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אאאאאאא 

אא
א 

١אאאK 
٢אאFאE

אאK
٣אאאאK 
٤א0.20mm 
٥א0.35mm 
٦אאK 
٧אאא2mm 
٨א3mmאK 
٩אאK
١٠K
١١אFE١אאאK 

אאא
אא 

١אK
٢אK
٣אK
٤K
٥אאK
٦K
٧K
٨אK
٩K
١٠K
١١K
١٢K
١٣אאFאאKE 
١٤K
١٥אK 
١٦אK 
١٧אאאK 
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אאאWאאאאא 
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 ،אאאאאאא 

Kאאאאאא
אK

KאאW 
אאאאאא 

FאKE 
אאאאKא

אאאKאא
אKאאאאKא

אאאאאא
FאאאEאK 

אF١Eאאאאא
אאK 
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F J١Eאאאא 

אא 
 

אאא
אאאאאאאא

אאKFאאKE 
אW 

אאאאKא
אאKאאאאא

אKאאK
FאEאא

K 
אאאאK

אאK 
אאFאאWE 

אאאאאK
אאאאאאא

אאאK
אאאאאאא

אאאKK 
אF٢EאאאK 
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אF JEאK 

אאאא
אאאא

אאאK 
אK 

אאאאאKא
אאאאאאKא

KKא
אKאאKא

אאאKאא
אW 

אאאF١١٠E
F٦٠EאאKאאא

אאKאאאאK
אאאW 

אאFZ٢٦٥٠GאאLאאE 
אאF٦٠KE 

 
אF٢EאאאK 
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אאאאא
Kאאאאא

אF٢٠E٪אאאK 
 
 

אאא
אאאKאF٣EאאK 
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אאאK 

אאאאאאאאאא
אאKא
אאאK 

אFאEא
אאאאא

אKאא
אאאא

אKאאאאאאK 
אאK

אאאאאאאא
אKאאKK 

אאW 
אKאאא

אאאKאאא
EאאFאאא

אK 
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אאWאאאאאא

K 
 

אאאW 
١K אאWאאא

אאאK 

٢K אאWאאאK 

٣K אאWאא
אK 

٤K אאWאא
אFFIKE 
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אא 

 
אW 

אאאאא
אאאאאאא

אאאW 

١Lאאאאאאא
אאאK 

٢Lאאאא
אK 

٣LאאאאאK 

٤LאאאאאאK 

٥LאאאאK 

٦LאאאאאאK 

٧LאאאאK 

٨LאאK 

٩LאאאאאאK 

١٠LאאK 

١١LאאאK 

١٢LאאאאאK 
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אאאאאא 

אא
א 

١אאאK
٢אאאK
٣א0.20mm 
٤א0.25mm 
٥אא1mm 
٦3mmאK 
٧אאK 
٨K 
٩K
١٠K 

١١אFE1.5mmאא
אK 

אאא
אא

١אK 
٢אK 
٣אK 
٤K 
٥אאK 
٦K 
٧K 
٨אK 
٩K 
١٠K 
١١K
١٢K
١٣אאFאאKE 
١٤אK 
١٥אK 
١٦אK 
١٧אאאK 
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אאאאאאאאאא 

١LאאאאאאWאאא
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אK 

٢Lאא
אK 

٣Lאאאאאא
K 

٤LאאאK 

٥LאאאאאK 

٦LאאאאאאK 

٧LאאאאאאאK 
٨Lאאאאאא

K 
٩LאאאK 
١٠LאאאאאאK 
١١LאאאאאK 
١٢LאאאאK 
١٣Lאאאאאאאא

אאאK 

١٤Lאא א א א
אK
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אאWאא 
W 

 אאאאא
אאKאא

אאאאא
אKאאאאא

KאFאKE 
אאאאא

אאאאK 
אאאאW 

אא 
١ Uאא 
٢ UBא 
٣ UFא 
٤ USא 
٥ UVא 
٦ IAאאא 
٧ IFא 
٨ INאא 
٩ IMאאא 
١٠IΔNאאא 
١١RBא 
١٢REאאא 
١٣RHאא 
١٤

RISO
א 

 
١٥RKא 
١٦RLא 



אאאא
 

אאאא 
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١٧RMא 
١٨RPא 
١٩RSא 
٢٠RSCHאא 
٢١RUאאא 
٢٢RVא 
٢٣RNא 
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אWאאאאאK
אאאאK 

2GA32
76-4 

A C D E F G H J K L M N P Q R S T U V W X   

2GA32
76-5 

1                      
 
 

E F

E1 1 1  1       1      1 1 1     
E2 1 1  1       1      1 1 1     

E3.1 1 1     1    1      1  1   1  
E3.2 1 1     1    1      1  1   1  
E3.3 1 1      1   1      1  1   1  
E4.1 1 1  1     1  1 1       1     
E4.2 1 1       1  1        1    1
E4.3 1 1  1     1  1        1    1
E5.1 1 1  1       1 1       1     
E5.2 1 1  1       1 1      1 1     
E6.1 1 1  1       1       1 1     
E6.2 1 1  1       1       1 1     
E6.3 1 1  1       1 1      1 1     
E6.4 1 1  1       1   1     1     
E6.5 1 1  1 1      1        1     
E6.6 1   1 1      1 1       1     
E7.1 1 1  1  1     1 1      1   1   
E7.2 1 1  1  1     1 1      1 1     
E7.3 1 1   1 1     1 1      1 1     
E7.4 1 1   1 1     1 1     1 1 1     
E7.5 1 1   1 1     1 1  1     1     
E7.6 1 1  1 1 1     1   1    1      
E8.1 1 1  1         1      1     
E8.2 1 1 1 1         1    1 1 1     
E8.3 1 1 1 1 1     1 1  1     1      
E8.4   1 1      1 1  1           
E8.5 1 1 1 1       1  1      1     

E10.1           1     1  1 1 1    
E10.2           1 1   1   1 1 1    
E10.3    1       1      1 1 1 1    
E10.4                   1     
E10.5           1     1  1  1    
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אא 
אאאאאא 

אאWאאאאאאאW 
אאW 

،אאאאאאא
אK 

 
אאאאW 

אאאאאאאאKW 
אאאאאאאאאא

אK 
 

אאW 
 JאRL1=1 Ω

 Jאא                         RPEN =1 Ω
 JאFאאאERB=2 Ω    
 JRU א 
 

אF١Eאאאאאאא 
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אא 
אW 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
אF٤Eאאאאאאא 
 
 

אאW 
١ JאאK 

٢  Jאאאא 
FRUEא 

 

220/380V / PEN   60 HZ 

A

vv

IM

UF UB

L1
L2
L3
N
PE

RB RU

R PEN

RL1

RK



אאאא
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אW 
IM /mA UB /v UF /v RU /Ω 

66 190190 0 Ω 
59 165192 500 Ω 
28 80216 5000 Ω 
7 12215 50000 Ω 

אאאWאאFRU=50KΩKE 

 
אFRU=50 ΩKE 

12.45V3KΩ*4.15mAR*IU

219.9v50kΩ0(3kΩ*4.15mA)R(R*IU

4.15mA
2Ω50KΩ3KΩ1Ω1Ω

220

RRRRR

U
I

MMB

UMMF

BUMLL1
M













 

 

אW 
אאאRUא UB 

אאאIM 

אW 
אאאאK 

אW 

١ JאאאאאK 
٢ JאאאK 
٣ JאאK 
٤ JאK 
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אאW 
אאאאאאא 
אאW 

אאאאKאאK 
אאW 

אאאאאא
אאאאאאK 

אאW 
 Jא RL1=1 Ω 
 Jאא       RPEN =1 Ω
 Jא RB =2 Ω   
 Jא Rk= 0 Ω    
 Jאא    RU= 500 Ω

אאאF٥Eאאאאאא
א 
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אאאא 
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אאW 
אW

אF٥Eאאאאאאא 
 

אאW 
אאW 

١ JאאK 
٢ JאאאKאRK  

אK 
אW        

IM = 60mA 
UB = 170v 
UF = 210v 
U = 215v 

220/380V / PEN   60 HZ RL1
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אאאWאאFRU=50KΩKE 

 
 

אאאאFUBKEFRK= 0 ΩKE 

vRRI UMM 7.219)50010*3(*10*7.62)(*U

188V3KΩ*62.7mAR*IU

62.7mA
2Ω5003000Ω0Ω1Ω1Ω

220

RRRRR

U
I

33
F

MMB

BUMLL1
M















 

אW 
אאRk א  UBK

אאאIMK 
אW  

אRk،אאא
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UB UF Im RK 

   0Ω 

   10Ω 

   1000Ω 
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א؟ 
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אא 
 
 
 
 
 
 
 

 
 

 
 
 



אאאא
 

אאאא 
 

 
164 

אאאאFאאE 
אאWאאאאאא 

 JWאK 
אאW 

אאאאא
אKאאאאאK

אאאF42VKE 
אאW 

 Jא RL1=1 Ω 
 Jאא       RPEN =1 Ω
 JאRB =2 Ω   
 JאRk= 0 Ω    
 Jאא   RU= 500 Ω

 
אאאF٦Eאאאא

אא 
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אאWאאאאאא 
 Jאאאאא 

אאW 
אאאאא

אKאאאאאK
אאאF42VKE 

אאW 
 Jא RL1=1 Ω 
 Jאא       RPEN =1 Ω
 JאRB =2 Ω   
 JאRk= 0 Ω    
 Jאא   RU= 500 Ω

 
אאאF٧Eאאאאא

אא 
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אאW 

אW 
FאאE 

 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 

אF٧Eאאאאאאא 
אאW 

١ JאאאFאE 
٢ JאאW 

U v = 46v 
U B = 0v 

٤ J אאאאFK 
٥ JאאW 

UV= 45v 
UB=195v 

220/380V / PEN  60 HZ

v UB

L 1
L 2
L 3
N
P E

RU

R P E N

RL 1

R B

2 2 0V

4 2 V

4 2 V
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אWאאא
אK 

אאאK
אאאK 

אW 
אאאאKא

אא،אאאאK 
אאW 

אאאאאא 
 Jא 

אאW 
אאאאאאאאא

אאKאאאאא 
אאW 

 Jא RL1=1 Ω 
 Jאא       RPEN =1 Ω
 JאRB =2 Ω   
 JאRk= 0 Ω    
 Jאא   RU= 500 Ω

 
אF٨Eאאאאאאאאא

אKאאאאא 
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אאW 
אאW 

אאW 
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١ Jאא 
٢ JאאאW 

UB=195 v 

אאW 
١ JאNא LK 
٢ JאאאW 

UB=6 v 
אאW 

١ Jאא 
٢ JאאאK 

UB=200 v 

אW 
אK 

אW 
אאאאאאאאאאK 
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אאאW 
אאאאאFאE 

אאW 
אאאאאאא

אFאKE 
אאאא380v
אאK 

 
אאW 

 Jא RL1=1 Ω 
 Jאא       RPEN =1 Ω
 JאRB =2 Ω   
 JאRk= 0 Ω    
 JאאאRE= 5 Ω

 
אF٩EאאאאאאFאE 
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אאW
FאאE 

 
אF٩EאאאאאFאE 

 
אאW 

١ JאאKאLאK 
٢ JאאW 

UF = 0 v 
٣ JאאאN אאK 
٤ JאאW 

UF = 220 v 
 

220/380V / PEN   60 HZ 
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אאW 
אא

 
אאW 

אאא
K 

GאאW 
 Jא RL1=1 Ω 
 Jאא       RPEN =1 Ω
 JאRB =2 Ω   
 JאRk= 0 Ω    
 JאאאRE= 5 Ω
 JאRISO =0 Ω

 
אאF١٠Eאאא
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אאW 
                            


אF١٠Eאא

 
 

אאW 
١ JאאאK 
٢–אאאLאאK 
٣–אאWUF= 0 v 
٤ JאאאNאא 

٥ JאאWUF= 220v 

٦ JאאאK 
٧ JאאאאK 
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אW 
K
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אW 

אאאאאK 
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אאWאאא 
 

אאW 
אאאK 

אאW 
 Jא RL1=1 Ω 
 Jאא       RPEN =1 Ω
 JאRB =2 Ω   
 JאRk= 0 Ω    
 JאאאRE= 5 Ω
 JאRISO =0 Ω

 
אF١١Eאאאאא 
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אאW 

אF١١Eאאאא 
 

אאW 
١ JאאאאK 
٢ JאאאאאאאK 
٣ JאאUFאאאKאא

א 

        UF =0 v 
    UFK =0 v  

      
٤ JאאאW 

            UF=220v 
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אW 
אא

אאאאאK 
 

אW 
אW 

١ J אK 
٢ J אאאאאא

אK 

٣ J אאK 
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W 

١ Jאאא 

אW JאאאK 
  JאאK 

٢ J؟אאאאא 
אW JאאאאאאאאK 

  Jאאאאא
אK 

٣ J؟ 
אWא،אאאא

K 
٤ Jא؟א 

אWאאאK 
٥ J؟א 

אWאאאK 
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א אW 

אאאאא 
אאW 

אאאאK R SאאK 
אאW 

 Jא RL1=1 Ω 
 JאRN =2 Ω   
 Jא RB= 2 Ω    
 Jא RK= 0 Ω
 Jאאא RS=  Ω

 

אF١٢Eאאאאאאא 
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אאW 
אW

FאאE 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
אF١٢Eאאאאאא 
 

אאW 
١ JאאK 
٢ JאאW 

 JאIF/ A 

 Jא  UF/ v 

 JאTa/ sec 
 

220/380V / PEN   60 HZ 
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אאאW 
Ta/ sec UF /A IF / A R S/ Ω 

00 215 88 mA 2000 Ω 
00 210 1,200 mA 160 Ω 
00 170 10 A 15 Ω 

  50 sec 120 20A 5 Ω 
14 sec 80  30A 2 Ω 
4 sec 50 34A 1 Ω 

 

אW 
אאאאK 

אW 
אאא

אK 
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אאWאאאFP.M.E.SCHEMEE 

אאW 
אאאאא

אKאאאאא
אאPEN     

אאW 
 Jא RL1=1 Ω 
 Jא       RPEN =1 Ω
 JאRB =2 Ω   

אF١٣EאאאאFP.M.E.SCHEMEE 
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אF١٣EאאאFP.M.E.SCHEME 

אאW 
אאW 

١ JאאK 
٢ JאאאאW 

 
 

TA/sec UF IF RK 
00 0 0,22 A 1000 ohm 
00 33 15 A 10 ohm 

א א J J J J J 0 ohm 

Wא 
אRK אאאK 
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אאW אRPEN  אאאא
FP.M.E.SCHEMEE K 
 

אאW 
אאR PEN אאאא

FP.M.E.SCHEMEEK 
אאW 

 Jא RL1=1 Ω 
 JאRB =2 Ω   
- א 


RPEN = Ω 

 אF٤١E א
RPEN  אאאא

FP.M.E.SCHEMEE K 
 
   

 



אאאא
 

אאאא 
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אאW 

 
אF٤١EאRPEN  אאאא

FP.M.E.SCHEMEE K 
 

אאW 
١ JאאK 
٢ Jאא(IPEN , UF) 

UF IPEN RPEN 
02,31Ω 

39220 Ω 
1800,46400 Ω 
2200 ٠ Ω 

 



אאאא
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אW 
RPEN  אUF  

אW 
RPENא

אKא
אPEN אאאאאאK 
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אאאא 
 

 
189 

אאאWאאא 
אאW 

אאאאK 
אאW 

 Jא RL1=1 Ω 
 J RPEN =1 Ω   
 JאRE= 5 Ω    
 Jאא RK= 0 Ω
 Jאאא 
 

אF١٥Eאא
אאא 

 
 
 
 
 
 
 
 
 

 
 

RB=  Ω



אאאא
 

אאאא 
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אאW 
 

 
אF١٥Eאאאא 
 

אאW 
١ JאאK 
٢ Jאא(I F , UF) 

UF IFRB 

215V88 mA 2000 Ω 
90V18 A5 Ω 
50V24A2 Ω 

 

אW 
אUFאRBK 



אאאא
 

אאאא 
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אW 
אאאL1,L2,L3א

אRBאאPEN
אRBK 

אRE אאW 
UF IF RE 

א 1.4 160 Ω 
23 1215 Ω 
50245 Ω 
76372 Ω 
92441 Ω 

 

אW 
אא 

אW 
אא 
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אאW 
אאאאא 

אאW 
אאאאא

א 
אאW 

 Jא RL1=1 Ω 

 Jא RB =2 Ω   
 JאR(PEN)= 0 Ω    
 Jאא RK= 0 Ω

 
١ JאאK 

 
אF١٦Eאאאאא

אא 
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אאW 

 
אF١٦Eאאאאאא

א 
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אW 
١ JPEN220VK 

٢ Jא PENאאאא
אאKאאK 

٣ Jאא
20VאאK 

W 
אPENאאK 

 
W 

אאאא
אאאK 

W 
אאאאאא

אK 
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אאWאאא 
אאW 

אאאאא
אאאKK 

אאW 

 JאRL1=1 Ω
 Jא               RN =1 Ω
 Jא RB=2 Ω    
 Jאאא RE= 160Ω

אא RK= 0 Ω

 
אF١٧Eאאאאא 
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אאW 

 
אF١٧Eאאאאא 

 
אאW 

 
١ JאאK 
٢ JאאאFאאKE  

אW 
אאאK 

 
 
 



אאאא
 

אאאא 
 

 
197 

אW 
אKאאאK 

 JאאאאK 
אRPKאאא

אאאRPK 
אW 

 אF26mAEאאאK 
אW 

אאאאΔI = 26mAK 
 JL1NאאKא

אK 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



אאאא
 

אאאא 
 

 
198 

אאWאאאא 
אאW 

אאאאאK 
אאW 

 JאRL1=1 Ω
 Jא               RN =1 Ω
 Jא RB=2 Ω    
 Jאאא RE= 160Ω

אא RK= 0 Ω

אאW 
١ JאאK 
٢ JאRKאK 

אF١٨Eאאאאא
א 

 
 
 
 
 
 
 
 
 
 
 
 
 



אאאא
 

אאאא 
 

 
199 

אאW 
 
 
 
 
 
 
 
 
 
 
 
 

 
אF١٨Eאאאאא 

 
 

א UF /v IF /vRK /Ω 

 32V 0.2A1000  Ω 
 א א 10  Ω 

 J J J J J J J J J J J J J J J J J J J J0   Ω 
 

אW 
אRK،א

אאKאRKK
אאK 

 
 

220/380V / PEN  60 HZ



אאאא
 

אאאא 
 

 
200 

 
אאאWאFR N EאFFIE 
אאW 

אאPEאNא FIK 
אאW 

 
   

 
 

 Jא RL1=1 Ω 

 Jא       RN =1 Ω
 Jא RB =2 Ω   
 Jאאא RE= 160 Ω    
 J אא 
 

אF١٩EאאFPE, NE
אFFIE 

 
 
 

 
 

Rk=  Ω



אאאא
 

אאאא 
 

 
201 

אאW 
 

אF١٩EאאFPE, NEאFFIE 
 

אאW 
١ JאF١KE 

WאאאK 
٢ JאF٢KE 

אאאK 
 
 
 
 
 



אאאא
 

אאאא 
 

 
202 

אW        
א UF / V IF / A RK / Ω 

 4v0 0 Ω 

 34v 16A 10 Ω 

א
א 

אא אא 0 Ω 

 

אW 

 אFPEEאFPEEFNEאא
אאאK 

FPEEFNEאאאאK
FPEEFNEאאK  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



אאאא
 

אאאא 
 

 
203 

אאW 
אPEאאא 

אאW 
אאPEPEאאא FIK 

אאW  
 Jא RL1=1 Ω 
 Jאא       RN =1 Ω
 JאRB =2 Ω   
 J א Rk= 0 Ω
 - אא RU = 500 Ω

 Jאאא RE= 500 Ω    
א   PE RPE = 0 Ω

אF٢٠EאאPEאאא 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



אאאא
 

אאאא 
 

 
204 

אאW 

אF٢٠EאאPEאאא 
 

אאW 
١ J FאPEKE 

٢ J אאK 

٣ J אW 

Im UBUF 

58 Ma190 v220 v 
 

 
 
 



אאאא
 

אאאא 
 

 
205 

W 
 אאאIm = 58 mA

אאאIm = 300 mAK 
אW 

 אPEאאPE
אאאאK 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



אאאא
 

אאאא 
 

 
206 

 אאW  
אאא 

אאW 
אאאאKאPE

אK 
אאW 

 Jא RL1=1 Ω 
 Jאא       RN =1 Ω
 JאRB =2 Ω   
 J א Rk= 0 Ω
 Jאאא RE= 500 Ω    

 
אF٢١Eא אאא 
 
 

 
 
 
 
 
 
 
 
 
 
 
 



אאאא
 

אאאא 
 

 
207 

אאW 

אF٢١Eאא אאא 
אאW 

١ J א٢K 

٢ J אאPEK 

אW 
 אREאK  

 
 
 
 
 

אW 



אאאא
 

אאאא 
 

 
208 

 אאאא
אK 

א UB IM RE 

א 190 v 58 mA 2000 Ω 
א 160 Ω 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



אאאא
 

אאאא 
 

 
209 

אאW 
אאאאאא 
אאW 

אאאאאאאK 
אאW 

 Jא RL1=1 Ω 
 Jאא       RN =1 Ω
 JאRB =2 Ω   
 J א Rk= 0 Ω
 Jאאא RE= 0 Ω    

אF٢٢Eאאא 
אאאא   

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



אאאא
 

אאאא 
 

 
210 

 
אאW 

 
אF٢٢Eאאאאאאא 

 
אא١W 

١ J  KאF2Eא
אK 

٢ J אאK 

אW 
 אאUF = 220 v      

אW 
 אאאאK 

 



אאאא
 

אאאא 
 

 
211 

 
אא٢W 

 אF2EאאK 
אW 
 אאאאאא
אK 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



אאאא
 

אאאא 
 

 
212 

 
אאא  

אאW 
אאאאאאK 

אאאKאאא
אK 

אאW 
 Jא RL1=1 Ω 
 Jאא       RPEN =1 Ω
 JאRB =2 Ω   
 J אא Rk= 10 Ω
 J אא Rk= 0 Ω    

 
אF٢٣E א אאא 
 
 

 
 
 
 
 
 
 
 
 
 
 



אאאא
 

אאאא 
 

 
213 

 
אאW 

 

 
אF٢٣E אא אאא 

 
אא١W 

١ J אאאאאK 

٢ J אאWאאאKאא 

 

 



אאאא
 

אאאא 
 

 
214 

 
אW 
 אPEK   IF = 15A  א

אאאאאא،אK 
אW 

 אאאאא
אFKRK KE 

٣ J אאWאאKא
אKאאאאK 

אW 
 אאאאאא

אPEאאאK 
אW 

 אאאאFIאאאאK
אאאאאאאK

אאאאאאK 
 



אאאא
 

אאאא 
 

 
215 

אא 
אא א 

אא 


אא J

אא 
Lא JLא 

L 
 

אא 
LאאL 

אא Jאאא
אאאא

א 
–אא  

אL 

אא 
 

אאא J 
אא–א

אא 
א Jא 

א 

אאא J
 

 
אא 

אא
 

 
אאא 

אאא א 
אא 

 
Lאאא 

אאאא 

א 
L 

אא 
  


