
J E u r o p a i s c h e s   

Patentamt 

European  Patent  Office  @  Publication  number:  0 1 5 0   9 7 1  

Office  europeen  des  brevets 

EUROPEAN  PATENT  APPLICATION 

Application  number:  85300407.5  ©  Int.  CI.4:  D  05  B  33/00,  D  05  C  3 / 0 2  

Date  of  filing:  22.01  .85 

@  Priority:  02.02.84  JP  18879/84  ©  Applicant:  KABUSHIKIKAISHA  BARUDAN,  20, 
aza-Tsukagoshi  Ohaza-Jyosuiji,  Ichinomiya-shi  Aichi-ken 
(JP) 

@  Date  of  publication  of  application:  07.08.85  ©  Inventor:  Shibata,  Yoshio,  1075  aza-Kitakadoda 
Bulletin  85/32  Ohaza-Kadoma  Kisogawa-cho,  Hagui-gun  Aichi-ken  (JP) 

®  Representative  :  Evans,  David  Charles  et  al,  F.J. 
CLEVELAND  &  COMPANY  40-43,  Chancery  Lane, 

@>  Designated  Contracting  States:  DEFRGB  IT  London,  WC2A  1JQ  (GB) 

CM 
<  

I *  

o  
10 

a .  
III 

@  A  curved  cloth  stretch  frame  construction  for  an  embroidery  sewing  machine. 

  A  curved  cloth  stretch  frame  construction  for  an  embroi- 
dery  sewing  machine  comprises  a  substantially  cylindrical 
frame  body  with  an  embroidery  window,  a  reciprocation  trans- 
mitting  means  to  transfer  axially  the  frame  body  and  a  rotation 
transmitting  means  to  rotate  the  frame  body.  A  curved  cloth 
work,  such  as  an  arm  of  a  shirt,  is  tightly  put  on  the  frame  body, 
which  is  driven  axially  and  rotatably  by  the  means,  and  a  wide 
curved  embroidery  area  on  the  cloth  work  can  continuously  be 
embroidered. 



1.  F i e l d   of  t he   I n v e n t i o n  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  c u r v e d   c l o t h  

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

s l e e v e - s h a p e d   c u r v e d   c l o t h   w o r k s   s u c h   as  c a p s ,   a rms  o f  

u n d e r s h i r t s   or  t h e   l i k e .  

2.  D e s c r i p t i o n   of  t he   P r i o r   A r t  

A  p l a n a r   c l o t h   work   is   u s u a l l y   s t r e t c h e d   o n  

an  a n n u l a r   t a m b o u r   and  a  c o r e   of  a  s l i g h t l y   s m a l l e r   d i a m e t e r  

is   l a i d   on  and  p r e s s e d   a g a i n s t   t he   c l o t h   w o r k ,   w h i c h   i s  

t h u s   h e l d   b e t w e e n   t h e   i n n e r   s i d e   s u r f a c e   of  t h e   t a m b o u r  

and  t h e   o u t e r   s i d e   s u r f a c e   of  t h e   c o r e ,   and  i s   k e p t  t i g h t l y  

s t r e t c h e d .   The  t a m b o u r   i s   l o n g i t u d i n a l l y   t r a n s f e r r e d   a n d  

t r a n s v e r s e l y   s h i f t e d   on  a  p l a n e   by  a  d r i v e   means  l i n k e d  

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

t h e   c l o t h   work  can  t h u s   be  e m b r o i d e r e d .   The  t a m b o u r ,  

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

a  cap  w i t h   a  v i s o r .   M o r e o v e r ,   o n l y   s u c h   a  t a m b o u r   as  o f  

a   v e r y  l i m i t e d   d i a m e t e r   can  be  i n s e r t e d   i n t o   a  c y l i n d r i c a l  



w o r k ,   f o r   e x a m p l e ,   an  arm  of  an  u n d e r w e a r ,   s i n c e   a  s p a c e  

f o r   a c c o m o d a t i n g   a  s h u t t l e   must   be  r e s e r v e d   i n s i d e   t h e  

w o r k .   I t   i s   t h e r e f o r e   p o i n t e d   ou t   as  a  s e r i o u s   d r a w b a c k  

in  t h e   p r i o r   a r t   t h a t   o n l y   a  v e r y   s m a l l   a r e a   on  t h e   c l o t h  

work   can   be  p r e p a r e d   f o r   c o n t i n u o u s   e m b r o i d e r y .  

Summary  of  t h e   I n v e n t i o n  

I t   i s   t h e r e f o r e   an  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n  

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

h a v i n g   a  f r a m e   body   w h i c h   i s   c o n s t r u c t e d   to  have   a  

s u b s t a n t i a l l y   c y l i n d r i c a l   o u t e r   s u r f a c e   and  i s   s u i t a b l e  

to  be  a d a p t e d   i n s i d e   a  s l e e v e - s h a p e d   c u r v e d   c l o t h   w o r k ,  

t h e r e b y   e n a b l i n g   t h e   c u r v e d   c l o t h   work  to   be  c o n t i n u o u s l y  

e m b r o i d e r e d   on  a  v e r y   wide   e m b r o i d e r y   a r e a .  

I t   i s   a n o t h e r   o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n  

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

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

to  p u t   a  c l o t h   work   on  s a i d   f r a m e   b o d y .  

I t   i s   s t i l l   a n o t h e r   o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n  

to  p r o v i d e   a  s i m i l a r   f r a m e   c o n s t r u c t i o n   w h i c h   can  c o r r e c t l y  

t r a n s m i t   a  d e l i c a t e   movemen t   f o r   e m b r o i d e r y   to  s a i d   f r a m e  

b o d y .  

O t h e r   o b j e c t s   and  a d v a n t a g e s   of  t h e   i n v e n t i o n  

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

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



B r i e f   D e s c r i p t i o n   of  t he   D r a w i n g s  

F i g .   1  i s   a  p e r s p e c t i v e   v i ew   s h o w i n g   w h o l l y   a n  

e m b r o i d e r y   s e w i n g   m a c h i n e ;  

F i g .   2  i s   a  p e r s p e c t i v e   v i e w   s h o w i n g   a  c u r v e d  

c l o t h   s t r e t c h   f r a m e   c o n s t r u c t i o n ;  

F i g .   3  i s   a  s e c t i o n   t a k e n   a l o n g   a  l i n e   I I I -   I I I  

in   F i g .   2 ;  

F i g .  4   i s   a  f r a g m e n t a r y   v i ew   s h o w i n g   t h e   f r a m e  

c o n s t r u c t i o n   in  F i g .   2 ;  

F i g .   5  is   a  p e r s p e c t i v e   v i e w   s h o w i n g   t h e   f r a m e  

c o n s t r u c t i o n   in  F i g .   2  w i t h   a  s e c o n d   f r a m e   s e c t i o n   t a k e n  

a w a y ;  

F i g .   6  i s   a  p e r s p e c t i v e   v i e w   s h o w i n g   t h e   s e c o n d  

f r a m e   s e c t i o n   and  a  cap  pu t   t h e r e o n ;  

F i g .   7  i s   a  v i e w   as  s e e n   a l o n g   an  a r r o w   V I I  i n  

F i g .   5 ;  

F i g .   8  is   a  s e c t i o n   t a k e n   a l o n g   a  l i n e   V I I I  -   VIII 

in  F i g .   9 ;  

F i g .   9  is   a  s e c t i o n   t a k e n   a l o n g   a  l i n e   I X  -   I X  

in  F i g .   8 ;  

F i g .   10  is   an  e n l a r g e d   v i e w   s h o w i n g   t h e   e s s e n t i a l  

p a r t   of  t he   c o n s t r u c t i o n   in  F i g .   8 ;  



F i g .   11  i s   a  s e c t i o n a l   v i e w   s h o w i n g   t he   o p e r a t i v e  

p r o c e s s   c o n c e r n i n g   F i g .   1 0 ;  

F i g .   12  i s   a  v i e w   f o r   e x p l a i n i n g   a  c a s e   w h e r e  

a  s t o c k i n g   i s   e m b r o i d e r e d ;  

F i g .   13  i s   a  v i e w   f o r   e x p l a i n i n g   a  c a s e   w h e r e  

an  arm  of   a  s h i r t   i s   e m b o r i d e r e d ;  

F i g .   14  i s   a  v i e w   f o r   e x p l a i n i n g   a  c a s e   w h e r e  

a  b r e a s t   p o c k e t   of  a  s h i r t   i s   e m b r o i d e r e d ;  

F i g .   15  i s   a  p e r s p e c t i v e   v i e w   s h o w i n g   a  d i f f e r e n t  

e m b o d i m e n t   of  an  e m b r o i d e r y   w i n d o w ;  

F i g .   16  i s   a  p e r s p e c t i v e   v i e w   s h o w i n g   a  d i f f e r e n t  

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

F i g .   17  i s   a  v i e w   as  s e e n   a l o n g   an  a r r o w   X V I I  

in  F i g .   1 6 ;  

F i g .   18  i s   a  p e r s p e c t i v e   v i e w   s h o w i n g   a  d r i v e  

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

F i g .   1 6 ;  

F i g .   19  i s   a  s e c t i o n a l   v i e w   s h o w i n g   a  s t i l l  

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

t h e   m a c h i n e   bed  of  t h e   e m b r o i d e r y   s e w i n g   m a c h i n e ;  

F i g .   20  i s   a  p e r s p e c t i v e   v i e w   s h o w i n g   a  s t i l l  

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

F i g .   21  i s   a  f r o n t   e l e v a t i o n a l   v i e w   s h o w i n g  

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

F i g .   20  and  t h e   m a c h i n e   b e d ;  



F i g .   22  i s   a  p e r s p e c t i v e   v i ew   s h o w i n g   a  s t i l l  

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

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

F i g .   23  i s   a  p e r s p e c t i v e   v i e w   s h o w i n g   t h e  

c o n s t r u c t i o n   in   F i g .   22  w i t h   some  p a r t s   t h e r e o f   t a k e n  

away  or  b r o k e n ;  

F i g .   24  is   a  s e c t i o n   t a k e n   a l o n g   a  l i n e   XXIV-  XXIV 

in  F i g .   22  w i t h   some  p a r t s   t h e r e o f   o m i t t e d ;  

F i g .   25  i s   a  s e c t i o n   t a k e n   a l o n g   a  l i n e   XXV-  XXV 

in  F i g .   24;  a n d  

F i g .   26  i s   a  s e c t i o n   t a k e n   a l o n g   a  l i n e   XXVI -  XXVI 

in  F i g .   2 4 .  

D e s c r i p t i o n   of  t h e   P r e f e r r e d   E m b o d i m e n t s  

R e f e r r i n g   to  t h e   d r a w i n g s ,   t h e   p r e f e r r e d  

e m b o d i m e n t s   a r e   now  d e s c r i b e d .   In  F i g .   1  s h o w i n g   w h o l l y  

an  e m b r o i d e r y   s e w i n g   m a c h i n e ,   a  p a i r   of  h e a d s   2  a r e   m o u n t e d ,  

a t   t he   b a s e   p o r t i o n s   t h e r e o f ,   on  a  s e t t i n g   1.  A l t h o u g h  

two  h e a d s   a r e   shown  in  t h e   f i g u r e ,   o n l y   one  w i l l   s u f f i c e  

o r  m o r e   t h a n   two  may  be  p r o v i d e d .   A  s t i t c h   n e e d l e   3  i s  

p r o v i d e d   in   t he   f r o n t   end  p o r t i o n   of  t h e   h e a d   2  f o r   v e r t i c a l  

movemen t   as  is   u s u a l l y   known .   A  bed  4  is   d i s p o s e d   u n d e r  

t h e   head   2  w i t h   t he   r e a r   b a s e   p o r t i o n   t h e r e o f   s e c u r e d   i n  

t he   s e t t i n g   1.  The  f r o n t   end  p o r t i o n   of  t he   bed  4  i s  



p r o v i d e d   w i t h   a  n e e d l e   p l a t e   5  h a v i n g   a  n e e d l e   h o l e   5 a  

o p p o s i t e   to  t h e   n e e d l e   3,  as  shown  in  F i g s .   2  and  5.  I n s i d e  

t he   bed  4,  i s   c o n t a i n e d   a  w e l l   known  s h u t t l e .   A  m o v a b l e  

f r a m e   6  i s   p l a c e d   on  t h e   s e t t i n g   1  and  i s   a d a p t e d   to  b e  

t r a n s f e r r e d   f r o n t   and  r e a r   ( i n   t h e   d i r e c t i o n   shown  by  a n  

a r r o w   7)  and  r i g h t   and  l e f t   ( i n   t h e   d i r e c t i o n   shown  by  a n  

a r r o w   8)  by  a  t r a n s f e r   m e c h a n i s m   ( n o t   shown)   in   a c c o r d a n c e  

w i t h   a  p r e p r o g r a m m i n g .   In  t h e   n e x t   p l a c e ,   a  c u r v e d   c l o t h  

s t r e t c h   f r a m e   9  i s   a c c o m o d a t e d   o v e r   t h e   b e d   and  i s  

c o n s t r u c t e d ,   as  shown  in   F i g s .   2  to   6,  so  as  to   be  t r a n s f e r r e d  

f r o n t   and  r e a r   in   a c c o r d a n c e   w i t h   t h e   f r o n t   and  r e a r   t r a n s f e r  

of  s a i d   m o v a b l e   f r a m e   6  and  to  be  r o t a t e d   a r o u n d   t h e   a x i s  

t h e r e o f   in  r e s p o n s e   to  t h e   r i g h t   and  l e f t   s h i f t   of  t h e  

m o v a b l e   f r a m e   6.  The  c u r v e d   c l o t h   s t r e t c h   f r a m e   9  i s   s h o w n ,  

in  F i g .   1,  o n l y   f o r   one  of  t h e   b e d s   4  b u t   t h e   o t h e r   b e d  

is   p r o v i d e d ,   of  c o u r s e ,   w i t h   a n o t h e r   f r a m e   9.  When  t h e  

c u r v e d   c l o t h   s t r e t c h   f r a m e   9  i s   n o t   s e t   on  t h e   e m b r o i d e r y  

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

w i t h   a  c o n v e n t i o n a l   t a m b o u r   a t t a c h e d   on  t h e   m o v a b l e   f r a m e   6 .  

A  f r a m e   body   10  of  t h e   c u r v e d   c l o t h   s t r e t c h   f r a m e   i s  

c o n s t r u c t e d   in  t h e   fo rm  of  a  h o l l o w   c y l i n d e r   and  c o n s i s t s  

of  a  f i r s t   f r a m e   s e c t i o n   11  a t   t h e   r e a r   b a s e   s i d e   and  a  

s e c o n d   f r a m e   s e c t i o n   12  a t   t h e   f r o n t   end  s i d e ,   s a i d   t w o  

f r a m e   s e c t i o n s   b e i n g   made  by  d i v i d i n g   t he   f r a m e   9  by  a  

p l a n e   c r o s s i n g   r e c t a n g u l a r l y   t he   a x i s   of  t h e   f r a m e   9 .  



A  p l u r a l i t y   of  c o n n e c t i o n   c u t s   13  a r e   f o r m e d   a t   t h e   f r o n t  

end  of  t he   f i r s t   f r a m e   s e c t i o n   11.   C o n n e c t i o n   p r o j e c t i o n s  

14  a r e   f o r m e d   a t   t h e   r e a r   end  of  t h e   s e c o n d   f r a m e   s e c t i o n  

12  and  a r e   a d a p t e d   to  be  i n s e r t e d   in   s a i d   c o n n e c t i o n   c u t s   1 3 ,  

w i t h   t h e   a x i s e s   of  s a i d   s e c t i o n s   c o i n c i d i n g   e a c h   o t h e r ,  

t h e   r e l a t i v e   r o t a t i o n   b e t w e e n   s a i d   two  s e c t i o n s   a r o u n d  

t he   a x i s e s   b e i n g   t h u s   p r e v e n t e d .   A  c o u p l e   h o l e   15  i s  

f o r m e d   in   t h e   f i r s t   f r a m e   s e c t i o n   11,  a  t h r e a d e d   h o l e   1 6  

is  f o r m e d   in  t he   s e c o n d   f r a m e   s e c t i o n   12,  and  a  r e s i l i e n t  

c o n n e c t i o n   p i e c e   17  is   f i x e d   on  t he   o u t e r   s u r f a c e   of  t h e  

s e c o n d   f r a m e   s e c t i o n   12  by  a  f a s t e n i n g   s c r e w   18  i n s e r t e d  

in  t h e   t h r e a d e d   h o l e   16.  The  e x t r e m e   end  of  t he   c o n n e c t i o n  

p i e c e   17  i s   f o r m e d   as  a  c o u p l e   p r o j e c t i o n   19  e x t e n d i n g  

t o w a r d s   t h e   a x i s   of  t he   f r a m e   body   10  as  shown  in  F i g .   3 .  

The  c o u p l e   p r o j e c t i o n   19  is   a d a p t e d   to  be  i n s e r t e d   in  s a i d  

c o u p l e   h o l e   15,  t h e   f r a m e   s e c t i o n s   1 1  a n d   12  b e i n g   t h e r e b y  

p r e v e n t e d   f rom  p a r t i n g   a x i a l l y   e a c h   o t h e r .   A  p l u r a l i t y   o f  

c o n n e c t i o n   p i e c e s   a r e   u s e d .   The  o u t e r   s u r f a c e   of  t he   f r a m e  

body  10  is   f o r m e d   as  a  c u r v e d   c l o t h   s t r e t c h   s u r f a c e   2 0 ,  

t h e   u p p e r   h a l f   of  w h i c h   i s   of  a  s e m i c y l i n d r i c a l   fo rm  w i t h  

an  a r c u a t e   c r o s s   s e c t i o n   a r o u n d   t h e   a x i s   of  s a i d   f r a m e  

body   10.  Th i s   s u r f a c e   20  i s   i n t e n d e d   to  pu t   t h e r e o n   t h e  

i n t e r n a l   s i d e   s u r f a c e   of  a  cap  21  shown  e x e m p l a r i l y   a s  

a  c l o t h   work  to  be  e m b r o i d e r e d   ( c a l l e d   a  c u r v e d   c l o t h   a s  

w e l l ) .   The  s u r f a c e   20  is   s hown ,   in  t he   f i g u r e ,   as  a  c i r c u l a r  



c y l i n d r i c a l   s u r f a c e   b u t   may  be  a  p o l y g o n a l   c y l i n d r i c a l  

s u r f a c e   c o n s i s t i n g   of  s e v e r a l   p l a n a r   a r e a s .   The  f r o n t   e n d  

of  t h e   f r a m e   body   10  i s   made  a  f r e e   e n d ,   o n t o   w h i c h   t h e  

cap  21  can  e a s i l y   be  p u t   f r o m   t h e   f r e e   end  s i d e   of  s a i d  

f r a m e   body   10.   I n s i d e   t h e   f r a m e   body   10  i s   r e s e r v e d   a n  

a c c o m o d a t i o n   s p a c e   22  in   w h i c h   s a i d   b e d  4   i s   d i s p o s e d   a s  

shown  in   F i g s .   8  and  9.  T h i s   a c c o m o d a t i o n   s p a c e   22  i s  

made  s u f f i c i e n t l y   l a r g e   so  t h a t   t he   f r a m e   body   10  may  r o t a t e  

by  a  p r e s c r i b e d   a n g l e   a r o u n d   t h e   a x i s   t h e r e o f   w i t h   t he   b e d  

4  d i s p o s e d   t h e r e i n .   An  o p e n i n g   23  i s   b o r e d   t h r o u g h   t h e  

c u r v e d   c l o t h   s t r e t c h   s u r f a c e   20  and  i s   w i d e l y   d e f i n e d   i n  

t h e   f o rm  of  a  w i n d o w .   T h i s   i s   h e r e a f t e r   c a l l e d   an  e m b r o i d e r y  

w indow  as  w e l l .   T h i s   w indow  23  is   a d a p t e d   to  p a s s   t h e r e t h r o u g h  

t h e   s t i t c h   n e e d l e   3  f rom  o v e r   t h e   f r a m e   body  10  t o w a r d s   t h e  

bed  4.  A  c l o t h   f a s t e n e r   24,  w i t h   one  end  t h e r e o f   s e c u r e d  

on  t h e   o u t e r   s u r f a c e   of  t h e   s e c o n d   f r a m e   s e c t i o n   12,  i s  

made  of  a  r e s i l i e n t   m a t e r i a l   and  i s   a d a p t e d   to  h o l d   p r e s s i n g l y  

t h e   c l o t h   w o r k ,   t h e   cap  21.   A  p l u r a l i t y   of  c l o t h   f a s t n e r s  

24  a r e   a t t a c h e d   on  t h e   s e c o n d   f r a m e   s e c t i o n   12.  An  e n g a g e  

t o o t h e d   w h e e l   25,   f o r m e d   on  t h e   o u t e r   s u r f a c e   of  t h e   f i r s t  

f r a m e   s e c t i o n   11  i s   shown  as  an  e x a m p l e   of  a  d r i v e n   m e m b e r  

of  a  d r i v e   t r a n s m i t t i n g   means  and  i n c l u d e s   a  number   of  t e e t h  

25a  p r o j e c t i n g   f rom  t h e   o u t e r   s u r f a c e   of  t h e   f i r s t   f r a m e  

s e c t i o n   11.  T h i s   e n g a g e   t o o t h e d   w h e e l   25  s e r v e s   b o t h   a s  

a  main   p a r t   of  a  r a t a t i o n   t r a n s m i t t i n g   means  to  r o t a t e   t h e  



f i r s t   f r a m e   s e c t i o n   11  a l o n g   t h e   c u r v e d   c l o t h   s t r e t c h   s u r f a c e  

20  and  a  main  p a r t   of  a  r e c i p r o c a t i o n   t r a n s m i t t i n g   m e a n s  

to  t r a n s f e r   a x i a l l y   t h e   f i r s t   f r a m e   s e c t i o n .   The  r o t a t i o n  

t r a n s m i t t i n g   means  and  t h e   r e c i p r o c a t i o n   t r a n s m i t t i n g   m e a n s  

may  be  p r e p a r e d   as  s e p a r a t e   u n i t s .   A  f r a m e   s u p p o r t   mans  2 6  

f o r   t he   c u r v e d   c l o t h   s t r e t c h   f r a m e   9  b e a r s   up  t h e   s a m e  

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

s a i d   f r a m e   9.  In  t h i s   f r a m e   s u p p o r t   means  26,  a  s u s t a i n i n g  

b r a c k e t   27  is   s e c u r e d   a g a i n s t   t h e   s e t t i n g   1  as  shown  i n  

F i g .   2,  a  g u i d e   r a i l   28  i s   m o u n t e d   f i x e d l y   on  t h e   s u s t a i n i n g  

b r a c k e t   27,   and  a  g u i d e   g r o o v e   28a  i s   f o r m e d   by  a  b o t t o m  

w a l l   28a  and  b o t h   s i d e   w a l l s   28b .   T h i s   g u i d e   g r o o v e   2 8 c  

is   f o r m e d   a l o n g   t h e   d i r e c t i o n   of  t he   f r o n t   and  r e a r   m o v e m e n t  

of  t h e   a f o r e m e n t i o n e d   m o v a b l e   f r a m e   6.  On  e a c h   i n n e r   s i d e  

of  s a i d   s i d e   w a l l s   28b  i s   p r o v i d e d   a  g u i d e   s l o t   29  e x t e n d i n g  

h o r i z o n t a l l y   in  e f f e c t .   A  s l i d e   member  30  i s   f i t t e d   i n  

s a i d   g u i d e   g r o o v e   28c  f o r   l o n g i t u d i n a l   m o v e m e n t   w i t h   b o t h  

s i d e   e d g e s   t h e r e o f   r e c e i v e d   in   s a i d   g u i d e   s l o t s   29  as  s h o w n  

in  F i g .   7.  A  mount   p l a t e   31  i s   s e c u r e d   on  t h e   s l i d e   m e m b e r  

30,  s u p p o r t   p o l e s   32  and  33  a r e   s t o o d   on  t h e   mount   p l a t e   3 1 ,  

a  s u p p o r t   arm  34  is   f i x e d   on  t h e   s u p p o r t   p o l e   32,   a n d  

s u p p o r t   arms  35  and  36  a r e   f i x e d   on  t h e   s u p p o r t   p o l e   3 3 .  

A  g r o o v e d   g e a r   w h e e l   37  i s   r o t a b l y   m o u n t e d   on  s a i d   s u p p o r t  

arm  34  and  c o n s i s t s   of  a  g e a r   37a  and  of  a  p a i r   of  f l a n g e s  

37b  a t t a c h e d   to  b o t h   s i d e s   of  s a i d   g e a r   3 7 a .   T h i s   g e a r   3 7 a  



i s   f o r m e d   so  as  to   be  in  mesh  w i t h   s a i d   e n g a g e   t o o t h e d  

w h e e l   25,   and  t h e   w i d t h   of  a  g r o o v e   37c  d e f i n e d   by  t h e  

f l a n g e s   37b  i s   a d j u s t e d   to   be  s u i t a b l e   f o r   r e c e i v i n g   s a i d  

e n g a g e   t o o t h e d   w h e e l   25.   A n o t h e r   g r o o v e d   g e a r   w h e e l   3 8  

is   c a r r i e d   by  s a i d   s u p p o r t   p o l e   32  f o r   r o t a t i o n   and  i s  

s i m i l a r l y   c o n s t r u c t e d .   A  r o l l e r   39  i s   r o t a t a b l y   s u p p o r t e d  

by  s a i d   s u p p o r t   p o l e   33  and  r o l l e r s   40  and  41  a r e   r o t a t a b l y  

m o u n t e d   on  s a i d   s u p p o r t   a rms  35  and  36  r e s p e c t i v e l y .   T h e s e  

r o l l e r s   39  to  41  a r e   d i s p o s e d   so  as  to  s u p p o r t   r o t a t a b l y  

t h e   l o w e r   s i d e   s u r f a c e   of  s a i d   s e c o n d   f r a m e   s e c t i o n   1 2  

as  shown  in   F i g .   8.  The  c u r v e d   c l o t h   s t r e t c h   f r a m e   9  i s  

t h u s   s u p p o r t e d   w i t h   s a i d   e n g a g e   t o o t h e d   w h e e l   25  in  m e s h  

w i t h   t h e   g r o o v e d   g e a r   w h e e l s   37  and  38  and  w i t h   t h e   b o t t o m  

s u r f a c e   of  s a i d   s e c o n d   f r a m e   s e c t i o n   12  r e s t e d   on  s a i d  

r o l l e r s   39  to  41  as  shown  in  F i g s .   8  and  9.  In  t h i s  

s i t u a t i o n ,   t h e   b e d  4   i s   p o s i t i o n e d   a t   t h e   u p p e r   r e g i o n   o f  

s a i d   a c c o m o d a t i o n   s p a c e   22  and  t h e   u p p e r   s u r f a c e   of  t h e  

n e e d l e   p l a t e   5  i s   b r o u g h t   c l o s e   to  t h e   c u r v e d   c l o t h   s t r e t c h  

s u r f a c e   20  as  shown  in   F i g s .   10  and  11.  A  t r a n s m i t t i n g  

f r a m e   42  i s   now  f i x e d   on  s a i d   m o v a b l e   f r a m e   6  by  a  m o u n t i n g  

s c r e w   43  and  i s   a d a p t e d   to   r o t a t e   s a i d   c u r v e d   c l o t h   s t r e t c h  

f r a m e   9  a r o u n d   t h e   a x i s   t h e r e o f   and  to  t r a n s f e r   t h e   s a m e  

f r o n t   and  r e a r   a l o n g   s a i d   a x i s   in   a c c o r d a n c e   w i t h   t h e  

m o v e m e n t   of  s a i d   m o v a b l e   f r a m e   6.  The  t r a n s m i t t i n g   f r a m e   4 2  

i n c l u d e s   a  f r a m e   b a s e   44  and  a  s l i d e   d u c t   45  w h i c h   is   f o r m e d  



in  t h e   f r a m e   b a s e  4 4   and  is   a d a p t e d   to  hang   on  s a i d   e n g a g e  

t o o t h e d   w h e e l   25.  A  rack   46  is   f o r m e d   on  t h e  b o t t o m   s u r f a c e  

of  t he   s l i d e   d u c t   45  and  is   p r o v i d e d   w i t h   r a c k   t e e t h   4 6 a  

e n g a g e a b l e   w i t h   s a i d   e n g a g e   t o o t h e d   w h e e l   25.   S a i d   e n g a g e  

t o o t h e d   w h e e l   25  r e s t e d   r o t a t a b l y   on  s a i d   g r o o v e d   g e a r  

w h e e l s   37  and  38  is   r e c e i v e d  i n   s a i d   s l i d e   d u c t   45  as  s h o w n  

in  F i g s .   2  and  9,  and  t h e   r a c k   46  i s   in  mesh  w i t h   s a i d  

e n g a g e   t o o t h e d   w h e e l   2 5 .  

When  t h e   s i d e   s u r f a c e   of  t h e   cap  21,   an  e x e m p l a r y  

shown  c u r v e d   c l o t h   w o r k ,   is   to  be  e m b r o i d e r e d   w i t h   t h e  

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

t he   c o n n e c t i o n   p i e c e   17  i s   f i r s t  d i s c o n n e c t e d   f rom  t h e  

c o u p l e   h o l e   15,  t h e   s e c o n d   f r a m e   s e c t i o n   12  of  s a i d   c u r v e d  

c l o t h   s t r e t c h   f r a m e   9  i s   t h e n   s e p a r a t e d   f rom  s a i d   f i r s t  

f r a m e   s e c t i o n   11  as  shown  in  F i g .   4,  and  t h e   cap  21  i s  

pu t   on  s a i d   s e p a r a t e d   s e c o n d   f r a m e   s e c t i o n   12.  The  cap  21 

is   s e t   on  t he   f r e e   end  of  s a i d   s e c o n d   f r a m e   s e c t i o n   1 2  

as  shown  in  F i g .   6,  and  an  a r e a   on  s a i d   cap  21  to  b e  

e m b r o i d e r e d   (an  e m b r o i d e r y   a r e a )   is   b r o u g h t   to  t h e  c e n t r a l  

p o r t i o n   of  s a i d   e m b r o i d e r y   window  23  and  i s   a b u t t e d   on  t h e  

c u r v e d   c l o t h   s t r e t c h   s u r f a c e   20.   In  t h i s   s i t u a t i o n ,   t h e  

p e r i p h e r a l   edge  of  t he   cap  21  i s   c l i p p e d   by  t h e   c l o t h  

f a s t e n e r   24  on  t h e   o u t e r   s i d e   s u r f a c e   of  t h e   s e c o n d   f r a m e  

s e c t i o n   12  and  t he   v i s o r   21a  is   s i m i l a r l y   c l i p p e d   by  t h e  

c l o t h   f a s t e n e r   24,  t h e   cap  21  b e i n g   t h u s   f i x e d .   The  c o n n e c t i o n  



p r o j e c t i o n   14  of  t h e   s e c o n d   f r a m e   s e c t i o n   12  i s   f i t t e d   i n  

t h e   c o n n e c t i o n   c u t   13  of  t h e   f i r s t   f r a m e   s e c t i o n   11  and  t h e  

c o u p l e   p r o j e c t i o n   19  of  t h e   c o n n e c t i o n   p i e c e   17  i s   f i t t e d  

in  t h e   c o u p l e   h o l e   15,  t h e   s e c o n d   f r a m e   s e c t i o n   12  b e i n g  

t h u s   j o i n t e d   w i t h   t h e   f i r s t   f r a m e   s e c t i o n   11  as  shown  i n  

F i g .   2.  Wi th   t h e   s e c o n d   f r a m e  s e c t i o n   12  and  t h e   f i r s t   f r a m e  

s e c t i o n   11  j o i n t e d   w i t h   e a c h   o t h e r ,   t h e   e m b r o i d e r y   a r e a   o n  

t h e   cap  21  s t r e t c h e d   on  t h e   e m b r o i d e r y   window  23  i s   p l a c e d  

d i r e c t l y   o v e r   t h e  n e e d l e   p l a t e   5  of  t h e   b e d  4   and  u n d e r  

t h e   s t i t c h   n e e d l e   3.  W h i l e   t h e   e m b r o i d e r y   s e w i n g   m a c h i n e  

i s   o p e r a t e d ,   t h e   s t i t c h   n e e d l e   3  m o v i n g   v e r t i c a l l y   p r o c e e d s  

to  s t i t c h   an  e m b r o i d e r y   t h r e a d   on  t h e   e m b r o i d e r y   a r e a   on  t h e  

cap  21  and  t h e   m o v a b l e   f r a m e   6  i s   d r i v e n   f r o n t   and  r e a r  

and  r i g h t   and  l e f t   in   a c c o r d a n c e   w i t h   a  p r e p r o g r a m m e d  

e m b r o i d e r y   p a t t e r n .   When  t h e   m o v a b l e   f r a m e   6  i s   d r i v e n   f r o n t  

and  r e a r   in   t h i s   m a n n e r ,   t h e   c u r v e d   c l o t h   s t r e t c h   f r a m e   9 

i s   t r a n s f e r r e d   f r o n t   and  r e a r   w i t h   t h e   s l i d e   member  3 0  

t r a v e l l i n g   f r o n t   and  r e a r   a l o n g   t h e   g u i d e   s l o t s   29,  s i n c e  

t h e   e n g a g e   t o o t h e d   w h e e l   25  on  t h e   c u r v e d   c l o t h   s t r e t c h   f r a m e  

9  i s   c a u g h t   by  t h e   s l i d e   d u c t   45  of  t h e   t r a n s m i t t i n g   f r a m e  

42  a n d ,   in  a d d i t i o n ,   is   f i t t e d   in   t h e   g r o o v e s   37c  of  t h e  

g r o o v e d   g e a r   w h e e l s   37  and  38.   When  t h e   m o v a b l e   f r a m e   6  i s  

d r i v e n   r i g h t   and  l e f t ,   t h e   c u r v e d   c l o t h   s t r e t c h   f r a m e   9  i s  

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

t o o t h e d   w h e e l   25  r o t a t e d   by  t he   r a c k   46,   s i n c e   t he   c u r v e d  



c l o t h   s t r e t c h   f r a m e   9  i s   r o t a t a b l y   b e a r e d   up  by  t h e   r o l l e r s  

39  to  41  and  t he   g r o o v e d   g e a r   w h e e l s   37  and  38,   and  t he   e n g a g e  

t o o t h e d   w h e e l   25,   b e i n g   f u r t h e r   r e c e i v e d   in  t h e   g r o o v e d   g e a r  

w h e e l s   37  and  38,  is   in  mesh  w i t h   t he   r a c k   g e a r   46a  of  t h e  

t r a n s m i t t i n g   f r a m e   42.   The  e m b r o i d e r y  a r e a   on  t h e   cap  21 

s t r e t c h e d   on  t he   e m b r o i d e r y   window  23  is   t r a n s f e r r e d   f r o n t  

and  r e a r   by  t he   f r o n t   and  r e a r   m o v e m e n t   of  t h e   m o v a b l e   f r a m e  

6  and  i s   s h i f t e d   r i g h t   and  l e f t   by  t h e   r i g h t   and  l e f t   m o v e m e n t  

of  t he   m o v a b l e   f r a m e   6  as  shown  in  F i g s .   10  and  11,  a  p r e s c r i b e d  

e m b r o i d e r y   p a t t e r n   b e i n g   s t i t c h e d   on  t he   e m b r o i d e r y   a r e a  

on  t h e   cap  21.   I f   a  n u m b e r   of  s e c o n d   f r a m e   s e c t i o n s   12  

a r e   p r e p a r e d ,   s e t t i n g   of  t he   cap  on  t h e   s e c o n d   f r a m e   s e c t i o n  

12  can  e f f i c i e n t l y   be  c a r r i e d   ou t   w h i l e   a n o t h e r   cap  i s  

b e i n g   e m b r o i d e r e d   by  t he   e m b r o i d e r y   s e w i n g   m a c h i n e .   T h e  

cap  21  may  a l t e r n a t i v e l y   be  s e t   on  t h e   s e c o n d   f r a m e   s e c t i o n  

12  a l r e a d y   j o i n t e d   w i t h   t h e   f i r s t   f r a m e   s e c t i o n   11  as  s h o w n  

in  F i g .   1 1 .  

F i g u r e   12  shows  n o w  a   c a s e   in   w h i c h   a  s t o c k i n g  

2 1 e ,   e x p a n d a b l e   and  c o n t r a c t a b l e   due  to   t h e   e l a s t i c i t y  

t h e r e o f ,   is   e m b r o i d e r e d .   In  t h i s   c a s e ,   t h e   s t o c k i n g   2 1 e  

can  s i m p l y   be  a t t a c k e d   p r e s s i n g l y   on  t h e   f r e e   f r o n t   e n d  

p o r t i o n   of  t he   f r a m e   body  10e  due  to  t he   s e l f   e l a s t i c i t y  

of  t h e   s t o c k i n g   21e  o n l y   by  s e t t i n g   t h e   s t o c k i n g   21e  o n  

s a i d   f r o n t   end  p o r t i o n .   The  e l a s t i c i t y   of  t h e   s t o c k i n g  

21e  is   t h u s   u t i l i z e d   as  a  f u n c t i o n   to  c l i p   t h e   s t o c k i n g   2 1 e  



a g a i n s t   t h e   c u r v e d   c l o t h   s t r e t c h   f r a m e   9e .   Members   w h i c h  

a r e   c o n s i d e r e d   f u n c t i o n a l l y   or  c o n s t r u c t i o n a l l y   e q u i v a l e n t  

to  t h o s e   shown  in   p r e v i o u s   f i g u r e s   a r e   g i v e n   t h e   n u m e r a l s  

same  as  in   t h o s e   f i g u r e s   b u t   w i t h   an  a l p h a b e t i c a l   s u f f i x   e ,  

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

( N u m e r a l s   in   t h e   f o l l o w i n g   f i g u r e s   a r e   s u c c e s s i v e l y   g i v e n  

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

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

s i m i l a r l y   o m i t t e d . )  

F i g u r e   13  shows  now  a  c a s e   in   w h i c h   a  l o n g  

c y l i n d r i c a l   c l o t h   w o r k ,   an  arm  21 f   of  a  s h i r t ,   i s   e m b r o i d e r e d .  

In  t h i s   c a s e ,   t h e   arm  21f   i s   f a s t e n e d   a g a i n s t   s a i d   c u r v e d  

c l o t h   s t r e t c h   s u r f a c e   20  a t   b o t h   s i d e s   of  s a i d   e m b r o i d e r y  

f r a m e   2 3 f   by  p a s s i n g   a  p a i r   of  r u b b e r   b a n d s   47  and  48  a f t e r  

t h e   arm  21 f   i s   a d a p t e d   on  t h e   f r a m e   body   10f   and  t h e  

e m b r o i d e r y   a r e a   i s   c o r r e c t l y   p o s i t i o n e d   on  t h e   e m b r o i d e r y  

w indow  2 3 f .   The  arm  21 f   can  be  k e p t   t i g h t l y   s t r e t c h e d  

and  i s   c o r r e c t l y   e m b r o i d e r e d .  

F i g u r e   14  shows  now  a  c a s e   in   w h i c h   a  mark  o r  

t h e   l i k e   i s   e m b r o i d e r e d   on  a  b r e a s t   p o c k e t   21g .   In  t h i s   c a s e ,  

t h e   f r e e   end  p o r t i o n   of  t h e   f r a m e   body   10g  i s   made  t h i n n e r  

so  as  to   be  i n s e r t e d   i n t o   t h e   c l o s e   p o c k e t   21g .   The  c l o t h  

f a s t e n e r   24g  f o r   c l i p p i n g   t h e   c l o t h   w o r k ,   t h e   p o c k e t   2 1 g ,  

i s   p r o v i d e d   on  t h e   f r a m e   body   10g.   A  f a s t e n i n g   p i e c e   49  o f  

t h e   c l o t h   f a s t e n e r   24g  i s   p i v o t e d   f o r   v e r t i c a l   t u r n   and  i s  



b i a s e d   by  a  s p r i n g   n o t  s h o w n   so  t h a t   t h e   t i p   p o r t i o n   of  t h e  

f a s t e n i n g   p i e c e   49  may  be  p r e s s e d   down.   U n d e r   t h e   t i p   o f  

t h i s   f a s t e n i n g   p i e c e   49  is   a t t a c h e d   a  n e e d l e   c l o t h   50  b y  

w h i c h   a  c l o t h   work   i s   c l i p p e d .   The  f a s t e n i n g   p i e c e   49  may  

a l t e r n a t i v e l y   be  a  s p r i n g   p l a t e   a t t a c h e d   on  t h e  f r a m e   body   1 0 g .  

F i g u r e   15  shows  a  d i f f e r e n t   e m b o d i m e n t   of  t h e  

e m b r o i d e r y   w i n d o w .   The  e m b r o i d e r y   window  23h  i s   p r o v i d e d  

as  a  cu t   f o r m e d   to  e x t e n d   to  t h e   f r e e   end  of  t h e   f r a m e   b o d y  

1 0 h .  

F i g u r e s   16  to  18  show  now  an  e m b o d i m e n t   of  t h e  

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

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

n e w l y   a  d r i v e   m e a n s .   The  c u r v e d   c l o t h   s t r e t c h   f r a m e   9i  i n  

t h i s   e m b o d i m e n t   c o n s i s t s   of  t h e   f r a m e   body   10  i  h a v i n g   t h e  

form  of  an  i n c o m p l e t e   c i r c u l a r   c y l i n d e r   w i t h   t h e   l o w e s t  

q u a r t e r   of  t h e   s i d e   w a l l   t h e r e o f   cu t   away  l o n g i t u d i n a l l y .  

The  f r a m e   10 i   c o n s i s t s   of  a  s i n g l e   member  and  t h e   u p p e r  

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

s t r e t c h   s u r f a c e   2 0 i .   In  t h e   f r a m e   s u p p o r t   means  26 i   f o r  

s a i d   c u r v e d   c l o t h   s t r e t c h   f r a m e   9 i ,   an  e l o n g a t e d   s u p p o r t  

b a r   51  i s   b e a r e d   up,   f o r   r o t a t i o n   and  a x i a l   t r a n s f e r ,   b y  

a  b e a r i n g   means  n o t   s h o w n .   S u p p o r t   arms  52  and  53  a r e   f i x e d  

on  t h e   s u p p o r t   b a r   51  a t   one  ends   t h e r e o f   and  o n  t h e   i n t e r n a l  

s u r f a c e   of  s a i d   f r a m e   body  10 i   a t   t h e   o t h e r   ends   t h e r e o f ,  

w h i c h   s e r v e   b o t h   as  a  c o n n e c t i o n   p a r t   f o r   a x i a l   r e c i p r o c a t i o n  



and  t h a t   f o r   r o t a t i o n .   P a i r s   of  t he   s u p p o r t   arms  52  and  53  

a r e   a r r a n g e d   a t   two  a x i a l   p o i n t s   on  t h e   s u p p o r t   b a r   51  a n d  

t h e   f r a m e   body   10 i   can  be  s u p p o r t e d   a r o u n d   t h e   s u p p o r t   b a r  

51  v i a   t h e s e   s u p p o r t   arms  52  and  53.  S a i d   s u p p o r t   ba r   51 

is   p o s i t i o n e d   so  as  to   p a s s   t h e   c e n t e r   of  c u r v a t u r e   of  t h e  

e x t e r n a l   s u r f a c e   of  t h e   f r a m e   body  1 0 i .   A  g e a r   54  is  f i x e d  

to   one  end  of  t h e   s u p p o r t   b a r   51  and  i s   a d a p t e d   to  be  r o t a t e d  

and  to   be  a x i a l l y   t r a n s f e r r e d   by  a  d r i v e   means  55.  In  t h i s  

d r i v e   means   55,  a  g u i d e   r e c t a n g u l a r   rod   of  a  r e c t a n g u l a r  

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

s u p p o r t   b a r   51  by  b e a r i n g   means  n o t   shown ,   and  i s   a d a p t e d  

to  be  r o t a t e d   by  an  e l e c t r i c   m o t o r   57  in  t h e   r e g u l a r   a n d  

t h e   r e v e r s e   d i r e c t i o n s .   A  t r a n s f e r   member  58  i s   f i t t e d   o n  

t h e   g u i d e   r e c t a n g u l a r   rod   56  f o r   a x i a l   s l i d e   movemen t   a n d  

i s   p r o v i d e d   w i t h   a  g e a r   59  on  t h e   o u t e r   s u r f a c e   t h e r e o f .  

At  b o t h   s i d e s   of  t h e   g e a r   59  a r e   f o r m e d   f l a n g e s   60,  b e t w e e n  

w h i c h   a  g r o o v e   61  i s   d e f i n e d .   S a i d   g e a r   54  i s   r e c e i v e d   i n  

t h i s   g r o o v e   61  and  is   in   mesh  w i t h   s a i d   g e a r   59.  An  e n g a g e  

n e c k   62  i s   f o r m e d   on  t h e   s i d e   of  t h e   t r a n s f e r   member  58  

and  one  end  of  an  o p e r a t i o n   rod   63  i s   r e c e i v e d   in   t h e   e n g a g e  

n e c k   62.   An  e n d l e s s   t i m i n g   b e l t   66  i s   p a s s e d   r o u n d   a  p a i r  

of  p u l l e y s   64  and  65.  One  t r a n s f e r   s i d e   66a  of  t h i s   t i m i n g  

b e l t   66  is   d i s p o s e d   in   p a r a l l e l   w i t h   s a i d   g u i d e   r e c t a n g u l a r  

rod   56  and  t h e   o t h e r   end  of  s a i d   o p e r a t i o n   rod   63  is   f i x e d  

on  t h i s   t r a n s f e r   s i d e   66a .   One  of  s a i d   p u l l e y s   64  is  a d a p t e d  



to  be  r o t a t e d   by  a n o t h e r   e l e c t r i c   m o t o r   6 7  i n   r e g u l a r   a n d  

r e v e r s e   d i r e c t i o n s .   S a i d   e l e c t r i c   m o t o r s   57  and  67  a r e  

c o n t r o l l e d   to  o p e r a t e   in   r e s p o n s e   to  t he   p r e s c r i b e d   e m b r o i d e r y  

p a t t e r n .  

In  t h e   a b o v e   d e s c r i b e d   c o n s t r u c t i o n ,   t h e   e l e c t r i c  

m o t o r   57  o p e r a t e s   f i r s t   to  r o t a t e   s a i d   g u i d e   r e c t a n g u l a r  

rod   56,  t h e   t r a n s f e r   member  58  and  t h e   g e a r   59  a r e   t h e n  

a c t u a t e d   to  r o t a t e   t h e   g e a r   54  and  t he   s u p p o r t   b a r   51,  a n d  

t h e   c u r v e d   c l o t h   s t r e t c h   f r a m e   9i   i s   t h e r e b y   r o t a t e d   t o  

s h i f t   t he   c u r v e d   c l o t h   work  r i g h t   and  l e f t .   The  e l e c t r i c  

m o t o r   67  o p e r a t e s   to  t u r n   t h e   t i m i n g   b e l t   66,  t h e   o p e r a t i o n  

rod  63  is   t h e n   t r a n s f e r r e d   f r o n t   and  r e a r   to   a c t u a t e   s l i d a b l y  

t h e   t r a n s f e r   member  58  f r o n t   and  r e a r ,   and  t h e   s u p p o r t   b a r  

51  and  t he   c u r v e d   c l o t h   s t r e t c h   f r a m e  9 i   a r e   t h e r e b y  

t r a n s f e r r e d   f r o n t   and  r e a r   to  move  t h e   c u r v e d   c l o t h   w o r k  

f r o n t   and  r e a r .  

F i g u r e   19  shows  now  a  s t i l l   d i f f e r e n t   e m b o d i m e n t  

f o r   t h e   c u r v e d   c l o t h   s t r e t c h   f r a m e   and  t h e   b e d .   The  c u r v e d  

c l o t h   s t r e t c h   f r a m e   9j  c o n s i s t s   of  t h e   f r a m e   body   10j  h a v i n g  

t h e   fo rm  of  an  i n c o m p l e t e   c i r c u l a r   c y l i n d e r   w i t h   t h e   u p p e r  

w a l l   t h e r e o f   cu t   away  l o n g i t u d i n a l l y   and  t h e   bed  4j  i s  

c o n s t r u c t e d   so  as  to  have   a  c i r c u l a r   c r o s s   s e c t i o n .   In  t h i s  

e m b o d i m e n t ,   t h e   c u r v e d   c l o t h   work  21j  s t r e t c h e d   on  t h e   f r a m e  

body  10j  is   t r a n s f e r r e d   k e e p i n g   c o n t a c t   w i t h   t h e   u p p e r  

s u r f a c e   of  t he   bed  4j  in  t h e   e m b r o i d e r y   w indow  2 3 j .  



F i g u r e s   20  and  21  show  a  s t i l l   d i f f e r e n t   e m b o d i m e n t  

f o r   t h e   c u r v e d   c l o t h   s t r e t c h   f r a m e   w h i c h   is   s u i t a b l e   f o r  

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

(a  s l e n d e r   arm  or  a  c l o s e   b r e a s t   p o c k e t   of  a  s h i r t   f o r  

l a d i e s   f o r   e x a m p l e ) .   The  b a s e   p o r t i o n   of  t h e   c u r v e d   c l o t h  

s t r e t c h   f r a m e   9k  in   t h i s   e m b o d i m e n t   is   c o n s t r u c t e d   to  h a v e  

t h e   same  fo rm  as  one  shown  in  f o r e g o i n g   F i g .   6  h a s ,   a n d  

t h e   f r o n t   end  t h e r e o f   i s   c l o s e d   t h i n n e r   as  s h o w n .   The  c r o s s  

s e c t i o n   of  s a i d   f r o n t   end  c o n s i s t s   of  some  a r c u a t e   c u r v e s  

a r o u n d   t h e   c e n t e r   of  r o t a t i o n   10a  of  t h e  f r a m e   body   as  s h o w n  

in   F i g .   21,   and  t h e   c u r v e d   c l o t h   s t r e t c h   f r a m e   9k,  on  r o t a t i n g ,  

d o e s   n o t   c o l l i d e   w i t h   t h e   bed  4 k .  

F i g u r e s   22  to  26  show  l a s t l y   a  s t i l l   d i f f e r e n t  

e m b o d i m e n t   of  t h e   c u r v e d   c l o t h   s t r e t c h   f r a m e   c o n s t r u c t i o n .  

A  s u p p o r t   s h a f t   68  i s   s e c u r e d   a t   one  end  t h e r e o f   on  t h e  

s e t t i n g   1 i .   A  p a i r   of  s u p p o r t   p l a t e s   69  a r e   f i x e d l y   a t t a c h e d  

on  t h e   i n t e r n a l   s u r f a c e   of  t h e   f r a m e   body  10t   and  a r e   p r o v i d e d  

w i t h   m e t a l s   70  a l i g n e d   a l o n g   t h e   a x i s   of  t h e   f r a m e   body   1 0 l .  

The  s u p p o r t   s h a f t   68  i s   b e a r e d   by  t h e   m e t a l s   70  f o r   r o t a t i o n  

and  a x i a l   m o v e m e n t .   A  p a i r   of  a d a p t   f l a n g e s   71  a r e   a t t a c h e d  

on  t h e   r e a r   end  p o r t i o n   of  s a i d   f r a m e   body   1 0 l .   On  t h e  

b o t t o m   s i d e   o f - t h e   t r a n s m i t t i n g   f r a m e   42 l   a r e   f o r m e d   t w o  

a d a p t   g r o o v e s   72  in   w h i c h   s a i d   a d a p t   f l a n g e s   71  a r e  

e n g a g e a b l y   f i t t e d .   A  p a i r   of  s t r i n g   members   73  and  74  f o r  

t r a n s m i t t i n g   d r i v e   t o r q u e   a r e   c r o s s w i s e   p a s s e d   in  o p p o s i t e  



d i r e c t i o n s   r o u n d   t he   f r a m e  b o d y   1Ol  f rom  t he   t r a n s m i t t i n g  

f r a m e   42l   t h r o u g h   a  p a s s a g e   s l o t   75.   One  ends   73a  and  7 4 a  

of  s a i d   s t r i n g   members   73  and  74  a r e   f i x e d   on  s a i d   t r a n s m i t t i n g  

f r a m e   42l   by  f i x i n g   s c r e w s   76  t h r e a d e d l y   a t t a c h e d   in   s a i d  

t r a n s m i t t i n g   f r a m e   4 2 l .   The  o t h e r   ends   of  s a i d   s t r i n g  

members   73  and  74  a r e   p a s s e d  o n   t he   o u t e r   s u r f a c e   of  t h e  

f i r s t   f r a m e   s e c t i o n   11i   in  o p p o s i t e   d i r e c t i o n s   and  a r e   t h e n  

c o n n e c t e d   t o w a r d s   a  t e r m i n a l   s c r e w   77  i n s e r t e d   t h r e a d e d l y  

in  t h e  f i r s t   f r a m e   s e c t i o n   11l   v i a   s t r a i n i n g   s p r i n g s   7 8  

( t e n s i o n   s p r i n g s ) .   The  s t r i n g   members   73  and  74,  t h e r e f o r e ,  

can  t i g h t l y   be  s t r e t c h e d   a t   a l l   t i m e s .   S a i d   s t r i n g   m e m b e r s  

73  and  74  a r e   p r e f e r a b l y   l e s s   s t r e t c h y   m e m b e r s ,   f o r   e x a m p l e ,  

w i r e s .   The  sum  of  t h e   l e n g t h s   of  t h e   s t r i n g   members   73  a n d  

74  l a i d   on  t he   o u t e r   s u r f a c e   of  t he   f i r s t   f r a m e   s e c t i o n   1 1 i  

i s   a d j u s t e d   to  be  e q u a l   to  one  r o u n d   on  s a i d   s e c t i o n   1 1 l .  

The  sum,  h o w e v e r ,   may  be  s m a l l e r   (a  l e n g t h   s u f f i c i e n t   t o  

r e a l i z e   a  r e q u i r e d   a n g l e   of  r e v o l u t i o n )   or  l a r g e r   ( s e v e r a l  

r o u n d s ) .  

The  o p e r a t i o n   p r o p e r   to  t h e   a b o v e   d e s c r i b e d  

e m b o d i m e n t   is   as  f o l l o w s .   When  t h e   m o v a b l e   f r a m e   6l  i s  

t r a n s f e r r e d   f r o n t   and  r e a r ,   t h e   c u r v e d   c l o t h   s t r e t c h   f r a m e   9 l  

is   s i m i l a r l y   moved  f r o n t   and  r e a r   t o g e t h e r   w i t h   t h e   f r a m e   6 l ,  

s i n c e   t h e   a d a p t   f l a n g e s   71  of  t h e   c u r v e d   c l o t h   s t r e t c h   f r a m e  

9L  a r e   e n g a g e a b l y   s e t   in  t h e   a d a p t   g r o o v e s   72  of  t he   f r a m e  

4 2 l .   When  t h e   m o v a b l e   f r a m e   is   s h i f t e d   r i g h t   and  l e f t ,  



t h e   t r a n s m i t t i n g   f r a m e   42 l   is  d r i v e n   t r a n s v e r s e l y   to  t h e  

a x i s   of  t h e   c u r v e d   c l o t h   s t r e t c h   f r a m e   6 l ,   and  t h e   m o v e m e n t  

of  s a i d   f r a m e   42 l   i s   t r a n s m i t t e d   to   t h e   c u r v e d   c l o t h   s t r e t c h  

f r a m e   9l  t h r o u g h   t h e   s t r i n g   members   73  and  74,  t h e   f r a m e   9  

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

s u p p o r t   s h a f t   68.   When  t h e   t r a n s m i t t i n g   f r a m e   4 2 l   i s   d r i v e n   t c  

t h e   l e f t   in   F i g . 2 6 ,   one  end  73a  of  t he   s t r i n g   member  73  i s  

p u l l e d   and  moved  to  t h e   l e f t .   The  o t h e r   end  73b  of  t h e  

s t r i n g   member   73  c o n s e q u e n t l y   p u l l s   and  t u r n s   t h e   c u r v e d  

c l o t h   s t r e t c h   f r a m e   9t  in   t h e   d i r e c t i o n   shown  by  an  a r r o w   7 9 .  

When  t h e   m o v e m e n t   of  t h e   f r a m e   4 2 L   is   now  c h a n g e d  

to  t h e   r e v e r s e   d i r e c t i o n ,   i . e . ,   to  t h e   r i g h t ,   t h e   s t r i n g  

member  74  r o t a t e s   i n s t a n t l y   t h e   c u r v e d   c l o t h   s t r e t c h   f r a m e   9 l  

in   t h e   r e v e r s e   d i r e c t i o n   shown  by  an  a r r o w   80.  In  t h i s   c a s e ,  

t h e   s t r i n g   members   73  and  74  do  n o t   l o o s e   to  any  e x t e n t  

and  t h e   f r a m e   4 2 l ,   t h e r e f o r e ,   can  r o t a t e   t h e   c u r v e d  

c l o t h   s t r e t c h   f r a m e   9l  in   a l t e r n a t i v e   d i r e c t i o n s   c o r r e c t l y  

in  r e s p o n s e   to  t h e   r e c i p r o c a t i o n   of  s a i d   f r a m e   4 2 l .  

I t   i s   an  a d v a n t a g e   of  t h e   p r e s e n t   i n v e n t i o n   t h a t ,  

in   e m b r o i d e r i n g   t h e   c y l i n d r i c a l   s i d e   s u r f a c e   21b  of  t h e  

e m b r o i d e r y   work   21,  t h e   f r e e   end  of  t h e   f r a m e   body   10  c a n  

s i m p l y   be  i n s e r t e d   i n t o   t h e   end  o p e n i n g   21c  of  s a i d  

c y l i n d r i c a l   work   21,  t h e   e m b r o i d e r y   a r e a   t h e r e o f   is   t i g h t l y  

s t r e t c h e d   on  t h e   c u r v e d   c l o t h   s t r e t c h   s u r f a c e   20,  and  t h e  

c u r v e d   a r e a ,   as  i t   i s ,   can  be  e m b r o i d e r e d .   T h i s   a d v a n t a g e  



is  v e r y   r e m a r k a b l e   s i n c e   s a i d   c y l i n d r i c a l   work   21,  w i t h  

t he   c u r v e d   s t a t e   t h e r e o f   m a i n t a i n e d ,   can  be  e m b r o i d e r e d  

b r o a d l y   and  n e a t l y .   I t   is   a n o t h e r   a d v a n t a g e   of  t h e   p r e s e n t  

i n v e n t i o n   t h a t ,   on  r e v e r s i n g   t h e   d i r e c t i o n   of  t he   l o n g i t u d i n a l  

movemen t   of  t he   f r a m e   4 2 l ,   t he   c u r v e d   c l o t h   s t r e t c h  

f r a m e   9 l   w h i c h   has  j u s t   been   r o t a t e d   in  a  c e r t a i n   d i r e c t i o n  

by  t he   s t r i n g   member  73,  can  i n s t a n t l y   be  r e t u r n e d   in  t h e  

r e v e r s e   d i r e c t i o n   w i t h o u t   any  p l a y   or  d e l a y   by  t he   s t r i n g  

member  74.  T h a t   i s ,   t he   d e l i c a t e   m o v e m e n t   of  t he   f r a m e  

4 2 l   a r o u n d   t he   t u r n i n g   p o i n t   t h e r e o f   i s   f a i t h f u l l y   t r a n s m i t t e d  

to  t h e   c u r v e d   c l o t h   s t r e t c h   f r a m e   9t  and  any  f i n e   e m b r o i d e r y  

p a t t e r n   can  c o r r e c t l y   be  r e a l i z e d .  

S i n c e   many  w i d e l y   d i f f e r e n t   e m b o d i m e n t s   of  t h e  

p r e s e n t   i n v e n t i o n   can  be  t h o u g h t   of  w i t h o u t   d e p a r t i n g   f r o m  

the   s p i r i t   and  s c o p e   t h e r e o f ,   by  t h o s e   who  a r e   s k i l f u l l   i n  

the   a r t ,   i t   s h o u l d   be  u n d e r s t o o d   t h a t   t h e   i n v e n t i o n   is   n o t  

l i m i t e d   to  t he   s p e c i f i c   e m b o d i m e n t s   t h e r e o f   e x c e p t   as  d e f i n e d  

in  t h e   a p p e n d e d   c l a i m s .  



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

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

r e c i p r o c a t i n g   s t i t c h   n e e d l e   and  a  m o v a b l e   f r a m e   a d a p t e d   t o  

move  t w o - d i m e n s i o n a l l y   on  a  s u b s t a n t i a l l y   h o r i z o n t a l   p l a n e ,  

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

f r e e   f r o n t   end  t h e r e o f   and  r e s e r v i n g   t h e r e i n   an  a c c o m o d a t i o n  

s p a c e   l a r g e   e n o u g h   to  c o n t a i n   a  bed  of  s a i d   e m b r o i d e r y  

s e w i n g   m a c h i n e ,   an  e m b r o i d e r y   window  b o r e d   t h r o u g h   s a i d  

f r a m e   b o d y ,   a  r e c i p r o c a t i o n   t r a n s m i t t i n g   means   c o o p e r a t i n g  

w i t h   s a i d   f r a m e   body   to  t r a n s m i t   a x i a l   d r i v e   to  s a i d   f r a m e  

b o d y ,   and  a  r o t a t i o n   t r a n s m i t t i n g   means  c o o p e r a t i n g   w i t h  

s a i d   f r a m e   body   to  t r a n s m i t   r o t a t i o n a l   d r i v e   to  s a i d   f r a m e  

b o d y ,   s a i d   r e c i p r o c a t i o n   t r a n s m i t t i n g   means  and  s a i d   r o t a t i o n  

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

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

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

f o r   r o t a t i o n   and  a x i a l   t r a n s f e r   b e t w e e n   s a i d   bed  and  s a i d  

s t i t c h   n e e d l e .  

2.  A  c u r v e d   c l o t h   s t r e t c h   f r a m e   c o n s t r u c t i o n  

as  s e t   f o r t h   in   c l a i m   1,  w h e r e i n   s a i d   f r a m e   body   c o n s i s t s   o f  

two  s u b s t a n t i a l l y   c y l i n d r i c a l   f r a m e   s e c t i o n s   a d a p t e d   to  b e  

s e p a r a t e d   f rom  and  c o n n e c t e d   to  e a c h   o t h e r ,   s a i d   e m b r o i d e r y  

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



3.  A  c u r v e d   c l o t h   s t r e t c h   f r a m e   c o n s t r u c t i o n  

as  s e t   f o r t h   in  c l a i m   1,  w h e r e i n   s a i d   r o t a t i o n   t r a n s m i t t i n g  

means  and  s a i d   r e c i p r o c a t i o n   t r a n s m i t t i n g   means  c o n s i s t   o f  

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

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

b e i n g   in  mesh  w i t h   s a i d   r a c k   f o r   r o t a t i o n   a r o u n d   t he   a x i s  

of  s a i d   f r a m e   body   and  f o r   a x i a l   movemen t   t o g e t h e r   w i t h  

s a i d   r a c k .  

4.  A  c u r v e d   c l o t h   s t r e t c h   f r a m e   c o n s t r u c t i o n  

as  s e t   f o r t h   in  c l a i m   1,  w h e r e i n   s a i d   r o t a t i o n   t r a n s m i t t i n g  

means  and  s a i d   r e c i p r o c a t i o n   t r a n s m i t t i n g   means  c o n s i s t   o f  

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

a d a p t   f l a n g e s   f o r m e d   on  s a i d   f r a m e   b o d y ,   and  a  p a i r   of  s t r i n g  

members   w h i c h   a r e   t i g h t l y   p a s s e d   r o u n d   s a i d   f r a m e   body  i n  

o p p o s i t e   d i r e c t i o n s   w i t h   one  ends   t h e r e o f   f i x e d   a g a i n s t  

s a i d   m o v a b l e   f r a m e   and  w i t h   t he   o t h e r   ends   t h e r e o f   f i x e d  

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

f i t t e d   in  s a i d   a d a p t   g r o o v e s   f o r   r o t a t i o n   a r o u n d   t he   a x i s  

of  s a i d   f r a m e   body  and  f o r   a x i a l   movemen t   t o g e t h e r   w i t h  

s a i d   f r a m e   b o d y .  

5.  A  c u r v e d   c l o t h   s t r e t c h   f r a m e   c o n s t r u c t i o n  

as  s e t   f o r t h   in  c l a i m   1,  w h e r e i n   a  c l o t h   f a s t e n e r   i s  p r o v i d e d  

on  s a i d   f r a m e   b o d y . '  



6.  A  c u r v e d   c l o t h   s t r e t c h   f r a m e   c o n s t r u c t i o n  

as  s e t   f o r t h   in   c l a i m   1,  w h e r e i n   t h e   f r e e   f r o n t   end  of  s a i d  

f r a m e   body   i s   made  t h i n n e r .  

7 .  A   c u r v e d   c l o t h   s t r e t c h   f r a m e   c o n s t r u c t i o n  

as  s e t   f o r t h   in   c l a i m   1,  w h e r e i n   s a i d   e m b r o i d e r y   w i n d o w  

is   f o r m e d   so  as  to  e x t e n d   to  s a i d   f r e e   f r o n t   end  of  s a i d  

f r a m e   b o d y .  

8.  A  c u r v e d   c l o t h   s t r e t c h   f r a m e   c o n s t r u c t i o n  

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

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

c y l i n d r i c a l   f r a m e   body   h a v i n g   f r e e   f r o n t   end  t h e r e o f   a n d  

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

c o n t a i n   a  bed  of  s a i d   e m b r o i d e r y   s e w i n g   m a c h i n e ,   an  e m b r o i d e r y  

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

s e c u r e l y   a g a i n s t   s a i d   f r a m e   body   a l o n g   t h e   a x i s   of  t h e   s a m e ,  

and  a  d r i v e   means  o p e r a b l y   c o n n e c t e d   to  s a i d   s u p p o r t   b a r  

and  c o n s t r u c t e d   so  as  to   a c t u a t e   t h e   same  f o r   r o t a t i o n   a n d  

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

a g a i n s t   a  s e t t i n g   of  s a i d   s e w i n g   m a c h i n e   and  s a i d   f r a m e   b o d y  

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

s a i d   s t i t c h   n e e d l e   and  s a i d   b e d .  
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