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@  An  apparatus  for  manufacturing  a  chain  of 
linked  sausages  or  the  like  includes  a  nozzle  (4) 
having  a  material-discharging  end  (3)  for  dis- 
charging  meat  serving  as  a  material  ;  a  ma- 
terial-supplying  device  for  intermittently 
supplying  a  substantially  fixed  amount  of  the 
material  into  the  nozzle  (4)  ;  a  braking  member 
(7)  for  braking  the  release  of  a  sheep  intestine 
fitted  over  the  nozzle  (4)  from  the  ma- 
terial-discharging  end  (3)  ;  a  rotation-imparting 
device  (8)  for  rotating  the  nozzle  (4)  ;  a  deter- 
mining  device  (10)  for  determining  the  position 
of  a  twisted  portion  occurring  in  the  sheep 
intestine  which  contains  the  material  dis- 
charged  from  the  material-discharging  end  (3) 
and  is  released  from  the  material-discharging 
end  (3);  a  removing  device  (11)  for  removing 
from  a  vicinity  of  the  material-discharging  end 
(3)  the  sheep  intestine  containing  the  meat  and 
released  from  the  material-discharging  end  (3)  ; 
and  a  controlled-pusher  device  (13)  for  pushing 
a  trailing  end  of  the  sheep  intestine  fitted  over 
the  nozzle  toward  the  material-discharging  end 
(3)  in  a  controlled  state. 
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The  present  invention  relates  to  an  apparatus  for 
manufacturing  foodstuffs  such  as  sausages, 
cheeses,  and  mentaiko  (seasoned  and  salted  walleye 
pollack  roe)  by  sealing  a  fixed  amount  of  a  raw  mate- 
rial  into  a  casing  and  by  twisting  the  casing  stuffed 
with  the  material  to  form  a  chain  of  linked  products. 

Conventional  apparatuses  of  this  type  are  dis- 
closed  in  U.S.  Patent  No.  3140509,  Japanese  Patent 
Publication  No.  353/1966,  Japanese  Utility  Model 
Publ  ication  No.  339  1  6/1  97  1  ,  Japanese  Patent  Publ  ic- 
ation  No.  13329/1989  (corresponding  to  U.S.  Pat.  No. 
4539796),  Japanese  Patent  Publication  No. 
58696/1991  (corresponding  to  U.S.  Pat.  No. 
4602402),  Japanese  Utility  Model  Application  Laid- 
Open  Nos.  117475/1991,  28081/1992,  and 
68683/1992,  U.S.  Pat.  No.  4021885,  Japanese  Pa- 
tent  Publication  No.  50294/1984  (corresponding  to 
U.S.  Pat.  No.  4091505),  and  so  on. 

The  apparatus  disclosed  in  U.S.  Pat.  No. 
3140509  is  arranged  such  that  during  the  process  of 
forming  a  twisted  portion  of  a  sausage,  a  holding 
member  holds  an  outer  peripheral  portion  of  a  stuffed 
casing  drawn  out  from  a  nozzle.  According  to  this  ap- 
paratus,  a  twist  can  take  place  at  any  position  be- 
tween  a  tip  of  the  nozzle  and  a  holding  position,  with 
the  result  that  the  twisting  position  can  possibly  vary. 
In  addition,  although  a  deflecting  member  of  this  ap- 
paratus  is  so  arranged  as  to  cause  the  stuffed  casing 
to  be  directed  downward  during  the  process  of  form- 
ing  a  twisted  portion,  there  are  problems  in  that  this 
deflection  member  hampers  the  advance  of  the  stuf- 
fed  casing  during  a  stuffing  process,  and  that  break- 
age  is  liable  to  occur  in  the  stuffed  casing. 

In  addition,  deflection  rollers  of  the  apparatus  dis- 
closed  in  Japanese  Patent  Publication  No.  353/1966 
also  have  similar  problems  to  those  of  the  aforemen- 
tioned  deflecting  member,  and  are  not  necessarily 
satisfactory. 

With  the  apparatus  disclosed  in  Japanese  Utility 
Model  Publication  No.  33916/1  971  ,  the  stuffed  casing 
is  held  by  a  hook  and  a  roller  during  the  process  of 
forming  a  twisted  portion  of  a  sausage  so  as  to  stop 
the  rotation  of  the  stuffed  casing.  With  this  apparatus 
as  well,  a  twist  can  take  place  at  any  position  between 
the  tip  of  the  nozzle  and  the  holding  position  in  the 
same  way  as  the  apparatus  disclosed  in  the  afore- 
mentioned  U.S.  Pat.  No.  3140509,  with  the  result  that 
the  twisting  position  can  possibly  vary. 

Meanwhile,  Japanese  Utility  Model  Publication 
No.  58696/1991  discloses  an  apparatus  in  which, 
constantly  during  the  stuffing  process,  a  pushing 
member  is  continuously  pushed  against  an  intestinal 
tract  by  a  pneumatic  cylinder,  and  the  advancing 
speed  of  the  pushing  member  by  means  of  the  pneu- 
matic  cylinder  is  controlled  by  the  speed  of  consump- 
tion  of  a  shirred  portion  of  the  intestinal  tract.  Accord- 
ing  to  this  apparatus,  since  the  working  pressure  of 
the  pneumatic  cylinder  constantly  acts  on  the  intesti- 

nal  tract  and  excessively  compresses  the  shirred  por- 
tion,  there  is  a  possibility  of  the  casing  becoming  dif- 
ficult  to  be  drawn  out  from  the  nozzle. 

In  addition,  with  the  apparatus  disclosed  in  Jap- 
5  anese  Utility  Model  Application  Laid-Open  No. 

117475/1991,  an  intestine  feeding  collar,  which  ad- 
vances  by  being  pushed  by  a  spring  member,  con- 
stantly  pushes  the  intestine.  With  such  an  arrange- 
ment,  there  is  a  risk  of  the  spring  pressure  of  the 

10  spring  member  excessively  compressing  the  shirred 
portion. 

Japanese  Utility  Model  Application  Laid-Open 
No.  28081/1992  discloses  an  apparatus  in  which  a 
bellows  is  extended  by  air  sent  in  intermittently.  Ac- 

is  cording  to  this  apparatus,  since  the  extending  system 
is  based  on  pneumatic  pressure,  it  is  difficult  to  con- 
trol  the  position  and  speed  of  the  operation  of  extend- 
ing  the  bellows  as  desired.  Hence,  it  is  difficult  to  push 
the  intestine  at  a  rate  commensurate  with  the  amount 

20  of  consumption  of  a  sheep  intestine  by  the  intestine 
feeding  collar. 

The  apparatus  disclosed  in  U.S.  Pat.  No. 
4021885  is  arranged  such  that  the  casing  stuffed 
with  a  material  is  pulled  out  of  the  nozzle  by  a  trans- 

25  port  conveyor  in  synchronism  with  stuffing  and  twist- 
ing  cycles  of  a  stuffing  machine.  Hence,  with  this  ap- 
paratus,  it  is  difficult  to  maintain  a  fixed  twisting  pos- 
ition  of  the  stuffed  casing.  Therefore,  the  length  be- 
tween  the  twisted  positions  (link  length)  is  liable  to 

30  vary,  so  that  this  apparatus  is  not  suitable  to  connec- 
tion  to  a  looping  apparatus  which  is  operated  in  syn- 
chronism  with  a  fixed-amount  stuffing  machine. 

With  the  apparatus  disclosed  in  Japanese  Patent 
Publication  No.  50294/1984,  since  the  outside  diam- 

35  eterof  the  sheep  intestine  is  not  uniform,  it  is  difficult 
to  make  uniform  each  link  length  which  has  been  stuf- 
fed  in  a  fixed  amount  and  twisted.  In  addition,  the  pos- 
ition  where  the  twist  takes  place  is  difficult  to  fix,  so 
that  there  is  the  likelihood  that  the  tendency  toward 

40  the  nonuniformity  of  each  link  length  is  further  in- 
creased.  In  addition,  this  apparatus  is  arranged  such 
that  the  twisted  portion  is  retained  in  the  vicinity  of 
the  nozzle,  but  since  there  is  a  possibility  of  the  vari- 
ation  of  the  link  length  becoming  large,  this  apparatus 

45  is  not  suitable  for  retention  of  twisted  portions  on  a 
stable  and  reliable  basis. 

With  the  apparatus  disclosed  in  Japanese  Patent 
Publication  No.  50294/1984,  there  are  cases  where 
the  value  of  sliding  resistance  at  the  time  of  the  draw- 

so  ing  out  of  the  casing  from  the  nozzle  varies.  Accord- 
ingly,  since  the  link  length  in  the  case  of  the  sheep 
intestine,  in  particular,  is  determined  by  the  value  of 
sliding  resistance  at  the  time  of  the  drawing  out  of  the 
sheep  intestine  from  the  nozzle,  there  is  a  likelihood 

55  that  the  nonuniformity  of  each  link  length  is  further  in- 
creased.  As  such,  with  this  apparatus,  since  there  is 
the  possibility  that  the  link  length  varies,  the  reliable 
retention  of  the  twisted  portions  can  possibly  become 
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difficult. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  has  been  devised  in  view 
of  the  above-described  problems,  and  its  object  is  to 
provide  an  apparatus  for  manufacturing  a  chain  of 
linked  sausages  or  the  like  which  makes  it  possible  to 
substantially  fix  the  position  of  occurrence  of  a  twist, 
which  therefore  makes  it  possible  to  substantially  fix 
the  weight  of  each  material  between  the  twists  and 
substantially  fix  the  number  of  twists  at  twisted  por- 
tions,  thereby  making  it  possible  to  hinder  the  twisted 
portions  of  each  link  from  being  untwisted. 

Another  object  of  the  present  invention  is  to  pro- 
vide  an  apparatus  for  manufacturing  a  chain  of  linked 
sausages  or  the  like  in  which,  by  making  it  possible 
to  omit  a  conventional  fixed  guide,  resistance  applied 
to  a  casing  having  a  material  filled  therein  and  re- 
leased  from  a  material-discharging  end  of  a  nozzle 
can  be  reduced,  and  therefore  the  breakage  of  the 
casing  can  be  favorably  reduced. 

Still  another  object  of  the  present  invention  is  to 
provide  an  apparatus  for  manufacturing  a  chain  of 
linked  sausages  or  the  like  in  which,  by  making  it  pos- 
sible  to  maintain  a  fixed  sliding  resistance  of  a  casing 
fitted  over  a  nozzle,  a  product  configuration  and  resil- 
iency  (hardness)  can  be  fixed  and  made  uniform,  and 
also  the  breakage  of  the  casing  can  be  reduced. 

A  further  object  of  the  present  invention  is  to  pro- 
vide  an  apparatus  for  manufacturing  a  chain  of  linked 
sausages  or  the  like  which  can  be  used  for  both  arti- 
ficial  casings  and  casings  made  of  natural  intestines, 
such  as  the  intestines  of  sheep  and  the  intestines  of 
hogs,  and  which  can  be  used  for  both  an  apparatus 
in  which  the  nozzle  is  rotated  continuously  and  an  ap- 
paratus  in  which  the  nozzle  is  rotated  intermittently. 

A  still  further  object  of  the  present  invention  is  to 
provide  an  apparatus  for  manufacturing  a  chain  of 
linked  sausages  or  the  like  which  is  capable  of  attain- 
ing  automation  and  labor  saving  in  the  stuffing  oper- 
ation. 

A  further  object  of  the  present  invention  is  to  pro- 
vide  an  apparatus  for  manufacturing  a  chain  of  linked 
sausages  or  the  like  which  is  capable  of  continuing 
the  material-filling  operation  without  stopping  the  op- 
eration  of  the  apparatus  even  if  the  casing  breaks, 
and  which  is  therefore  capable  of  continuously  per- 
forming  the  looping  operation  and  the  operation  of 
suspending  the  chain  of  linked  sausages  from  a 
smoking  stick  following  the  material-filling  operation. 

In  accordance  with  one  aspect  of  the  present  in- 
vention,  the  above-described  objects  are  attained  by 
an  apparatus  for  manufacturing  a  chain  of  linked 
sausages  or  the  like,  comprising:  a  nozzle  having  a 
material-discharging  end;  material-supplying  means 
for  intermittently  supplying  a  substantially  fixed 
amount  of  a  material  into  the  nozzle;  a  braking  mem- 

ber  for  braking  the  release  of  a  casing  fitted  over  the 
nozzle  from  the  material-discharging  end;  rotation- 
imparting  means  for  rotating  the  nozzle;  and  deter- 

5  mining  means  for  determining  the  position  of  a  twist 
occurring  in  the  casing  which  contains  the  material 
discharged  from  the  material-discharging  end  and  is 
released  from  the  material-discharging  end. 

In  accordance  with  another  aspect  of  the  present 
10  invention,  the  above-described  objects  are  also  at- 

tained  by  the  above-described  apparatus  for  manu- 
facturing  a  chain  of  linked  sausages  or  the  like,  which 
further  comprises  removing  means  for  removing  from 
a  vicinity  of  the  material-discharging  end  the  casing 

15  containing  the  material  and  released  from  the  mate- 
rial-discharging  end. 

In  accordance  with  still  another  aspect  of  the 
present  invention,  the  above-described  objects  are 
also  attained  by  an  apparatus  for  manufacturing  a 

20  chain  of  linked  sausages  or  the  like,  comprising:  a 
nozzle  having  a  material-discharging  end;  material- 
supplying  means  for  intermittently  supplying  a  sub- 
stantially  fixed  amount  of  a  material  into  the  nozzle; 
a  braking  member  for  braking  the  release  of  a  casing 

25  fitted  over  the  nozzle  from  the  material-discharging 
end;  rotation-imparting  means  for  rotating  the  nozzle; 
and  controlled-pusher  means  for  pushing  a  trailing 
end  of  the  casing  fitted  over  the  nozzle  toward  the 
material-discharging  end  in  a  controlled  state. 

30  In  accordance  with  a  further  aspect  of  the  pres- 
ent  invention,  the  above-described  objects  are  also 
attained  by  an  apparatus  for  manufacturing  a  chain  of 
linked  sausages  or  the  like,  comprising:  a  nozzle  hav- 
ing  a  material-discharging  end;  material-supplying 

35  means  for  intermittently  supplying  a  substantially 
fixed  amount  of  a  material  into  the  nozzle;  a  braking 
member  for  braking  the  release  of  a  casing  fitted  over 
the  nozzle  from  the  material-discharging  end;  rota- 
tion-imparting  means  for  rotating  the  nozzle;  trans- 

40  porting  means  for  receiving  at  a  lower  position  spaced 
apart  a  predetermined  distance  from  the  material-dis- 
charging  end  the  casing  containing  the  material  and 
released  and  suspended  from  the  material-discharg- 
ing  end,  and  for  consecutively  transporting  the  mate- 

45  rial-containing  casing  received;  and  controlled-push- 
er  means  for  pushing  a  trailing  end  of  the  casing  fitted 
over  the  nozzle  toward  the  material-discharging  end 
in  a  controlled  state. 

In  the  present  invention,  determining  means  may 
so  be  arranged  to  determine  the  position  of  the  twist  oc- 

curring  in  the  casing  in  synchronism  with  the  intermit- 
tent  supply  of  the  material  by  the  material-supplying 
means. 

The  determining  means  according  to  an  example 
55  includes  detecting  means  for  detecting  the  intermit- 

tent  supply  of  the  material  by  the  material-supplying 
means  and  clamping  means  for  clamping  the  casing 
released  from  the  material-discharging  end  on  the 
basis  of  a  detection  signal  from  the  detecting  means. 
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The  determining  means  according  to  another  exam- 
ple  includes  detecting  means  for  detecting  the  inter- 
mittent  supply  of  the  material  by  the  material-supply- 
ing  means  and  bending  means  for  bending  the  casing 
released  from  the  material-discharging  end  on  the  ba- 
sis  of  a  detection  signal  from  the  detecting  means.  It 
should  be  noted  that  a  brake  may  be  imparted  to  the 
advance  of  the  casing  being  released  from  the  nozzle 
by  the  determining  means,  and  if  the  degree  of  this 
brake  is  adjusted,  it  is  possible  to  adjust  the  degree 
of  the  resiliency  of  the  product. 

The  controlled-pusher  means  in  accordance  with 
one  example  of  the  present  invention  includes  stor- 
age  means  for  storing  a  pushing  program  in  advance, 
and  the  trailing  end  of  the  casing  is  pushed  in  accor- 
dance  with  the  pushing  program.  The  controlled- 
pusher  means  in  accordance  with  another  example  of 
the  present  invention  includes  an  electric  motor  for 
generating  a  pushing  force.  In  this  case,  the  control- 
led-pusher  means  may  further  include  storage  means 
for  storing  a  pushing  program  in  advance,  and  the 
electric  motor  may  be  operated  in  accordance  with 
the  pressing  program  stored  in  the  storage  means.  In 
addition,  the  controlled-pusher  means  may  further  in- 
clude  detecting  means  for  detecting  a  form  of  the  cas- 
ing  fitted  over  the  nozzle,  and  the  electric  motor  may 
be  operated  in  accordance  with  a  detection  signal 
from  the  detecting  means. 

In  the  apparatus  for  manufacturing  a  chain  of 
linked  sausages  or  the  like  in  accordance  with  the 
present  invention,  a  substantially  fixed  amount  of  a 
material  is  intermittently  supplied  to  the  nozzle  from 
the  material-supplying  means,  and  the  material  is  dis- 
charged  intermittently  from  the  material-discharging 
end  of  the  nozzle  which  is  rotated.  The  material  dis- 
charged  from  this  material-discharging  end  is  re- 
ceived  in  the  casing  fitted  over  the  nozzle,  and  a  por- 
tion  of  the  casing  which  continues  from  and  is  pulled 
by  that  portion  of  the  casing  containing  the  material 
is  released  from  the  material-discharging  end  against 
a  braking  force  applied  by  the  braking  member.  At  this 
time,  the  determining  means  determines  the  position 
of  a  twist  occurring  in  the  casing  released  from  the 
material-discharging  end,  with  the  result  that  desired 
twists  are  consecutively  formed  in  the  casing  re- 
leased  from  the  material-discharging  end. 

In  the  apparatus  for  manufacturing  a  chain  of 
linked  sausages  or  the  like  in  accordance  with  the 
present  invention,  the  removing  means  removes  from 
the  vicinity  of  the  material-discharging  end  the  casing 
containing  the  material  and  released  from  the  mate- 
rial-discharging  end,  thereby  removing  the  material- 
containing  casing  staying  in  the  vicinity  of  the  mate- 
rial-discharging  end. 

Furthermore,  in  the  apparatus  for  manufacturing 
a  chain  of  linked  sausages  or  the  like  in  accordance 
with  the  present  invention,  the  controlled-pusher 
means  pushes  the  trailing  end  of  the  casing  fitted 

over  the  nozzle  toward  the  material-discharging  end 
in  a  controlled  state,  so  that  the  state  of  the  casing  fit- 
ted  over  the  nozzle  in  the  vicinity  of  the  braking  mem- 

5  ber  is  maintained  in  a  substantially  fixed  state. 
The  other  objects,  features  and  advantages  of 

the  present  invention  will  become  more  apparent  from 
the  following  detailed  description  of  the  invention 
when  read  in  conjunction  with  the  accompanying 

10  drawings.  It  should  be  noted  that  the  present  inven- 
tion  is  not  limited  to  these  embodiments  and  may  be 
implemented  by  appropriately  combining  the  embodi- 
ments,  and  that  various  other  modifications  are  pos- 
sible  without  departing  from  the  scope  and  spirit  of 

15  the  present  invention. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  side  elevational  view  of  a  preferred  em- 
20  bodiment  of  the  present  invention; 

Fig.  2  is  a  front  elevational  view  of  the  preferred 
embodiment  of  the  present  invention; 
Fig.  3  is  a  side  elevational  view  of  a  removing 
means  in  accordance  with  the  embodiment 

25  shown  in  Fig.  1; 
Fig.  4  is  an  explanatory  diagram  of  a  material- 
supplying  means  in  accordance  with  the  embodi- 
ment  shown  in  Fig.  1; 
Fig.  5  is  an  explanatory  diagram  of  a  valve  of  the 

30  material-supplying  means  in  accordance  with  the 
embodiment  shown  in  Fig.  1; 
Fig.  6  is  a  detailed  cross-sectional  view  of  a  de- 
termining  means  in  accordance  with  the  embodi- 
ment  shown  in  Fig.  1; 

35  Fig.  7  is  a  front  elevational  view  of  the  determin- 
ing  means  shown  in  Fig.  6; 
Fig.  8  is  a  detailed  cross-sectional  view  of  a  water 
supplying  means  shown  in  Fig.  1; 
Fig.  9  is  a  cross-sectional  view,  taken  along  line 

40  IX  -  IX  in  Fig.  8,  of  the  water  supplying  means 
shown  in  Fig.  8; 
Fig.  1  0  is  an  explanatory  diagram  of  the  operation 
of  a  controlled-pusher  means  in  accordance  with 
the  embodiment  shown  in  Fig.  1; 

45  Fig.  11  is  an  explanatory  diagram  of  the  operation 
during  the  discharging  of  meat,  as  viewed  from  a 
side  of  the  determining  means  in  accordance 
with  the  embodiment  shown  in  Fig.  1; 
Fig.  12  is  an  explanatory  diagram  of  the  operation 

so  during  the  discharging  of  meat,  as  viewed  from 
the  front  of  the  determining  means  in  accordance 
with  the  embodiment  shown  in  Fig.  1; 
Fig.  1  3  is  an  explanatory  diagram  of  the  operation 
when  the  discharging  of  meat  is  stopped,  as 

55  viewed  from  the  side  of  the  determining  means  in 
accordance  with  the  embodiment  shown  in  Fig.  1; 
Fig.  14  is  an  explanatory  diagram  of  the  operation 
of  another  example  of  the  controlled-pusher 
means  of  the  present  invention; 

4 
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Fig.  15  is  an  explanatory  diagram  of  the  operation 
of  still  another  example  of  the  controlled-pusher 
means  of  the  present  invention; 
Fig.  16  is  a  front  elevational  view  of  another  ex-  5 
ample  of  the  determining  means  of  the  present 
invention; 
Fig.  17  is  an  explanatory  diagram  of  the  operation 
when  the  discharging  of  meat  is  stopped,  as 
viewed  from  the  side  of  the  determining  means  of  10 
the  example  shown  in  Fig.  16; 
Fig.  1  8A  is  a  front  elevational  view  of  still  another 
example  of  the  determining  means  of  the  present 
invention  when  the  discharging  of  meat  is  stop- 
ped;  15 
Fig.  18B  is  a  side  elevational  view  of  the  deter- 
mining  means  of  the  example  shown  in  Fig.  18A; 
Fig.  1  9  is  a  side  elevational  view  of  a  further  ex- 
ample  of  the  determining  means  of  the  present 
invention  when  the  discharging  of  meat  is  stop-  20 
ped; 
Fig.  20  is  a  side  elevational  view  of  a  still  further 
example  of  the  determining  means  of  the  present 
invention; 
Fig.  21  is  a  front  elevational  view  of  the  determin-  25 
ing  means  of  the  example  shown  in  Fig.  20; 
Fig.  22  is  a  side  elevational  view  of  another  ex- 
ample  of  the  removing  means  of  the  present  in- 
vention; 
Fig.  23  is  a  partial  cross-sectional  view  of  the  re-  30 
moving  means  of  the  example  shown  in  Fig.  22; 
Fig.  24  is  an  explanatory  diagram  of  the  operation 
of  the  removing  means  of  the  example  shown  in 
Fig.  22; 
Fig.  25  is  a  plan  view  of  a  part  of  the  removing  35 
means  of  the  example  shown  in  Fig.  22; 
Fig.  26  is  a  timing  chart  of  the  operation  of  the 
material-supplying  means  and  the  determining 
means  of  the  present  invention; 
Fig.  27  is  an  explanatory  diagram  of  the  operation  40 
of  still  another  example  of  the  controlled-pusher 
means  of  the  present  invention; 
Fig.  28  is  a  partial  detailed  explanatory  diagram 
of  the  operation  of  the  controlled-pusher  means 
of  the  example  shown  in  Fig.  27;  45 
Fig.  29  is  an  explanatory  diagram  of  a  further  ex- 
ample  of  the  controlled-pusher  means  of  the 
present  invention; 
Fig.  30  is  an  explanatory  diagram  of  the  operation 
of  the  controlled-pusher  means  of  the  example  50 
shown  in  Fig.  29; 
Fig.  31  is  an  explanatory  diagram  of  the  operation 
of  the  controlled-pusher  means  of  the  example 
shown  in  Fig.  29; 
Fig.  32  is  an  explanatory  diagram  of  a  still  further  55 
example  of  the  controlled-pusher  means  of  the 
present  invention; 
Fig.  33  is  a  side  cross-sectional  view  of  a  further 
example  of  the  determining  means  of  the  present 

invention;  and 
Fig.  34  isafront  elevational  view  ofthe  determin- 
ing  means  ofthe  example  shown  in  Fig.  33. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

In  Figs.  1  to  13,  an  apparatus  1  for  manufacturing 
a  chain  of  linked  sausages  or  the  like  comprises  a 
nozzle  4  having  a  material-discharging  end  3  for  dis- 
charging  meat  2  used  as  a  material;  a  material-sup- 
plying  means  5  for  intermittently  supplying  a  substan- 
tially  fixed  amount  of  meat  to  the  nozzle  4;  a  braking 
member  7  for  braking  the  release  of  a  natural  casing, 
such  as  a  sheep  intestine  6,  as  a  casing  fitted  over  the 
nozzle  4  from  the  material-discharging  end  3;  a  rota- 
tion-imparting  means  8  for  rotating  the  nozzle  4;  a  de- 
termining  means  10  for  determining  the  position  of  a 
twisted  portion  9  occurring  in  the  sheep  intestine  6 
which  contains  the  meat  2  discharged  from  the  ma- 
terial-discharging  end  3  and  which  has  been  released 
from  the  material-discharging  end  3;  a  removing 
means  11  for  removing  from  the  vicinity  ofthe  mate- 
rial-discharging  end  3  the  sheep  intestine  6  contain- 
ing  the  meat  2  and  released  from  the  material-dis- 
charging  end  3;  and  a  controlled-pusher  means  1  3  for 
pushing  a  trailing  end  12  of  the  sheep  intestine  6  fitted 
over  the  nozzle  4  toward  the  material-discharging 
end  3  in  a  controlled  state. 

As  shown  in  Fig.  8,  the  nozzle  4  of  this  embodi- 
ment  has  an  inner  cylinder  portion  16  and  an  outer  cy- 
linder  portion  17  which  are  arranged  coaxially  and 
form  an  elongated  cylindrical  space  15  therebetw- 
een.  The  inner  cylinder  portion  16  and  the  outer  cy- 
linder  portion  17  are  connected  to  each  other  at  op- 
posite  ends  18  and  19  thereof.  Along  the  direction  in 
which  the  nozzle  4  extends,  one  or  a  multiplicity  of  ra- 
dial  through  holes  20  are  arranged  in  the  outer  cylin- 
der  portion  17  over  which  the  sheep  intestine  6  is  fit- 
ted,  in  such  a  manner  as  to  allow  the  cylindrical  space 
1  5  to  communicate  with  the  outside.  It  should  be  not- 
ed  that  as  the  nozzle  ofthe  present  invention,  a  noz- 
zle  consisting  of  a  known  single  pipe  which  does  not 
have  the  through  holes  formed  in  the  nozzle  4  shown 
in  this  embodiment  may  be  used  instead  ofthe  nozzle 
4  shown  in  this  embodiment,  and  the  form  ofthe  noz- 
zle  is  not  restricted. 

The  braking  member  7  has  an  annular  configur- 
ation  and  is  inserted  over  the  nozzle  4  in  the  vicinity 
of  the  material-discharging  end  3.  The  sheep  intes- 
tine  6  is  fitted  by  being  shrunk  over  the  outer  periph- 
eral  surface  of  the  nozzle  4  in  such  a  manner  as  to 
be  released  from  the  material-discharging  end  3  after 
passing  through  an  annular  inner  peripheral  surface 
ofthe  braking  member  7  and  the  outer  peripheral  sur- 
face  of  the  nozzle  4.  At  the  time  of  this  release,  the 
braking  member  7  operates  in  such  a  manner  as  to 
brake  the  releasing  ofthe  sheep  intestine  6  from  the 
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material-discharging  end  3  on  the  basis  of  its  sliding 
resistance. 

As  shown  in  Fig.  4,  the  material-supplying  means 
5  is  comprised  of  a  valve  21;  a  transmitting  mecha-  5 
nism  24  for  transmitting  a  rotational  force  and  a  reci- 
procating  force  to  a  partition  wall  22  of  the  valve  21 
and  a  piston  23;  an  unillustrated  electric  motor  whose 
output  rotating  shaft  is  coupled  to  rotating  shafts  25 
and  26  of  the  transmitting  mechanism  24  via  a  belt,  a  10 
gear  and  the  like;  and  an  unillustrated  material-sup- 
plying  pump  communicating  with  an  input  port  27  of 
the  valve  21  .  As  shown  in  Fig.  5,  the  partition  wall  22 
ofthe  valve  21  is  disposed  rotatably  in  a  chamber  29 
formed  in  a  valve  body  28,  and  divides  the  chamber  15 
29  into  two  chambers  30  and  31.  The  piston  23  is  re- 
ciprocatably  disposed  in  a  hole  32  communicating 
with  the  chamber  29.  The  transmission  mechanism 
24  is  comprised  of  a  crank  arm  35  to  which  the  shaft 
26  is  connected  eccentrically  and  rotatably;  a  link  39  20 
which  is  swingably  supported  by  a  support  member 
37  via  a  pin  36  and  has  one  end  rotatably  connected 
to  one  end  of  the  crank  arm  35  via  a  pin  38;  a  con- 
necting  rod  43  having  one  end  rotatably  connected  to 
the  link  39  via  pins  40  and  41  and  a  connecting  mem-  25 
ber  42  and  another  end  rotatably  connected  to  the 
piston  23;  a  rotating  shaft  44  having  one  end  secured 
to  a  center  of  the  partition  wall  22;  a  bevel  gear  45  at- 
tached  to  the  other  end  of  the  rotating  shaft  44;  and 
a  bevel  gear  46  meshing  with  the  bevel  gear  45  and  30 
attached  to  the  rotating  shaft  25.  The  crank  arm  35, 
the  link  39,  and  the  connecting  rod  43  converts  the 
rotation  of  the  rotating  shaft  26  into  a  reciprocating 
motion  and  transmits  the  same  to  the  piston  23,  while 
the  bevel  gears  45  and  46  and  the  rotating  shaft  44  35 
reduce  the  rotation  ofthe  rotating  shaft  25  by  half  and 
transmits  the  same  to  the  partition  wall  22.  In  addition 
to  the  input  port  27,  an  output  port  47  is  formed  in  the 
valve  body  28.  It  should  be  noted  that  the  rotating 
shafts  25  and  26  are  coupled  to  the  output  rotating  40 
shaft  ofthe  aforementioned  unillustrated  electric  mo- 
tor  so  that  the  rotating  shaft  26  also  undergoes  one 
revolution  as  the  rotating  shaft  25  undergoes  one  rev- 
olution. 

In  the  material-supplying  means  5  arranged  as  45 
described  above,  as  the  partition  wall  22  rotates  in 
the  direction  of  A  due  to  the  rotation  of  the  rotating 
shaft  25,  in  a  case  where  the  port  27  and  the  hole  32 
are  made  to  communicate  with  each  other  via  the 
chamber  29,  the  piston  23  is  moved  in  the  direction  50 
of  B  by  the  rotation  of  the  rotating  shaft  26.  Accord- 
ingly,  the  meat  from  the  material-supplying  pump  is 
supplied  to  the  hole  32  via  the  port  27  and  the  cham- 
ber  29.  In  a  case  where  the  partition  wall  22  is  further 
rotated  in  the  direction  of  A,  and  the  hole  32  and  the  55 
port  47  are  made  to  communicate  with  each  other  via 
the  chamber  29,  the  piston  23  is  moved  in  the  direc- 
tion  of  C  by  the  rotation  of  the  rotating  shaft  26. 
Hence,  the  meat  from  the  hole  32  is  discharged  to  the 

port  47  via  the  chamber  29.  The  operation  takes  place 
in  the  same  way  on  the  chamber  31  side  as  well. 
Therefore,  the  material-supplying  means  5  operates 
in  such  a  manner  as  to  intermittently  discharge  a  fixed 
amount  of  meat  to  the  port  47  twice  per  rotation  ofthe 
partition  wall  22  (corresponding  to  two  reciprocations 
ofthe  piston  23).  In  other  words,  the  material-supply- 
ing  means  5  discharges  a  fixed  amount  of  meat  to  the 
port  47  when  the  piston  23  moves  in  the  direction  of 
C,  and  stops  the  discharging  of  the  meat  to  the  port 
47  when  the  piston  23  moves  in  the  direction  of  B  (see 
Fig.  26). 

The  rotation-imparting  means  8  shares  the  unil- 
lustrated  electric  motor  of  the  material-supplying 
means  5.  As  shown  in  Figs.  6  and  8,  in  addition  to  this 
electric  motor,  the  rotation-imparting  means  8  com- 
prises  toothed  cylinders  51  and  52,  and  a  transmis- 
sion  mechanism  constituted  by  an  unillustrated  belt, 
a  gear  and  the  like  for  imparting  the  rotation  of  the 
output  rotating  shaft  of  the  electric  motor  to  these 
toothed  cylinders  51  and  52.  Thecylinder51  is  mount- 
ed  on  an  apparatus  frame  55  via  bearings  53  and  54 
in  such  a  manner  as  to  be  rotatable  about  an  axis  56. 
The  interior  57  ofthe  cylinder  51  communicates  with 
the  port  47,  and  one  end  59  of  the  nozzle  4  is  fitted 
in  the  interior  57  of  the  cylinder  51  via  another  cylin- 
der  58.  The  nozzle  4  and  the  cylinder  58  are  arranged 
to  form  an  integral  structure.  Meanwhile,  the  cylinder 
52  is  provided  with  an  outer  cylinder  portion  62  having 
teeth  61  on  the  outer  periphery  thereof,  and  an  inner 
cylinder  portion  65  attached  to  a  housing  63  in  such 
a  manner  as  to  be  rotatable  about  the  axis  56  via  a 
bearing  64.  A  cylinder  66  is  threadedly  engaged  with 
the  inner  surface  ofthe  inner  cylinder  portion  65.  The 
braking  member  7  has  its  annular  outer  peripheral 
portion  clamped  by  one  end  ofthe  inner  cylinder  por- 
tion  65  and  one  end  ofthe  cylinder  66,  and  is  disposed 
in  the  vicinity  of  the  material-discharging  end  3  ofthe 
nozzle  4.  Here,  the  interior  48  ofthe  nozzle  4  commu- 
nicates  with  the  port  47  via  the  interior  57  of  the  cy- 
linder  51  .  As  the  material-supplying  means  5  is  oper- 
ated,  the  meat  2  is  supplied  intermittently  to  the  inter- 
ior  48  of  the  nozzle  4,  and  the  meat  2  thus  supplied 
is  discharged  intermittently  from  the  material-dis- 
charging  end  3.  It  should  be  noted  that  the  rotation- 
imparting  means  8  in  this  embodiment  is  so  arranged 
as  to  simultaneously  rotate  the  braking  member  7  as 
well. 

In  the  rotation-imparting  means  8  arranged  as 
described  above,  as  the  output  rotating  shaft  of  the 
unillustrated  motor  rotates,  the  cylinder  51  is  rotated 
on  the  one  hand,  while  the  cylinder  52  is  rotated  about 
the  axis  56  in  the  same  direction  as  the  rotating  direc- 
tion  ofthe  nozzle  4.  As  a  result,  the  nozzle  4  is  rotated 
continuously  about  the  axis  56  at  a  constant  speed, 
and  the  braking  member  7  is  similarly  rotated  contin- 
uously  about  the  axis  56  at  a  constant  speed  in  syn- 
chronism  with  the  nozzle  4.  Since  the  rotation-impart- 
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ing  means  8  and  the  material-supplying  means  5  are 
operated  by  the  identical  electric  motor  as  described 
above,  the  rotation  of  the  braking  member  7  and  the 
nozzle  4  is  synchronized  with  the  rotation  ofthe  par- 
tition  wall  22  and  the  reciprocating  motion  ofthe  pis- 
ton  23.  The  unillustrated  transmitting  mechanism  is 
arranged  such  that  the  braking  member  7  and  the 
nozzle  4  undergo  four  revolutions  per  reciprocating 
motion  ofthe  piston  23,  i.e.,  undergo  two  revolutions 
while  the  material  is  being  discharged,  and  undergo 
two  revolutions  while  the  discharging  ofthe  material 
is  being  stopped  in  the  ensuing  step.  As  the  nozzle  4 
rotates,  the  sheep  intestine  6  fitted  over  the  nozzle  4 
in  a  shrunk  state  is  also  rotated  in  the  same  direction 
by  being  dragged.  The  sheep  intestine  6,  while  being 
rotated,  is  released  from  the  material-discharging  end 
3  through  the  gap  between  the  annular  inner  periph- 
eral  surface  of  the  braking  member  7  and  the  outer 
peripheral  surface  ofthe  nozzle  4.  At  the  time  of  this 
release,  the  braking  member  7  operates  in  such  a 
manner  as  to  brake  the  releasing  ofthe  sheep  intes- 
tine  6  from  the  material-discharging  end  3  on  the  ba- 
sis  of  its  sliding  resistance.  It  should  be  noted  that  in 
this  embodiment  the  braking  member  7  and  the  noz- 
zle  4  are  constantly  rotated  by  the  above-described 
rotation-imparting  means  8.  Although  in  this  embodi- 
ment  the  braking  member  7  is  also  rotated  by  the  un- 
illustrated  electric  motor  via  the  outer  cylinder  portion 
62,  an  arrangement  may  be  alternatively  provided 
such  that,  by  omitting  such  as  the  aforementioned 
mechanism  for  transmitting  the  rotation  from  the  elec- 
tric  motor  to  the  outer  cylinder  portion  62,  the  braking 
member  7  is  simply  mounted  rotatably  on  the  housing 
63  so  that  the  braking  member  7  is  rotated  by  being 
dragged  by  the  rotation  ofthe  nozzle  4.  Still  alterna- 
tively,  an  arrangement  may  be  provided  such  that  the 
braking  member  7  is  secured  on  the  housing  63  and 
the  braking  member  7  itself  does  not  rotate.  Further- 
more,  in  the  present  invention,  the  rotation-imparting 
means  8  may  be  arranged  such  that  the  rotation  of 
the  nozzle  4  and,  if  necessary,  the  braking  member 
7  is  stopped  while  the  meat  2  is  being  discharged  from 
the  material-discharging  end  3,  i.e.,  such  that  these 
members  are  rotated  intermittently. 

Referring  to  Figs.  1  and  2,  the  housing  63  is  at- 
tached  to  an  arm  section  67  having  one  end  secured 
to  the  apparatus  frame  55  in  such  a  manner  as  to  be 
openable  with  respect  to  the  arm  section  67  via  a 
hinge  mechanism  69  such  as  a  shaft  68.  A  cover  70 
is  attached  to  the  front  surface  of  the  housing  63  via 
a  screw  50  or  the  like.  At  the  time  of  cleaning  or  the 
like,  if  the  screw  50  is  removed,  the  cover  70  can  be 
opened.  The  rotating  shaft,  gear,  and  the  like  ofthe 
transmitting  mechanism  for  transmitting  the  rotation 
of  t  he  output  shaft  of  t  he  electric  motor  to  t  he  cyl  inder 
52  are  arranged  in  the  arm  section  67. 

As  shown  in  Figs.  6  and  7,  the  determining 
means  10  in  this  embodiment  is  comprised  of  a  de- 

tecting  means  71  for  detecting  the  intermittent  supply 
of  the  meat  2  by  the  material-supplying  means  5;  a 
clamping  means  72  for  clamping  the  sheep  intestine 

5  6  released  from  the  material-discharging  end  3  on  the 
basis  of  a  detection  signal  from  the  detecting  means 
71  ;  and  a  bending  means  73  for  bending  the  sheep  in- 
testine  6  released  from  the  material-discharging  end 
3  similarly  on  the  basis  of  the  detection  signal  from 

10  the  detecting  means  71.  The  determining  means  10 
determines  the  position  of  the  twisted  portion  9  in 
synchronism  with  the  intermittent  supply  of  the  meat 
2  by  the  material-supplying  means  5. 

As  shown  in  Fig.  1,  the  detecting  means  71  is 
15  comprised  of  a  detecting  element  75  secured  to  the 

rotating  shaft  25  and  a  sensor  76  attached  to  the  ap- 
paratus  frame  55  to  detect  the  approach  ofthe  detect- 
ing  element  75  optically  or  magnetically,  for  instance. 
When  the  detecting  element  75  is  rotated  by  the  ro- 

20  tation  of  the  rotating  shaft  25,  the  sensor  76  detects 
the  approach  ofthe  detecting  element  75  occurring 
each  time  the  rotating  shaft  25  undergoes  one  revo- 
lution,  thereby  issuing  a  detection  electrical  signal. 
The  detecting  element  75  is  mounted  on  the  rotating 

25  shaft  25  so  that  the  occurrence  of  this  detection  elec- 
trical  signal  indicates  a  start  of  the  stopping  of  the 
meat  discharge  in  the  valve  21,  i.e.,  the  arrival  ofthe 
piston  23  at  the  top  dead  center.  It  should  be  noted 
that  since  there  is  a  time  lag  between  the  start  of  op- 

30  eration  of  the  clamping  means  72  and  the  actual 
clamping  of  the  sheep  intestine  6  by  the  clamping 
means  72  which  has  started  the  operation,  the  detec- 
tion  electrical  signal  may  be  generated  from  the  de- 
tecting  means  71  slightly  before  the  arrival  ofthe  pis- 

35  ton  23  at  the  top  dead  center  so  that  the  sheep  intes- 
tine  6  can  be  actually  clamped  by  the  clamping  means 
72  simultaneously  with  the  stopping  ofthe  meat  dis- 
charge  in  the  valve  21  .  For  this  purpose,  an  adjusting 
device  may  be  provided  to  allow  the  timing  of  occur- 

40  rence  of  the  detection  electrical  signal  by  the  detect- 
ing  means  71  to  be  adjusted  mechanically  or  electri- 
cally.  The  detecting  element  75  may  be  mounted  on 
the  rotating  shaft  26  instead  of  being  mounted  on  the 
rotating  shaft  25.  Furthermore,  instead  ofthe  detect- 

45  ing  means  71  ,  an  oscillator  may  be  provided  in  a  con- 
trolling  device  104,  which  will  be  described  later,  for 
generating  by  itself  an  electrical  signal  corresponding 
to  the  detection  electrical  signal  generated  from  the 
detecting  means  71  .  The  electrical  signal  from  this  os- 

50  cillator  may  be  used  in  the  same  way  as  the  detection 
electrical  signal  generated  from  the  detecting  means 
71.  In  the  case  where  the  detection  electrical  signal 
generated  from  the  detecting  means  71  is  used,  the 
determining  means  10  can  be  operated  in  synchron- 

55  ism  with  the  intermittent  supply  of  the  material  by  the 
material-supplying  means  5.  Also,  in  the  case  where 
the  electrical  signal  generated  from  the  oscillator  is 
used,  when  fluctuations  in  the  rotation  ofthe  rotating 
shaft  25  do  not  virtually  occur  or  can  be  virtually  ig- 
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nored,  it  is  readily  possible  to  obtain  an  oscillator  ex- 
hibiting  high  frequency  stability.  Hence,  the  determin- 
ing  means  10  can  be  operated  substantially  in  syn- 
chronism  with  the  intermittent  supply  ofthe  material 
by  the  material-supplying  means  5. 

As  shown  in  Fig.  7,  the  clamping  means  72  is 
comprised  of  a  pair  of  clamping  plates  87  and  88 
which  are  mounted  rotatably  on  the  cover  70  in  face- 
to-face  relation  with  each  other  via  pins  81  and  82, 
notches  85  and  86  being  formed  in  distal-end  clamp- 
ing  portions  83  and  84,  respectively;  a  pair  of  links  91 
and  92  coupled  rotatably  to  the  other  ends  of  the 
clamping  plates  87  and  88  via  pins  89  and  90,  respec- 
tively;  and  a  horizontal  member  95  rotatably  coupled 
to  the  links  91  and  92  via  pins  93  and  94.  The  distal- 
end  clamping  portions  83  and  84  of  the  clamping 
plates  87  and  88  are  disposed  in  an  immediate  vicinity 
of  the  material-discharging  end  3,  i.e.,  at  a  position 
which  is  0  -  50  mm,  preferably  0.1-10  nun,  more  pre- 
ferably  0.1  -  5  mm,  spaced  apart  from  the  material- 
discharging  end. 

The  bending  means  73  is  provided  with  a  press- 
ing  plate  97  having  a  bent  pressing  portion  96  at  a  dis- 
tal  end  thereof.  Furthermore,  the  clamping  means  72 
and  the  bending  means  73  have  in  common  a  pneu- 
matic  cylinder  device  103  and  the  controlling  device 
104.  The  pneumatic  cylinder  device  103  has  a  piston 
rod  102  to  which  a  central  portion  of  the  horizontal 
member  95  and  an  upper  end  ofthe  pressing  plate  97 
are  attached  by  means  of  a  nut  100  and  a  screw  101  . 
The  pneumatic  cylinder  device  103  is  covered  with  a 
cover  106  and  is  disposed  on  a  base  105  mounted  on 
top  ofthe  housing  63.  The  controlling  device  104  re- 
ceives  a  detection  electrical  signal  from  the  sensor  76 
and  actuates  the  pneumatic  cylinder  device  103  on 
the  basis  of  this  reception. 

In  the  determining  means  10  thus  arranged, 
while  the  meat  2  supplied  through  the  nozzle  4  by  the 
material-supplying  means  5  is  being  discharged  from 
the  material-discharging  end  3  and  is  being  filled  in 
the  sheep  intestine  6,  the  pneumatic  cylinder  device 
103  is  not  operated.  Hence,  the  clamping  plates  87 
and  88  do  not  clamp  the  sheep  intestine  6  released 
from  the  material-discharging  end  3,  nor  does  the 
pressing  plate  97  press  the  sheep  intestine  6  released 
from  the  material-discharging  end  3,  so  that  the 
clamping  plates  87  and  88  and  the  pressing  plate  97 
are  located  at  a  nonclamping  position  and  a  nonpross- 
ing  position,  respectively,  as  shown  in  Figs.  11  and  12. 
At  this  time,  as  for  the  sheep  intestine  6,  a  sheep  in- 
testine  114  into  which  the  meat  is  being  filled  is  rotat- 
ed  by  being  dragged  by  the  rotation  ofthe  nozzle  4, 
with  the  result  that  the  twisting  of  two  revolutions  is 
replenished  to  the  twisted  portion  9  at  the  tip  of  the 
sheep  intestine  114  being  filled  by  the  two  revolutions 
ofthe  nozzle  4  discharging  the  meat,  thereby  forming 
a  complete  twisted  portion  9  which  has  undergone 
four  revolutions.  Next,  when  the  controlling  device 

104  receives  the  detection  electrical  signal  from  the 
sensor  76,  the  pneumatic  cylinder  device  103  is  ac- 
tuated  by  the  controlling  device  104,  and  its  piston  rod 

5  102  is  extended.  As  a  result,  the  clamping  plates  87 
and  88  are  rotated  about  the  pins  81  and  82,  respec- 
tively,  and  the  pressing  plate  97  is  moved  toward  the 
sheep  intestine  6  released  from  the  material-dis- 
charging  end  3.  Finally,  as  shown  in  Fig.  13,  thedistal- 

10  end  clamping  portions  83  and  84  of  the  clamping 
plates  87  and  88  clamp  the  sheep  intestine  6  released 
from  the  material-discharging  end  3,  while  the  press- 
ing  portion  96  of  the  pressing  plate  97  presses  the 
sheep  intestine  6  released  from  the  material-dis- 

15  charging  end  3.  By  virtue  ofthe  clamping  and  press- 
ing  which  are  synchronized  with  the  intermittent  sup- 
ply  ofthe  meat  2  by  this  material-supplying  means  5, 
the  rotation  ofthe  sheep  intestine  6  on  the  side  there- 
of  released  from  the  material-discharging  end  3,  i.e., 

20  the  sheep  intestine  114  for  which  the  filling  of  the 
meat  has  been  completed,  is  reliably  prevented.  Con- 
sequently,  the  twisted  portion  9  is  formed  reliably  in 
the  vicinity  ofthe  material-discharging  end  3,  with  the 
result  that  the  position  ofthe  twisted  portion  9  is  de- 

25  termined  accurately.  At  this  time,  the  sheep  intestine 
6  which  has  not  yet  been  released  from  the  material- 
discharging  end  3  and  still  remains  fitted  overthe  noz- 
zle  4  is  rotated  by  being  dragged  by  the  rotation  ofthe 
nozzle  4.  Hence,  an  incomplete  twisted  portion  9 

30  which  has  undergone  two  revolutions  is  formed  at  the 
trailing  end  of  the  filling-completed  sheep  intestine 
114  by  the  two  revolutions  ofthe  nozzle  4  from  which 
the  discharge  of  the  meat  is  being  stopped.  There- 
after,  the  above-described  operation  is  repeated,  and 

35  the  meat-containing  sheep  intestine  6,  in  which  the 
completely  twisted  portions  9  which  have  undergone 
four  revolutions  are  formed,  is  manufactured  consec- 
utively  (see  Fig.  26). 

As  shown  in  Fig.  6,  if  a  chute  113  in  which  a  plur- 
40  ality  of  rollers  110  are  rotatably  mounted  between 

side  walls  111  and  112  is  provided  for  the  bending 
means  73  to  lead  a  portion  (link  portion)  ofthe  sheep 
intestine  6  containing  the  meat  2  in  a  downward  direc- 
tion  via  the  chute  113,  the  rotation  ofthe  portion  114 

45  pressed  by  the  pressing  plate  97  can  be  prevented 
more  reliably  in  cooperation  with  a  bottom  plate  115 
of  the  chute  113.  As  a  result,  the  operation  of  the 
bending  means  73  and,  hence,  the  operation  ofthe 
determining  means  10  can  be  improved  further.  Fur- 

50  ther,  in  the  bottom  plate  115  of  the  chute  113,  a  por- 
tion  116  opposing  the  pressing  portion  96  of  the 
pressing  plate  97  is  made  to  project  as  shown,  so  as 
to  clamp  the  portion  (link  portion)  114  by  the  portion 
116  and  the  pressing  portion  96  ofthe  pressing  plate 

55  97,  the  above-described  operation  can  take  plate 
more  effectively  in  some  cases.  Although  the  ease  of 
twisting  is  determined  by  the  producing  center  ofthe 
sheep  intestines  6,  the  type  of  meat  2,  and  the  like, 
in  a  case  where  twisting  can  be  easily  effected,  the 
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determining  means  10  may  be  formed  without  using 
the  bending  means  73. 

As  shown  in  Fig.  3,  the  removing  means  11  is  pro- 
vided  with  a  transporting  means  120  which  is  located 
below  the  material-discharging  end  3  for  receiving  at 
a  lower  position  spaced  apart  a  predetermined  dis- 
tance  from  the  material-discharging  end  3  the  meat- 
containing  sheep  intestine  6  discharged  and  sus- 
pended  from  the  material-discharging  end  3,  and  for 
consecutively  transporting  the  thus-received  meat- 
containing  sheep  intestine  6  rectilinearly.  The  trans- 
porting  means  120  is  comprised  of  an  electric  motor 
122  mounted  on  a  frame  121;  a  pulley  124  attached 
to  an  output  rotating  shaft  123  of  the  electric  motor 
122;  drive-side  and  driven-side  drums  127  and  128 
rotatably  supported  by  the  frame  121  via  shafts  125 
and  126,  respectively;  a  conveyor  belt  129  trained  be- 
tween  the  drums  127  and  128;  a  pulley  130  attached 
to  the  shaft  125;  and  a  belt  131  trained  between  the 
pulleys  124  and  130.  As  the  output  rotating  shaft  123 
is  rotated  by  the  operation  ofthe  electric  motor  122, 
the  pulley  124,  the  belt  131,  and  the  pulley  130  are 
rotated,  which  in  turn  causes  the  drum  127  to  rotate. 
Consequently,  the  conveyor  belt  129  is  made  to  trav- 
el,  and  the  meat-containing  sheep  intestine  6  re- 
ceived  on  the  conveyor  belt  129  is  consecutively 
transported  in  the  direction  of  D,  and  is  fed  to  a  tem- 
porary  accumulating  table  137  on  the  frame  121. 

Since  such  a  removing  means  11  is  provided,  the 
meat-containing  sheep  intestine  6  released  from  the 
material-discharging  end  3  is  pulled  appropriately  by 
its  own  weight,  so  that  the  meat-containing  sheep  in- 
testine  6  is  pulled  appropriately  from  the  material-dis- 
charging  end  3.  In  addition,  it  is  possible  to  prevent  a 
situation  in  which  the  meat-containing  sheep  intestine 
6  remains  in  the  vicinity  of  the  material-discharging 
end  3  and  the  appropriate  drawing  out  of  the  sheep 
intestine  6  from  the  nozzle  4  is  hampered.  Hence,  it 
is  possible  to  prevent  the  breakage  of  the  sheep  in- 
testine  6.  A  work  table  1  36  for  suspending  one  meat- 
containing  sheep  intestine  6  from  a  smoking  stick  1  35 
is  provided  on  the  side  ofthe  removing  means  1  1  .  The 
meat-containing  sheep  intestine  6  accumulated  on 
the  temporary  accumulating  table  137  is  manually 
placed  on  the  working  table  136  by  the  operator,  as 
necessary. 

As  shown  in  Fig.  10,  the  controlled-pusher  means 
13  is  comprised  of  an  intestine-pushing  collar  140  fit- 
ted  over  the  nozzle  4;  a  connecting  member  142 
which  has  one  end  141  engaged  with  the  intestine- 
pushing  collar  140  and  is  disposed  movably  in  the 
same  direction  as  the  direction  in  which  the  nozzle  4 
extends;  a  screw  shaft  147  which  is  threadedly  en- 
gaged  on  another  end  143  of  the  connecting  member 
142  and  whose  opposite  ends  are  rotatably  supported 
on  a  housing  146  via  bearings  144  and  145,  respec- 
tively;  a  servo  motor  148  whose  output  rotating  shaft 
is  connected  to  one  end  of  the  screw  shaft  147  and 

is  disposed  in  the  housing  146;  a  driver  149  for  oper- 
ating  the  motor  148;  and  a  controlling  device  150  for 
controlling  the  driver  149.  The  controlling  device  150 

5  has  a  storage  means  150Afor  storing  a  pushing  pro- 
gram  in  advance. 

In  the  controlled-pusher  means  13  thus  ar- 
ranged,  the  driver  149  operates  the  motor  148  in  a 
state  in  which  the  operation  is  controlled  by  a  pushing 

10  program  stored  in  the  storage  means  150A.  As  the 
screw  shaft  147  is  rotated  by  the  operation  ofthe  mo- 
tor  148,  the  connecting  member  142  is  moved,  with 
the  result  that  the  intestine-pushing  collar  140  is  also 
moved  in  the  same  direction.  In  a  case  where  the  in- 

15  testine-pushing  collar  140  is  moved  toward  the  mate- 
rial-discharging  end  3,  the  trailing  end  1  2  of  the  sheep 
intestine  6  is  pushed  by  the  intestine-pushing  collar 
140.  This  pushing  ofthe  trailing  end  12  ofthe  sheep 
intestine  6  promotes  the  movement  of  the  sheep  in- 

20  testine  6  fitted  over  the  nozzle  4  toward  the  material- 
discharging  end  3  at  a  rate  corresponding  to  the  rate 
at  which  the  sheep  intestine  6  is  released  from  the 
material-discharging  end  3.  Hence,  since  the  resis- 
tance  occurring  when  the  sheep  intestine  6  is  re- 

25  leased  from  the  material-discharging  end  3  can  be 
maintained  desirably,  it  is  possible  to  favorably  avoid 
such  drawbacks  as  the  breakage  ofthe  sheep  intes- 
tine  6  due  to  being  caught  on  the  nozzle  4  and  the  oc- 
currence  of  sausages  of  low  resiliency. 

30  Referring  to  Fig.  10,  the  pushing  program  may  be 
formed  as  shown  in  a  movement  chart  161  ,  a  move- 
ment  chart  164,  or  a  movement  chart  165.  In  the 
movement  chart  161,  one  end  141  ofthe  connecting 
member  142  is  moved  continuously  at  a  fixed  speed 

35  from  a  position  162  toward  a  position  163.  In  the 
movement  chart  164,  the  end  141  ofthe  connecting 
member  142  is  moved  from  the  position  162  toward 
the  position  163  in  such  a  manner  that  the  end  141 
is  first  moved  by  a  large  distance  and,  as  necessary, 

40  at  a  fast  speed  so  as  to  move  the  sheep  intestine  6 
toward  the  braking  member  7  by  a  large  distance  im- 
mediately  after  the  filling  start,  and  the  end  141  is 
then  stopped  for  a  fixed  period  each  time  the  end  141 
is  advanced  a  fixed  distance  at  a  fixed  speed.  In  the 

45  movement  chart  165,  the  end  141  ofthe  connecting 
member  142  is  moved  in  such  a  manner  that  the  end 
141  is  first  moved  from  the  position  162  toward  the 
position  163  by  a  large  distance  and,  as  necessary, 
at  a  fast  speed  in  the  same  way  as  in  the  movement 

so  chart  164,  and  the  end  141  is  then  returned  a  fixed 
distance  to  separate  the  intestine-pushing  collar  140 
from  the  trailing  end  12  of  the  intestine  6  each  time 
the  end  141  is  advanced  a  fixed  distance  at  a  fixed 
speed.  It  should  be  noted  that  each  pushing  program 

55  is  formed  in  such  a  manner  that  when  the  end  141  of 
the  connecting  member  142  reaches  the  position 
163,  the  end  141  automatically  returns  to  the  position 
162.  Further,  as  shown  in  Fig.  10,  in  the  sheep  intes- 
tine  6  fitted  over  the  nozzle  4,  if  the  length  Lof  an  un- 
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shirred  portion  171  occurring  behind  the  braking 
member  7  becomes  longer  than  it  is  necessary,  the 
resistance  of  the  sheep  intestine  6  at  the  time  of  its 
release  from  the  material-discharging  end  3  increas- 
es,  which  possibly  results  in  the  breakage  of  the 
sheep  intestine.  Therefore,  it  suffices  if  the  pushing 
program  is  prepared  from  the  viewpoint  of  ensuing 
that  the  length  L  of  the  unshirred  portion  171  located 
forwardly  of  a  shirred  portion  172  does  not  become 
longer  than  it  is  necessary,  and  that,  conversely,  the 
sheep  intestine  6  is  not  pressed  excessively  against 
the  braking  member  7.  Also,  it  suffices  if  an  arrange- 
ment  is  provided  such  that  when  the  end  141  ofthe 
connecting  member  142  reaches  the  position  163, 
the  operation  of  the  material-supplying  means  5  is 
stopped  simultaneously  or  after  being  delayed  by  a 
portion  corresponding  to  an  estimated  remaining 
amount  ofthe  sheep  intestine  6  fitted  over  the  nozzle 
4,  so  as  to  stop  the  meat-discharging  operation  ofthe 
nozzle  4.  Furthermore,  as  shown  by  the  dotted  line 
in  Fig.  10,  the  detection  electrical  signal  of  the  sensor 
76  may  be  supplied  to  the  controlling  device  150  as 
well  ,  so  t  hat  t  he  operation  of  t  he  servo  motor  1  48  may 
be  controlled  such  that  the  moving  speed  ofthe  con- 
necting  member  142  corresponds  to  the  change  in 
the  rotational  speed  ofthe  rotating  shaft  25,  i.e.,  the 
change  in  the  meat-filling  speed. 

In  addition  to  the  above-described  means,  the 
apparatus  1  for  manufacturing  a  chain  of  linked  saus- 
ages  or  the  like  in  this  embodiment  is  further  provided 
with  an  opening/closing  means  200  for  automatically 
opening  and  closing  the  housing  63  and  a  water-sup- 
plying  means  201  for  supplying  water  to  the  interior  15 
ofthe  nozzle  4. 

As  shown  in  Figs.  8  and  9,  the  water  supplying 
means  201  is  provided  with  an  annular  plug  receiver 
222  rotatably  fitted  over  a  cylinder  221  which  is 
threadedly  fitted  to  the  cylinder  51  to  prevent  the  noz- 
zle  4  from  coming  off;  and  a  plug  223  threadedly  fitted 
to  the  plug  receiver  222.  A  water  supply  pipe  is  con- 
nected  to  the  plug  223,  and  a  through  hole  224,  an  an- 
nular  recess  225,  a  through  hole  226,  an  annular  re- 
cess  227,  a  through  hole  228,  an  annular  recess  229, 
and  a  through  hole  230  are  formed  in  the  plug  receiv- 
er  222,  the  cylinders  221  and  58,  and  the  outer  cylin- 
der  17  of  the  nozzle  4,  respectively.  The  plug  223  and 
the  cylindrical  space  15  are  made  to  communicate 
with  each  other  by  means  of  these  through  holes  and 
recesses.  When  water  is  supplied  to  the  plug  223,  the 
water  is  supplied  to  the  cylindrical  space  15  through 
the  through  hole  224,  annular  recess  225,  through 
hole  226,  annular  recess  227,  through  hole  228,  an- 
nular  recess  229,  and  through  hole  230.  Then,  this 
water  passes  through  the  through  holes  20  and  is  ap- 
plied  to  the  inner  surface  of  the  sheep  intestine  6  fit- 
ted  over  the  nozzle  4.  As  the  water  is  applied  to  the 
inner  surface  ofthe  sheep  intestine  6,  the  sliding  re- 
sistance  between  the  sheep  intestine  6  and  the  noz- 

zle  4  can  be  reduced,  so  that  the  sheep  intestine  6  fit- 
ted  over  the  nozzle  4  can  move  over  the  nozzle  4  in 
a  desired  manner.  Although  water  is  used  for  the  plug 

5  223  in  the  above-described  example,  it  is  possible  to 
use  a  fluid  other  than  water.  Further,  a  rotation-pre- 
venting  member  231  having  one  end  engaging  with 
the  plug  223  is  mounted  on  the  apparatus  frame  55, 
and  the  rotation-preventing  member  231  prevents  the 

10  plug  receiver  222  from  being  rotated  by  being  drag- 
ged  by  the  rotation  ofthe  nozzle  4.  Depending  on  the 
magnitude  of  the  sliding  resistance  between  the 
sheep  intestine  6  and  the  nozzle  4,  it  is  possible  to  use 
a  known  nozzle  in  which  water  is  not  applied  to  the  in- 

15  ner  surface  of  the  sheep  intestine  6. 
Furthermore,  as  shown  in  Fig.  6,  the  apparatus 

1  for  manufacturing  a  chain  of  linked  sausages  or  the 
like  further  comprises  a  erupted-meat  detecting 
means  236  consisting  of  a  proximity  switch  232  at- 

20  tached  on  the  base  1  05  and  a  detecting  element  235 
swingably  suspended  from  a  shaft  234.  In  the  erupt- 
ed-meat  detecting  means  236,  in  the  even  that  the 
sheep  intestine  6  is  ruptured,  the  meat  2  discharged 
from  the  material-discharging  end  3  collides  against 

25  the  detecting  element  235,  and  the  detecting  element 
235  is  thereby  rotated,  whereupon  the  proximity 
switch  232  detects  the  rotation  of  the  detecting  ele- 
ment  235,  and  a  signal  for  stopping  the  meat- 
discharging  operation  is  issued.  As  a  result,  the  oper- 

30  ation  of  the  electric  motor  of  the  material-supplying 
means  5  is  stopped. 

In  addition,  the  apparatus  1  for  manufacturing  a 
chain  of  linked  sausages  or  the  like  in  this  embodi- 
ment  further  comprises  an  operation  box  241  .  Provid- 

35  ed  in  this  operation  box  241  are  the  driver  149,  the 
controlling  devices  1  04  and  1  50,  and  a  controlling  de- 
vice  for  the  erupted-meat  detecting  means  which  re- 
ceives  signals  from  the  proximity  switch  232  and  a 
photosensor  261  (which  will  be  described  later)  and 

40  instructs  the  starting  and  stopping  of  operation  ofthe 
electric  motor  of  the  material-supplying  means  5. 

The  above-described  controlled-pusher  means 
1  3  is  so  arranged  as  to  be  operated  in  a  state  in  which 
it  is  controlled  on  the  basis  of  a  pushing  program.  As 

45  shown  in  Fig.  14,  the  controlled-pusher  means  13 
may  further  comprise  a  photosensor  251  disposed  on 
the  housing  63  and  serving  as  a  detecting  means  for 
detecting  the  unshirred  portion  171  which  has  under- 
gone  a  change  in  the  form  of  the  sheep  intestine  6  fit- 

so  ted  over  the  nozzle  4  in  the  vicinity  of  the  braking 
member  7,  so  as  to  press  the  trailing  end  12  of  the 
sheep  intestine  6  via  the  intestine-pushing  collar  140 
on  the  basis  of  a  detection  signal  from  the  photosen- 
sor  251.  That  is,  in  a  case  where  the  unshirred  portion 

55  1  71  of  the  sheep  intestine  6  is  not  being  detected  by 
the  photosensor  251,  and  the  shirred  portion  172  of 
the  sheep  intestine  6  is  being  detected,  the  control- 
ling  device  150  which  receives  a  signal  representing 
this  state  from  the  photosensor  251  does  not  issue  a 
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signal  for  operating  the  motor  148  to  the  driver  149. 
As  a  result,  since  the  motor  148  is  not  operated,  the 
intestine-pushing  collar  140  remains  stopped.  Mean- 
while,  in  a  case  where  the  unshirred  portion  171  of  5 
the  sheep  intestine  6  is  being  detected  by  the  photo- 
sensor  251  ,  the  controlling  device  1  50  which  receives 
a  signal  representing  this  state  from  the  photosensor 
251  issues  a  signal  for  operating  the  motor  148  to  the 
driver  149.  As  a  result,  since  the  motor  148  is  operat-  10 
ed,  the  intestine-pushing  collar  140  moves  in  such  a 
manner  as  to  push  the  trailing  end  12  of  the  sheep  in- 
testine  6  toward  the  material-discharging  end  3.  While 
the  unshirred  portion  171  ofthe  sheep  intestine  6  is 
being  detected  by  the  photosensor  251,  the  move-  15 
ment  of  one  end  141  of  the  connecting  member  142 
for  moving  the  intestine-pushing  collar  140  may  be  ef- 
fected  as  shown  in  the  movement  chart  161,  the 
movement  chart  1  64,  or  the  movement  chart  1  65.  Ac- 
cording  to  the  movement  chart  161,  the  end  141  of  20 
the  connecting  member  142  is  moved  continuously  at 
a  fixed  speed  from  the  position  162  toward  the  posi- 
tion  163.  According  to  the  movement  chart  164,  the 
end  141  ofthe  connecting  member  142  is  moved  in 
such  a  manner  that  the  end  141  is  moved  from  the  25 
position  162  toward  the  position  163  so  as  to  first 
move  the  sheep  intestine  6  toward  the  braking  mem- 
ber  7  by  a  large  distance  and,  as  necessary,  at  a  fast 
speed  immediately  after  the  filling  start,  and  the  end 
141  is  then  stopped  for  a  fixed  period  each  time  the  30 
end  141  is  advanced  a  fixed  distance  atafixed  speed. 
According  to  the  movement  chart  165,  the  end  141  of 
the  connecting  member  142  is  moved  from  the  posi- 
tion  162  toward  the  position  163  insuchamannerthat 
the  end  141  is  first  moved  by  a  large  distance  and,  as  35 
necessary,  at  a  fast  speed  in  the  same  way  as  in  the 
movement  chart  164,  and  the  end  141  is  then  re- 
turned  a  fixed  distance  to  separate  the  intestine- 
pushing  collar  140  from  the  trailing  end  12  of  the  in- 
testine  6  each  time  the  end  141  is  advanced  a  fixed  40 
distance  at  a  fixed  speed. 

In  the  above-described  example,  in  the  event 
that  the  shirred  portion  172  ofthe  sheep  intestine  6 
is  detected  by  the  photosensor  251  ,  the  operation  of 
the  motor  148  is  preferentially  stopped  even  when  the  45 
end  141  ofthe  connecting  member  142  is  moving,  so 
as  to  stop  the  movement  of  the  end  141  of  the  con- 
necting  member  142.  Alternatively,  an  arrangement 
may  be  provided  as  follows:  Even  if  the  shirred  por- 
tion  172  of  the  sheep  intestine  6  is  detected  by  the  50 
photosensor  251  when  the  one  end  141  ofthe  con- 
necting  member  142  is  moving,  this  detection  is  ignor- 
ed.  When  the  shirred  portion  172  ofthe  sheep  intes- 
tine  6  is  detected  by  the  photosensor  251  during  the 
aforementioned  stop  of  the  end  141  for  a  fixed  period  55 
according  to  the  movement  chart  164  or  upon  com- 
pletion  ofthe  returning  motion  ofthe  end  141  accord- 
ing  to  the  movement  chart  165,  the  operation  ofthe 
motor  148  is  stopped  and  the  standstill  ofthe  end  141 

ofthe  connecting  member  142  is  continued  until  the 
unshirred  portion  171  ofthe  sheep  intestine  6  is  de- 
tected  again  by  the  photosensor  251.  On  the  other 
hand,  when  the  unshirred  portion  171  of  the  sheep  in- 
testine  6  is  being  detected  by  the  photosensor  251 
during  the  aforementioned  stop  for  a  fixed  period  or 
upon  completion  of  the  returning  motion,  the  move- 
ment  ofthe  end  141  ofthe  connecting  member  142 
is  continued  on  the  basis  ofthe  movement  chart  164 
or  165. 

Furthermore,  a  photosensor  252  which  is  equiv- 
alent  to  the  photosensor  251  ,  may  be  provided  at  the 
end  141  ofthe  connecting  member  142,  as  shown  in 
Fig.  14.  When  the  end  141  of  the  connecting  member 
142  is  located  at  the  position  of  a  forward  end,  the 
photosensor  252  is  used  to  detect  an  unshirred  por- 
tion  253  occurring  when  most  of  the  sheep  intestine 
6  has  been  used  for  meat  filling,  and  the  remaining 
portion  ofthe  sheep  intestine  6  fitted  over  the  nozzle 
4  has  become  scarce.  Upon  receiving  a  signal  repre- 
senting  the  detection  of  the  unshirred  portion  253 
from  the  photosensor  252,  the  controlling  device  150 
outputs  a  signal  for  stopping  the  operation  to  the  ma- 
terial-supplying  means  5  to  stop  the  operation  ofthe 
electric  motor  of  the  material-supplying  means  5.  The 
timing  of  the  stopping  of  the  operation  of  the  electric 
motor  of  the  material-supplying  means  5  on  the  basis 
ofthe  signal  representing  the  detection  ofthe  unshir- 
red  portion  253  from  the  photosensor  252  may  be  ad- 
justed  by  using  a  timer  or  the  like.  Further,  an  ar- 
rangement  may  be  provided  such  that,  when  the  sig- 
nal  representing  the  detection  of  the  unshirred  por- 
tion  253  from  the  photosensor  252  is  received,  the 
controlling  device  150  outputs  a  signal  for  reversing 
the  output  rotating  shaft  ofthe  motor  148  to  the  driver 
149,  so  as  to  return  the  end  141  of  the  connecting 
member  142  for  the  intestine-  push  ing  collar  140  to 
the  position  162.  Furthermore,  a  signal  from  the  sen- 
sor  76  may  be  received  by  the  controlling  device  1  50, 
and  the  motor  148  may  be  driven  in  synchronism  with 
the  signal  from  this  sensor  76. 

The  erupted-meat  detecting  means  236  may  be 
further  provided  with  the  photosensor  261  ,  as  shown 
in  Fig.  14,  so  as  to  detect  erupted  meat  2  due  to  the 
breakage  ofthe  sheep  intestine  6.  This  detection  sig- 
nal  is  supplied  to  the  controlling  device  150  to  stop  the 
operation  ofthe  material-supplying  means  5  and  the 
like  when  the  eruption  ofthe  meat  2  has  occurred  due 
to  the  breakage  ofthe  sheep  intestine  6.  To  increase 
the  detection  accuracy,  two  or  more  photosensors 
261  may  be  disposed  by  being  spaced  apart  a  prede- 
termined  distance  from  each  other,  so  as  to  stop  the 
material-supplying  means  5  when  the  photosensors 
261  are  issuing  detection  signals.  As  the  sensor  for 
detecting  the  erupted  meat,  it  is  possible  to  use  vari- 
ous  sensors  such  as  an  electrostatic  sensor  and  a  dis- 
placement  sensor,  in  addition  to  the  photosensor. 

Although,  in  the  above-described  example,  the 
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trailing  end  12  of  the  sheep  intestine  6  is  directly  push- 
ed  by  the  intestine-  push  ing  collar  140,  an  arrange- 
ment  may  be  alternatively  provided  such  that,  as 
shown  in  Fig.  15,  a  spring  bracket  265  is  fitted  at  the 
forward  end  ofthe  intestine-pushing  collar  140,  and 
a  coil  spring  267  is  disposed  between  the  spring 
bracket  265  and  the  intestine-  push  ing  collar  140,  so 
as  to  press  the  trailing  end  12  ofthe  sheep  intestine 
6  via  the  coil  spring  267.  When  the  trailing  end  12  of 
the  sheep  intestine  6  is  pressed  by  using  the  resilien- 
cy  of  the  coil  spring  267,  it  may  be  possible  to  favor- 
ably  avoid  an  undesirable  situation  in  which  the  trail- 
ing  end  12  of  the  sheep  intestine  6  is  forcibly  pressed 
toward  the  material-discharging  end  3,  and  the  state 
in  which  the  sheep  intestine  6  is  fitted  over  the  nozzle 
4  by  being  shrunk  in  an  orderly  arranged  manner  is 
disturbed,  preventing  the  sheep  intestine  6  from  being 
moved  smoothly  toward  the  material-discharging  end 
3.  It  should  be  noted  that,  as  the  connecting  member 
142  having  one  end  threadedly  engaged  with  the 
screw  shaft  147,  a  straight  member  such  as  the  one 
shown  in  Fig.  15  may  be  used. 

In  the  controlled-pusher  means,  there  are  suit- 
able  applications  in  the  respective  methods  of  con- 
trolling  the  operation  ofthe  connecting  member  142. 
The  operation  ofthe  chart  161  in  Fig.  10  is  suitable 
for  a  case  where  the  overall  lengths  of  the  sheep  in- 
testines  6  used  are  substantially  fixed.  The  operation 
of  the  chart  161  in  Fig.  14  and  the  operation  of  the 
charts  164  and  165  in  Figs.  10  and  14  have  no  risk  of 
pressing  the  sheep  intestine  6  to  an  excess  since  the 
connecting  member  142  is  advanced  intermittently. 
The  retracting  motion  ofthe  connecting  member  142 
in  the  operation  ofthe  chart  165  makes  it  possible  to 
make  uniform  the  shirring  density  ofthe  shirred  por- 
tion  ofthe  sheep  intestine  6  and  prevent  the  braking 
ofthe  trailing  end  12  ofthe  sheep  intestine  6  by  the 
intestine-pushing  collar  140.  In  the  case  of  control  in 
which  the  moving  distance  ofthe  connecting  member 
142  is  determined  by  the  photosensor  251  ,  even  if  the 
variation  ofthe  overall  length  ofthe  sheep  intestine 
6  is  very  large,  the  variation  can  be  permitted.  The 
charts  161,  164,  and  165  of  this  example  which  can 
be  applied  to  the  sheep  intestines  are  effective  in  the 
case  of  collagen  casings  having  low  rigidity  and  cel- 
lulose  casings  having  high  rigidity.  Desirable  values 
are  individually  given  for  each  step  with  respect  to  the 
moving  distance  and  moving  speed  in  each  chart.  The 
intestine-pushing  collar  140  may  be  spaced  apart 
from  the  end  141  when  the  connecting  member  142 
is  retracted.  The  photosensors  251  and  252  detect  a 
change  in  the  form  of  the  sheep  intestine  6.  The 
change  in  the  form  of  the  sheep  intestine  6  referred 
to  in  the  present  invention  includes  changes  from  a 
shirred  portion  to  an  unshirred  portion,  from  an  un- 
shirred  portion  to  a  shirred  portion,  from  a  portion  of 
a  large  amount  of  shirr  to  a  portion  of  a  small  amount 
of  shirr,  and  from  a  portion  of  a  small  amount  of  shirr 

to  a  portion  of  a  large  amount  of  shirr,  respectively. 
The  change  in  the  form  referred  to  in  the  present  in- 
vention  also  includes  a  change  from  a  shirred  portion 

5  or  a  unshirred  portion  toward  the  nozzle  4  side,  and 
a  change  from  the  nozzle  4  side  toward  a  shirred  por- 
tion  or  an  unshirred  portion.  The  photosensor  252 
may  not  be  mounted  on  the  connecting  member  142, 
and  may  be  secured  to  the  housing  63,  for  instance. 

10  In  this  case,  the  photosensor  252  is  preferably  se- 
cured  at  a  position  for  detecting  the  trailing  end  12  of 
the  sheep  intestine  6  when  the  connecting  member 
142  is  located  at  the  forward  end.  The  photosensor 
252  can  be  replaced  by  the  photosensor  251  .  That  is, 

15  the  photosensor  251  may  detect  the  trailing  end  12of 
the  sheep  intestine  6,  and  output  a  signal  for  stopping 
the  material-supplying  means  5  to  the  controlling  de- 
vice  150.  The  photosensors  251  and  252  may  be  re- 
placed  by  other  sensors  such  as  electrostatic  sen- 

20  sors,  displacement  sensors,  or  the  like. 
Further,  instead  ofthe  movement  ofthe  connect- 

ing  member  142  by  means  ofthe  screw  shaft  147,  the 
connecting  member  142  may  be  moved  by  using  a 
timing  belt  and  pulleys.  In  addition,  a  controlling  motor 

25  such  as  a  stepping  motor  may  be  used  instead  ofthe 
servo  motor. 

The  determining  means  comprised  ofthe  clamp- 
ing  means  and  the  bending  means  may  be  formed  as 
shown  in  Figs.  16  and  17.  In  this  example,  a  clamping 

30  means  270  is  provided  with  a  fixed  plate  272  secured 
to  the  cover  70  by  means  of  screws  271  and  a  mov- 
able  plate  274  attached  to  the  piston  rod  1  02  and  hav- 
ing  a  V-shaped  notch  273  formed  therein.  A  bending 
means  275  is  provided  with  a  pressing  plate  277  se- 

35  cured  to  the  movable  plate  274  by  means  of  nuts  276. 
A  chute  278  in  this  example  has  a  pair  of  side  walls 
279  and  280  opposing  each  other  and  approaching 
each  other  toward  lower  ends  thereof,  and  a  bottom 
plate  281  extending  substantially  in  parallel  with  the 

40  pressing  plate  277. 
The  determining  means  of  this  example,  which  is 

provided  with  the  clamping  means  270  and  the  bend- 
ing  means  275,  operates  in  a  manner  similar  to  that 
ofthe  above-described  determining  means  10.  When 

45  the  piston  rod  102  is  not  extended,  the  sheep  intes- 
tine  6  is  not  clamped  by  the  clamping  means  270,  nor 
is  it  bent  by  the  bending  means  275,  and  the  sheep 
intestine  114  undergoes  two  revolutions  to  impart 
supplementary  twisting  to  the  twisted  portion  9. 

so  Meanwhile,  when  the  piston  rod  102  is  extended,  as 
shown  in  Fig.  17,  the  sheep  intestine  6  is  clamped  as 
the  movable  plate  274  ofthe  clamping  means  270  is 
lowered,  and  the  sheep  intestine  114  is  bent  down- 
ward  by  the  pressing  plate  277  ofthe  bending  means 

55  275,  while  a  new  twisted  portion  9  is  determined  in 
the  vicinity  of  the  material-discharging  end  3  and  is 
formed  by  undergoing  two  revolutions.  In  this  exam- 
ple,  since  clamping  is  effected  by  an  upper  edge  282 
of  the  fixed  plate  272  and  edges  at  the  V-shaped 
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notch  273  ofthe  movable  plate  274,  the  wild  move- 
ment  of  the  twisted  portion  9  which  is  newly  formed 
by  clamping  can  be  eliminated,  so  that  the  position  of 
the  twisted  portion  9  can  be  determined  more  accu- 
rately. 

In  the  above-described  example,  although  the 
fixed  plate  272  having  a  straight  upper  edge  is  used, 
it  is  instead  possible  to  provide  a  fixed  plate  having  a 
V-shaped  notch  at  an  upper  edge  thereof.  Thus  the 
shapes  ofthe  fixed  plate  272  and  the  movable  plate 
274  can  be  respectively  selected  appropriately,  as  de- 
sired. 

Furthermore,  in  the  determining  means  having 
the  clamping  means  and  the  bending  means,  the 
clamping  means  270  and  the  bending  means  275 
may  be  disposed  below  the  nozzle  4.  Namely,  the 
clamping  means  270  and  the  bending  means  275  are 
raised,  and  the  sheep  intestine  114  is  thereby  bent 
upward  and  clamped,  so  as  to  determine  the  position 
ofthe  twisted  portion  9. 

Although,  in  the  above-described  determining 
means,  the  twisting  position  is  determined  through 
cooperation  between  the  clamping  means  and  the 
bending  means,  the  present  invention  is  not  limited  to 
this  arrangement.  For  instance,  the  determining 
means  may  be  formed  by  the  clamping  means  alone, 
as  shown  in  Fig.  18,  or  by  the  bending  means  alone, 
as  shown  in  Fig.  19.  Namely,  a  determining  means 
320  of  this  example  shown  in  Fig.  18  is  formed  in  a 
manner  similar  to  that  of  the  aforementioned  clamp- 
ing  means  72  except  that  it  has  holding  members  321 
and  322  respectively  secured  to  the  clamping  plates 
87  and  88.  Accordingly,  the  determining  means  320 
operates  in  the  same  way  as  the  clamping  means  72. 
The  holding  members  321  and  322  prevent  the  rota- 
tion  of  the  meat-filled  sheep  intestine  6  and  reliably 
cause  the  twisted  portion  9  to  undergo  twisting  of  two 
revolutions  when  the  sheep  intestine  6  is  clamped  by 
the  clamping  plates  87  and  88.  In  addition,  the  holding 
members  321  and  322  operate  in  such  a  manner  as 
to  prevent  the  wild  movement  of  the  meat-filled  sheep 
intestine  6.  In  a  case  where  the  determining  means 
320  is  thus  arranged  by  the  clamping  means  72 
alone,  it  is  preferable  to  juxtapose  a  preventing  means 
for  preventing  the  rotation  ofthe  meat-filled  sheep  in- 
testine  6,  but  the  preventing  means  may  not  neces- 
sarily  be  provided.  Meanwhile,  a  determining  means 
325  shown  in  Fig.  19  has  a  bending  means  326 
formed  in  a  manner  similar  to  that  of  the  aforemen- 
tioned  bending  means  73,  and  a  pressing  plate  327  of 
the  bending  means  326  has  a  pressing  portion  328 
formed  by  being  bent  twice.  A  chute  329  has  a  hori- 
zontal  bar  332  bridging  both  side  walls  in  the  vicinity 
ofthe  material-discharging  end  3. 

The  determining  means  325  of  this  example  op- 
erates  in  a  manner  similar  to  that  of  the  aforemen- 
tioned  bending  means  73,  and  when  the  piston  rod 
102  is  not  extended,  the  sheep  intestine  114  is  not 

bent  by  the  bending  means  326,  and  the  sheep  intes- 
tine  114  is  made  to  undergo  two  revolutions  to  impart 
supplementary  twisting  to  the  twisted  portion  9. 

5  Meanwhile,  when  the  piston  rod  102  is  extended,  as 
shown  in  Fig.  19,  the  sheep  intestine  6  is  bent  down- 
ward  as  the  pressing  plate  327  is  lowered,  so  that  a 
new  twisted  portion  9  is  determined  at  the  material- 
discharging  end  3  and  is  formed  by  undergoing  two 

10  revolutions.  When  the  twisted  portion  9  is  deter- 
mined,  the  sheep  intestine  6  is  bent  downward  at  the 
position  ofthe  material-discharging  end  3  ofthe  noz- 
zle  4,  so  that  the  formation  ofthe  twisted  portion  9  is 
facilitated.  In  addition,  since  the  horizontal  bar  332 

15  lies  below  this  newly  twisted  portion  9,  the  formation 
of  the  twisted  portion  can  be  effected  reliably  and 
easily  at  a  proper  position.  It  should  be  noted  that,  as 
the  removing  means,  it  is  possible  to  use  a  removing 
means  335  which  is  arranged  as  follows:  As  shown  in 

20  Fig.  19,  a  roller  is  provided  rotatably  between  both 
side  walls  of  the  chute  329,  and  the  roller  330  is,  by 
an  electric  motor  331  mounted  on  the  side  wall,  rotat- 
ed  continuously  or  rotated  intermittently  in  synchron- 
ism  with  the  discharging  of  the  meat  from  the  mate- 

25  rial-discharging  end  3  in  such  a  manner  as  to  rotate 
only  during  the  discharging  ofthe  meat,  thereby  pro- 
moting  the  transfer  of  the  meat-filled  sheep  intestine 
6  in  the  downward  direction. 

Although  in  the  above  example  a  description  has 
30  been  given  ofthe  determining  means  provided  with 

the  pneumatic  cylinder  device  103,  in  the  present  in- 
vention,  instead  of  such  a  determining  means  it  is 
possible  to  use  a  determining  means  341  provided 
with  a  cam  mechanism  340,  as  shown  in  Figs.  20  and 

35  21.  The  determining  means  341  of  this  example  is 
constituted  by  a  bending  means  342  provided  with 
the  cam  mechanism  340;  however,  it  goes  without 
saying  that  the  clamping  means  may  be  juxtaposed 
by  sharing  the  cam  mechanism  340,  as  described 

40  above,  and  that  the  determining  means  may  be  con- 
stituted  by  only  the  clamping  means  provided  with  the 
cam  mechanism  340  as  in  this  example.  The  cam 
mechanism  340  is  comprised  of  a  cam  343  inserted 
rotatably  in  the  housing  63,  a  roller  345  disposed  in  a 

45  cam  groove  344  in  the  cam  343,  and  a  connecting 
member  349  having  one  end  to  which  the  roller  345 
is  rotatably  attached  via  a  shaft  346  and  another  end 
to  which  a  pressing  member  348  is  rotatably  coupled 
via  a  shaft  347.  A  pulley  350  is  mounted  on  the  cam 

so  343,  and  a  belt  352  is  trained  between  the  pulley  350 
and  a  pulley  351  mounted  on  the  shaft  68  ofthe  hinge 
mechanism  69.  The  shaft  68  is  coupled  to  the  output 
rotating  shaft  of  the  electric  motor  of  the  aforemen- 
tioned  material-supplying  means  5  via  an  unillustrat- 

55  ed  transmitting  mechanism,  and  the  connecting  mem- 
ber  349  is  supported  by  the  support  member  353  af- 
fixed  to  the  cover  70,  in  such  a  manner  as  to  be  vert- 
ically  movable. 

In  the  determining  means  341  of  this  example, 
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the  cam  mechanism  340  corresponds  to  the  pneu- 
matic  cylinder  device  1  03  of  the  above-described  ex- 
ample,  and  the  pulley  350,  the  pulley  351,  the  belt 
352,  and  an  unillustrated  transmitting  mechanism  5 
connected  to  the  output  rotating  shaft  ofthe  electric 
motor  of  the  material-supplying  means  5  correspond 
to  the  detecting  means  71  in  the  above-described  ex- 
ample.  Accordingly,  in  the  present  invention,  as  the 
detection  signal  it  is  possible  to  use  a  mechanical  sig-  w 
nal  of  such  as  a  rotating  force  obtained  from  the  out- 
put  rotating  shaft  of  the  electric  motor  of  such  a  ma- 
terial-supplying  means  5.  The  pressing  member  348 
is  rotatably  attached  to  the  cover  70  via  a  shaft  354, 
and  is  swung  in  a  oscillating  manner  by  the  rotation  15 
ofthe  cam  343. 

In  the  determining  means  341  of  this  example 
which  is  arranged  as  described  above,  the  cam  343 
is  rotated  in  synchronism  with  the  rotation  ofthe  out- 
put  rotating  shaft  of  the  electric  motor  ofthe  material-  20 
supplying  means  5,  with  the  result  that  the  pressing 
member  348  is  swung  in  synchronism  with  that  rota- 
tion.  As  such,  when  the  meat  2  is  being  discharged 
into  the  sheep  intestine  6  from  the  material-discharg- 
ing  end  3,  the  roller  345  is  raised  by  being  guided  by  25 
the  cam  groove  344,  so  that  the  pressing  member 
348  remains  rotated  substantially  in  a  horizontal  pos- 
ition,  as  shown  in  Fig.  20,  so  as  not  to  press  the  sheep 
intestine  6  into  which  the  meat  2  is  being  filled.  At  the 
same  time,  twisting  of  two  revolutions  is  further  im-  30 
parted  to  the  twisted  portion  9  which  has  already  un- 
dergone  twisting  of  two  revolutions  at  the  distal  end 
ofthe  sheep  intestine  6  which  is  being  filled.  On  the 
other  hand,  when  the  discharging  ofthe  meat  2  from 
the  material-discharging  end  3  is  being  stopped,  the  35 
roller  345  is  lowered  by  being  guided  by  the  cam 
groove  344,  so  that  the  pressing  member  348  is  ro- 
tated  downward,  presses  the  sheep  intestine  6  for 
which  meat  filling  has  been  virtually  completed,  i.e., 
the  sheep  intestine  114,  and  bends  the  sheep  intes-  40 
tine  6  in  the  immediate  vicinity  of  the  material-dis- 
charging  end  3  to  produce  the  twisted  portion  9  at  the 
bent  portion,  thereby  determining  the  position  of 
twisting.  At  the  same  time,  the  pressing  member  348 
is  brought  into  frictional  contact  with  the  sheep  intes-  45 
tine  114  in  such  a  manner  as  to  prevent  the  rotation 
ofthe  sheep  intestine  114.  Twisting  of  two  revolutions 
is  imparted  to  the  twisted  portion  9  thus  determined. 

Meanwhile,  although  the  removing  means  11 
shown  in  Fig.  3  is  formed  by  using  the  conveyor  belt  50 
129,  a  removing  means  provided  with  a  transporting 
means  consisting  of  a  turntable  and  the  like  may  be 
formed  alternatively. 

In  the  above,  a  description  has  been  given  of  an 
example  of  the  removing  means  provided  with  a  55 
transporting  means  for  receiving  at  a  lower  position 
spaced  apart  a  predetermined  distance  from  the  ma- 
terial-discharging  end  the  meat-containing  sheep  in- 
testine  suspended  from  the  material-discharging  end 

by  its  own  weight  and  for  consecutively  transporting 
the  meat-containing  sheep  intestine  thus  received. 
However,  a  removing  means  may  be  formed  which  is 
provided  with  a  looping  and  transferring  means  770 
serving  as  a  transporting  means  for  consecutively 
transporting  the  sheep  intestine  6  containing  the 
meat  and  released  from  the  material-discharging  end 
3,  in  a  direction  perpendicular  to  the  axis  ofthe  nozzle 
4,  i.e.,  in  a  horizontal  direction  perpendicular  to  the 
axis  ofthe  nozzle  4  in  this  example,  as  shown  in  Figs. 
26  to  29. 

In  Figs.  22  to  25,  the  looping  and  transferring 
means  770  in  this  example  is  comprised  ofthe  follow- 
ing:  a  shaft  772  supported  rotatably  on  a  frame  771; 
a  pair  of  drive-side  toothed  wheels  773  and  774  se- 
cured  to  one  end  ofthe  shaft  772;  a  pair  of  driven-side 
toothed  wheels  775  and  776  supported  rotatably  on 
the  frame  771  ;  an  upper  endless  chain  777  trained  be- 
tween  the  wheels  773  and  775;  a  lower  endless  chain 
778  trained  between  the  wheels  774  and  776;  a  mul- 
tiplicity  of  upper  hooks  779  respectively  disposed  on 
the  chain  777  at  equal  intervals  in  the  direction  of 
travel  ofthe  chain  777  via  screws  or  the  like;  a  multi- 
plicity  of  lower  hooks  780  respectively  disposed  on 
the  chain  778  at  equal  intervals  in  the  direction  of 
travel  ofthe  chain  778  via  screws,  brackets  or  the  like; 
a  servo  motor  781  whose  output  rotating  shaft  is  cou- 
pled  to  the  shaft  772;  a  detector  783  for  detecting  a 
detecting  element  782  attached  to  the  output  rotating 
shaft  ofthe  servo  motor  781  ;  a  controlling  device  784 
which  receives  a  detection  signal  from  the  detector 
783  and  a  detection  signal  from  the  sensor  76  ofthe 
detecting  means  71  ,  outputs  a  signal  for  operating  the 
servo  motor  upon  receiving  six  detection  signals  from 
the  sensor  76,  and,  after  outputting  the  motor  oper- 
ating  signal,  outputs  a  motor  stopping  signal  upon 
subsequently  receiving  a  detection  signal  generated 
from  the  detector  783  for  each  90°  rotation  of  the  out- 
put  rotating  shaft  ofthe  servo  motor  781  ;  a  driver  785 
for  driving  the  servo  motor  781  on  the  basis  ofthe  mo- 
tor  operating  signal  and  the  motor  stopping  signal 
from  the  controlling  device  784;  and  a  hook-supplying 
device  789  having,  among  others,  an  inclined  table 
787  for  storing  a  multiplicity  of  smoking  sticks  786  and 
a  transfer  member  788  for  transferring  one  at  a  time 
the  smoking  sticks  786  stored  on  the  inclined  table 
787  onto  the  hooks  780. 

Each  hook  779  has  a  proximal  portion  800  and  a 
pair  of  hook  portions  801  and  802  which  are  respec- 
tively  attached  to  the  proximal  portion  800  for  catch- 
ing  the  twisted  portion  9  and  suspending  the  meat- 
filled  sheep  intestine  6  therefrom.  In  the  meat-filled 
sheep  intestine  6  suspended  in  the  form  of  a  loop,  a 
smoking-stick  insertion  space  803  is  formed  by  the 
pair  of  hook  portions  801  and  802.  Immediately  after 
an  incomplete  twisting  of  two  revolutions  is  formed  in 
the  twisted  portion  9  by  the  clamping  ofthe  sheep  in- 
testine  6  by  the  clamping  means  320  in  the  vicinity  of 
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the  material-discharging  end  3,  the  hook  779  catches 
the  complete  twisted  portion  9  which  has  already 
been  formed  one  linkforwardly  of  that  twisted  portion 
9,  and  the  hook  779  effects  this  operation  with  re- 
spect  to  every  sixth  twisted  portion  9. 

Although  the  hook-supplying  device  789  is  not  il- 
lustrated  in  detail,  the  device  disclosed  in  Japanese 
Patent  Laid-Open  No.  219334/1988  may  be  prefer- 
ably  used. 

Although,  in  Fig.  22,  each  ofthe  upper  hooks  779 
and  each  ofthe  lower  hooks  780  corresponding  to  the 
same  are  illustrated  as  not  overlapping  in  the  vertical 
direction  to  facilitate  an  understanding  of  this  exam- 
ple,  these  hooks  are  arranged  in  such  a  manner  as 
to  substantially  overlap  in  the  vertical  direction,  as 
shown  in  Fig.  25. 

In  the  looping  and  transferring  means  770  ar- 
ranged  as  described  above,  when  the  output  rotating 
shaft  of  the  servo  motor  781  rotates,  the  hooks  779 
and  780  are  also  moved  by  the  chains  777  and  778. 
During  the  movement  of  the  hooks  779,  the  meat  is 
discharged  from  the  material-discharging  end  3  of  the 
nozzle  4  and  is  filled  in  the  sheep  intestine  6,  and  the 
twisted  portions  9  are  concurrently  formed  consecu- 
tively  in  synchronism  with  the  discharging  and  sus- 
pension  of  the  discharging  of  the  meat  from  the  ma- 
terial-discharging  end  3  ofthe  nozzle  4.  Immediately 
after  the  incomplete  twisting  of  two  revolutions  is 
formed  in  the  twisted  portion  9  by  the  clamping  ofthe 
sheep  intestine  6  by  the  clamping  means  320  in  the 
vicinity  of  the  material-discharging  end  3,  one  hook 
779  is  moved  toward  the  front  of  the  material-dis- 
charging  end  3,  and  catches  the  complete  twisted 
portion  9  which  has  already  been  formed  one  linkfor- 
wardly  of  that  incompletely  twisted  portion  9  in  the  im- 
mediate  vicinity  of  the  material-discharging  end  3, 
and  the  hook  779  transports  this  complete  twisted 
portion  9  in  the  horizontal  direction  perpendicular  to 
the  axis  ofthe  nozzle  4  in  conjunction  with  the  travel 
ofthe  chain  777.  The  sheep  intestine  6  into  which  the 
meat  has  been  filled  is  thus  formed  consecutively  into 
loops  by  the  hooks  779  for  each  sixth  twisted  portion 
9,  and  is  transported.  The  sheep  intestine  6,  which  is 
suspended  from  the  hook  779  and  formed  in  a  loop 
with  the  space  803  secured  by  the  pair  of  hooks  801 
and  802,  is  transported  to  the  distal  end  side  of  the 
smoking  stick  786  supported  by  the  hooks  780  which 
are  consecutively  intermittently  moved  in  the  same 
way  as  the  hooks  779.  The  sheep  intestine  6  is  sub- 
sequently  transported  toward  the  rear  end  of  the 
smoking  stick  786  by  the  hooks  779  in  such  a  manner 
that  the  smoking  stick  786  is  inserted  into  the  space 
803.  Upon  completion  of  the  filling  of  meat  in  one 
sheep  intestine  6,  the  rotation  ofthe  wheels  773  and 
774  is  stopped.  After  the  wheels  773  and  774  are 
stopped,  the  smoking  stick  786  supported  on  the 
hooks  780  is  manually  removed  by  the  operator  from 
the  hooks  780  such  that  the  sheep  intestine  6  sus- 

pended  in  the  form  of  loops  is  removed  simultaneous- 
ly  from  the  hook  portions  801  and  802,  thereby  mak- 
ing  it  possible  to  obtain  the  meat-filled  sheep  intestine 

5  6  suspended  from  the  smoking  stick  in  the  form  of 
loops.  The  smoking  stick  786  supported  by  the  hooks 
780  which  are  made  to  travel  is  adapted  to  abut 
against  a  movement-preventing  member  at  a  rear  end 
thereof  so  that  the  smoking  stick  786  will  not  move  in 

10  conjunction  with  the  movement  of  the  hooks  780. 
The  looping  and  transferring  means  770  consec- 

utively  transports  the  sheep  intestine  6  released  from 
the  material-discharging  end  3  in  the  horizontal  direc- 
tion  perpendicular  to  the  axis  of  the  nozzle  4,  and  also 

15  makes  it  possible  to  effect  both  the  transfer  of  the 
loops  and  the  suspension  from  the  smoking  stick,  fol- 
lowing  the  formation  of  the  loops.  Accordingly,  the 
looping  and  transferring  means  770  allows  the  re- 
lease  of  the  sheep  intestine  6  from  the  material-dis- 

20  charging  end  3  to  be  effected  smoothly  without  caus- 
ing  the  meat-filled  sheep  intestine  6  to  stay  at  the  ma- 
terial-discharging  end  3,  and  makes  it  possible  to  pre- 
vent  the  breakage  ofthe  sheep  intestine  and  attain  la- 
bor  saving.  In  addition,  since  the  loop  is  formed  by 

25  catching  the  complete  twisted  portion  9  which  has  al- 
ready  been  formed  one  link  forwardly  of  the  incom- 
plete  twisted  portion  9  in  the  immediate  vicinity  of  the 
material-discharging  end  3,  the  sheep  intestine  6  is 
less  susceptible  to  the  effect  of  the  unevenness  of 

30  the  interval  between  adjacent  twisted  portions  9, 
which  is  liable  to  occur  as  compared  with  artificial 
casings.  Hence,  the  number  of  the  twisted  portions  9 
in  one  loop  can  always  be  fixed.  In  the  looping  and 
transferring  means  770,  the  lower  wheels  774  and 

35  776  and  the  lower  endless  chain  778  may  be  omitted, 
and  the  looping  and  transferring  means  may  be 
formed  by  hooks  in  which  the  lower  hooks  780  sup- 
porting  the  smoking  stick  786  are  integrally  attached 
to  the  upper  hooks  779.  Furthermore,  the  lower 

40  hooks  780  may  be  omitted,  in  which  case  the  smoking 
stick  786  is  supported  in  a  cantilevered  manner. 

Instead  of  the  above-described  removing  means, 
the  removing  means  ofthe  present  invention  may  be 
embodied  by  a  transporting  means  in  which  a  casing, 

45  e.g.,  a  cellulose  casing  or  a  collagen  casing,  which 
contains  the  meat  and  is  released  from  the  material- 
discharging  end  3,  is  transported  consecutively  along 
the  axial  direction  ofthe  nozzle  4. 

In  the  controlled-pusher  means  13  shown  in  Fig. 
so  14,  a  change  in  the  form  of  the  sheep  intestine  6  is 

detected  by  the  photosensor  251  to  control  the  oper- 
ation  of  the  motor  148  on  the  basis  of  this  detection 
signal,  and  the  unshirred  portion  253  ofthe  sheep  in- 
testine  6  is  detected  by  the  photosensor  252  to  control 

55  the  motor  of  the  material-supplying  means  5.  Instead 
of  this  controlled-pusher  means  13,  it  is  possible  to 
adopt  a  controlled-pusher  means  710  which  is 
formed,  as  shown  in  Figs.  27  and  28.  In  this  control- 
led-pusher  means  710,  a  sensor  (proximity  sensor) 
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701  corresponding  to  the  photosensor  251  is  attach- 
ed  to  the  connecting  member  1  42,  a  sensor  (proximity 
sensor)  702  corresponding  to  the  photosensor  252  is 
attached  to  the  outer  side  of  the  cover  1  06,  and  a  de- 
tecting  element  703  is  attached  to  the  intestine-push- 
ing  collar  140.  The  excessive  pushing  ofthe  sheep  in- 
testine  6  by  the  intestine-pushing  collar  140  is  detect- 
ed  by  the  sensor  701,  as  shown  in  Fig.  27,  and  the 
predetermined  interval  between  the  cylinder  66  and 
the  distal  end  ofthe  intestine-pushing  collar  140,  i.e., 
the  tailing  end  ofthe  sheep  intestine  6,  is  detected  by 
the  sensor  702,  as  shown  in  Fig.  27.  Furthermore,  a 
coil  spring  705  having  opposite  ends  secured  to  the 
intestine-pushing  collar  140  and  a  spring  bracket  704, 
respectively,  is  disposed  between  the  intestine-push- 
ing  collar  140  and  the  spring  bracket  704,  and  the 
spring  bracket  704  is  coupled  to  the  connecting  mem- 
ber  142.  The  connecting  member  142  is  moved  in  ac- 
cordance  with  a  pushing  program  which  is  stored  in 
the  storage  means  150A  in  the  controlling  device  150 
and  which  will  be  described  below. 

That  is,  the  motor  is  operated,  and  the  connect- 
ing  member  142  is  first  moved  at  a  double  speed  from 
the  initial  position  162  shown  in  Fig.  27.  As  a  result, 
the  intestine-pushing  collar  140  is  moved  toward  the 
trailing  end  12  ofthe  sheep  intestine  6.  When  the  dis- 
tal  end  ofthe  connecting  member  142  is  being  moved 
during  the  section  from  the  initial  position  162  to  a 
position  715,  if  the  sheep  intestine  6  is  pushed  exces- 
sively  by  the  intestine-pushing  collar  140,  as  shown 
in  Fig.  27,  and  the  coil  spring  705  is  compressed  to 
cause  the  sensor  701  to  detect  the  detecting  element 
703  and  issue  a  detection  signal  (hereafter  referred 
to  as  an  intestine-excessively-pushing  signal),  the 
connecting  member  142  is  moved  continuously  at  the 
double  speed  up  to  the  position  715,  and  after  arrival 
at  the  position  715,  the  connecting  member  142  is  re- 
tracted  at  an  ordinary  speed  up  to  a  position  71  9.  After 
arrival  at  the  position  719,  the  connecting  member 
142  is  stopped  for  a  period  in  which  a  predetermined 
time  duration,  e.g.,  4  seconds,  and  a  time  duration  un- 
til  the  occurrence  of  eight  detection  signals  from  the 
sensor  76  are  added  together  (hereafter,  this  period 
will  be  referred  to  as  an  intestine-excessively-pushing 
overcoming  period).  After  the  lapse  of  this  period,  the 
connecting  member  142  is  moved  toward  a  position 
716  at  the  ordinary  speed,  and  then  during  the  sec- 
tion  from  the  position  716  to  a  position  720  the  con- 
necting  member  142  is  retracted  at  the  ordinary 
speed.  At  the  position  720,  if  the  intestine-excessive- 
ly-pushing  signal  is  sent  from  the  sensor  701  in  the 
section  from  the  position  719  to  the  position  716,  the 
connecting  member  142  is  stopped  for  the  intestine- 
excessively-pushing  overcoming  period.  Meanwhile, 
if  the  intestine-excessively-pushing  signal  is  not  sent 
in  the  section  from  the  position  719  to  the  position 
716,  the  connecting  member  142  is  stopped  for  4  sec- 
onds.  Thereafter,  the  connecting  member  142  is  ad- 

vanced  and  retracted  to  a  position  71  7,  a  position  721  , 
and  a  position  718.  At  the  position  721,  the  connect- 
ing  member  142  is  stopped  in  the  same  way  as  de- 

5  scribed  above,  and  after  the  connecting  member  142 
is  stopped  at  the  position  718,  as  shown  in  Fig.  28,  the 
intestine-pushing  collar  140  alone  is  made  to  advance 
as  the  coil  spring  705  is  extended.  As  a  result,  when 
the  sensor  702  detects  the  detecting  element  703,  as 

10  shown  in  Fig.  27,  and  sends  a  detection  signal,  the 
connecting  member  142  is  moved  from  the  position 
718  to  the  initial  position  162,  and  the  operation  ofthe 
material-supplying  means  5  is  concurrently  stopped. 
The  timing  of  initiating  the  retraction  ofthe  connecting 

15  member  142  to  the  initial  position  162  and  the  timing 
of  stopping  the  operation  of  the  material-supplying 
means  5  can  be  individually  adjusted  by  a  timer.  Sub- 
sequently,  when  a  new  sheep  intestine  6  is  fitted  over 
the  nozzle  4,  the  above-described  operation  is  re- 

20  peated. 
If  the  sensor  701  does  not  send  the  intestine-ex- 

cessively-pushing  signal  during  the  movement  at  the 
double  speed  from  the  position  162  to  the  position 
715,  the  connecting  member  142  is  continuously  ad- 

25  vanced  at  the  double  speed  without  stopping  and  re- 
tracting  the  connecting  member  142  at  the  position 
715.  When  the  sensor  701  has  sent  the  intestine-ex- 
cessively-pushing  signal  in  the  section  from  the  pos- 
ition  715  to  the  position  716,  the  connecting  member 

30  142  is  continuously  moved  at  the  double  speed  up  to 
the  position  716.  Upon  arrival  at  the  position  716,  the 
connecting  member  142  is  retracted  at  the  ordinary 
speed  up  to  the  position  720.  After  the  connecting 
member  142  is  stopped  at  the  position  720  for  the  in- 

35  testine-excessively-pushing  overcoming  period  or  4 
seconds,  the  connecting  member  142  is  advanced, 
retracted,  and  stopped  for  a  predetermined  period  so 
as  to  be  brought  to  the  position  71  7,  position  721  ,  and 
position  718,  respectively.  Thereafter,  the  same  op- 

40  eration  is  carried  out.  For  instance,  if  the  sensor  701 
does  not  send  the  intestine-excessively-pushing  sig- 
nal  during  the  double-speed  movement  from  the  pos- 
ition  162  to  the  position  716,  the  connecting  member 
142  is  continuously  advanced  at  the  double  speed 

45  without  stopping  and  retracting  the  connecting  mem- 
ber  142  at  the  position  716.  If  the  sensor  701  sends 
the  intestine-excessively-pushing  signal  in  the  sec- 
tion  from  the  position  716  to  the  position  71  7,  the  con- 
necting  member  142  is  continuously  moved  at  the 

so  double  speed  up  to  the  position  717.  Upon  arrival  at 
the  position  717,  the  connecting  member  142  is  re- 
tracted  at  the  ordinary  speed  up  to  the  position  721, 
and  after  the  connecting  member  142  is  stopped  for 
the  intestine-excessively-pushing  overcoming  peri- 

55  od,  the  connecting  member  142  is  advanced  so  as  to 
be  brought  to  the  position  718.  Further,  although,  in 
the  pushing  program  of  this  example,  an  arrange- 
ment  is  provided  to  retract  the  connecting  member 
142  three  times,  the  connecting  member  142  may  be 
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retracted  a  greater  number  of  times  than  that  in  view 
ofthe  length  ofthe  sheep  intestine  6  and  the  like.  Fur- 
thermore,  the  time  duration  ofthe  stop  is  not  limited 
to  the  above-described  example.  Moreover,  instead 
ofthe  above-described  pushing  program,  an  arrange- 
ment  may  be  provided  such  that  if  the  intestine-ex- 
cessively-pushing  signal  is  sent  during  the  movement 
ofthe  connecting  member  142,  the  connecting  mem- 
ber  142  is  retracted  from  that  position  of  movement  to 
a  predetermined  position. 

In  the  controlled-pusher  means  710,  the  coil 
spring  705  is  disposed  between  the  intestine-pushing 
collar  140  and  the  spring  bracket  704,  but  an  arrange- 
ment  may  be  alternatively  provided  such  that,  as 
shown  in  Figs.  29  to  31  ,  an  arm  731  is  attached  rotat- 
ably  to  the  connecting  member  142  via  a  shaft  730, 
a  coil  spring  733  is  disposed  between  a  pin  732  em- 
bedded  in  the  connecting  member  142  and  one  end 
of  the  arm  731  ,  and  the  other  end  of  the  arm  731  is 
made  to  engage  with  the  intestine-pushing  collar  140, 
so  as  to  push  the  sheep  intestine  6  by  the  resiliency 
ofthe  coil  spring  733.  In  this  case,  as  shown  in  Fig. 
29,  a  sensor  734  corresponding  to  the  sensor  701 
may  be  attached  to  the  connecting  member  142  to 
send  the  intestine-excessively-pushing  signal  when 
the  pushing  ofthe  sheep  intestine  6  by  the  intestine- 
pushing  collar  140  becomes  excessive,  and  the  arm 
731  is  rotated  and  one  end  thereof  is  moved  away  a 
predetermined  distance  from  the  sensor  734.  Alterna- 
tively,  an  arrangement  may  be  provided  such  that,  as 
shown  in  Fig.  30,  the  movement  of  the  connecting 
member  142  is  stopped  at  the  position  718,  and  the 
intestine-pushing  collar  140  is  subsequently  ad- 
vanced  by  the  resiliency  ofthe  coil  spring  733.  Then, 
when  the  interval  between  the  cylinder  66  and  the 
distal  end  ofthe  intestine-  push  ing  collar  140  has  be- 
come  a  predetermined  interval  as  described  above, 
as  shown  in  Fig.  31,  the  approaching  ofthe  arm  731 
is  detected  by  the  sensor  702,  the  connecting  mem- 
ber  142  is  moved  to  the  initial  position  162  on  the  ba- 
sis  of  this  detection,  and  the  operation  ofthe  material- 
supplying  means  5  is  concurrently  stopped. 

In  the  above-described  controlled-pusher 
means,  the  resilient  pushing  force  by  means  of  the 
coil  springs  267,  705,  and  733  and  so  on  is  applied  to 
the  sheep  intestine  6,  but  an  arrangement  may  be 
provided  as  follows:  As  shown  in  Fig.  32,  one  end  of 
an  arm  741  is  attached  rotatably  to  the  connecting 
member  142  via  a  shaft  740,  and  a  piston  rod  744  of 
a  pneumatic  cylinder  device  743  is  rotatably  coupled 
to  the  arm  741  via  a  shaft  742,  while  a  cylinder  747 
ofthe  pneumatic  cylinder  device  743  is  rotatably  cou- 
pled  to  the  connecting  member  142  via  a  pin  745  and 
a  bracket  746.  The  interior  of  the  cylinder  747  and  an 
air  pressure  source  749  are  connected  to  each  other 
via  a  relief  regulator  748,  and  the  intestine-pushing 
collar  140  is  made  to  engage  with  the  other  end  ofthe 
arm  741,  such  that  constant  air  resiliency  is  generat- 

ed  from  the  pneumatic  cylinder  device  743  by  the  op- 
eration  of  the  relief  regulator  748  even  if  the  connect- 
ing  member  142  is  advanced  excessively  in  compar- 

5  ison  with  the  length  ofthe  sheep  intestine  6  remain- 
ing  on  the  nozzle  4.  As  a  result,  the  sheep  intestine  6 
is  pushed  by  the  intestine-pushing  collar  140  with 
constant  air  resiliency. 

In  the  above-described  determining  means 
10  which  is  one  example  ofthe  determining  means  and 

is  arranged  to  determine  the  position  of  a  twist  occur- 
ring  in  the  casing  in  synchronism  with  the  intermittent 
supply  of  the  material  by  the  material-supplying 
means,  the  synchronous  determination  is  not  neces- 

15  sarily  restricted,  if  a  description  is  given  in  connection 
with  the  above-described  example,  to  a  method  in 
which  the  determination  is  made  always  at  a  fixed 
timing  and  during  a  fixed  period  when  the  discharging 
ofthe  material  is  being  stopped,  and  should  be  con- 

20  strued  to  include  a  method  in  which  the  determination 
is  made  at  an  arbitrary  timing  during  the  suspension 
of  discharge  or  during  an  arbitrary  period  during  the 
suspension  of  discharge. 

In  addition,  although  in  the  above-described  ex- 
25  ample  the  determining  means  is  formed  by  being  pro- 

vided  with  the  clamping  means  and/or  the  bending 
means,  an  arrangement  may  be  alternatively  provid- 
ed  such  that,  as  shown  in  Figs.  33  and  34,  a  thin  hor- 
izontal  round  rod  750  is  attached  on  the  cover  70  to 

30  cause  a  bend  to  be  readily  formed  in  the  twisted  por- 
tion  9  ofthe  meat-filled  sheep  intestine  6  suspended 
by  its  own  weight  and  also  to  prevent  the  rotation  of 
the  meat-filled  sheep  intestine  6,  thereby  determin- 
ing  the  position  of  the  twist  occurring  in  the  meat- 

35  filled  sheep  intestine  6.  Thus  a  supporting  member  is 
formed  by  the  horizontal  round  rod  750,  and  the 
sheep  intestine  6  released,  and  suspended  by  its  own 
weight,  from  the  material-discharging  end  3  is  sup- 
ported  from  a  lower  position  by  the  horizontal  round 

40  rod  750.  At  this  supporting  position,  the  formation  of 
a  bend  in  the  sheep  intestine  6  is  facilitated,  and  the 
sheep  intestine  6  is  substantially  prevented  from  ro- 
tating.  If  the  determining  means  is  embodied  by  this 
supporting  member,  it  is  possible  to  provide  an  appa- 

45  ratus  for  manufacturing  a  chain  of  linked  sausages  or 
the  like  which  has  a  simpler  construction. 

Furthermore,  the  present  invention  can  be  effec- 
tively  applied  to  an  apparatus  of  a  type  in  which,  as 
disclosed  in  U.S.  Pat.  No.  3140509  or  Japanese  Pa- 

so  tent  Publication  No.  353/1966,  the  nozzle  is  rotated 
only  during  the  twisting  process,  and  the  rotation  of 
the  filled  sheep  intestine  is  prevented  by  a  fixed 
guide.  Further,  the  material-supplying  means  in  the 
present  invention  is  not  limited  to  one  which  is  provid- 

55  ed  with  a  rotary  valve  and  a  piston. 
As  described  above,  in  accordance  with  the  pres- 

ent  invention,  the  position  of  occurrence  of  twisting 
can  be  substantially  fixed,  so  that  the  individual 
weight  ofthe  material  between  the  twists  can  be  sub- 
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stantially  fixed,  and  also  the  number  of  twists  at  the 
twisted  portion  can  be  fixed,  thereby  making  it  possi- 
ble  to  prevent  the  occurrence  of  untwisting.  Further, 
since  the  conventional  fixed  guide  can  be  eliminated, 
it  is  possible  to  reduce  the  resistance  applied  to  the 
casing  containing  the  material  and  released  from  the 
material-discharging  end,  and  it  is  hence  possible  to 
favorably  prevent  the  breakage  of  the  casing.  Fur- 
thermore,  in  accordance  with  the  present  invention, 
it  is  possible  to  provide  an  apparatus  for  manufactur- 
ing  a  chain  of  linked  sausages  or  the  like  which  is  ca- 
pable  of  rendering  the  product  configuration  and  re- 
siliency  (hardness)  constant  and  uniform  and  of  fur- 
ther  reducing  the  breakage  ofthe  casings  since  the 
sliding  resistance  ofthe  casing  fitted  over  the  nozzle 
can  be  set  to  a  fixed  level.  Moreover,  the  apparatus 
ofthe  present  invention  can  be  applied  to  both  cas- 
ings  of  natural  intestines  such  as  sheep  intestines  and 
hog  intestines  and  artificial  casings,  and  also  can  be 
applied  to  both  types  in  which  the  nozzle  is  rotated 
continuously  and  in  which  the  nozzle  is  rotated  inter- 
mittently.  In  addition,  it  is  possible  to  attain  the  auto- 
mation  ofthe  stuffing  operation  and  labor  saving,  and 
even  if  the  casing  becomes  broken,  the  material-fill- 
ing  operation  can  be  continued  without  stopping  the 
operation  ofthe  apparatus.  Hence,  the  looping  oper- 
ation  and  the  smoking-stick  suspension  operation 
can  be  carried  out  continuously,  following  the  mate- 
rial-filling  operation. 

Claims 

1.  An  apparatus  for  manufacturing  a  chain  of  linked 
sausages  or  the  like,  comprising: 

a  nozzle  having  a  material-discharging 
end; 

material-supplying  means  for  intermittent- 
ly  supplying  a  substantially  fixed  amount  of  a  ma- 
terial  into  said  nozzle; 

a  braking  member  for  braking  the  release 
of  a  casing  fitted  over  said  nozzle  from  said  ma- 
terial-discharging  end; 

rotation-imparting  means  for  rotating  said 
nozzle;  and 

determining  means  for  determining  the 
position  of  a  twist  occurring  in  the  casing  which 
contains  the  material  discharged  from  said  mate- 
rial-discharging  end  and  which  is  released  from 
said  material-discharging  end. 

2.  An  apparatus  for  manufacturing  a  chain  of  linked 
sausages  or  the  like  according  to  Claim  1  ,  where- 
in  said  determining  means  determines  the  posi- 
tion  of  the  twist  occurring  in  the  casing  in  syn- 
chronism  with  the  intermittent  supply  ofthe  ma- 
terial  by  said  material-supplying  means. 

3.  An  apparatus  for  manufacturing  a  chain  of  linked 
sausages  or  the  like  according  to  claim  1  or  2, 
wherein  said  determining  means  includes  detect- 

5  ing  means  for  detecting  the  intermittent  supply  of 
the  material  by  said  material-supplying  means 
and  clamping  means  for  clamping  the  casing  re- 
leased  from  said  material-discharging  end  on  the 
basis  of  a  detection  signal  from  said  detecting 

10  means. 

4.  An  apparatus  for  manufacturing  a  chain  of  linked 
sausages  or  the  like  according  to  claim  1  ,  2  or  3, 
wherein  said  determining  means  includes  detect- 

15  ing  means  for  detecting  the  intermittent  supply  of 
the  material  by  said  material-supplying  means 
and  bending  means  for  bending  the  casing  re- 
leased  from  said  material-discharging  end  on  the 
basis  of  a  detection  signal  from  said  detecting 

20  means. 

5.  An  apparatus  for  manufacturing  a  chain  of  linked 
sausages  or  the  like  according  to  any  one  of 
claims  1  to  4,  wherein  said  determining  means  in- 

25  eludes  a  supporting  member  for  supporting  from 
a  lower  position  the  casing  released  from  said 
material-discharging  end  and  suspended  by  its 
own  weight,  and  for  facilitating  a  bend  in  the  cas- 
ing  at  a  supporting  position  of  said  supporting 

30  member  and  preventing  the  rotation  ofthe  casing 
at  a  supporting  position  of  said  supporting  mem- 
ber. 

6.  An  apparatus  for  manufacturing  a  chain  of  linked 
35  sausages  or  the  like,  comprising: 

a  nozzle  having  a  material-discharging 
end; 

material-supplying  means  for  intermittent- 
ly  supplying  a  substantially  fixed  amount  of  a  ma- 

40  terial  into  said  nozzle; 
a  braking  member  for  braking  the  release 

of  a  casing  fitted  over  said  nozzle  from  said  ma- 
terial-discharging  end; 

rotation-imparting  means  for  rotating  said 
45  nozzle;  and 

controlled-pusher  means  for  pushing  a 
trailing  end  of  the  casing  fitted  over  said  nozzle 
toward  said  material-discharging  end  in  a  control- 
led  state. 

50 
7.  An  apparatus  for  manufacturing  a  chain  of  linked 

sausages  orthe  like  according  to  Claim  6,  where- 
in  said  controlled-pusher  means  includes  storage 
means  for  storing  a  pushing  program  in  advance, 

55  and  the  trailing  end  ofthe  casing  is  pushed  in  ac- 
cordance  with  said  pushing  program. 

8.  An  apparatus  for  manufacturing  a  chain  of  linked 
sausages  orthe  like  according  to  Claim  6,  where- 

18 
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in  said  controlled-pusher  means  includes  an  elec- 
tric  motor  for  generating  a  pushing  force. 

9.  An  apparatus  for  manufacturing  a  chain  of  linked  5 
sausages  orthe  like  according  to  Claim  8,  where- 
in  said  controlled-pusher  means  further  includes 
storage  means  for  storing  a  pushing  program  in 
advance,  and  said  electric  motor  is  operated  in 
accordance  with  said  pressing  program  stored  in  10 
said  storage  means. 

10.  An  apparatus  for  manufacturing  a  chain  of  linked 
sausages  or  the  like  according  to  Claim  8  or  9, 
wherein  said  controlled-pusher  means  further  in-  15 
eludes  detecting  means  for  detecting  a  form  of 
the  casing  fitted  over  said  nozzle,  and  said  elec- 
tric  motor  is  operated  in  accordance  with  a  detec- 
tion  signal  from  said  detecting  means. 

20 
11.  An  apparatus  according  to  any  one  ofthe  claims 

1  to  6  further  comprising  the  controlled  pusher 
means  of  any  one  of  claims  7  to  1  0. 

12.  An  apparatus  for  manufacturing  a  chain  of  linked  25 
sausages  or  the  like  according  to  any  one  ofthe 
preceding  claims  further  comprising  removing 
means  for  removing  from  a  vicinity  of  said  mate- 
rial-discharging  end  the  casing  containing  the 
material  and  released  from  said  material-dis-  30 
charging  end. 

13.  An  apparatus  for  manufacturing  a  chain  of  linked 
sausages  orthe  like,  according  to  any  one  ofthe 
preceding  claims  further  comprising:  35 

transporting  means  for  receiving  at  a  lower 
position  spaced  apart  a  predetermined  distance 
from  said  material-discharging  end  the  casing 
containing  the  material  and  released  and  sus- 
pended  from  said  material-discharging  end,  and  40 
for  consecutively  transporting  the  material-con- 
taining  casing  received. 

19 
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