥ - 

אאF١E 
אאאW 

٢١ J אאאאאאK 
٢٢ J אאאאF

E؟ 
٢٣ J אאאאאFאאאWE 

 J  אFאE 
 Jאאא 
 Jא 
 J،، 

٢٤ J אא،אאאFאא
אWE 

 J   
 J 
 J 
 Jאאא 

٢٥ J (A)W،אאאא(B)Wא
אאאאאK؟אFא

אאWE 
  Jא(A) 
  Jא(B) 
  Jא(A)א(B) 
  Jא(A)א(B) 

٢٦ J (A)W،אאא(B)W
אאאאאאK؟אFאא

אWE 
  Jא(A) 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٥٦ - 

  Jא(B) 
  Jא(A)א(B) 
  Jא(A)א(B) 

٢٧ J (A)W،אאאאא
(B)WאאאאKא
؟FאאאWE 

  Jא(A) 
  Jא(B) 
  Jא(A)א(B) 
  Jא(A)א(B) 

٢٨ J אאאאFאא
אWE 

  Jאא 
  Jאאא 
  Jא 
  Jא 

٢٩ J אאאאאFאEאאא،
אFאאאאאא

אאאEFאאאWE 
  Jאא 
  Jאא 
  Jאא 
  Jאאאאאא 

٣٠ J אFFEאאאWE 
  Jא      
  J 
  Jאא   
  J،،א 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٥٧ - 

אאF٢E 
 

אאאW 
٢١ J אאאאאאאא

אאK 
٢٢ J אאא(on/off)؟ 
٢٣ J (A)W،אא(B)Wאאא

אאאאאאאא
K؟אFאאאWE 

  Jא(A) 
  Jא(B) 
  Jא(A)א(B) 
  Jא(A)א(B) 

٢٤ J (A)W،אאאא(B)Wאא
אאאאK؟אFאא

אWE 
  Jא(A) 
  Jא(B) 
  Jא(A)א(B) 
  Jא(A)א(B) 

٢٥ J (A)W،אא(B)Wא
אאאK؟אFאאאWE 

  Jא(A) 
  Jא(B) 
  Jא(A)א(B) 
  Jא(A)א(B) 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٥٨ - 

٢٦ J (A)Wאא،א(B)W
אאאK؟אFאא

אWE 
  Jא(A) 
  Jא(B) 
  Jא(A)א(B) 
  Jא(A)א(B) 

٢٧ J (A)Wאא،א(B)Wא
אאאK؟אFאא

אWE 
  Jא(A) 
  Jא(B) 
  Jא(A)א(B) 
  Jא(A)א(B) 

٢٨ J (A)Wאאאא
،אא(B)Wאאא

א٦K؟אFאאאWE 
  Jא(A) 
  Jא(B) 
  Jא(A)א(B) 
  Jא(A)א(B) 

٢٩ J ،אאFאאאWE 
  Jא 
  Jא 
  Jאא 
  Jא 

٣٠ J אאא؟אFאא
אWE 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٥٩ - 

  Jא 
  Jא 
  Jא 
  Jאא 

 
 

 
 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٦٠ - 

אאF١E 
 

٢١ J אאא Jאא Jאא Jאא 
٢٢ J אא 
٢٣ J FE 
٢٤ J FE 
٢٥ J FE 
٢٦ J FE 
٢٧ J FE 
٢٨ J FE 
٢٩ J FE 
٣٠ J FE 
 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٦١ - 

אאF٢E 
 

٢١ J FאאאאאE 
٢٢ J א 
٢٣ J FE 
٢٤ J FE 
٢٥ J FE 
٢٦ J FE 
٢٧ J FE 
٢٨ J FE 
٢٩ J FE 
٣٠ J FE 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٦٢ - 

 
אאFאאE 

אאאF٣–١Eא 
 

 אא  א א   א א   א 
،אאאאאF√Eאא

،אאאאא 
אאאאWאאא 

א אאF؟אאE 

 

  

١.  א א    
  א

٢K א    א  
אא 

٣K א 
٤K א א א    

אא 
٥K אאא

אאא 
٦K   א     

אאאא 
٧K אא 
٨K אא 

    

אאאFאEאאא
א،????אאא

אK 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٦٣ - 

 
אאFאאE 

אאאF٣–٢Eא 
 

 אא  א א   א א   א 
،אאאאאF√Eאא

אאאא،א 
אאאאWאאאא 

א אאF؟אאE 

 

 

١ J    א  
  

٢ J א     
אאא 

٣ J א א אא  
אאא 

٤ J א   א    א
אא 

٥ J  א     אF 
אE 

٦ J אא 

    

אאאFאEאאא
א،? ???א אא 

אK 
 

 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٦٤ - 

 
אאFאאE 

אאאF٣–٣Eא 
 

 אא  א א   א א   א 
،אאאאאF√Eאא

אאאא،א 
אאאאWאאאאא 

א אאF؟אאE 

 

 

١ J אא  

٢ J אאא 
٣ J אאאא 
٤ J אאאא 
٥ J א  א   א א

 
٦ J אאא 
٧ J אאאא 
٨ J אאאFאאE 

    

אאאFאEאאא
א،????אאא

אK 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٦٥ - 

 
אאFאאE 

אאאF٣–٤Eא 
 

אאאאאא
F√Eאאא،אאא

א  א   א     ، א אא 
א 

אאאאWאאא 
א אאF؟אאE 


 

 

١ J אא 
٢ J א 
٣ J א 
٤ J אא 
٥ J א 
٦ J א 
٧ J אאא 
٨ J א א א א  

אאאא 
٩ J   א אא  

א 

    

אאאFא E אא  א
، א  ? ? ? ?א 

אאאK 
 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٦٦ - 

 
אאFאאE 

אאאF٣–٥Eא 
 

אאאאאא
،אאאאא F√Eא

א  א   א     ، א אא 
א 

אאאאWאאא 
א אאF؟אאE 


 

 

١ J אאאא 
٢ J אאאאאא 
٣ J אאאאא 
٤ J אאאא 
٥ J אאאאא 
٦ J אאFE 
٧ J אאאא 

    

אאאFא E אא  א
 א  ، ? ? ? ?א 

אאאK 
 
 
 

 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٦٧ - 

 
אאFאאE 

אאאF٣–٦Eא 
 

 א  א אא א אא
،אאאאאF√Eאא

אאאא،א 
אאאאWאא 

א אאF؟אאE 

 

 

١ J  אא א    
 

٢ J אאאא 
٣ J אא 
٤ J אאא 
٥ J  א א א  א

אא 
٦ J אאאאאא 
٧ J אא 
٨ J אא 
٩ J א 

    

אאאFאEאאא
א،????אאא

אK 
 
 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٦٨ - 

 
אאFאאE 

אF٣–٧Eאאא 
 

אאאאאא
،אאאאא F√Eא

    ، א אא א  א   א 
א 

אאאאWאאאאא 
א אאF؟אאE 


 

 

١ J אא 
٢ J אאא 
٣ J אאאאא 
٤ J אאא 
٥ J אאא 
٦ J אאא 
٧ J  אא   א  F

אE 

    

אאאFא Eא אא  
א  ، ? ? ? ?א 

אאאK 
 



א ١٧٢ אא 
אא אא- אFCHARGING SYSTEME 

 

- ٢٦٩ - 

 
אאFאאE 

אאאאא 
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