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אKאאא
אא،אK

אאאאאKאF٧J٤E
FEאאאK








١٣٣אא
אאאאאאא 

 
 

- ١٢٦ - 




F٧J٣E 










١٣٣אא
אאאאאאא 

 
 

- ١٢٧ - 







F٧J٤E 




٧J٣אW
אאאאאא

אאא،אאאאאK
א،אאא
אאא،אאאאK

אאאאאאKאF٧J٥E
אאאאאK








١٣٣אא
אאאאאאא 

 
 

- ١٢٨ - 






אאאאאא


F٧J٥Eאאאאאא 


אאאאאאאאאK

אאא،אאאאKאF٧J٦Eאאא
،אאאאאאא

אאאKאF٧J٧Eאאא
K



١٣٣אא
אאאאאאא 

 
 

- ١٢٩ - 

אF٧J٨Eאאאאא،
אK









F٧J٦Eאאא


 








F٧J٧Eאאא


 





١٣٣אא
אאאאאאא 

 
 

- ١٣٠ - 





אאאאאא





F٧J٨Eאאאאא،


 


 
 
 
 
 



١٣٣אא
אאאאאאא 

 
 

- ١٣١ - 

٧J٤אW 


٧J٤J١אאW

אאאאאא،
אKאאאא،א

אאאFאEאאאFאE،אא
אI١I٢F٧J٩KE







F٧J٩Eאא 


٧J٤J٢אאW
אאאאאאאא

אאאKאF٧–١٠Eא،אא
אאאאFEאאאא
אאאKאאא 



١٣٣אא
אאאאאאא 

 
 

- ١٣٢ - 

 
אאאאאאאאא

אאאאאאאאא
אאאאK











F٧–١٠Eאאא 



١٣٣אא
אאאאאאא 

 
 

- ١٣٣ - 

٧J٥אאאW
אאאאאאKאא

אאא،אא،אאא
אאאאKאאאא

אא،אאא،אאא،אאא
אאאאאKאאאאאאאאאK

אאאאאאKאאאאK
אF٧–١١Eאאאאאא

٦KאFYL∆Eאא
א٢٢K،אאא

אאאא،א
אאאאאאKא

אאאF٢٢KEאאאאK



١٣٣אא
אאאאאאא 

 
 

- ١٣٤ - 




אאאאאא

אF٧–١١EאאאאאאF–E
אאאא 





١٣٣אא
אאאאאאא 

 
 

- ١٣٥ - 

٧J٦אW
אאא،אא

،אאאאאא،אאא
אKאאאא

،KאF٧J١٢EאאאאאK



אאאאאא

F٧J١٢Eאאאאא 




١٣٣אא
אאאאאאא 

 
 

- ١٣٦ - 

٧J٧W
F١E אLF∆L∆Eאאא

אאאאא١١Kאא٣}٣K 
F٢E F٧J١٣Eאאאאאאא

אאאאK 
F٣E F٧J١٤Eאאאא

אאא،אאאאא
אאאאאK 

F٤E F٧J١٥EאאאאΥ،
א،אאאא

א،אאא
א،אFאJא

–אKEאWאאאאאK




١٣٣אא
אאאאאאא 

 
 

- ١٣٧ - 









F٧J١٣Eאאא
 





١٣٣אא
אאאאאאא 

 
 

- ١٣٨ - 







F٧J١٤Eאאאא 



١٣٣אא
אאאאאאא 

 
 

- ١٣٩ - 




F٧J١٥E 



١٣٣אא
אאאא 

 
 

- ١٤٠ - 

אא
 

(١) Technical drawing. 

(Pak German Training Programme). 
  

(٢) Engineering Drawing. 

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

(٣) Graphical Symbols for Electrical Power and Electronics Diagrams (I E C ٧).  

 
(٤) Experimentier Bausteinsysteem . 

(By Siemens)  
 

F٥E אא–אא–אא

א



١٣٣א
אאאא 

 
 

 

א


אא
א

אא
אאאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١

١٠١ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٢

٢٠١אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٢


אא
אאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٧

١٠٢KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٨
٢٠٢אאאאאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٨

١٠٢٠٢אאאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٨
٢٠٢٠٢אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٢ 
٣٠٢٠٢אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٦
٤٠٢٠٢אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٢٢


אא

אאאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٢٨
١٠٣KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٢٩
٢٠٣אאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٢٩

١٠٢٠٣אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٢٩
٢٠٢٠٣אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٣٣
٣٠٢٠٣אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٣٥
٤٠٢٠٣אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٣٦



١٣٣א
אאאא 

 
 

 

٥٠٢٠٣אאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٣٩
٣٠٣אאאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٤١

١٠٣٠٣אאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٤١
٢٠٣٠٣אאאאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٤٢

٤٠٣אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٤٩
٥٠٣KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٥٢


אאא
אאאאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٥٤

١٠٤KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٥٥
٢٠٤אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٥٥
٣٠٤אאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٥٧

١٠٣٠٤אאאאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٥٧
٢٠٣٠٤אאאאאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٥٩
٣٠٣٠٤אאאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٥٩
٤٠٣٠٤אאאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٦٥

٥٠٤ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٧٠


אא
אאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٧٥

١٠٥KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٧٦
٢٠٥אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٧٦

١٠٢٠٥אאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٧٧
٢٠٢٠٥אאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٧٧
٣٠٢٠٥אאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٧٨
٤٠٢٠٥אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٧٨



١٣٣א
אאאא 

 
 

 

٣٠٥אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٨٢
١٠٣٠٥אאאאאאאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٨٢
٢٠٣٠٥אאאאאאאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٨٢
٣٠٣٠٥אאאאאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٩٠
٤٠٣٠٥אאאאאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٩٠

٤٠٥ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٩٤


אא
אאאאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٠٠

١٠٦KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٠١
٢٠٦אאאאאKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٠١
٣٠٦אאאאאאKKKKKKKKKKKKKKK١٠٣
٤٠٦KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١١٦


אא
אאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٢١

١٠٧KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٢٢
٢٠٧אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٢٢

١٠٢٠٧KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٢٣
٢٠٢٠٧אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٢٥

٣٠٧אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٢٧
٤٠٧אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٣١
٥٠٧אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٣٣
٦٠٧אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٣٥
٧٠٧KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٣٦

אאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٤٠



 

 


 





































אאאאאא

אאFאEא
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