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אF4 J4–Eאאא 

 
 

 
אF4 J5Eאאאא 
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אF4 J6Eא 
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EאW 
אF4 J7EאאK 
 

 
אF4 J7Eא 

 
4 J2 J3אאאW 
אאאאאאאאא

אאK 
EאW 

אאאE1E2A1אאאאא
אא    אA1א א  Kא F4 J8 E  

אאK 
 

 
אF4 J8 JEאאא 
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אF4 J8 JEאאא 

 
אF4 J9EאאאאאK 

 

 
אF4 J9Eאאא 
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F4 J10EאאK 
 

 
אאאאאא 

אF4 J10Eא 
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EאW 
אF4 J11EאK 

 
אF4 J11E 

 

4 J2 J4אאאאW 
אאאאא

אאאאאאאאאאאK
אF4 J12EאאאK 

 
אF4 J12Eאאא 
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4 J3אאW 
4 J3 J1אאאאאאאאW 

אאאאאא
אאאאאאא

אאKאא
אKאאאאאאאא
אKF4 J13Eאאאאאאא

אאאאאאאאא
P.Nאאאא

אאאK 

 
אאאאאא 

F4 J13Eאאאאאאא 
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אF4 J14Eאאאאאאא
K 

 
אאאאאא 

 

F4 J14Eאאאאאאאא
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4 J3 J2אאאאאאאאW 
אאאא،אאא

אאא3
א120°א

KאאאאאאKאF4 J15E
אאאאאאאא

،אאאאאא
אאאאאאאאאאאאFאE

אאאא
FEאאאK 

 
אF4 J15Eאאאא 
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אF4 J16Eאאאאאא
אא3.3kV

א220 Vאאאאא
Δ/Υ33 kVאאאאאא

אאאΥLΥאאא،
אאאאאK 

 
אF4 J16Eאאאאאאאאא

אאא 
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אF4 J17Eאאאאאא
א6א kV

אאKא
אאאKאאאא

אאאאא220Vא
6 kV220 VKאאא 
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אאאאאא 

אF4 J17Eאאאאאאא 
بوقاية حرارية ضد زيادة التيار مع أجهزة القياس المختلفة 
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4 J3 J3אאאאאאW 
אאאאאאאF

אEאאFאאEאא
אאאאאאאאKא

אאאאאאKאאאא
אאאאאאK 

 
אאאאאW 

אF4 J18 JKE 
  

  

אF4 J18 JEאאאאא 
 
אאאאW 

א   א     א אא   א   
אF4 J18 JEK 

  

 

אF4 J18 JEא 
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אאאאאW 
אאF4 J18 JKE 

  

  

אF4 J18 JEאאאא 
 
אאאW 
אאא?א?אאאא

אאאF4 J18 JKE 

  
  

حادي الوجه ذو القطب المشطورالأمحرك ال) د- 18 -4(الشكل  
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אF4 J19   Eא אא
אK 

  

  

                             אאאאאא 
F4 J19Eאאאא 

 
4 J3 J4אאאאאאW 
  אאאאאאאא

אאאאאאK 
   א א  אא א  אא  א  

א   אא  א   א   
אK 
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  אאאאאא?א?אא
      אא  א  א   א א 

  א    א  K
אאאאאאאK

אאאK 
- אW 

א אא   א  א א 
א Kאאאאאאא

Wאאא 

אZ3א 
אאK 
אF4 J20EאאK 

  
  

אF4 J20Eאאא 
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-אW 
אאאאאאאאאא

אאאאאאKאא
אאW 

אZ3א 
אF4 J21EאאאK 

  

  

אאאאאא 
F4 J21Eאאאא 
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אF4 J22Eאאא
אאK 

  

                           אאאאאא 
אF4 J22Eאאאא 
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אא Jאאאאאאא אאא 
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4 J4W 
F1E F4 J23Eאא??אא??

אאא??אא،אאאא
אאK 

 
  

אF4 J23E 
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F2E F4 J24EאאאאFאא،
אאKE 

 
  
  

  
 

אF4 J24Eא 
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F3E F4 J25  Eא א א       

אKאאאאאאא
Kאאאאאאאאאא 

 
  

  
אF4 J25Eא 
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F4 J26 Eאאאא380 Vא א 
אאא

    א     א   א
א  אא    K  א אא  א

אאאאאK 
  

  
  

אF4 J26Eא 
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אאWאאאאאא
אאK 

 
אאWאאאאW 

1K אאאK 

2K אאאאK 

 
אאאWאא85٪ 

 
אאW6K 

 
אאWK 

 
אאWK 
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אאWאאאאא 
 

5 J1W 
אאאאא

Kאאא
Kאאא

אאאאאאאא
אאאK 

 
5-1 אאאאאW   

אאאאא
אאאאאאא

אאאאאאא
אאאאאא

אKאאF5 J1 JE
אF5 J1 JKE 

 
אF5 J1 JEאא 
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אF5 J1 JEאא 

 
אאאאאאא

אF5 J2 JKE 

  

אF5 J2 JEאאא 
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אF5 J2 JEאאא 
 

אאאKאא
אאאאאאאאאK

אאאאאאא
אאאKאאא

אאאאאאK
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KאאאאLאא 
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אF5 J4KE 
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אF5 J3Eאאא 

 

 
אF5 J4Eאאא 

 
אF5 J5Eאאא

אאאK 

 
אF5 J5Eאא 
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אF5 J6 Eא  א         
אאאאאK 

 
אF5 J6Eאא 

 

5 J3אאאאאאW 
אאאאאאא

אאאאא
אאאאאאא

אK 
אאאאאאא

אאאאאא
אאא

אF5 J7Eאא،אאאא
אאאאF5 J8KE 

 
אF5 J7Eאאאא 
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אF5 J8Eאאא 

 

א Jאאא
אאאאאא

אאא
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אF5 J9 JEאא 
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אF5 J9 JEאא 

 
אאאאאאאאא
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אF5 J10KE 
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אאאאאא 

אF5 J10Eאאאאאא 
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אאאאאF5 J11KE 
 

 


אF5 J11Eאאאאא 
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4 J5W 
F1EאF5 J12EאאאאאאW 

אWאאא220 VFאאE 
אW 

אWאא، 

 
 

אF5 J12Eאא 
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F2EאF5 J13EאאאאאאW 
אWא220 VFאאE 

אW 
אWאא، 

 
 

אF5 J13Eאא 
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F3EאF5 J14Eא،אא
220א V??Fא

אE 
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F4EאF5 J15Eאא380 V
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אאWאאאאK 

 
אאWאאאאW 

1K אאK 

2K אאאאK 

 
אאאWאא85٪ 

 
אאW6K 

 
אאWK 

 
אאWK 
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אאWאאא 
 

6 J1W 
אאאאFאEאאא

אאאאאאאאKא
אK 

 
6 J2אאW 
6 J2 J1אW 
F6א J1Eאא

W 
1 J אאWF3E13.8،60K 
2 J אWאK 
3 J אאWאא،אאאאאא

אFאKE 

4 J Wא،אא13.8א±4٪،100،
60،א400אL231K 

5 J אWאאא،אאFאKE 

6 J אאWF3E380L220
60K 
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אF6 J1E 

 



 108 אא 
אא Jאאאאאאא אאא 

 
 

- 102 - 

אF6 J2EאאאאK 
 

 
אאאאאא 

אF6 J2Eא 
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6 J2 J2אאW 
אF6 J3E
אאW 
1 J א 
2 J אאF1WE،

אאא،אאא
K 

3 J אא 

4 J אאF2WEאא
אK 

5 J אWאאאאאK 

6 J אאK 

7 J אאF3WEא
אK 

8 J אWאאK 

9 J אK 

10 J אאאאK 
 
אא،אאא

אFאE،אאא
א،אאא

אK 
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אא Jאאאאאאא אאא 
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אF6 J3E 

 

אאאאאא
א،אKאא
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אאאאאKאF6 J4E
FEאאאK 


אF6 J4Eאא 

6 J3אW 
אאאאאא

אאא،אאאאאK 
א،א

אאאאא،אאא
אKאאאאאאKאF6 J5E

אאאאאK 
 

 
אאאאאא 

אF6 J5Eאאאאאא 
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אאאאאאאאאK

אאא،אאאאKאF6 J6Eאא
א،אאאאאא

אאאאKאF6 J7Eאאא
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אF6 J6Eאאא 
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אF6 J7Eאאא 
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אF6 J8Eאאאאא،
אK 

 

 
אאאאאא 

אF6 J8Eאאאאא،
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6 J4אW 

 
6 J4 J1אאW 

אאאאאא،
אKאאאא،א

אאאFא?א?EאאאFאE،א
F6אאI1I2אא J9KE 

 

 
אF6 J9Eאא 
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אא Jאאאאאאא אאא 
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6 J4 J2אאW 
אאאאאאאא

אאאKאF6–10Eא،אא
אאאאFEאאאא
אאאKאאא

אאאאאאאאאא
אאאאאאאאא

אאאאK 
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אF6–10Eאאא 

6 J5אאאW 
אאאאאאKאא

אאא،אא،אאא
אאאאKאאאא
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אא Jאאאאאאא אאא 
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אאאאאאאאאאא
אאאאאKאאאאאאאאאK

אאאאאאKאאאאK 
אF6–11Eאאאאאא

א6KאFYLEאא
א22K،אאא

אאאא،א
אאאאאאKא

אאאF22KEאאאאK 
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- 113 - 

 
אאאאאא 

אF6–11EאאאאאאF–E
אאאא 
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6 J6אW 
אאא،אא

،אאאאאא،אאא
אKאאאא

،KאF6 J12EאאאאאK 
 

 
אאאאאא 

אF6 J12Eאאאאא 
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6 J7W 
F1E אאאLFLEאאא

אאאאא11Kאא3.3K 

F2E אF6 J13Eאאאאאאא
אאאאK 

 
אF6 J13Eאאא 
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אא Jאאאאאאא אאא 
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F3E אF6 J14Eאאאא

אאא،אאאאא
אאאאאK 

 

 
אF6 J14Eאאאא 
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אא Jאאאאאאא אאא 
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F4E אF6 J15Eאאאא،

א،אאאא
א،אאא

א،א
Fא Jא–אKEאWאאאאאK 
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אא Jאאאאאאא אאא 
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אF6 J15E 
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אא Jאאאאאאא  

 
 

 

  
  

 

אא 
  

(1) Technical drawing. 
(Pak German Training Programme). 
  

(2) Engineering Drawing. 
(By Prof. Michel Ghalioungui and Dr. M. A. H. El- Rakabawy) 
 

(3) Graphical Symbols for Electrical Power and Electronics Diagrams (I E C 7).  
 
(4) Experimentier Bausteinsysteem . 

(By Siemens)  
 

F5E אא–אא–אא 
א 
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א 
 

 K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K 
 K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K 

 
 

אאWאאא K K K K K K K K K K K K K K K K K K K K K1 
1 J1 K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K1 
1 J3אאאאאא K K K K K K K K K K K K K K K K K K7 
1 J3 J1אאאא K K K K K K K K K K K K K K K K K K7 
1 J3 J2א K K K K K K K K K K K K K K K K K K K K10 
1 J3 J3אא K K K K K K K K K K K K K K K K K K J15 J 
1 J3 J4אא K K K K K K K K K K K K K K K K K K J15 J 

 
אאWאאאאא K K K K K K K K K K K K K K K K K27 

2 J1 K K K K K K K K K K K K K K K K K K K K K K K K K K K K J23 J 
2 J2אאאא K K K K K K K K K K K K K K K K K K K K K28 
2 J2 J1אאא K K K K K K K K K K K K K K K K K28 
2 J2 J2אאאאא K K K K K K K K K K K K K K K K K29 
2 J3אא K K K K K K K K K K K K K K K K K K K K K K K K K36 
2 J4 K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K38 

 
אאWאאאאאא K K K K K K K K K K K K41 

3 J1 K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K41 
3 J2אא K K K K K K K K K K K K K K K K K K K K K K K K41 
3 J3אאא K K K K K K K K K K K K K K K K K K K K K K K K43 

10303אאאאאW K K K K K K K K K K K K K K K K K43 
20303אאאאאאW K K K K K K K K K K K K K K44 
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30303אאאאאW K K K K K K K K K K K K K K K45 
40303אאאאW K K K K K K K K K K K K K K K48 

503W K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K53 
 

אאאWאאא K K K K K K K K K K K K K K K K K K60 
4 J1W K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K60 
4 J2אאW K K K K K K K K K K K K K K K K K K K K K K K K K K60 
4 J2 J1אאאW K K K K K K K K K K K K K K K K60 
4 J2 J2אאאW K K K K K K K K K K K K K K K K K K K61 
4 J2 J3אאאW K K K K K K K K K K K K K K K K K K K61 
4 J2 J4אאאW K K K K K K K K K K K K K K K K K K61 
4 J3אאW K K K K K K K K K K K K K K K K K K K K K K K K K K64 
4 J3 J1אאאאאאאאW K K K K K K K K K K K K64 
4 J3 J2אאאאאאאאW K K K K K K K K K K K K65 
4 J3 J3אאאאאאW K K K K K K K K K K K K71 
4 J3 J4אאאאאאW K K K K K K K K K K K K72 
4 J4W K K K K K K K K K K K K K K K K K K K K K K K K K K K K K75 

 
  

אאאאאWאא K K K K K K K K K K K K83 
5 J1W K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K83 
5 J2אאאאאW K K K K K K K K K K K K K K K83 
5 J3אאאאאא K K K K K K K K K K K K K85 

405W K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K91 
 

אאWאאא K K K K K K K K K K K K K98 
6 J1W K K K K K K K K K K K K K K K K K K K K K K K K K K K K K98 
6 J2אאW K K K K K K K K K K K K K K K K K K K K K98 
6 J2 J1אW K K K K K K K K K K K K K K K K K K K K K K K K K98 
6 J2 J2אאW K K K K K K K K K K K K K K K K K K K K K K K101 
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אא Jאאאאאאא  

 
  

 

6 J3אW K K K K K K K K K K K K K K K K K K K K K K K K K K K103 
6 J4אW K K K K K K K K K K K K K K K K K K K K K K K K K K K105 
6 J4 J1אאW K K K K K K K K K K K K K K K K K K K K K K K K105 
6 J4 J2אאW K K K K K K K K K K K K K K K K K K K K K K K106 
6 J5אאאW K K K K K K K K K K K K K K K K K K K K K K K K109 
6 J6אW K K K K K K K K K K K K K K K K K K K K K K K K K K K110 
6 J7W K K K K K K K K K K K K K K K K K K K K K K K K K K K K K111 

 
אא K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K123 



  

 

  


