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AUTOMATIC ROTATING 
ELECTROMECHANICAL 

47100 FORLI (ITALIA) v i a  ~ u g u s t o  Righ i  22 ~e1.0543/722063 
TLX 551287 PPFOSU ATTeFIDES - F A X  0543/725230 

MACHINE FOR WINDING,KNOTTING, 
HEAT-TREATING AND PACKING SPRINGS PART NUMBER 
FOR MATTRESSES AND THE LIKE. 
---------------I----- ,,,-,,,,,,,,,--------------~===~= (on  t h e  main u p r i g h t ,  

above on t h e  r l g h t  hand: 

Motor Type 
Reduction u n l  t TYPe 

Speed c o n t r o l  
r a t i o  

C o n s t r u c t i o n  

P a r t  number 
Motor 

Power Kw. 
Reduction u n i t  

UNWINDER - - = - ¶ E L I =  

Speed  c o n t r o  Motor Cons t r u t i o n  TYPe 
r a t i o  Reduct ion  u n i t  TYPe 

Motor 
P a r t  number Power Kw. Volt. 

Reduction u n i t  

ELECTRICAL PANEL 
=il-;3===0a=a=aP,, 

Transformer 220-380/24~. 
Relay  

Three-phase c o n t a c t o r s  

E l e c t r o t h e r m i c  Transformer Power 6 KwA 5 SC. 

WARRANTY OF THE MACHINE -- = = a = = = - -  

The machine i s  war ran ted  f o r  s i x  months from t h e  d e l i v e r y .  
The f i r m  t'FIDES't g u a r a n t e e s  t o  r e p a i r  o r  t o  r e p l a c e  f r e e , w i t h i n  
t h e  war ran ty  p e r i o d , t h e  p a r t s  which shou ld  be d e f e c t i v e  because  
of manufactur ing  f a u l t s , e x c e p t  f o r  p a r t s  n o t  made by t h e  "FIDES" 
o r  any o t h e r  indemnity.  

TESTED ON D E L I V E R Y  DATE 

CUSTOMER ( s i g n a t u r e )  FROM THE "FIDES"  

NOTICE - ,--a=== 
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"F I D E S1 '  AUTOMATIC SPRING C O I L I N G  M A C H I N E  M O D E L  
-_--__--___--_-____--------------------------------------------- ................................................................ 

M . D . C .  6 0  A N D  M . D . C .  8 0  
.......................... .......................... 

( f o r  m a t t r e s s e s  a n d  t h e  l i k e )  

GENERAL INFORMATION ------------------- 

FIDES ~ o i l e r  m o d e l  M . D . C .  6 0  g r a n t s  a n  o u t p u t  . o f  6 0  s p r i n g s  

p e r  m i n u t e  w i t h  p r i m e  s t e e l  a n d  w e l l  k e p t  w i r e .  

FIDES c o i l e r  m o d e l  M . D . C .  80  g r a n t s  a n  o u t p u t  o f  75  s p r i n g s  

p e r  m i n u t e .  

I n  o r d e r  t o  p a s s  f r o m  5 t u r n s  s p r i n g s  t o  4  t u r n s  o n e s  o r  

v i c e  v e r s a ,  y o u  h a v e  o n l y  t o  r e p l a c e  t h e  p r o g r a m m e r  cam u n i t  

( r e f .  B16M1, TAB.6) a n d ,  o b v i o u s l y ,  t o  make t h e  d i f f e r e n t  

a d j u s t m e n t s  o f  s i z e s .  

I n  o r d e r  t o  o b t a i n  l a r g e r  o r  s m a l l e r  d i a m e t e r s  o f  t h e  b a s e  

r i n g s ,  y o u  h a v e  t o  r e p l a c e  t h e  d i e s  ( r e f .  D 1 8 M 1 ,  TAB.4); 

t h e n ,  a d j u s t  t h e  t h r e e  j a w s  ( r e f .  D23M1, TAB.41,  a n d  t o g e t h e r  

w i t h  t h e m  t h e  j a w s  r e f .  D19M1 /M2, T A B . l l )  a c c o r d i n g  t o  t h e  

m e a s u r e s  i n d i c a t e d  o n  t h e  r e s p e c t i v e  s c h e d u l e  ( T A B . 1 8 ) .  

T h e  o p e r a t o r  i s  n o t  r e q u i r e d  t o  s t a y  b y  t h e  m a c h i n e  t h e  w h o l e  

t i m e ;  i n  f a c t ,  i n  c a s e  o f  f a u l t y  o u t p u t  o r  a b n o r m a l  w o r k i n g  

i t  w i l l  s t o p  a u t o m a t i c a l l y .  

T r o u b l e s  a r e  d e t e c t e d  b y  l o w  t e n s i o n  e l e c t r i c a l  m i c r o c o n t a c t s ,  

w h i c h  c a n  b e  e a s i l y  p u t  i n  t h e  m o s t  c r i t i c a l  p o i n t s ,  s h u n t i n g  

t h e m  f r o m  t h e  b o a r d - t e r m i n a l  n o . 9  (TAB.11 ,  o r  f r o m  t h e  a l r e a d y  

w o r k i n g  c o n t a c t s .  MATPARTS



TECHNICAL N U M E R I C A L  DATA ........................ 

- S p r i n g  p r i m e  s t e e l  w i r e  : d i a .  1 . 9  m m  t o  2 . 4  mm; s t r e n g t h  

o f  1 6 0 / 1 8 0  k g s / s q u a r e  mm.; r o l l  i n s i d e  d i a .  : 4 0 0  m m ,  o u t s i d e  

d i a .  : 7 0 0  m m .  

- C o n v e y e r  arms : l e n g t h  ( s e e  TAB.17) ,  i n c l i n a t i o n  ( s e e  TAB.14) 

- D i n s t a n c e  b e t w e e n  c u t t e r  a n d  j u s t  c u t  w i r e  : 2  m e  t o -  8 m m  

max. (TAB.14) .  

- P i t c h  r e t r a c t o r  i n c l i n a t i o n  (TAB.13) .  

- Wire f e e d i n g  r o l l e r s  r e f .  B 1 3 M 1  : when t h e  t o p  o n e  i s  up 

( i . . ,  when t h e  s p r i n g  h a s  j u s t  b e e n  c u t )  t h e  o p e n i n g  b e t w e e n  

t h e  t w o  r o l l e r s  m u s t  b e  o f  0 . 8  m m  - 0 . 9  mm; i n s t e a d ,  when 

t h e  r o l l e r s  a r e  d r a w i n g  t h e  w i r e ,  t h e  o p e n i n g  b e t w e e n  t h e  

t w o  m u s t  b e  o f  0 . 4  m m .  Remember t h a t  t h e  s t a n d a r d  minimum 

v a l u e  i s  0 . 2  mm; t h e r e f o r e ,  u n d e r  t h i s  v a l u e  t h e  two r o l l e r s  

n e e d  t o  b e  r e p l a c e d .  

- Heat t r e a t m e n t  : e x t r e m e  l i m i t  232O / 288O, a v e r a g e  2 7 0 ° .  

INSTALLATION ------------ 

L o c a t e  t h e  m a c h i n e  i n  a d r y  a n d  w e l l  l i g h t e d  p l a c e ,  r e s p e c t i n g  

t h e  f l o o r  s p a c e  a s  i n d i c a t e d  on TAB.l.  

C h e c k  t h a t  t h e  v o l t a g e  p r e s e t  i n  t h e  m a c h i n e  c o r r e s p o n d s  

t o  t h e  w o r k s h o p  o n e .  

I n s e r t  t h e  n u m b e r e d  e l e c t r i c a l  c a b l e s  i n  t h e  r e l a t i n g  n u m b e r s  

o f  t h e  t e r m i n a l  b o a r d ,  i n  t h e  p a n e l  (TAB.20) .  

Keep  i n  mind t h a t  i n  n o . 1 3  t e r m i n a l  t h e r e  w i l l  b e  two c a b l e s  --_-------- ------------------------------------- --------- ---- 

C o n n e c t  t h e  c a b l e s  o f  t h e  w o r k s h o p  e l e c t r i c  w i r i n g  w i t h  t h e  

t e r m i n a l  b o a r d  RST. S w i t c h  on  a n d  t h r o u g h  t h e  b l a c k  p u s h -  

b u t t o n  ( IMP. ,  TAB. l )  c h e c k  i f  t h e  m a c h i n e  r u n s  i n  t h e  p r o p e r  

d i r e c t i o n ,  i . e .  r i g h t  t o  l e f t ;  i f  n o t ,  i n v e r t  two c a b l e s  
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i n  t h e  t e r m i n a l  b o a r d  R S T .  C h e c k  t h e  r u n n i n g  o f  t h e  s w i f t  

by o p e r a t i n g  o n  t h e  y e l l o w  p u s h - b u t t o n  (ATTENTION ! i n s e r t  

t h e  t a p  bn t h e  e l e c t r i c a l  p a n e l ) .  C h e c k  t h a t  t h e  l o a d  i s  

w e l l  b a l a n c e d  ( n o  o s c i l l a t i o n s ) ,  w i t h  t h e  m a c h i n e  a n d  s w i f t  

b a s e s  s c r e w  b o l t s  a n d  s e t  n u t s  i n .  

DEVICES F O R  PERSONNEL SAFETY ............................ 

S w i t c h  o f f  t h e  c u r r e n t  i n  t h e  p a n e l ,  b e f o r e  y o u  p u t  y o u r  

h a n d s  i n  a n y  m a c h i n e - m e m b e r s .  

D o n ' t  g e t  t o o n e a r  t h e  s w i f t  when i t  w o r k s .  

ATTENTION! when y o u  p u t  t h e  w i r e  r o l l  o n  t h e  m o v a b l e  p l a t f o r m ,  --------- 
d o  n o t  u p s e t  i t s  t u r n s ;  t a k e  c a r e  t h a t  t h e  b a s e  o f  t h e  p l a t f o r m  

d o e s n ' t  b l o c k  u p  t h e  t u r n s ,  w h i c h  c o u l d  b e  e n t a n g l e d  w i t h  

v e r y  d a n g e r o u s  s i t u a t i o n s ,  i n  t h e  e n d  o f  t h e  r o l l .  

M A I N T E N A N C E  ----------- -- 

The m a c h i n e  m u s t  b e  c l e a n e d  t h o r o u g h l y  e v e r y  w o r k i n g  d a y ,  

a n d  l u b r i c a t e d  u s i n g  t h e  endowed  o i l  g u n  o n c e  a week .  

The s p e e d  v a r i a t o r  a n d  t h e  s w i f t  m o t o r - r e d u c e r  n e e d  t h e  o i l  

c h a n g e  a f t e r  a b o u t  2000 w o r k i n g  h o u r s .  

SUBJECTS -------- 

I n s e r t  t h e  s w i f t  i n  t h e  wire  r o l l  l i f t i n g  i t  v e r t i c a l l y ,  

s o  t h a t  y o u  c a n  d r o p  i t  i n  t h e  c e n t r e  o f  t h e  m o v a b l e  p l a t f o r m ;  

t h e n ,  a d j u s t  t h e  t h r e e  b a r s  w h i c h  a s s u r e  i t s  a d h e s i o n  a n d  

i t s  c e n t e r i n g  d u r i n g  t h e  r o t a t i o n .  

B r i n g  t h e  t o p  r o l l e r  ( r e f .  B13M1, TAB.4) i n  t h e  h i g h  p o s i t i o n ,  

m r n i n g  i t  i n  t h e  c l o c k w i s e  d i r e c t i o n  by a  2 7  m m  w r e n c h  i n t o  

t h e  r o l l e r  s e t  n u t .  

Make s u r e  t h e  w i r e  p a s s  t h r o u g h  t h e  h o l e s  o f  t h e  t w o  s m a l l  

b r a c k e t s  o f  t h e  s w i f t  c o n t r o l  c o l u m n ,  a n d  t h r o u g h  t h e  g r o o v e  

o f  t h e  s l i d e r  c o n t r o l  w h e e l  ( s e e   TAB.^). 
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Make t h e  w i r e  p a s s  t h r o u g h  t h e  w i r e  s t r a i g h t e n e r ;  ATTENTION! 

t h e  s a i d  s t r a i g h t e n e r  m u s t  b e  a d j u s t e d  a c c o r d i n g  t o  t h e  

t h i c k n e s s  o f  t h e  w i r e  y o u  u s e .  

T u r n  a g a i n  t h e  r o l l e r  b y  h a n d ,  u s i n g  t h e  2 7  m m  w r e n c h ,  t i l l  

t h e  w i r e  p a s s e s  o n  t h e  p i t c h  r e t r a c t o r  p i n  ( r e f .  B29M4, TAB.41, 

b u t  j u s t  t o u c h i n g  o n  i t ;  i f  t h e  w i r e  d o e s  n o t  a p p e a r  ( t h i s  

may d e p e n d  o n  t h e  h a r d n e s s  o f  t h e  w i r e ) ,  y o u  h a v e  t o  a d j u s t  

t h e  c o i l i n g  w h e e l  ( r e f .  B21M3, TAB. 4 ) ,  u s i n g  a  2 2  m m  w r e n c h  

f o r  i t s  s e t  n u t  a n d  a  17mm w r e n c h  f o r  i t s  n u t .  T h e n ,  s c r e w i n g  

s l i g h t l y  t h e  w i r e  g e t s  a w a y  f r o m  t h e  p i t c h  r e t r a c t o r  ( r e f . B 2 9 M 4 ) ,  

v i c e  v e r s a  ( u n s c r e w i n g )  i t  g e t s  n e a r .  

A f t e r w a r d s ,  by u s i n g  t h e  b l a c k  p u s h - b u t t o n  t r y  t o  r u n  t h e  

m a c h i n e  o n  i m p u l s e s ,  a n d  a d j u s t  t h e  l e n g t h  o f  t h e  w i r e  t h r o u g h  

t h e  k n o b  r e f .  B25Ml,TAB.5 a n d  t h e  p i t c h  t h r o u g h  t h e  k n o b  

r e f . B 2 5 M 2 ,  TAB.6; g o  o n  l i k e  t h i s  u n t i l  t h e  s p r i n g  h a s  a  

w e l l  l o o k i n g  s h a p e .  

I f  y o u  c o n t i n u e  g i v i n g  i m p u l s e s  b y  t h e  b l a c k  p u s h - b u t t o n ,  

p o s s i b l y  t h e  s w i f t  w o n ' t  b e  s t r e s s e d  e n o u g h  t o  t u r n ;  t h e r e f o r e ,  

t h e  s l i d e r  w i l l  g o  u p ,  a c t i n g  o n  a  m i c r o s w i t c h ,  a n d  d i s c o n n e c t  

t h e  c u r r e n t .  I n  t h i s  c a s e ,  p u s h i n g  t h e  y e l l o w  b u t t o n  ( s w i f t ,  

s e e  T A B . l ) ,  t h e  s w i f t  w i l l  b e  a b l e  t o  t u r n  a n d  t h e  s l i d e r  

t o  c o m e  d o w n ,  c o n n e c t i n g  t h e  c u r r e n t  a g a i n .  

I n  o r d e r  t o  make  t h e  v a r i o u s  a d j u s t m e n t s  e a s i e r ,  r u n  t h e  

m a c h i n e  a t  a  l o w  s p e e d ,  t h a t  i s  a t  a b o u t  4 5  s p r i n g s / m i n . ,  

o p e r a t i n g  o n  t h e  h a n d w h e e l  V . ,  TAB.2) a n d  s e t t i n g  i t  o n  

n o . 4 , 5  p o s i t i o n .  

R e m e m b e r  t h a t  i f  t h e  m a c h i n e  r u n s  s l o w l y ,  e v e n  t h e  t i m e  f o r  

t h e  h e a t  t r e a t m e n t  c h a n g e s  b y  i n c r e a s i n g ;  t h e r e f o r e ,  y o u  

h a v e  t o  s e t  t h e  5 - t r i p  s w i t c h  o f  t h e  e l e c t r i c a l  p a n e l  o n  

n o . 1  p o s i t i o n .  

When t h e  s p r i n g  a r r i v e s  a t  t h e  f i r s t  k n o t t e r ,  t h i s  m i g h t  

j a m ,  b e c a u s e  o f  t h e  r u n n i n g  b y  i m p u l s e s  t h a t  c o u l d  h a v e  p u t  

t h e  k n o t t i n g  w h e e l  r e f .  D16M3 o u t  o f  p h a s e .  T h e n ,  t o  r e l e a s e  
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the machine, tighten the nut of the lower roller ref. B13M1, 

TAB.4 using the 27 mm wrench; afterwards, press the lever 

ref. D17/1M1 that allows the release of the knotting wheel, 

and make it turn by hand until its slit is in the upper side, 

so that the spring can enter freely. 

The same adjustments will have to be made for the second 

knotter. 

S P E C I F I C  P A R T  
.......................... .......................... 

CUTTING-NIPPERS --------------- 

To reduce the inertia of the cutting-nippers, the cutters 

must be open the minimum enough to give way to the turn in 

coiling - (about 6 mm). 

The movable cutter must draw near the fixed one the minimum 

enough to secure a complete cut, without useless running. 

To adjust the movable cutter: screw or unscrew the thrust 

head ref. B28M4,TAB.6 that bears the pin of the cutting-nippers 

lever. 

To sharpen the blades, put the cutting-nippers in the cutting 

position, then remove the cutters one at a time not to lose 

the right position (see TAB.4); remember to sharpen in parallel 

only on the oblique plane of'the cutting edges. 

CONVEYER -------- 

A l1MALTESE CROSSw mechanism with six radial cables makes 

the spring conveyer arms turn on intermittent motion. The 

rotation begins immediately after the cutting of the spring, 

and stops in correspondence with the two knotters, where 

an articulated quadrilateral (TAB.9) makes them (the arms) 

diverge to the knotting devices. 
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T h a t  q u a d r i l a t e r a l  i s  c o n t r o l l e d  by a  cam ( r e f . C l 6 M l )  s p l i n e d  

t o  t h e  m a i n  s h a f t  a n d  s y n c r o n i z e d  w i t h  t h e  "MALTESE CROSS". 

A f t e r  t h e  k n o t t i n g ,  t h e  a r m s  g o  b a c k  t o  t h e  r o t a t i o n  p l a n e  

t o  a l t e r n a t e  w i t h  t h e  r o t a t i o n  o f  t h e  k n o t t i n g  w h e e l s  ( re f .DlGM3,  

TAB.8). The a r t i c u l a t e d  t e n s i o n  r o d  ( r e f .  C19M4, TAB.9) 

n e e d  n e v e r  t o  b e  t a m p e r e d  e x c e p t  i n  c a s e  o f  c e r t a i n  a n d  v e r i f i e d  

u n e v e n n e s s ,  a n d  t h e n  o n l y  b y  a  q u a l i f i e d  t e c h n i c i a n .  T h i s  

r o d  i s  t o  k e e p  t h e  f o r k  ( r e f .  C19 /1Ml ,  TAB.9) s e t ,  by t h e  

arm i d l e  p i n ;  t h e  a b o v e  f o r k  i s  t o  k e e p  t h e  a r m s  open  w i d e  

t o w a r d s  t h e  k n o t t e r s .  

Remember t h a t  t h e  f o r k s  r e f .  C19/1M1, C19/1M2, C19/1M3 TAB.9, 

i n  r e s t  p o s i t i o n ,  m u s t  b e  a l w a y s  i n  c o n n e c t i o n  w i t h  t h e  r i n g -  

l i k e  t r a c k  o f  t h e  p l a t e  r e f .  C 1 1 M 1 ,  TAB.9. 

If y o u  t h i n k  i t  i s  n e c e s s a r y  t o  c h a n g e  ' t h e  l e n g t h  o f  t h e  

c o n v e y e r  a r m s  ( p o s s i b l y ,  i f  y o u  w a n t  t o  make s p r i n g s  w i t h  

d i a m e t e r s  q u i t e  d i f f e r e n t  f rom t h e  o n e s  t h e  m a c h i n e  i s  a d j u s t e d  

f o r ) ,  y o u  n e e d  t o  t a k e  o f f  t h e  c l a m p  r e f .  C14M1, TAB.8, a f t e r  

l o o s e n i n g  a n d  u n s c r e w i n g  t h e  r e s p e c t i v e  c h e c k  n u t .  

You h a v e  r e a l l y  t o  c h a n g e  o n l y  t h e  l e n g t h  o f  t h e  hook b e a r i n g  

r o d  r e f .  C14M4 TAB.8 by  t h e  a d j u s t m e n t  o f  t h e  t a p p e t ;  a n d  

t o  do  t h a t  i n  t h e  r i g h t  w a y ,  y o u  h a v e  t o  k e e p  i n  mind t h e  

number  o f  t u r n s  made t o  l e t  t h e  c l a m p  o u t .  I n  f a c t ,  i f  y o u  

w a n t  t o  l e n g t h e n  t h e  a b o v e  h o o k  b e a r i n g  r o d  f o r  i n s t a n c e  

o f  6  m m ,  u n s c r e w  t h e  t a p p e t  o n  i t  m a k i n g  6 t u r n s ,  a s  t h e  

p i t c h  i s  1 m m  a n d  1 x 6  = 6 mm; t h e n ,  s c r e w  t h e  c l a m p  mak ing  

4  t u r n s  l e s s  t h a n  t h e  c o u n t e d  o n e s  t o  u n s c r e w  i t ,  a s  t h e  

p i t c h  i s  1 . 5  m m  a n d  1.5X4 = 6mm. 

T h e  i n c l i n a t i o n ,  w i t h  t h e  s p r i n g  i n t o  t h e  c l a m p ,  mus t  b e  

p a r a l l e l  t o  t h e  r o t a t i o n  a x i s  (TAB.14) .  I f  t h e  s p r i n g s  coming  

o u t  o f  t h e  c o i l e r  a r e  n o t  g r a s p e d  by  t h e  c l a m p  h o o k ,  y o u  

h a v e  t o  c h e c k  t h e  c a p  ( s p o o n )  r e f .  C30M1, TAB.2 a d j u s t i n g  

i t  s o  t h a t  i t  r e s t s  o n  two c o i l s  a n d  makes  t h e  s p r i n g  c o n t a c t  
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the bottom of the clamp slot (ref. C14M1, TAB.4); Keep in 

mind that the clamping of the hook must be a little bit before 

the spoon (ref. C30M1, TAB.2) lifting. 

This race must be adjusted using a 13 mm wrench to retard 

or to advance the cam unit for the spoon (ref. C34M1). 

If the spring falls down on this side or on the other of 

the conveyer clamp, the adjustmint can be made operating 

with a 8 mm Allen wrench to loosen the four screws on the 

coiling unit (ref.BOlM1, TAB.5). and moving it forward or 

backward according to the needs. 

The knotters are assembled parallel to the rotation axis 

of the conveyer arms; for need of alignment of the knots 

or for some other reasons the knotters can be moved in any 

direction,but remember you have to make the necessary adjustments 

to allow the springs to fit perfectly the dies ref.D18Ml,TAB.4. 
- 

MECHANICAL PARTS CONTAINED IN THE KNOTTER BOXES 

ON THE BACK PIN REF. D10M2, TAB.12 .................................. 

D15M1 Knotting devices holding lever 

D14M1 Three-arms lever for collet and truing jaws 

D26M1 Spring straightener and wire adjusting control lever 

ON THE CAM SHAFT, REF. DlOMl ---------------------------- 
D13M1 FRont race cam lever (D16M1) control 

D17M1 Plate cam unit for knotting wheel (D16M3) locking 

D21M1 Gear sector cam unit 

D24M1 Roller and gear cam unit ------------------ .................................... 

CHECKS ------ 
In case of blockage of the knotters: take the endowed 27mm 

wrench and operate on the lower roller (ref.B13Ml,TAB.4) 

nut; if by chance the knotters don't release, it is necessary 

MATPARTS



t o  d e t a c h  t h e  j o i n t e d  s h a f t  r e f . D 0 5 / 1 M l ,  TAB.4 a n d  5 ,  l o o s e n i n g  

t h e  f o u r  r e s p e c t i v e  s c r e w s  b y  a 13 m m  w r e n c h ;  t h e n ,  u s i n g  

t h e  1 6  m m  A l l e n  w r e n c h  i n t o  t h e  cam s h a f t  r e f .  D l O M l  TAB.12 

a n d  s h a k i n g  i t ,  y o u ' l l  b e  a b l e  t o  r e l e a s e  t h e  k n o t t e r s  f r o m  

t h e  o b s t a c l e .  R e a s s e m b l e  t h e  s c r e w s  o f  t h e  j o i n t e d  s h a f t  

D05/1M1 i n  c o m p l i a n c e  w i t h  t h e  p h a s e  r e d  m a r k s .  

Make s u r e  t h a t  t h e  d i e s  r e f .  D18Ml,TAB.4 a n d  t h e  k n o t t i n g  

w h e e l s  r e f .  D16M3, TAB.8 h a v e  b e e n  a s s e m b l e d  a c c o r d i n g  t o  

t h e  d u e  s p r i n g  d i a .  a n d  w i r e  t h i c k n e s s .  

C h e c k ,  b y  m e a s u r i n g  w i t h  a g a u g e ,  t h e  s i z e  o f  t h e  f i x e d  j a w  

r e f .  D19M1 T A B . l l ,  t h a t  m u s t  b e  i n  c o m p l i a n c e  w i t h  t h e  s i z e s  

i n d i c a t e d  o n  t h e  d i a g r a m  o f  TAB.18. 

Run t h e  m a c h i n e  u n t i l  t h e  k n o t t i n g  w h e e l  h o l d i n g  s h e l l  ( r e f . D l 6 ~ 2  

TAB. 11) i s  i n  t h e  h i g h e r  p o s i t i o n ;  s e t  t h e  j a w s  r e f .D23Ml  

t o  t h e  d i e s  r e f .  D 1 8 M 1 ;  s e t  t h e  m o v a b l e  jaw r e f .  D19M2 t o  

t h e  f i x e d  jaw r e f . D l 9 M 1 ,  TAB. l l .  

C h e c k ,  b y  m e a s u r i n g  wLth  a  g a u g e ,  t h e  d i s t a n c e  f r o m  t h e  d i e  z-- - 
( D 1 8 M 1 )  t o  t h e  k n o t t i n g  w h e e l  ( D 1 6 ~ 3 ) ,  a s  p e r  t h e  d i a g r a m  

o f  TAB.8. To o b t a i n  t h e  r i g h t  m e a s u r e  i t  i s  n e c e s s a r y  t o  

d e s a s s e m b l e  t h e  b a c k  c o v e r i n g  o f  t h e  k n o t t e r s ,  a n d  u s i n g  

a  1 7  m m  w r e n c h  t o  l o o s e n  t h e  t w o  b o l t s  A .  TAB.12);  t h e n ,  

u s i n g  a  6  m m  t a p  w r e n c h ,  o p e r a t e  on  t h e  s c r e w s  ( B ) :  l o o s e n i n g  

t h e  b a c k  o n e  a n d  t i g h t e n i n g  t h e  s e c o n d  o n e  , t h e  k n o t t i n g  

w h e e l  g o e s  u p ;  o t h e r w i s e ,  i t  l o w e r s  u n t i l  i t  f i n d s  t h e  r i g h t  

m e a s u r e  a s  p e r  TAB.18. 

Once t h e  r i g h t  m e a s u r e  i s  r e a c h e d ,  t i g h t e n  w e l l  t h e  2 b o l t s  

( A ,  TAB. 1 2 ) .  

To a d j u s t  t h e  l e n g t h  o f  t h e  w i r e  a f t e r  t h e  k n o t t i n g ,  y o u  

n e e d  t o  a c t  o n  t h e  c o n n e c t i n g - r o d  r e f .D27M6,  TAB.10 : b l o c k  

t h e  h e x a g o n a l  r o d  u s i n g  a  1 7  m m  w r e n c h ;  t h e n ,  u s i n g  a  13 

m m  w r e n c h  l o o s e n  t h e  t w o  s e t  n u t s  ( t h e  l e f t  u p p e r  o n e  a n d  

t h e  r i g h t  l o w e r  o n e ) ;  i f  y o u  t u r n  t h e  c o n n e c t i n g - r o d  f r o m  

l e f t  t o  r i g h t ,  y o u ' l l  a c t  o n  t h e  k n u r l e d  p l a t e  r e f .  D27M3 

( w h i c h  g e t s  n e a r  t h e  k n o t t i n g  w h e e l  h o l d i n g  s h e l l  r e f . ~ 1 6 ~ 1 ) ,  
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a n d  s h o r t e n  t h e  w i r e .  If y o u  make t h e  o p p o s i t e  o p e r a t i o n s ,  

y o u ' l l  l e n g t h e n  t h e  w i r e .  

I n  c a s e  t h e  k n o t  i s n ' t  w e l l  t i g h t ,  y o u  n e e d  t o  l o o s e n  ( u s e  

a 1 3  m m  w r e n c h )  t h e  t h r e e  b o l t s  t h a t  b l o c k  t h e  k n o t t i n g  w h e e l  

h o l d i n g  s h e l l  r e f .D16Ml /M2,  TAB.4; p u s h i n g  i t  s l i g h t l y  f o r w a r d  

t h e  k n o t  i s  t i g h t e r ,  on  t h e  c o n t r a r  p u l l i n g  i t  b a c k w a r d  t h e  

k n o t  l o o s e n s .  
4 

Keep i n  mind t h a t  i f  t h e  k n o t  i s  t o o  t i g h t ,  

t h e  i n s i d e  p a r t  o f  t h e  s p r i n g  b a s e  w i l l  b e  t e n d i n g  t o  c l o s e ,  

a n d  i t  w i l l  g e n e r a t e  t r o u b l e s  b o t h  i n  g o i n g  o u t  o f  t h e  d i e s  

a n d  i n  t h e  p a c k e r .  

HEAT TREATMENT -------------- 

The h e a t  t r e a t m e n t  i s  a p p l i e d  t o  t h e  s p r i n g  i m m e d i a t e l y  a f t e r  

i t s  mak ing  i n  o r d e r  t o  e l i m i n a t e  t h e  w o r k - h a r d e n i n g  a n d  t o  r e s e t  

t h e  d u e  e l a s t i c i t y .  

The h e a - t i n g  i s  g i v e n  by  a  s e v e r a l  g r a d i n g  t r a n s f o r m e r ,  w i t h  

a b o u t  6 K w .  The a v e r a g e  t e m p e r a t u r e  o f  t h e  s p r i n g  i s  b e t w e e n  

2 5 2 O  - 2 8 8 O  C .  I n  o r d e r  t o  m o d i f y  t h e  t e m p e r a t u r e ,  o p e r a t e  

a t  f i r s t  o n  t h e  c o m m u t a t o r  o f  t h e  e l e c t r i c a l  b o a r d  (TAB.l). 

Remember t h a t  w i t h  l a r g e  d i a .  w i r e ,  f o r  i n s t a n c e  2.4 m m ,  

i t  i s  p o s s i b l e  t o  i n c r e a s e  t h e  a c t i v e  a r c  o f  t h e  cam u n i t ,  

w h i c h  i s  p a r t  o f  t h e  g e a r  i n s i d e  t h e  c r a n k c a s e ,  i n  f r o n t  

o f  t h e  o p e r a t o r .  

If  you  wan t  t o  m a n u f a c t u r e  4 t u r n s  s p r i n g s ,  y o u  mus t  d e s a s s e m b l e  

t h e  l o n g  p i e c e  o f  t h e  a r c  cam u n i t .  

PACKER ------ 
The p a c k e r  c o n s i s t s  o f  a n  h o r i z o n t a l  t r o u g h  w i t h  d i v e r g e n t  

s i d e  p a n e l s ,  a n d  a d j u s t a b l e  i n  w i d t h  t o  f a c i l i t a t e  t h e  s p r i n g s  

t o  s l i d e .  

Each  s p r i n g ,  a f t e r  b e i n g  r e l e a s e d  f r o m  t h e  c o n v e y e r  arms, 

r e m a i n s  s u s p e n d e d  a t  t h e  b e g i n n i n g  o f  t h e  s i d e  p a n e l s ,  b e t w e e n  

t h e  two s t e e l  t r e a t e d  p l a t e s ,  w a i t i n g  f o r  two v e r t i c a l  b a r s  
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in horizontal reciprocating motion to bump into the two end 

rings o f  the staying spring, above their centre-line, making 

the spring roll forward to insert it into the already packed 

ones. 

The rolling is aided by a steel plate which pushes the spring 

on the knot. 
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HOW TO GET SPRINGS 150 M/M HIGH ............................... 

1, slightly tighten the screw which holds the coiling wheel 

(ref.BZlM3, TAB.13) in order to increase the pitch. 

2. Rectify the pitch retractor (ref.B29M4, TAB.l) inclination; 

obviously, you have to give it more inclination making 

sure that the wire passes over it. 

3. Loosen the arm moving screw (ref.ClSM3,TAB.S) at the most. 

4. Operate on the pitch adjusting knob ( r e f . ~ 2 5 ~ 2 )  until 

the springs fall in the centre of the conveyer clamp. 

5. Then, adjust the top and bottom knotters, in order to 

allow the free entry of the springs. 

6. Open proportionally the columns for the heat treatment 

electrodes. 
- 

7. ~ d j u s t  the packer, according to the due size. 
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HOW TO PASS FROM 5 TURNS SPRINGS T O  4 TURNS ONES A N D  V I C E  VERSA 
a___-__--------------------------------- ---- ---a- 

Remove t h e  h e a d s  r e f . C 1 4 / 1 M  o n  t h e  c l a m p s ,  b e c a u s e  t h e  

4  t u r n s  s p r i n g s  c o u l d  n o t  p a s s  t o u c h i n g  t h e  s i d e  p a r t s  

o f  t h e  a b o v e  m e n t i o n e d  h e a d s .  

R e m o v e  t h e  p l a s t i c  c r a n k c a s e  w h i c h  i s  o n  t h e  cam u n i t .  

R u n  t h e  m a c h i n e  t i l l  t h e  r o l l e r  h a n d l e  ( r e f . C 2 0 M l , T A B . 1 6 )  

i s  o n  t h e  h o r i z o n t a l  p l a n e ,  o t h e r w i s e  t h e  cam u n i t  c o u l d n ' t  

c o m e  o u t .  

L o o s e n  t h e  f a s t e n i n g  b o l t  o f  t h e  cam u n i t ,  u s i n g  t h e  8 m m  

A l l e n  w r e n c h .  

L o o s e n  t h e  f a s t e n i n g  b o l t  f o r  t h e  l i f t i n g  r o d  o f  t h e  t o p  

r o l l e r  ( r e f . B l P M 1 ,  TAB.16)  u s i n g  t h e  2 2  m m  w r e n c h .  

D r a w  t h e  cam u n i t  o u t ,  k e e p i n g  h i g h  t h e  i d l e  p i n s  o f  t h e  

p i t c h  l e v e r  ( r e f  .B22M1) a n d  o f  t h e  d i a .  ( r e f  .B20M1 , T A B . 1 6 ) .  

F i t  t h e  o t h e r  cam u n i t  u p  t i g h t e n i n g  t h e  b o l t s  y o u  h a d  

l o o s e n e d  b e f o r e .  

U s i n g  t h e  6  m m  A l l e n  w r e n c h ,  move t h e  p a c k e r  b y  l o o s e n i n g  

t h e  t h r e e  s c r e w s  o n  t h e  s i d e  i n  f r o n t  o f  t h e  o p e r a t o r ,  

a n d  p u t  i t  o n  t h e  i n d i c a t i n g  m a r k s .  

U s i n g  t h e  6mm A l l e n  w r e n c h  ( "TI1 s h a p e d ) ,  l o o s e n  t h e  c o n t r o l  

r o d  o f  t h e  h e a t  t r e a t m e n t  p l i e r s ;  u s i n g  t h e  8rnm A l l e n  

w r e n c h ,  l o o s e n  t h e  t w o  b o l t s  u n d e r  t h e  p l a t e  o n  t h e  r i g h t  

h a n d  s i d e  a n d  s e t  t h e  r e q u i r e d  s i z e  u p .  T h e n ,  t i g h t e n  

t h e  t w o  a b o v e  b o l t s  a n d  t h e  r o d .  A f t e r w a r d s ,  u s i n g  t h e  

tI T I! s h a p e d  w r e n c h ,  l i f t  t h e  r i g h t  p l i e r s  i n  o r d e r  t o  

i n s e r t  t h e  e n d o w e d  2mm s m a l l  p l a t e  u n d e r  t h e  a b o v e  p l i e r s ,  

a n d  t h e  1 m r n  s m a l l  p l a t e  u n d e r  t h e  l e f t  s i d e  p l i e r s ;  

l o o s e n  a g a i n  t h e  c o n t r o l  r o d  u n t i l  y o u  r e a l i z e  t h e  l m m  

p l a t e  i s  t i g h t e n ,  t h e n  w e l l  s c r e w  t h e  c o r i t r o l  r o d .  
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10.  B r i n g  t h e  l o w e r  k n o t t e r  a h e a d ,  i n c l i n i n g  i t  o f  a b o u t  

1 5 O ,  i n  o r d e r  t o  a l l o w  t h e  s p r i n g s  t o  e n t e r  w e l l .  

11. Keep i n  mind  t h a t ,  s i n c e  t h e  w i r e  l e n g t h  i s  a b o u t 1 5 k r n  

l e s s  a n d  o n e  t u r n  l e s s ,  f r o m  t h e  cam u n i t  t h a t  c o n t r o l s  

t h e  m i c r o s w i t c h  a n d  t h a t  i s  l o c a t e d  i n  t h e  k e y e d  g e a r  

( m a i n  s h a f t )  i n s i d e  t h e  p l a s t i c  c r a n k c a s e  i n  f r o n t  o f  

t h e  o p e r a t o r ,  y o u  w i l l  h a v e  t o  r emove  t h e  l o n g  a r c  s h a p e d  

p i e c e  i n  o r d e r  t o  h a v e  l e s s  t i m e  f o r  c u r r e n t ,  a n d  t h e r e f o r e  

l e s s  h e a t .  
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1. Using a 27 mm wrench, loosen the roller (ref.Bl3M1, TAB.4) 

nuts and reverse or replace them (the rollers), according 

to the dia. of the wire. 

2. Adjust the wire-out-guiding device (ref.~15~3), according 

to the dia. of the wire to use. 

3. Replace the two knotting wheels (ref.D16M3,TAB.8) with 

the right ones, according to the dia. of the wire. 

4. Ad just the wire-straightener (ref .BlOM, TAB.4) till the 

wire comes out straight. 

5. Insert the wire and check its length, as explained on 

TAB.18. 

6. Operate on the coiling wheel (ref.B21M3, TAB.4) till the 

wire passes lightly on the pitch retractor (ref.B29M4,TAB.4). 

7 .  Check that the spring bases dia. is the same; if not, 

operate on the dia. cam unit (TAB.15). As regards the 

pitch, consider valid the above operations again. 

8. Adjust the length of the wire at the knot, operating on 

the rod ref. D27M6, TAB.lO. 

9. Check that the spring comes out straight, adjusting the 

stem ref. D19M3, TAB.ll located on the movable jaw (ref.Dl9M2) 

10. Control the heat treatment device, adjusting the calorie 

on the 5-trip switch of the electrical panel. 
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TAB.A - BASE, CCLUMNS AND THEIR FITTINGS ____--------------------------------- ______---------------------------------- 

Base 1 

Pa in  c o l u n n  1 

Lower co3urnn 1 

Column c f  t h e  f i r s t  k n o t t e r  1 

column o f  t h e  second k n o t t e r  1 

A d j u s t a b l e  s u p p o r t  f c r  t h e  k n o t t e r s  2 

Heish t  a d j u s t i n g  screw 2 

Adapter  f o r  t h e  r e d u c t i o n  s h a f t  2 

S e t  screw f o r  t h e  a d j u s t a b l e  s u p p o r t  2 

Clampins r i n g  f o r  t h e  k n o t t e r s  2 

R i n s  t e r m i n a l  screw 4 

BONFIGLIOLI r e d u c e r  TrF. 44 F R. 1/7 2 

Main column s l e e v e  ( f i r s t  and second)  1 

Lonser s h a f t  f o r  t h e  f i r s t  sleeve 1 

S h a f t  f o r  "MALTA CROSS" and spoon cam 1 

P e r p e n d i c u l a r  t r a n s m i s s i o n  s h a f t  1 

Vain column p e r p e n d i c u l a r  t r a n s m i s s i o n  s l e e v e  1 

Lower column p e r p e n d i c u l a r  t r a n s m i s s i o n  s l e e v e  - 1 

P e r p e n d i c u l a r  t r a n s m i s s i o n  s h a f t  f o r  t h e  lower column I 

Packer  c o n t r o l  c r a n k  1 

Double r i n g  g e a r  1/2" X 5/16'' Z = 48 1 

Double p i n i o n  1/211 X 5/16" Z = 1 5  1 

Double p i n i o n  1/2" X 5/16' Z = 16 1 

Main column c h a i n  t i g h t e n e r  1 

Bear ing  f o r  t h e  main column c h a i n  t i g h t e n e r  1 

Double c h a i n  1 /2" X 5/16 l1 1 

Lower s l e e v e  f o r  t h e  w i r e  f e e d i n g  r o l l e r s  1 

Upper s l e e v e  f o r  t h e  w i r e  f e e d i n g  r o l l e r s  1 

S h a f t  f o r  t h e  lower  s l e e v e  ( r o l l e r )  1 

S h a f t  f o r  t h e  upper  s l e e v e  1 

S leeve  f o r  t h e  loncjer s h a f t  o f  t h e  lower column 1 

MATPARTS



TAB.A - BASE , COLUMNS AhTD THEIR FITTINGS -_------------------------ -___-------------_--------------------- 

Ref.  D e s c r i p t i o n  

Double r i n g  g e a r  5/8" X 3/8" Z = 30 

Double r i n g  g e a r  f o r  t h e  b e v e l  p i n i o n  

Double p i n i o n  f o r  c h a i n  t i g h t e n e r  5 / 8 ~ 3 / 8  Z = 14 

Lower column c h a i n  t i g h t e n e r  

Double c h a i n  of 5/8 X 3/8 ( l o w e r  column) 

Top and bottom nylon g e a r  

Ring g e a r  of 5/8" Z = 24 ( h-andle ) 

Hub f o r  t h e  g e a r  r e f .  A1 5M5 

Ring g e a r  of 5/8" Z = 24 (main s h a f t )  

C u t t e r  c o n t r o l  d i s k  

Ring g e a r  o f  5/8" Z = 24 ( b e v e l  p i n i o n )  

Helical b e v e l  p i n i o n  f o r  g e a r s  

Helical b e v e l  p i n i o n  f o r  j o i n t e d  s h a f t  

Quadruple  g e a r  5/8" Z = 24 

Ring g e a r  of 5/8" ( t o r q u e  l i m i t i n g  d e v i c e )  

Torque l i m i t i n s  d e v i c e  w i t h o u t  r i n g  g e a r  

L i n i n g  d i s k  f o r  t h e  t o r q u e  l i m i t i n g  d e v i c e  

Quadruple  g e a r  s h a f t  

Chain t i g h t e n e r  f o r  secondary  t r a n s m i s s i o n  

P i n i o n  o f  5/8" Z = 24 ( c h a i n  t i g h t e n e r )  

Wire g r i p p i n g  b r a c k e t  ( r o l l e r  p r e s s u r e )  

P r e s s u r e  s p r i n s  

Counte r  s p r i n s  block 

P r e s s u r e  a d j u s t i n g  screw 

wire-s t r a i g h t e n e r  s u p p o r t  

Motor r e d u c e r  s u p p o r t  

FTCBER motor  r e d u c e r  R. 4 7 / ~ 3 - 2 0 0 0  ?iK HP. 3 

QTY. - 
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TAB.  B - C O I L E R  
-------------A- 

Ref. - D e s c r i p t i o n  

C o i l i n g  b l o c k  1 

w i r e - s t r a i g h t e n e r  u n i t  ( w i t h o u t  r o l l e r s )  1  

Grooved i d l e  r o l l e r s  6 

A d j u s t i n g  screws 2 

wire f e e d i n s  r o l l e r s  2 

R o l l e r s  and s e a r  wheels  l o c k i n g  washer  1  C 

Top r o l l e r  l i f t i n s  l e v e r  1  

Oilless bush  f o r  t h e  l e v e r  r e f .  B14F1 2 

P i n  f o r  t h e  lever r e f .  B14M1 1 

P i n  f o r  the a u x i l i a r y  l e v e r  r e f .  ~ 1 4 / 1 ~ 1  1 

A u x i l i a r y  l e v e r  f o r  t o p  r o l l e r  l i f t i n g  1  

Oilless bush  f o r  - t h e  l e v e r  r e f .  ~ 1 4 / 1 ~ 1  1  

Wheel (NADELLA FG.12 - 32 E E )  1  

Steel  bush f o r  l e v e r  ( B I ~ / I M I )  p i n  2 

Wheel p i n  ( F G . ~  2 - 32 E E )  1  

Hexagonal t h r e a d e d  R .  & L.  bar 1  

S t e e l  ba l l - and-socke t  j o i n t  $?! 14 R.& L. 2 

wire i n - ~ u i d i n g  d e v i c e  ( w i r e  @ 1.9rnm t o  2.4mm) 1 

C e n t r e  w i r e  g u i d i n g  d e v i c e  ( " )I I( > 1  

U n i v e r s a l  a d j u s t a b l e  w i r e  g u i d i n g  d e v i c e  (1.9 To 2.4) 1  

Cores f o r  t h e  w i r e  in -gu id ing  and c e n t r e  d e v i c e  2 

Cam b e a r i n g  u n i t  ( c o i l e r  c o n t r o l )  2 

Cam topped screw s t e m  f o r  l e v e r  r e f .  B20M1 2 

Wire l e n g t h  a d j u s t i n g  cam ( 5  t u r n s )  1  
lI It Il ( 4  t u r n s )  1 

P i t c h  a d j u s t i n g  cam f o r  5 t u r n s  s p r i n g s  1 

11 11 11 11 4 'I I t  1  

Dia. a d j u s t i n g  cam 5 l1 11 

11 11 11 4  " I1 
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TAB. B - C C I L E R  --------------- --------------- 

R e f .  

Dia.  c o i l i n g  l e v e r  1 

Oi l less  bush f o r  t h e  l e v e r  B20M1 2 

P i n  o f  t h e  l e v e r  B20M1 1 

Lever  c o n t r o l  i d l e  p i n  $ 26 mm 1 

C o i l i n g  wheel  l e v e r  1 

Oilless lever bush 2 

C o i l i n g  wheel  ( w i t h  b e a r i n g s )  1 

C o i l i n s  wheel  p i n  1 

Lever  arm o f  t h e  p i t c h  s p a c e r  c o n t r o l  1 

Lever arm f o r  p i t c h  a d j u s t m e n t  ( o u t e r  s i d e )  1  

Hub f o r  t h e  p i t c h  a d j u s t i n g  lever 1  

Oil less  bush f o r  t h e  hub ref. B23M2 2 

Upper p i t c h  a d j u s t i n g  l e v e r  u n i t  1  

P i n  f o r  t h e  l e v e r  u n i t  re f .  B24M1 1 

Oil less  bush f o r  t h e  l e v e r  u n i t  re f .  B24M1 2 

Tension r o d  w i t h  d i a .  a d j u s t i n g  wheel  1 

Tens ion  r o d  w i t h  p i t c h  a d j u s t i n g  wheel 1 

B e a r i n s  f o r  t h e  c u t t i n g  n i p p e r s  l e v e r  1 

A u x i l i a r y  b e a r i n g  f o r  t h e  c u t t i n g  n i p p e r s  l e v e r  1  

Rocking lever f o r  t h e  c u t t i n g  n i p p e r s  P 

C i l l e s s  bush f o r  t h e  l e v e r  2 

P i n  f o r  t h e  l e v e r  1 

Top i d l e  p i n  KRV pp. pf 3Cmm 1  

Bottom i d l e  p i n  ( 40 X I 3 )  1 

p r o j e c t i n g  p a r t  of  t h e  r o c k e r  l e v e r  c o n t r o l  ( ~ 2 7 ~ 1 )  I 

P i t c h  r e t r a c t o r  b e a r i n s  s h a f t  1 

C u t t i n g  n i p p e r s  b l a d e  b e a r i n g  s h a f t  1  

T h r u s t  head o f  t h e  r e t r a c t o r  s h a l t  1  

T h r u s t  head f o r  t h e  c u t t i n g  n i p p e r s  s h a f t  1 

P i t c h  s p a c e r  f a s t e n i n g  b l o c k  1 
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TAB. B - C O I L E R  ------------- ---------------- 

Ref. - 
B28M6 

B28M7 

B29M1 

B29M2 

B29M3 

B29M4 

B29M5 

B3CM1 

B30M3 

D e s c r i p t i o n  

T h r u s t  washer  f o r  t h e  p i t c h  r e t r a c t o r  s p r i n g  

Suppor t ing  washer  f o r  t h e  c u t t i n g  n i p p e r s  s p r i n g  

Fixed b l a d e  f o r  t h e  c u t t i n g  n i p p e r s  

 raveling b l a d e  

P i t c h  s p a c e r  b e a r i n g  clamp 

C y l i n d e r  f o r  t h e  p i t c h  s p a c e r  

Widia res t  p l a t e  f o r  t h e  w i r e  end 

C o i l i n g  l e v e r  p i n  

P i t c h  l e v e r  p i n  

MATPARTS



R e f .  D e s c r i p t i o n  

TAB. C - CONVEYER ---------------- ------------------ 

Fixed wheel  f o r  arm d i v e r g i n g  

Bushing f o r  t h e  f i x e d  wheel  

Spacer  p i n  f o r  t h e  l e v e r s  ref .C17-C18-C19 

wheel s p a c e r  

Hub f o r  the  conveyer  d e v i c e  

YALTESE CROSSu  d i s k  
t I  I (  s t o p p i n g  d i s k  

I d l e  p i n  f o r  t h e  d i s k  k r v  pp $8 26 

Spacer  f o r  t h e  d i s k  

A r m  s u p p o r t i n g  d i s k  

Rocking base- f o r  t h e  arm 

Base a d j u s t m e n t  f o o t  

S p h e r i c  i d l e  p i n  (NADELLA, s p e c i a l )  

P i n  f o r  t h e  arm b l o c k a s e  

Gauged washer  f o r  t h e  r o c k i n g  base 

Combined b e a r i n g s  (NADELLA RAX 71 5 )  

NL u t  w i t h  se t  screw (KADELLA IM-1 2-1 5-16) 

C o u n t e r - t h r u s t b e a r i n g  (NADELLA cP. I 5-28) 

A u x i l i a r y  head f o r  clamp 

Core of  t h e  conveyer  clamp 

Threaded s l e e v e  f o r  t h e  clamp j u n c t i o n  

Clamp hook 

Hook r o d  

Bottom t a p p e t  r o d  

s p r i n g  c a p  

Tappet  cuphead screw 

Hook c l o s i n g  s p r i n g  

S leeve  ad jus tment  n u t  

Hook check p i n  

Hook o p e r a t i o n  p i n  

Knob f o r  t h e  hook r e l e a s e  

MATPARTS



TAB. C - CONVEYER -_--------------- ----------------- 

Ref. 

Clamp c o n t r o l  r o c k e r  l e v e r  

Clamp r e l e a s e  cam 

Ro l l e r  bush f o r  t h e  r o c k e r  l e v e r  (NADELLA 18-16) 

Pin f o r  t h e  r o c k e r  l e v e r  

Rocker l e v e r  screws iY. 6X2C 

Rocker l e v e r  lock washer 

Rocker l e v e r  w i th  counter-balance 

A r m  d iverg ing  cam 

Hub f o r  t h e  d i v e r g i n g  cam 

S ~ a c e r  s l eeve  f o r  t h e  d ive rg ing  cam 

Three-arm-lever f o r  t h e  d ive rg ing  c o n t r o l  

I d l e  p in  KRV pp $i! 30 

O i l l e s s  bush f o r  t h e  l e v e r  r e f .  C17M3 

Guided l e v e r  w i th  two arms f o r  t h e  d i v e r g i n s  a c t i o n  
/' 

O i l l e s s  bush f o r  t h e  l e v e r  r e f .  C 1 8 ~ 1  

Clamp p o s i t i o n  ad jus tment  l e v e r  

O i l l e s s  bush f o r  t h e  l e v e r  r e f .  C I ~ M I  

Lever ( C I  9 ~ 1  ) ADJUSTPENT SCREW 

Jo in t ed  head connec t ing  rod f o r  t he  l e v e r  j u n c t i o n  

Bo$tom arm d i v e r g i n s  s e c t o r  

C e n t r a l  l1 11 a @  

TOP 11 l t  I 1  

R o l l e r  crank f o r  t h e w  MALTESE CROSSn c o n t r o l  

Idle pin KRV pp $ 26 

Spring p i d i n g  spoon 

Spoon forearm 

Spoon arm 
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TAB. C - CONVEYER -------------- ------------------- 

Ref. 

C 3 2 P l  

C 3 2 M 2  

C 3 2 N 3  

C 3 3 P 1  

~ 3 3 / 1 ~ 2  

C 3 3 Y 3  

~ 3 3 / 1 ~ 4  

c33v4 

C 3 4 N 1  

C 3 4 K 2  

C  3 2 N 4  

Desc r ip t ion  

Sleeve f o r  t h e  spoon hub 

R o l l e r  bea r ings  (SKF NKI 25/20 AND 30/20) 

Lever on the  spoon c o n t r o l  s h a f t  

Fa in  l e v e r  f o r  spoon o p e r a t i o n  

P in  f o r  t he  l e v e r  

Oilless bush f o r  t h e  l e v e r  r e f .  C33M1 

Tension rod f o r  spoon o p e r a t i o n  

I d l e  p i n  KRV pp jZf 26 

Spoon c o n t r o l  cam 

Cam lock ing  hub 

Lever arm 
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TAB. D - KWCTTERS ----------------- ----------------- 

J o i n t e d  s h a f t  "ELBE" 

F lange  f o r  t h e  shaft j u n c t i o n  

K n o t t i n s  s e a r s  c a s e  

Yhaft  f o r  t h e  k~:ottifig cams 

P i n  f o r  t h e  k n o t t i n s  l e v e r s  

F lange  f o r  t h e  s h a f t  j u n c t i o n  t o  ' 'ELBE" j o i n t  

R o l l e r  b e a r i n s  s u p p o r t  f o r  t h e  cam s h a f t  

R e s t i n g  d i s k  f o r  t h e  k n o t t i n g  g e a r s  

Cover f o r  t h e  k n o t t e r  c a s e  

S e c t o r  g e a r  cam 

R n o t t e r  l e v e r  c o n t r o l  cam 

Hub f o r  t h e  k n o t t e r  l e v e r  c o n t r o l  cam 

Wire g r i p p i n s  n i p p e r s  l e v e r  

Oilless bush.for She levers r e f .  D14M1 AND Dl 5M1 

Jaw c o n t r o l  t e n s i o n  rod  

Bear ing  l e v e r  f o r  t h e  s h e l l  shaped k n o t t e r  

A d j u s t a b l e  arm f o r  t h e  s h e l l  b e a r i n g  lever 

Lever a d j u s t i n g  c a p  

S p l i n e d  h a l f - s h e l l  

H a l f - s h e l l  w i t h o u t  + i n i n g  

K n o t t i n g  wheel  

S l i d i n g  wheel  l o c k i n g  key 

Knot t ing  wheel  l o c k i n g  l e v e r  

B o l t  f o r  t h e  l e k e r  

I d l e  p i n  KRV pp $ 1 9  

R o l l e r  set  (NADELLA I 3-1 2 )  

O p e r a t i n g  s p r i n s  f o r  t h e  l e v e r  r e f  . ~ 1 7 / 1  MI 

S p r i n g  s e t  screw 

Counter-key ( r e f . ~ 1 6 Y 4 )  screw 

D i e  ( c e n t e r i n g  b a s e )  
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TAB. D - KNOTTERS ----------------- ----------------- 

R e f .  D e s c r i p t i o n  

Fixed jaw f o r  w i r e  g r i p p i n g  n i p p e r s  2 

T r a v e l i n g  j a w  2 

Wire s e t t i n g  stem 2 

Threaded c a p  2 

Shaped p l a t e  f o r  t h r e a d e d  cap l o c k i n g  2  

Jaw c o n t r o l  g e a r  l e v e r  2  

Oilless bush f o r  t h e  l e v e r  ref .  D20M1 and D21M1 8 

Jaw c o n t r o l  d o u b l e  g e a r  l e v e r  2 

P i n  f o r  j a w  c o n t r o l  s i m p l e  lever 2 

I t  I 1  I8 I t  double  " 2 

Base washer  f o r  D20M1 and D21M1 4 

Threaded b l o c k s  f o r  j a w  f a s t e n i n g  6 

C e n t r e  jaw' c o n t r o l  l e v e r  2 

Oilless bush f o r  t h e  lever ref.  D22M1 4 

P i n  f o r  t h e  l e v e r  r e f .  D22N1 2 

Ball-and-socket  j o i n t  f o r  c e n t r e  jaw l e v e r  c o n t r o l  2 

Screw o f  9 X 1 . 5  M (ba l l - and-socke t  j o i n t )  4 

Ball-and-socket  base  washer  4 

R o l l e r  b e a r i n g s  (NADELLA DL. 13-1 2 )  4 

Spr ing  end clamping jaw 6 

Gear and r o l l e r  cam 2 

Hub f o r  t h e  s e a r  and r o l l e r  cam 2  

Wheel f o r  cam (NADELL'A FG. 5-1 6 )  2 

Spr ing  s t r a i s h t e n e r  o p e r a t i o n  lever 2 

Spr ing  t h r u s t e r  

A d j u s t a b l e  l e v e r  (~25M1 ) f o o t  

S t e m  f o r  t h e  s p r i n g  t h r u s t e r  

A d j u s t a b l e  f u l c r u m  s u p p o r t  
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TAB. D - KNOTTERS ----------------- ----------------- 

Ref. 

~ d j u s t a b l e  fulcrum f o r  l e v e r  

Wire-adjuster  c o n t r o l  l e v e r  

Brass bear ing  i n  two p a r t s  

I d l e  p i n  KRV pp 6 19 

wire-adjust ing l e v e r  

O i l l e s s  bush f o r  t h e  w i r e  s e t t i n g  l e v e r  

Wire-thrusting knur led p l a t e  

P i n  f o r  l e v e r  r e f .  D27MI 

Lever a d j u s t i n g  s l i d e r  

Ball-and-socket j o i n t  t e n s i o n  rod  

Lever ( ~ 2 7 ~ 1 )  r e t u r n  s p r i n g  

Top device  f o r  s p r i n g  c e n t e r i n g  ( 1 s t  k n o t t e r )  

Bottom " I: f f s t  (2nd k n o t t e r )  
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TAB. E - ELECTRCTHERKIC U N I T  ----------------------- ----------------------------- 

Ref. D e s c r i p t i o n  

Base of  t h e  u n i t  

Main column f o r  t h e  r i g h t  e l e c t r o d e  

Column f o r  t h e  l e f t  e l e c t r o d e  

B r a s s  bush f o r  t h e  columns 

I n s u l a t i n g  p l a t e  

Couple f o r  t h e  main r i g h t  column 

Ball-and-socket  j o i n i n g  s t e m  

Re tu rn  e q u a l i z e r  

S t e m  a d j u s t i n g  clamp 

Clamp b a s e  washer  

Couple jaw f o r  t h e  main r i g h t  column 

Couple f o r  t h e  lower  l e f t  column 

Couple jaw f o r  t h e  lower  l e f t  column 

P i n  f o r  p l i e r s  and e q u a l i z e r  

E x t e n s i b l e  t e n s i o n  r o d  w i t h  i n s u l a t e d  j o i n t  

Rut  clamp f o r  t e n s i o n  r o d  ( t i l l  1987 ) 

F a l e  s t r u t  w i t h  ba l l -and-socket  j o i n t  

Re tu rn  s p r i n g  f o r  t h e  lower  column 

I t  I 1  11 " main I 1  

Kain l e v e r  f o r  t h e  u n i t  c o n t r o l  

O i l l e s s  bush f o r  t h e  l e v e r  r e f .  ~ 7 ~ 1  

E c c e n t r i c  p i n  f o ?  t h e  l e v e r  

R i g h t  s p r i n g  g u i d i n g  sheet 

L e f t  II 11 11 

R i ~ h t  e l e c t r o d e  

L e f t  e l e c t r o d e  

Ccnnector  b lock  "ILME V 1 4 "  

Cover f o r  t h e  c o n n e c t o r  b lock  
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TAE. F - PACKXR -------------- --------------- 

Ref. 9 e s c r i p t i o n  

Packer  frame 

Support  f o r  b e a r i n s  

Bear ings  (SKF 2202 = 1 5 ~ 3 5 x 1 4 )  

Rocking b r a c k e t  

Bcttom r i g h t  and l e f t  f i x e d  rod 

Conveying s l i d i n s  r o d  (HEPCO) 

Top r i g h t  and l e f t  f i x e d  rod  

S t e e l  s l i d e  ( HEPCO) 

S l i d e  (HEPCO) b e a r i n g s  ( J A ~ C )  

Terminal  b l a d e  

B a l l  j o i n t  r o d  f o r  b r a c k e t  l i n k i n g  

Tension r o d  f o r  t h e  packer  c o n t r o l  

Forward l e f t  b r a c k e t  

Cen t re  " 11 

Backward . "  18 

Forward r i g h t  " 
C e n t r e  " 11 

Backward " 11 

Fixed s p r i n g  check p l a t e  

P l a t e  s h i m ( f o r  F6M1) 

L e f t  s p r i n g - g u i d i n g  b a r  

R i g h t  11 11 

L e f t  s p r i n g  f e e d i n g  b l a d e  

Righ t  " 11 11 

Spr ing  g u i d i n g  b r a c k e t  

L e f t  s u p p o r t  f o r  s t e e l  s t r i p  

Right  " 11 11 11 

Spr ing  g u i d i n g  s teel  s t r i p  

R i s h t  and l e f t  s p r i n g  opening p r i s m  

MATPARTS



TAB. G - SWIFT ------------ --------------- 

R e f .  D e s c r i p t i o n  

Gear motor  ( r e d u c e r )  SIT1 I 1  1 0  FBR R. 1  : 25 

Base 

Support  f o r  t h e  s w i f t  c o n t r o l  column 

Support  f o r  t h e  w i r e  g u i d i n g  s t a k e  

Motor s u p p o r t  s l i d e  

Base a d j u s t i n g  b o l t  

Turning p l a t f o r m  

Swi f t  c e n t e r i n g  g u i d e s  f o r  t h e  p l a t f o r m  

P r o t e c t i o n  s tee l  s h e e t  f o r  the  p l a t f o r m  

Flanged p l a t f o r m  s u p p o r t  

L e f t  t h r e a d e d  b o l t  

S w i f t  c o n t r o l  column $ 40 

Suspended w i r e  s u p p o r t i n g  stem 

Micro s t o p  Stem 

Wire g u i d i n g  b r a c k e t s  

Column $ 4 ~  f o r  t h e  a d j u s t a b l e  wi re -gu id ing  d e v i c e  

Column s l i d e r  w i t h  w i d i a  wi re -gu id ing  d e v i c e  

S w i f t  c o n t r o l  (AZ 61 04) microswi  t c h  

wire c o n t r o l  s l i d e r  w i t h  b a l l  bushes  

S t a t i c  d i s k  w i t h  b a l l  bush 

wire-guiding p u l l e y  f o r  t h e  s l i d e r  

Bush f o r  t h e  t h r u s t - b e a r i n g  

T h r u s t  b e a r i n g  ( S K F  51408) 

Suppor t  f o r  t h e  s u s p e n d i n s  w h e e l s  

P i n  f o r  t h e  Vulcon wheel 

Vulcon wheel  w i t h  b e a r i n g s  

Micro s t o p  "PIZZATG FD 130" 

Motor "CARPANELLI" 1 .5  HP 

T r a v e l i n g  p u l l e y  "VAR @ I 60 ", h o l e  $8 19/24 

Fixed p u l l e y  fl 16C: X 28 

B e l t  "RCFLEX" - v a r i o u s  28X8XI 2 5 0  
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TAB. H - ELECTRICAL EQUIPMENT ....................... ------------------------------ 

Ref; 

H22Y1 

H22M2 

H22M3 

H23P1 

H23M2 

H 2 3F3 

H24M1 

H24M2 

D e s c r i p t i o n  ? t Y .  

A d j u s t a b l e  push-but ton  p a n e l  1 

Support  f o r  t h e  a d j u s t a b l e  arm 1 

A d j u s t a b l e  arm f o r  t h e  push-button p a n e l  1  

Fixed cam u n i t  f o r  h e a t  t r e a t m e n t  1  

A d j u s t a b l e  cam u n i t  f o r  h e a t  t r e a t m e n t  1  

i?icroswitch s u p p o r t  1  

Stem f o r  t h e  emergency c o n t a c t  o f  t h e  e l e c t r o t h .  U. 4 

I n s u l a t i n g  b l o c k  f o r  t h e  stem 2 

Complete p a n e l  u n i t  1 

Complete e lec t r i c  w i r i n g  1 

Heat  t r e a t m e n t  t r a n s f o r m e r ,  6 Kw 1  

Transformer  ltERC t y p e  800762" , 220/380/24 V 1  

l lOIL METER CAF 1 5 "  a l b e r o  fermo c o n t r o l  1  

Device f ~ r  ' 'OIL METER1' a l b e r o  fermo c o n t r o l  1 

S w i f t  d e l a y i n g  d e v i c e  "CROUZET 88.81 0  .C1' 1 

Electric s p r i n g  c o u n t e r  'AC-NEA" 1  

Remote s t a r t e r  f o r  t h e  h e a t  t r e a t m e n t  B.30-30-0 1  

Remote c o n t r o l  s t a r t e r  f o r  t h e  s w i f t  B.25-30-10 1  

Main remote c o n t r o l  s t a r t e r  ~ . 2 5 - 3 0 - 1 ~ + 2  ( c o n t a c t s )  1  

+ t r i p  s w i t c h  "BREMAS" 1  

Main s w i t c h  "BREMAS " 1 

S w i f t  and h e a t  t r e a t m e n t  mic roswi tch  AZ 6104 2 

S w i f t  l i m i t  s w i t c h  llPIZZATO FD 1 30'' 1  

Re lays  wCMRON1' 2 

Fuses  6  

P i l o t  lamps 2 
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TAB. X - PROTECTION BOXES,CRANKCASESAND SPRINGS ------------------------------------- ----------------------------------------------- 

Ref .  D e s c r i p t i o n  

Transformer  c o v e r  

Terminal  f o r  t h e  t r a n s f o r m e r  c o v e r  

Crankcase f o r  t h e  main column g e a r s  
81 I 1  It lower " II 

II lower column and  d i v e r g i n g  d i s k  

Oil p r o t e c t i o n  s teel  s h e e t  

F r o n t  p r o t e c t i o n  c r a n k c a s e  

Hook c o n n e c t i o n  f o r  machine l i f t i n s  

Spr ing  t r o u g h  

S t e e l  p l a t e  f o r  t h e  troucjh j u n c t i o n  

K n o t t e r  c o v e r  

Crankcase f o r  t h e  arm h o l d i n g  f l a n g e  

Tools  c o n t a i n e r  

Spoon r e t u r n  s p r i n g  

R o l l e r  p r e s s k r e  s p r i n g  

A r m  a d j u s t i n s  s p r i n g  (on  t h e  d i s k )  

Back s p r i n g  f o r  t h e  k n o t  w i r e  l e n s t h  a d j u s t e r  

S l i d i n g  key s p r i n g  

T r a v e l i n s  c u t t e r  r e t u r n  s p r i n c  

P i t c h  s p a c e r  s p r i n s  

Clamp hook s p r i n s  

Sprin: f o r  t h e  h e a t  t r e a t m e n t  lower column 
I 1  II I I I I I 1  main coluRn 

S w i f t  ~ ~ i c r c s w i t c h  adjust in^ s ~ r i n s  

K n o t t e r  base  s p r i n ~  

A r m  r u n n i n s  ad jus tment  s p r i n s  

S p r i n s  f o r  t h e  jaw c o n t r o l  t e ~ s i o n  rod 

A r m  r e t u r n  ad jus tment  s p r i n s  

C o i l i n g  wheel  s p r i n s  

Lever g r e a s e r  
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TAB. X - ?RCTTCTIOK B C X E S ,  CRANKCASES AND SPRINGS ................................................ ................................................ 

Ref. D e s c r i p t i o n  

P r e s s u r e  sreaser 

S p r a y  s r e a s e r  f o r  gears 

Spray  g r e a s e r  f o r  cha in  

MATPARTS



L E G E N D  ----------- 

CONTROL AND PROTECTION BOARD FOR 380/415 ELECTRIC INSTALLATION ON C O I L I N G  MACHINE 

I G  - GENERAL SWITCH TYPE BREMAS ART. A 2 5 . 0 3 / P L 2  2 5 A  5 0 0 V  

C U  - UNIPOLAR COMMUTATOR TYPE BREMAS ART. C S 0 2 5 M Z 1 5 / P L 2  2 5 A  5 0 0 V  

T R C  - TRANSFORMER FOR F E E D I N G  THE CONTROLS TYPE ERC P N  1 6 0 V A  P 2 0 0 - 3 8 0 / 4 1 5 V / S  2 4 V  

T R T  - TRANSFORMER FOR HEAT TREATMENT TYPE IDEOMAT P N  6KVA 
P380/415 S 14-15-16-17-18V 

C A F  - SHAFT S T O P  CONTROL GRUPPO I S O I L  S P A  TYPE C A F 1 5  2 2 0 V  

C 1  - MACHINE MOTOR CONTACTOR T Y P E  ABB ART.B25  30-10 l l K W  3 8 0 V  A C 3  

C 2  - UNWINDER CONTACTOR T Y P E  ABB ART.B25-30-10 l l K W  3 8 0 V  A C 3  

C 3  - HEAT TREATMENT CONTACTOR T Y P E  ABB ART.B30-30-00 15KW 3 8 0 W  A C 3  

C 4  - AUXILIARY RELAY T Y P E  OMRON ART. MK2P 2 4 V  AC 

C 5  - AUXILIARY RELAY T Y P E  OMRON ART. MK2P 2 4 V  AC 

R T  - THEilMIC RELAY TYPE ABB ART. T 2 5 D U  3,5: 5 A  

R I T  - UNWINDER TIMER TYPE CROUZET A R T . 8 8 8 1 0 . 0  0 : 2 6 4 V  AC:DC 

F C 1  - SAFETY L I M I T  SWITCH O F  THE MACHINE TYPE P I Z Z A T O  A R T - F D  130 

E S  - MACHINE S T O P P I N G  ELECTRODES 

M - S P R I N G  

F C 2  - U N W I N D E R  L I M I T  S W I T C H  T Y P E  M A T S U S H I T A  A R T . A Z  6104 

F C 3  - HEAT TREATMENT L I M I T  SWITCH TYPE MATSUSHITA ART-AZ 6104 

P R  - S T O P  PUSH BUTTOM TYPE BRETER ART. M 6 0 1 0 R  

P G  - UNWINDER CONTROL PUSH BUTTON T Y P E  BRETER ART.M6OlOG 

P V  - MACHINE RUNNING PUSH BUTTON T Y P E  BRETER ART. M 6 0 1 0 V  

P N  - MACHINE JOGGING PUSH BUTTON TYPE BRETER ART. M 6 0 1 0 N  

L G  - HEAT TREATMENT S I G N A L ,  BULB E l 4  3 0 V  1 5 W  

L R  - L I N E  S I G N A L ,  BULB E l 4  3 0 V  1 5 W  

F M  - FUSE CARRIER TYPE CAFRULLO ART.4500/MSO 2 5 A  5 0 0 V  
FUSE TYPE NDZ-Z 13x50 1 6 A  

FT - FUSE CARRIER TYPE CAFRULLO ART.2500/MSO 2 5 A  5 0 0 V  
F U S E  TYPE NDZ-Z 13x50 2 5 A  

FC - FUSE CARRIER TYPE CAFRULLO ART.4091/MSO 2 5 A  5 0 0 V  

FUSE TYPE NDZ-Z 13x50 6 A  

~1 - FUSE CARRIER TYPE CAFRULLO ART.800V 1 0 A  2 5 0 V  

GLASS FUSE 5x20 2 A  

F - FUSE CARRIER TYPE CAFRULLO ART.2500 /MsO 2 5 A  5 0 0 V  
FUSE TYPE NDZ-Z 13x50 2 A  

C P - PRODUCTION COUNTER T Y P E  HOKUY ART-AC-NEA6 
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Detail af the first h t  box 
detail of 

Detail of - 
themin 

txmnhalboard 

machine p~~Wm&-l  ' I Heat treatment 
'-7' 

mtQr - -- 
Detail af the seccPrl 
shuntbox 

detail  of . the CaxECtar 

LEGEND 

1.4. General swi tch  

1 1st Lt &tQr box 
box 

Detail of the psh-buttm panel 

t i c  Control  feed ing  t ransformer 
160VA. 24L 

c a f  S h a f t  s t o p  c o n t r o l  
f eed ing  220V 

f Fuses 2 A  

11 Fuse 2A 
f c  Fuse 6 A  

f t  Fuses 
f m  Fuses 
a Machine motor c o n t r o l  contactc  

Unwinder 11 

IC3j Heat t rea tment  t ransformer cor 
t r o l  contac  t o r  

-m Auxi l ia ry  r e l a y  

. t r t  Heat t rea tment  t ransformer  

r.t Therrnic r e l a y  

r i t Delaying device  o f  ihe unwinderl 
Jog 

fcl  Sa fe ty  l i m i t  switch of the machine 
I c 2 Jcgging l i m i t  switch ofthe urwinder 
I r 3 Jogging limit switch of the heat t r e a l  
P .I. Red push hth: SIUP 
C.1. Y e l l w I 1  " : UWMERJOG-L 

. Green " " : MA- FiUNNlN 
c a Black " : MA- JOG CCW'FDL 

@,  at wtmnt jog s ignal  

@,L ine  i s ignal  

c.u. u n i p o l a r  cornmuntator wi th  5 
p o s i t i o n s ,  p l u s  0 
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