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1. ) 1:( Spring) .  (  

2. ) 2:(  ) (Bearing 

3. ) 3:(  )Guide Rail (  . 

4. ) 4:( (Pulley)  .  

5. ) 5:(   )(worm gear  .  
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) 1-2 (   

    .        

-  

- )Open or Closed.( 

- ) Plan or Ground.( 

- ) Right or Left hand  .( 

              

    .

                

)1-3(    .  

  

  

  

  

  

) 1-3 (   
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 ) 1-1 () 1 -4.( 

) 1 -1 (  

      

1    Length Free L 

2   ( )   Number  Coils  N 

3   Wire Diameter d 

4   Mean Diameter  Dm 

5   Pitch  p 

   

  

  

  

  

  

  

  

  

  

  

  

  

) 1-4 (  
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: )1( /      

      mm 

1    Length Free L 75 

2   ( )   Number  Coils  N 6 

3   Wire Diameter d 5 

4   Mean Diameter  Dm 35 

5   Pitch  p 14 

  

-  

      ) 1-5 (  

1.   

2.                 

)17.5mm (        

)      

 .   

3.    )17.5mm (  

       

  . 

4.           

 ) 70/5=14mm.( 

5.   

)70mm (  :7141414147  . 

6.   ) 5mm(    

   . 

7. . 

8.   . 
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)1-5(   

: )1(/  ) 1:2 (  

  

      mm 

1    Length Free L 96 

2   ( )   Number  Coils  N 6 

3   Wire Diameter d 6 

4   Mean Diameter     Dm 44 

5   Pitch  p 18 
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) 1-6:( -  

1.   )Radial ball bearing .(  

2.   )Radial roll bearing .(  

3.   )Axial thrust ball bearing .( 

 

4.    )Taper roll bearing .( 

 

  

) 1-6 ( 

 

  

) 2 ( ) (Bearing  
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    ) 1-2( 

) 1-7.( 

) 1 -2 (    

      

1    Outer Diameter Do 

2    Inner Diameter  Di 

3     Thickness Bearing T 

4   Ball Diameter Db 

5   Ring Thickness S 

  

  

  

  

  

  

  

  

  

 

  

 

 

) 1-7(    
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    ) 1-3 (

) 1-8.(  

) 1 -3 (    

      

1    Outer Diameter Do 

2    Inner Diameter  Di 

3    Thickness Bearing T 

4   Roll Diameter Dr 

5   Ring Thickness S 

6   Roll Length L 

 

 

 

 

 

 

 

 

 

 

 

   

) 1-8(     
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)1-4)  (1-9.(  

) 1 -4 (    

      

1    Outer Diameter Do 

2     Inner Diameter  Di 

3    Thickness Bearing T 

4   Ball Diameter Db 

5   Ring Thickness S 

  

  

 

 

 

 

 

 

 

 

 

 

 

) 1-9(    
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    .    

)1-5)  (1-10.(  

) 1 -5 (     

      

1    Outer Diameter Do 

2    Inner Diameter  Di 

3    Thickness Bearing T 

4   Roll Diameter Dr 

5   Ring Thickness S 

6   Roll Length L 

7   Slop Angle 160  

8  W 

9  C 

  

  

  

  

  

 

 

  

  

 

) 1-10(     
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: )2(/         .  

      ) mm(  

1    Outer Diameter Do 80 

2    Inner Diameter  Di 40 

3    Thickness Bearing T 18 

4   Ball Diameter Db 12 

5   Ring Thickness S 6 

  

-  

) 1-11(         

- 

1.  

. 

2.          )20mm (

)18mm(   .  

3.    )40mm (

     )18mm(    

. 

4.           

)6mm(  

5.        

)6mm(  

6.   )12mm(  

   

7.  ) 23456     (

. 

8.   . 

9.   . 
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) 1-11(    

 )2 (/   ) 1:2 (        

   .    

      mm 

1    Outer Diameter Do 80 

2    Inner Diameter  Di 40 

3    Thickness Bearing T 22 

4    Roller Diameter Db 10 

5   Ring Thickness S 6 

6   Roller Length L 10 
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 )2 (/  ) 1:2 (    

    .  

        mm  

1    Outer Diameter Do 68 

2    Inner Diameter  Di 40 

3    Thickness Bearing T 20 

4   Ball Diameter Db 10 

5   Ring Thickness S 6 

  

 )2  /(  ) 1:2 (     

   .  

      mm 

1    Outer Diameter Do 52 

2    Inner Diameter  Di 25 

3    Thickness Bearing T 16 

4   Roll Diameter Dr 6 

5   Ring Thickness S 5 

6   Roll Length L 11 

7   Slop Angle 16° 

8   W 15 

9  C 13 
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 ) T) (1-12(  .  

  

  

  

  

  

  

  

  

) 1-12(  

   ) 1-6 (  )1-13.( 

) 1 -6 (  

      

1     Length L 

2    Thickness t 

3    Grove Dimensions  C×B ×A 

4   Base Dimensions F×E ×D 

  

  

) 3)  (Guide rail (  
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) 1-13(   

 )3/(        .  

      mm  
1     Length L 65 
2    Thickness t 9 
3    Grove Dimensions  C×B ×A 6×15×23  
4   Base Dimensions F×E×D 2×6×70 

-  

      ) 1-14 (   

1.     ) D=70mm  (

      ) E=6mm  (

 

2.    ) t=9mm  (          

) L=65mm( ( )  ( )   

 .           

)(L-A-F-E=34mm  . 

3.  ) A=23mm) (B=15mm) (C=6mm .(:- 
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 .            )E+F=8mm(

 )C=6mm.( 

 .    ) -4 )  (E=6mm(

) 1 .(     

)B=15mm)  (-4 ( .  

) 3  .( 

4.   

5.   

  

  

  

  

  

  

  

  

) 1-14(  . 

: )3/(  )1:2 (    

 .  

      mm  

1     Length L 70 

2    Thickness t 10 

3    Grove Dimensions  C×B ×A 6×17×25  

4   Base Dimensions F×E ×D 3×7×75 
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    .  

    )Belt  ()Rope (    

) 1-15() 1-16 (    

  ) 1-17:(-  

1.  V )V- pulley.( 

2.  ) Flat pulley.( 
3.   )  Ropes pulley .(     

. 

) 1-15 (  

) 4 ( (Pulley)   
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)1-16 (   

      

)1-17 (   

) 1-7)  (1 -18.( 

) 1-7 (  

      

1    Outer Diameter Do 

2    Inner Diameter Di 

3   Pitch Diameter Dp 

4   Wall Diameter Dw 
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5  )  Hub Diameter Dh 

6  )  Hub Width A 

7    Pulley Thickness B 

8   Groove Radius   Rg 

9  P  

10   Arm Length   L 

11   Arm Thickness   T 

12   Keyway b× a  

  

 

: )4(/        .  

      mm  

1    Outer Diameter Do 240 

2    Inner Diameter Di 24 

3   Pitch Diameter Dp 226 

4   Wall Diameter Dw 188 

) 1-18 (  
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5  )  Hub Diameter Dh  64 

6  )  Hub Width A 52 

7    Pulley Thickness B 75 

8   Groove Radius   Rg 15 ) 

9  P  30 

10   Arm Length   L 62 ) 

11   Arm Thickness   T 11 

12   Keyway b× a  10×4 

 :  

) 1-19 (  

1.   . 

2.     )12mm( 

 )52mm( ) .    

         )32mm(      ( ) 

)52mm( ). 

3.        ) 4mm   ( 

 

4.             

)113mm(     . ) 75mm   (

   . 

5.          

) ) 5.5mm(    

)62mm (    .      

 )11mm (   . 

6.   

7. ) 2456( 

    .  

8.  
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-   

       

)1-19(            

   -  

 -   ( )  

 -      )    (      

 .    

 

: )4/(  ) 1:1 (    

 .  

      mm  

1    Outer Diameter Do 201 

2    Inner Diameter Di 20 

3   Pitch Diameter Dp 185 

4   Wall Diameter Dw 157 

) 1-19 (  



29 
 

5  )  Hub Diameter Dh  40 

6  )  Hub Width A 56 

7    Pulley Thickness B 80 

8   Groove Radius   Rg 16) 

9  P  32 

10   Arm Length   L 59 )  

11   Arm Thickness   T 10 

12   Keyway b× a  3×8 

  

  

  

     

        

 .  

) 1-20 (-  

1.   )Spur Gear:(   

  

2.  )(Bevel Gear:      

   

3.   ) Worm & Worm Gear(:  

       

 

) 5(  

  )Worm gear (  
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    ) 1-20 (  

         .   

             

                   

. 

      ) 1-8   (

) 1-21.(  

) 1 -8 (   

      

1    Outer Diameter Do  

2    Inner Diameter Di 

3   Root Diameter Dr 

4   Addendum Diameter Da 

5   Pitch Diameter Dp 

6   Face Width L×F 

7  )  Hub Diameter Dh 

8  )  Hub Width W 

  

Spur Gears  

  

Spiral Bevel Gears   

  

Worm & Worm Gear 
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9   Rim Radius Rr  

10    Wall Thickness T 

11   Wall Diameter Dw 

12   Center Distance C 

13   Keyway b× a  

  

  

: )5(/       .  

      mm  

1    Outer Diameter Do 165 

2    Inner Diameter Di 38 

3   Root Diameter Dr 146  

4   Addendum Diameter Da 158  

5   Pitch Diameter Dp 153 

6   Face Width L×F 27×38 

) 1-21 (  
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7  )  Hub Diameter Dh 72 

8  )(  Hub Width W 56 

9   Rim Radius Rr  47 

10    Wall Thickness T 10 

11   Wall Diameter Dw 118 

12    Center Distance C 106 

13   Keyway b× a  10×4 

-  

) 1-22(  -  

1.  . 

2.          )19mm( 

 )56mm( ) .  

                )36mm(   

)  . 

3.    ) 4mm    (

 

4.     ) 

) 5mm(     )23mm (  

     ) .    

   )10mm(  

. 

5.     ) 

) mm19( )43mm( 

 ).  

      )38mm( 

. 

6.          

)(106mm   - 
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 -  )27mm( 

. 

 -   ) 29.5mm(     

  . 

 - ) 33mm(   

  . 

 -  )47mm(   . 

7.  ) 24 56(  

8.    . 

9.    . 

  ) 1-22 ( 

-    

          

) 1-22   (

     .   
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 : )5(/  ) 1:1 (     

 .  

      mm  

1    Outer Diameter Do 208 
2    Inner Diameter Di 48 
3   Root Diameter Dr 183 
4   Addendum Diameter Da 198 
5   Pitch Diameter Dp 191 
6   Face Width L×F 34×48 

7  )  Hub Diameter Dh 90 
8  )  Hub Width W 70 
9   Rim Radius Rr  59 
10    Wall Thickness T 13 
11   Wall Diameter Dw 148 
12    Center Distance C 133 
13    Keyway b× a  10×4 
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1. .   

     

) 1-23  .(  

  

  

  

  

  

  

  

  

  

) 1-23(   

 .    :     

  

 .    :    

  . 

   ) 6 (  
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 .            :

             .  

         .     

) 1-24  .(   

  

  

  

  

  

  

  

  

  

) 1-24(  

- ) 1/1 :(     

    .

         

) 1/1  .( 

-  ) 2/1:(   

  .

  

             .

) 2/1  .( 
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2.  .  

      

.       

   .     

              

           .

   

: )6(/ ) 1-25 (     

    .  

  

  

  

  

  

  

  

  

  

  

 

) 1-25 (  
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: )6(/    ) 1-26   (   

   

           .

  .  

  

 

) 1-26 ( 
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) 1 :( .    

) 2 :(      

) 3 :(.  

) 4:(     .  

) 5:(    2.  

) 6:(   .    

) 7:(  .  

) 8:(  .  

) 9:(     

) 10:(   .  

) 11:(     
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      : - 

  

1-        :)TSR     ( 

)M(  )M.C.B () KD (KU (

(O.C.R)   (R.P.R)  

         

            

     

)KDKU(    

 ( )    

)KDKU(           

 )KDKU(       

)Short  ( )NC(   

 . 

2- )  :KD ( ) KU   (

 ) 48 V DC (.  

 /  

) 1-2     (  

   

 

 

) 1 (  
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KU

S

 

O.C.R

V W

M.C.B

M
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KD

R.P.R
S2

S3

R
S

T
MP

KD

KU

O.C.R

R.P.R

ST

PB2

PB1

 )1-2(

1
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) :1 /( .  

  

) CB1   ) (48V DC( 

) CB2 )  (O.C.R (

  ) R.P.R) (ST (  

) )  (PB2PB1.(  

  

:-    

     

 )  .         
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1
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                                                                                                                         :   

1-        )  :TS  R      (   
  

   (KD)   .(KU)    

    .(KH)  
(KL) .  

2-  :  

  .    )KU,KD(.  

 .   )KL,KH(  .  

:  

       ) PB1   )  (KD  ( 

       ) KH       (  )RST     (

    (U2.V2.W2)         

       (SL1)       KH) (   

 ) KL   ( (R.S.T)   

   (U1.V1.W1)      

   . (PB1)     KD)        (

)KL (  

:  

       ) PB2  )  (KU ( 

 ) KH ( )RST     (

 ) 2 (    
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(W2.V2.U2)     

   (SL2)   ) KH ( 

) KL   ( (R.S.T) 

(W1.V1.U1)   . 

    (PB2)     KU)         (

 ) KL  (  

  

 /  

  

  ) 2-2      (
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) KDKU ( ) KLKH (

 ) 48V DC      ( 

  ) PB2PB1 )  (SL2SL1   (
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1-  )TSR(   

  

2-      ( ) Magnetic Brake      :

(220 V)          

      .           

.     

3-   :  

–   : PBC1)PBH1PBC2PBH2(

   (PBC1)  

(PBH1)  (PBC2)   

(PBH2) .  

-    ) KD(KU  :  

 (KD) )PBH1,PBC1( 

 (KU))PBH2,PBC2(  .  

:  

    )PB1 ( ) KD (

  ) KH   ( )RST (

 )3 (
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   (U2.V2.W2)    

       (SL1)   

     KH) (   ) KL (

 (R.S.T)    (U1.V1.W1)   

  .    

KL1)  (  KD)   (

) KL (  

: 

  )PB2 ( ) KU (

 ) KH   ( )RST (

     (W2.V2.U2)    

      (SL2) 

   ) KH (     ) KL    (

 (R.S.T)    (W1.V1.U1)   

     .

   KL2)  (   ) KU        (

) KL    (

  

   

) 3-2      ( 
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S

KH
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C.B3

KL

KD

O.C.R

KD KU

BRAKE 
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M.C.B

R
S

T

MP
N

R.P.R
S2
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U2 W2V2
W1U1 V1

M
3

BRAKE H2
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C2
PB

H1
PB

PB
C1

LV1

LV2
 )3-2(

3
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  .  

  

-   

1 -   

2 -   .  

3 - ) 220V DC.(  

4 - ) 48V DC(  

5 -   

6 - )    

       

7 -     

8 -     
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        :  

1 -  :( ) (Off Delay - Time Relay):  

  

   )NO-NC( .

 

   .           

2 -  :  

-   (KA)                                                                                                                        

PBC1)PBH1PBC2PBH2 .(  

-     )(KDKU) (:  

 (KD)  ) (PBC1(PBH1)  

 (KU))  (PBC2PBH2) (.  

-   (KH) KL)  ( 

 (KH)   (KD)

(SL1)    ) ( (KU)  (SL2) 

  )(.  

  

) 4-2 ( 

 

)4 (   
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.  

  

  

  

1-   

2-    .  

3- ) 220V DC.(  

4- ) 48V DC(  

5-   

6-         )      

   

7-           

  

8 .   
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     2

 

  

    

:-  

1 -  (KA) ircuit Off Delay Time Relay C: 

  (KH)  

(KA)  . (KH)  

(KA) (KA) 

(3sec) (KA)    

.  

2 -   (KB) Off Delay Time Relay Circuit : 

  (KA)  

 (KB)  .(KA)  

(KB) (KB)   

(2sec) (KB)   

 .  

  

 ) 5-2 (  

2.  

 )5 (  
 2 
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2 .  

  

    

  

1- ) 48V DC  (  

2-   

3- ) (       

         

4- 2    

5-    
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:  

1 -  :   

  (PBC1)  (PBH1) 

(A+)  (KA)  

(PBC1)  (PBH1)  (LV1) 

  (RU) (RD) (B-) 

(RD)  

 (RD)   KD)  (

.  

2 -    

 (PBC2) (PBH2)  

(A+)  (KA)  

(PBC2)  (PBH2) (LV2) 

  (RD) (RU) (B-) 

(RU)  

 (RU)   (KU) 

 .   

   

) 6-2 ( 

. 

)6 (  
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2 .   

  

  

  

1- ) 48V DC  (  

2- 2    

3- )       

         

4- .  

5-   

6- .  

7-   

8-   
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 ) RDRU(   

    

) C1C2)  (RDRU (   

  

             

  

  

  

) 7-2 (     

     

 

 

  

  

 

 

)7 (
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 :  

             

        

      .  

  

  

  

1- ) 48V DC  .(  

2- 2    

3-     )       

    

4- .  

5-  .  

6-  .  

7-    

8-   .  
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          ( ) 

 .   

1 -  (DS1) (DS2) (DS3)      

   (KD) (KU).  

2 –  :  

-        

 (C1)   (PBC1) (PBH1)      

(C2)  (PBC2) (PBH2)     (C3) 

 (PBC3) (PBH3) .  

-   :   

      (C1)           

(C2)     (C3)       (PBC1) 

(PBH1)     (C2)         

 (C1)    (C3)          

(PBC2) (PBH2)           (C3)      

    (C1)         (C2)        

  (PBC3) (PBH3)       

         .       

    

  

) 8-2 ( 

  .  

)8 ( 
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1-   ) 48 VDC(  

2-   

3-  ( )   

4- .  

5-   .  

6-   
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1-   :              

(Light sw).  

2-  : (Alarm)          

   .  

3-    :( )       

  

 . (SW-AUTO- HAND) :    (AUTO)   

(HAND)     

.   

 . (UP)  :  

 . (DOWN) :     

 .(STOP)  

 .  (Light) 

4-   (HAND)  (AUTO)   

         

.  

  

   ) 9-2 (       

  

)9 (  
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 :  

         

  .  

  

  

   

1-   ) 48 VDC(  

2-   

3-   

4-   

5-  ( )   

6-   

7-  .  

8-    

9-   
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  .   

  

1 –  :  

  -  :  

 (PBH3)   (C3)  

 (C3)  . (C3) 

  (RU)   .  (RU)  

  (DS1).  

2 –    

    (RU)  

(A+)  )(DS1 (DS2)  (DS3)   

(KL)   (RU)   

  (KD)    (KU)  
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