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©  Method  and  apparatus  for  severing  shirred  tubular  food  casing  and  article. 

©  The  severing  of  a  shirred  stick  from  unshirred 
casing  is  accomplished  by  pressing  and  annular  tear 
edge  directly  against  the  last-shirred  end  of  the  stick 
and  tearing  unshirred  casing  away  from  the  stick 
along  this  edge.  The  result  is  little  or  no  tail  of  loose 
casing  at  the  last-shirred  end.  Characteristically,  the 
resulting  torn  ends  both  extend  normal  to  the  casing 
longitudinal  axis.  In  addition,  this  torn  end  at  the  first- 
shirred  end  of  the  stick  is  clean  and  continuous 
whereas  the  torn  end  at  the  last-shirred  end  of  the 
stick  contains  one  or  more  tags  or  loose  shreds  of 
casing. 
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Mb  I  MOD  AND  APPARATUS  FOR  SEVERING  SHIRRED  TUBULAR  FOOD  CASING  AND  ARTICLE 

i  ecnnicai  neia 

i  ne  present  invention  relates  to  the  production 
of  shirred  casing  sticks  and  more  particularly  to  a 
method  and  apparatus  for  separating  a  shirred  stick 
from  a  feed  stock  supply  of  unshirred  casing,  and  a 
shirred  casing  article. 

Background  Of  The  Invention 

rooa  casings  or  regenerated  cellulose  are 
widely  used  for  the  production  of  various  stuffed 
food  products.  Cellulosic  casing  for  production  of 
large  diameter  sausages  such  as  bologna  and  the 
like  generally  are  reinforced  with  a  fibrous  web. 
The  present  invention,  however,  is  concerned  pri- 
marily  with  thin  wailed  unreinforced  cellulosic  cas- 
ing  as  may  be  used  in  the  production  of  small 
diameter  sausages  such  as  frankfurters  and  the 
like. 

For  convenience  of  handling,  food  casings 
which  may  be  20  to  50  meters  or  more  in  length 
are  shirred  and  preferably  compressed  to  produce 
what  commonly  are  referred  to  as  "shirred  casing 
sticks".  Such  casing  sticks  are  hollow  cylinders 
about  20  to  60  centimeters  in  length.  Shirring  ma- 
chines  for  producing  these  shirred  sticks  are  well 
known  in  the  art  and  are  disclosed  in  U.  S.  Patent 
Nos.  2,983,949  and  2,984,574  among  others.  Shir- 
ring  and  related  technology  also  are  described  in 
the  Noyes  Data  Publication  "Sausage  Casing  Tech- 
nology"  by  Karmas  (1974)  at  pages  259-347. 

Cellulosic  casing  for  the  shirring  operation  is 
supplied  in  reels.  The  flat  casing  feed  stock,  drawn 
from  a  reel,  is  fed  into  a  shirring  machine  where  it 
s  inflated  with  low  pressure  gas,  usually  air.  The 
nflated  casing  is  passed  onto  and  along  a  mandrel 
and  through  an  array  of  shirring  rolls.  In  one  form 
3f  shirring,  the  shirring  rolls  gather  the  casing  about 
tie  mandrel  into  generally  conical  pleats  nested 
Dne  tightly  against  another.  The  inner  folds  of  the 
Dleats  are  formed  against  the  mandrel  and  define 
he  surface  of  an  axial  bore  through  the  stick. 

When  a  preselected  shirred  length  has  been 
ittained,  it  is  separated  from  the  unshirred  feed 
stock  and  moved  longitudinally  away  from  the  array 
)f  shirring  rolls  for  further  processing.  Such  further 
srocessing  may  include,  for  example,  a  compaction 
jperation  where  the  shirred  length  is  reduced  and 
m  operation  where  a  closure  is  formed  and  in- 
serted  to  stop  or  plug  the  bore  at  one  end  of  the 
:asing  thereby  forming  a  "closed"  end.  The  other 
snd  of  the  casing  is  left  open  to  permit  mounting  of 
he  shirred  stick  onto  a  stuffing  horn. 

Separation  of  the  last  shirred  end  of  the  stick 
from  the  reel  feed  stock  has  been  accomplished 
both  manually  and  by  automatic  means.  Separation 
generally  leaves  a  loose  length  or  "tail"  of  casing 

5  extending  from  the  pleats  at  the  last  shirred  end. 
This  tail  is  not  desirable  particularly  in  shirred 
sticks  for  frankfurter  production,  as  it  detracts  from 
both  the  appearance  and  use  of  the  stick.  For 
example,  a  tail  at  the  open  end  may  partly  occlude 

10  the  bore  opening  and  thus  interfere  with  the  auto- 
matic  loading  of  the  shirred  stick  onto  the  stuffing 
horn. 

Separation  by  other  than  a  transverse  cut 
through  the  casing  often  produces  ragged  ends 

75  having  one  or  more  loose  tags  of  casing  on  one  or 
both  of  the  severed  ends.  A  tag  may  separate  from 
the  casing  and  mix  with  the  food  product  being 
stuffed  into  the  casing.  This  is  especially  the  case 
where  the  casing  is  stuffed  with  frankfurter  emul- 

20  sion  and  the  tags  are  on  the  closed  end  of  the  stick 
which  comes  into  direct  contact  with  the  food  emul- 
sion. 

One  common  method  for  dealing  with  the  loose 
tail  is  to  remove  it  by  manually  peeling  it  from  the 

25  shirred  stick  so  that  only  tightly  nested  pleats  re- 
main  at  the  end  of  the  stick.  Methods  also  have 
been  employed  to  mold  or  dress  the  open  end  of 
frankfurter  casing  so  that  the  tail  is  pressed  tightly 
to  the  nested  pleats. 

30  Various  methods  have  been  proposed  to  re- 
duce  the  length  of  the  tail  and  the  raggedness  of 
the  severed  ends.  For  example,  U.  S.  Patent  No. 
4,547,932  discloses  a  guillotine  severing  method  in 
which  a  blade  cuts  completely  through  the  casing 

?5  to  provide  a  neat  square-ended  cut.  While  this 
method  avoids  a  ragged  end,  it  still  leaves  a  tail  at 
the  open  end  of  the  stick.  It  also  requires  mandrel 
components  that  axially  separate  to  provide  a  gap 
which  permits  a  cutter  to  pass  completely  through 

to  the  casing.  Once  the  mandrel  components  are  sep- 
arated,  it  may  be  difficult  to  realign  and  reconnect 
them  to  shirr  another  stick. 

Other  methods  have  been  proposed  to  sever 
the  casing  cleanly  without  the  need  to  axially  sepa- 

f5  rate  the  mandrel.  For  example,  in  U.  S.  Patent  No. 
3,878,978  a  stream  of  liquefied  carbon  dioxide  is 
directed  against  the  casing  until  it  becomes  brittle 
from  the  cold.  A  force  against  the  brittle  casing 
shatters  it  without  leaving  a  loose  tail.  However, 

w  small  particles  of  frozen  casing  may  be  displaced 
into  the  bore  of  the  stick  and  become  entrained  in 
the  food  product  during  stuffing. 

U.  S.  Patent  Nos.  3,936,909  and  4,627,718  also 
describe  improved  methods  of  separating  the 
shirred  stick  from  the  reel  feed  stock.  The  '718 
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Patent  describes  a  high  pressure  water  jet  which 
rotates  around  the  casing  to  sever  the  stick  from 
the  reel  feed  stock.  However,  the  use  of  water  as 
the  cutting  medium  may  alter  the  moisture  balance 
along  the  stick  length.  In  the  '909  Patent  an  unshir- 
red  portion  of  casing  is  contacted  about  its  circum- 
ference  with  a  hot  wire  or  is  partially  perforated  by 
a  cutter.  The  feed  stock  casing  is  then  held  while 
the  shirred  stick  is  moved  away.  This  overstresses 
the  weakened  or  partially  perforated  area  and  re- 
sults  in  a  separation  of  the  unshirred  casing  from 
the  shirred  stick.  This  method  requires  that  the 
casing  be  weakened  at  some  point  intermediate  the 
shirred  stick  and  unshirred  length  so  that  separat- 
ing  in  this  fashion  inherently  leaves  a  tail  of  casing 
extending  from  the  last  shirred  and  tightly  nested 
pleats. 

Objects  Of  The  Invention 

One  object  of  the  present  invention  is  to  pro- 
vide  an  improved  method  and  apparatus  for  sepa- 
rating  a  length  of  shirred  casing  from  the  feed 
stock  of  unshirred  casing. 

Another  object  of  the  present  invention  is  to 
provide  a  method  and  apparatus  of  the  type  de- 
scribed  which  results  in  severed  edges  that  extend 
substantially  normal  to  the  longitudinal  axis  of  the 
casing. 

A  further  object  of  the  present  invention  is  to 
provide  a  method  and  apparatus  for  severing  the 
casing  which  leaves  little  or  no  loose  casing  ex- 
tending  from  the  last  shirred  end  of  the  stick. 

Yet  another  object  of  the  present  invention  is  to 
provide  a  casing  severing  method  and  apparatus 
which  results  in  severed  edges  which  extend  nor- 
mal  to  the  longitudinal  axis  of  the  casing  and 
avoids  loose  tags  of  casing  at  the  closed  end  of  the 
stick. 

A  still  further  object  is  to  provide  a  shirred  stick 
wherein  the  severed  ends  of  the  casing  at  both  the 
first-shirred  and  last-shirred  ends  of  the  stick  are 
generally  normal  to  the  longitudinal  axis  of  the  stick 
and  wherein  there  are  no  tags  at  the  first-shirred 
end  and  one  or  more  tags  at  the  last-shirred  end. 

Summary  Of  The  Invention 

In  one  aspect,  the  present  invention  is  char- 
acterized  by  a  shirring  method  including  inflating 
and  moving  a  tubular  food  casing  longitudinally  in  a 
shirring  direction  over  a  mandrel  and  into  a  shirring 
zone,  shirring  the  inflated  tubular  casing  in  the 
shirring  zone  to  form  a  shirred  stick  composed  of 
generally  conical  pleats  nested  one  within  another 
with  the  innerfold  of  each  pleat  being  formed 

against  the  mandrel,  and  then  stopping  the  shirring 
when  a  desired  length  of  shirred  stick  has  accu- 
mulated  on  the  mandrel,  the  improvement  compris- 
ing; 

5  a)  longitudinally  separating  the  shirring  zone 
and  shirred  stick  to  provide  a  space  therebetween 
and  expose  a  section  of  unshirred  tubular  casing 
which  extends  from  the  shirring  zone  and  merges 
into  the  shirred  conical  pleats  defining  the  end  face 

10  of  the  stick  at  the  last-shirred  end  thereof; 
b)  positioning  an  arcuate  tear  edge  about  the 

conical  pleats  at  said  end  face; 
c)  holding  the  unshirred  tubular  casing 

against  longitudinal  movement  in  the  shirring  direc- 
75  tion; 

d)  driving  the  tear  edge  longitudinally  in  the 
shirring  direction  and  against  said  end  face  while 
continuing  said  holding  step  (c)  to  move  the  stick 
longitudinally  along  the  mandrel  relative  to  the  shir- 

20  ring  zone  and  away  from  the  exposed  section  of 
tubular  casing;  and 

e)  continuing  said  holding  step  (c)  and  driv- 
ing  step  (d)  thereby  first  tensioning  the  exposed 
section  of  tubular  casing  and  thereafter  transverse- 

25  ly  tearing  it  from  the  stick  along  said  tear  edge  at 
said  end  face. 

in  another  aspect,  the  invention  is  character- 
ized  by  a  shirring  apparatus  comprising: 

a)  means  for  feeding  an  unshirred  tubular 
30  casing  in  a  longitudinal  direction  through  a  shirring 

means  for  gathering  said  casing  into  pleats  to  form 
a  shirrred  stick  of  casing; 

b)  means  operable  when  a  desired  length  of 
shirrred  stick  is  formed  for  holding  the  unshirred 

35  casing  against  movement  in  said  longitudinal  direc- 
tion; 

c)  means  for  longitudinally  separating  said 
shirring  means  and  shirrred  stick  to  expose  a 
length  of  unshirred  tubular  casing  therebetween 

40  which  extends  to  and  merges  with  the  shirred 
pleats  defining  the  last-shirred  end  face  of  the 
shirred  stick; 

d)  a  casing  tearing  member  including  an 
arcuate  tear  edge  oriented  transverse  the  longitudi- 

45  nal  axis  of  the  shirred  stick  and  positionable 
against  said  last-shirred  end  face;  and 

e)  drive  means  operatively  connected  to  said 
member  for  pressing  said  tear  edge  against  said 
end  face  and  moving  said  shirred  stick  longitudi- 

50  nally  away  from  said  shirring  means  so  as  to  apply 
tension  to  said  unshirred  tubular  casing  and  trans- 
versely  tear  it  from  said  shirred  stick  at  said  end 
face. 

The  invention  is  further  characterized  by  a 
55  shirred  stick  composed  of  a  length  of  tubular  cel- 

lulosic  food  casing  shirred  to  form  generally  conical 
pleats  nested  tightly  one  against  another,  the  stick 
having  a  last-shirred  open  end  including  a  terminal 

3 
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edge  of  the  casing  length  which  extends  substan- 
tially  normal  to  the  longitudinal  axis  of  the  casing 
length  and  which  contains  at  least  one  pointed  tag 
of  casing  formed  by  a  fracture  extending  obliquely 
inward  from  said  terminal  edge;  and  the  stick  hav- 
ing  a  first-shirred  end  including  a  terminal  edge  of 
the  casing  length  which  extends  substantially  nor- 
mal  to  the  longitudinal  axis  of  the  casing  length  and 
is  tag-free. 

Description  Of  The  Drawings 

Figures  1-3  illustrate  in  schematic  fashion  a 
sequence  of  steps  in  the  severing  method  of  the 
present  invention; 

Figure  4  is  a  view  taken  along  lines  4-4  of 
Figure  3  showing  a  preferred  severing  means  in  a 
closed  position; 

Figure  5  is  a  view  of  the  last-shirred  end  of  a 
shirred  stick  showing,  on  an  enlarged  scale,  the 
engagement  of  a  tear  edge  of  the  severing  means 
against  the  conical  end  face  of  a  shirred  stick  just 
after  separation;  and 

Figure  6  is  a  schematic  view  presented  to 
illustrate  the  propagation  of  a  tear  around  the  cas- 
ing  as  a  shirred  stick  is  separated  from  casing  feed 
stock. 

Detailed  Description  Of  The  Invention 

Referring  to  the  drawings,  Figure  1  shows  sev- 
eral  components  of  a  conventional  shirring  machine 
including  a  mandrel  12  and  a  shirring  head  14.  It 
should  be  appreciated  that  the  shirring  machine 
can  be  either  of  the  two  types  in  general  commer- 
cial  use  including  a  so-called  "floating  mandrel 
machine"  of  the  type  generally  described  in  U.  S. 
Patent  No.  3,766,603  or  a  "withdrawing  mandrel" 
machine  as  generally  described  in  U.  S.  Patent  No. 
2,583,654. 

Flattened  feed  stock  casing  1  6  is  drawn  from  a 
supply  reel  (not  shown)  and  is  fed  onto  the  man- 
drel  through  the  nip  of  driven  feed  rolls  18.  As  the 
casing  passes  onto  the  mandrel,  it  is  inflated  by  air 
issuing  from  an  axial  passage  13  in  the  mandrel. 
The  inflated  casing  passes  along  the  mandrel  and 
moves  into  the  shirring  head  14.  The  shirring  head 
defines  a  shirring  zone  in  which  the  inflated  casing 
s  gathered  or  shirred  into  pleats  about  the  mandrel 
12  to  form  a  shirred  stick  22  which  exits  from  the 
shirring  zone.  The  innerfolds  24  of  the  pleat  are 
:ormed  against  the  mandrel  and  define  a  longitudi- 
nal  bore  26  through  the  shirred  stick.  The  shirring 
lead  14  may  comprise  any  of  the  known  shirring 
neans  as  described,  for  example,  in  U.  S.  Patent 
Mos.  3,461,484,  4,185,358,  4,370,780  or  4,374,447 
among  others.  For  purposes  of  illustration,  the  shir- 

ring  head  14  is  shown  as  comprising  a  multiplicity 
of  toothed  shirring  wheels  20,  usually  three  in  num- 
ber  of  a  general  type  which  is  described  in  U.  S. 
Patent  No.  3,461  ,484. 

5  It  should  be  appreciated  that  the  shirring  pro- 
ceeds  in  conjunction  with  known  shirred  casing 
holdback  means  (not  shown).  This  holdback  means 
retards  the  advance  of  the  shirred  pleats  along  the 
mandrel  in  order  to  provide  a  substantially  regular 

w  pleat  formation  wherein  the  pleats  are  laid  tightly 
one  against  another.  In  a  preferred  embodiment  the 
shirring  wheels  lay  the  pleats  at  an  angle  of  about 
30°  with  respect  to  the  longitudinal  axis  of  the 
mandrel  so  that  the  overall  shirred  length  is  some- 

75  what  like  a  stack  of  interconnected  nesting  cones. 
In  a  conventional  shirring  operation,  the  outside 
diameter  of  the  shirrred  stick  22  is  larger  than  the 
inflated  diameter  of  casing  feed  stock  16. 

After  a  desired  length  of  casing  has  been 
20  shirred,  the  shirred  stick  must  be  separated  from 

the  feed  stock.  Once  the  shirred  stick  is  separated, 
it  may  be  subject  to  further  operations  (not  shown) 
such  as  a  compaction  step  to  further  reduce  its 
length  and  a  step  to  provide  one  end  of  the  stick, 

25  e.g.,  the  first  shirred  end  25,  with  a  closure  means. 
For  purposes  of  separating  the  shirred  stick  22 

from  the  feed  stock  16,  Figure  1  shows  a  severing 
means  generally  indicated  at  28  positioned  adja- 
cent  the  shirring  head  14  on  the  exit  or  shirred 

30  stick  side  of  the  shirring  zone.  As  best  shown  in 
Figure  4,  the  severing  means  28  comprises  mul- 
tiple  radially  movable  jaws  30,  preferably  three  in 
number.  Each  jaw  30  is  oriented  substantially  nor- 
mal  to  the  longitudinal  axis  of  the  mandrel  12  and 

35  is  movable  radially  between  an  open  position 
(Figures  1  and  2)  and  a  closed  position  (Figures  3- 
5).  The  inner  surface  32  of  each  jaw  is  arcuate  so 
that  when  the  jaws  are  in  a  closed  position  the 
inner  surfaces  32  form  a  closed,  substantially  con- 

40  tinuous  annular  surface.  The  diameter  of  the  an- 
nular  surface  32  defined  by  the  closed  jaws  is 
smaller  than  the  outside  diameter  of  the  shirred 
stick  22  (Figures  3  and  5)  and  larger  than  the 
diameter  of  mandrel  12  so  the  jaws  do  not  press 

is  against  the  mandrel.  In  the  open  position  (Figures  1 
and  2),  the  jaws  30  are  moved  radially  away  from 
the  mandrel  to  permit  the  passage  of  the  shirred 
stick  22. 

As  best  seen  in  Figure  1,  the  intersection  of 
50  each  arcuate  inner  surface  32  with  the  leading  end 

face  33  of  each  jaw  defines  an  arcuate  leading 
edge  34.  The  leading  edge  34  is  provided  for 
tearing  the  casing  so  preferably  it  is  a  relatively 
sharp  edge  such  as  a  knife  edge.  However,  other 

>5  possible  configurations  include  a  blunt  or  beveled 
edge  which  matches  the  cone  angle  or  a  serrated 
edge.  As  shown  in  Figure  4,  the  edges  34  of  each 
jaw  come  together  in  the  jaw  closed  _  position  to 
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form  a  substantially  continuous  annular  tear  edge. 
in  addition  to  radial  movement,  the  jaws  30  are 

mounted  to  a  drive  means  (a  portion  of  which  is 
shown  at  36  in  Figure  1)  for  moving  the  jaws 
longitudinally  relative  to  the  mandrel  12.  Complet- 
ing  the  structure  for  purposes  of  this  description  is 
a  split  ring,  portions  of  which  are  shown  at  37.  The 
ring  is  closable  about  the  shirred  stick  22  (Figure  3) 
for  purposes  set  out  hereinbelow. 

In  operation,  the  shirring  of  the  inflated  feed 
stock  16  as  illustrated  in  Figure  1  progresses  until 
the  desired  length  of  shirred  stick  accumulates  on 
the  mandrel.  The  feeding  and  shirring  operations 
stop  and  several  events  occur  in  rapid  sequence. 

As  illustrated  in  Figure  2,  the  inflating  air  is 
shut-off  so  the  casing  can  deflate  and  the  mandrel 
12  is  displaced  several  inches  in  the  shirring  direc- 
tion  (longitudinally  to  the  right  as  shown  in  the 
figures).  This  displacement  of  the  mandrel  can 
itself  cause  an  interruption  of  the  air  flow  through 
passage  13  and  deflation  of  the  casing.  The  lon- 
gitudinal  displacement  of  mandrel  12  also  carries 
the  shirred  stick  22  away  from  the  shirring  rolls  20 
to  provide  a  space  42  therebetween.  The  casing 
feed  stock  16  is  prevented  from  moving  in  the 
shirring  direction  as  the  stick  moves  away  from  the 
shirring  roll  so  that  a  length  of  casing  38  peels  or 
deshirrs  from  the  conical  pleats  at  the  last-shirred 
end  portion  40  of  the  stick.  Preventing  the  feed 
stock  from  moving  in  the  shirring  direction  can  be 
accomplished  by  braking  the  feed  stock  reel  or  by 
clamping  the  feed  stock  to  the  mandrel.  Preferably, 
it  is  accomplished  by  holding  the  feed  stock  at  the 
nip  provided  by  the  stopped  feed  rolls  18.  Thus, 
the  longitudinal  movement  of  the  mandrel  while  the 
feed  stock  is  held  at  the  nip  of  driven  feed  rolls  18 
provides  a  clearance  space  42  between  the  shirring 
rolls  20  and  the  last-shirred  end  portion  40,  and 
also  exposes,  in  the  clearance  space  42,  an  unshir- 
red  section  of  casing  38. 

This  exposed  unshirred  section  of  casing  38 
extends  from  the  shirring  rolls  20  and  merges  into 
the  shirred  conical  pleats  defining  the  end  face  44 
of  the  stick.  Since  the  casing  38  exposed  in  the 
space  42  is  deshirred  from  the  last-shirred  pleats 
of  the  stick  22,  the  pleats  which  now  define  the 
last-shirred  end  face  44  of  the  stick  are  pleats 
which  were  shirred  prior  to  termination  of  the  shir- 
ring  operation  and  comprise  well  defined  tightly 
nested  conical  pleats. 

The  purpose  of  providing  the  clearance  space 
42  is  to  expose  the  last-shirred  conical  end  face  44 
of  the  stick  so  the  severing  means  28  can  contact 
and  press  directly  against  the  end  face.  Exposure 
of  the  conical  end  face  44  also  can  be  achieved  by 
translating  the  shirring  rolls  20  forward  (to  the  left 
as  viewed  in  the  figures)  or  by  opening  them 
radially.  However,  the  longitudinal  movement  of  the 

mandrel  is  preferred  because  it  causes  the  pleats 
at  the  last-shirred  end  to  peel  back  as  described. 

After  the  mandrel  is  displaced  longitudinally, 
the  jaws  30  close  radially  towards  the  mandrel.  At 

5  the  closed  position,  as  shown  in  Figure  3,  the 
annular  tear  edge  34  is  located  just  forward  of,  and 
preferably  on,  the  conical  end  face  44.  Since  the 
inflating  air  is  shut-off  the  portion  of  unshirred  cas- 
ing  43  immediately  adjacent  the  end  face  44  will 

70  be  drawn  down  against  the  conical  end  face  by  the 
closing  jaws. 

If  the  casing  is  not  deflated  prior  to  closing  the 
jaws  30,  casing  portion  43  may  billow  and  lift  from 
the  conical  end  face  44  which  interferes  with  a 

75  clean  severing  of  the  casing  at  the  stick  end  face. 
Also,  it  has  been  found  that  the  pressure  exerted 
by  the  inflating  air  against  the  end  face  44  of  the 
stick  may  push  the  stick  along  the  mandrel  so  the 
end  face  no  longer  is  in  proper  alignment  with  the 

20  tear  edges  34. 
After  the  jaws  30  close,  the  mandrel  returns  to 

its  start  position  which  seats  the  conical  end  face 
44  tightly  against  the  annular  tear  edge  34  formed 
by  the  closed  jaws.  The  shirred  stick  22  is  not 

25  seized  on  the  mandrel  so  the  mandrel  moves  rela- 
tive  to  the  stick  after  the  conical  end  face  44  is 
seated  against  the  closed  jaws.  Next,  the  split  ring 
37  closes  about  the  outside  surface  of  the  shirred 
stick  and  the  drive  means  36  is  operated  to  move 

30  the  closed  jaws  longitudinally  in  the  shirring  direc- 
tion.  The  annular  tear  edge  34  defined  by  the 
closed  jaws  presses  against  the  tightly  nested 
pleats  of  the  stick  end  face  44  and  drives  the  stick 
22  along  the  mandrel  12  and  away  from  the  shir- 

35  ring  head  14.  As  noted  hereinabove,  the  inside 
diameter  of  split  ring  37  is  slightly  smaller  than  the 
outside  diameter  of  stick  22.  Accordingly,  the 
closed  split  ring  will  resist,  but  not  prevent,  the 
movement  of  the  stick  by  the  closed  jaws.  It  should 

40  be  appreciated  that  closing  the  split  ring  37  about 
the  stick  creates  a  drag  to  resist  the  movement  of 
the  shirred  stick  which,  in  turn,  keeps  the  end  face 
44  of  the  stick  seated  tightly  against  the  annular 
tear  edge  34  and  prevents  further  deshirring  of 

45  casing  from  the  end  face. 
On  one  hand,  the  nip  at  the  feed  rolls  18  holds 

and  prevents  the  movement  of  the  feed  stock  cas- 
ing  16  in  the  shirring  direction  as  the  stick  moves. 
On  the  other  hand,  the  pressing  engagement  of  the 

so  annular  tear  edge  34  against  the  last-shirred  end 
face  44  of  the  stick  prevents  further  deshirring  from 
this  end.  As  the  stick  is  pushed  in  the  shirring 
direction  the  unshirred  casing  length  38  is  ten- 
sioned  and  high  localized  stresses  are  created 

55  along  the  annular  tear  edge  34  defined  by  the 
closed  jaws.  As  the  closed  jaws  continue  to  push 
on  the  stick  end  face  44  and  move  the  stick,  the 
tensioned  unshirred  casing  length  38  will  start  to 

5 
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tear  or  fracture  at  one  or  more  points  along  the  tear 
edge  34.  From  each  initiation  point,  the  tear  rapidly 
propagates  in  opposite  directions  around  the  cas- 
ing  and  along  the  tear  edge  34  so  that  the  unshir- 
red  casing  38  snaps  away  from  the  tightly  nested 
pleats  at  the  last-shirred  end  face  44  of  the  stick 
(Figure  5).  After  the  shirred  casing  stick  separates 
from  the  feed  stock  and  unshirred  casing  38,  it  can 
be  transferred  to  another  work  station  for  compac- 
tion  before  doffing  from  the  mandrel. 

The  torn  ends  resulting  from  the  severing 
method  as  described  are  shown  in  Figure  5.  Ex- 
amination  discloses  that  the  unshirred  casing  38 
has  a  torn  end  with  a  terminal  edge  46  that  extends 
substantially  normal  to  the  longitudinal  axis  of  the 
casing.  Also,  this  edge  is  clean  and  continuous  in 
that  it  is  characterized  by  the  absence  of  any  loose 
tag  of  casing  which  may  be  separated  or  broken 
free  of  the  severed  end.  On  the  shirred  stick  side 
the  torn  end  also  has  its  terminal  edge  48  extend- 
ing  substantially  normal  to  the  longitudinal  axis  of 
the  casing.  However,  terminal  edge  48  contains 
one  or  more  casing  tags  50.  Characteristically, 
each  tag  50  is  generally  cuneate  wherein  the  point- 
ed  configuration  of  the  tag  is  formed  by  an  oblique 
fracture  or  cut  52  extending  inwardly  from  the 
terminal  edge  48.  This  permits  the  pointed  tag  to 
fold  out  of  the  plane  of  the  surface  of  the  casing  so 
it  can  be  separated,  broken  or  torn  from  the  edge 
48. 

A  tag  50  typically  is  formed  on  .the  casing  end 
which  does  not  move  relative  to  the  tear  edge  34. 
In  the  present  invention,  there  is  no  relative  move- 
ment  between  the  tear  edge  34  and  the  conical 
end  face  44  so  tags  generally  will  only  appear  on 
the  terminal  edge  48.  As  illustrated  in  Figure  6,  it  is 
believed  that  a  pointed  tag  is  formed  when  a  frac- 
ture  or  tear,  which  initiates  along  the  tear  edge  34 
at  some  point  A  on  the  circumference  of  the  ten- 
sioned  casing,  propagates  in  opposite  directions 
around  the  casing.  If  the  tear  propagations  fail  to 
meet  in  the  same  transverse  plane,  they  overlap 
and  bypass  one  another.  The  continuation  of  one 
tear  propagation  into  the  other  as  shown  by  dotted 
line  60,  causes  the  formation  of  a  pointed  tag  50  on 
casing  end  48  as  the  ends  46,48  part  one  from 
another.  A  tear  can  initiate  at  any  one  or  more 
points  along  the  tear  edge  34.  If  for  some  reason  a 
tear  propagation  begins  at  only  one  point,  and  the 
propagations  from  only  this  one  point  results  in  the 
severing  of  the  casing  as  illustrated  in  Figure  6, 
then  only  one  tag  50  will  be  formed.  It  is  more 
likely,  however,  that  tears  will  start  and  propagate 
from  several  points  along  the  tear  edge  34  so  that 
a  plurality  of  tags  50  will  be  formed. 

The  use  of  three  jaws  30  as  shown  in  the 
Figure  4  is  preferred.  This  arrangement  facilitates 
the  centering  of  the  severing  means  against  the 

conical  end  face  44  of  the  shirred  stick  so  that 
substantially  the  entire  annular  tear  edge  34 
presses  against  the  conical  end  face  44  of  the 
stick.  As  a  result,  the  severed  ends  46,48  are 

5  oriented  substantially  normal  to  the  longitudinal 
axis  56  of  the  casing  as  shown  in  Figure  5. 

It  has  been  found  that  the  location  of  the  point 
of  contact  of  the  tear  edge  34  against  the  conical 
end  face  44  of  the  stick  will  effect  the  quality  of  the 

w  severed  end.  If  the  circumference  defined  by  the 
closed  jaws  is  relatively  large,  the  tear  edge  34  will 
contact  high  up  on  the  conical  end  face  44  near  the 
outer  circumference  of  the  stick.  This  will  makes  it 
possible  for  casing  pleats  at  the  end  face  to  slip 

75  beneath  the  cutting  edge  and  deshirr  before  suffi- 
cient  force  is  applied  to  tension  and  sever  the 
casing.  The  result  is  an  undesirably  long  tail  of 
casing  extending  from  the  tightly  nested  pleats  at 
the  end  face.  On  the  other  hand,  if  the  closed 

20  circumference  of  the  jaws  hugs  the  mandrel,  the 
tear  edge  34  will  contact  the  conical  end  face  44 
near  the  mandrel.  This  may  result  in  a  severed  end 
which  hugs  the  mandrel  12  which  is  not  desired 
because  a  portion  of  casing  adjacent  the  mandrel 

25  could  interfere  with  a  subsequent  operation,  such 
as  the  compression  of  the  stick.  A  preferred  point 
of  contact  is  against  the  conical  and  face  adjacent 
but  below  the  mid  point  of  the  end  face. 

It  has  been  found  that  when  using  a  cone  angle 
30  of  about  30°,  locating  the  annular  tear  edge  34 

about  0.050  inch  (1.27  mm)  from  the  mandrel  12 
provides  severed  edges  which  are  acceptable  for 
small  size  casings  of  various  inflated  diameters 
ranging  in  -size  from  about  15mm  to  40mm.  Also, 

35  by  tearing  the  casing  against  an  annular  tear  edge 
pressed  tightly  to  the  conical  end  face  of  the  stick 
as  shown  in  Figure  5,  any  tail  54  of  loose  casing 
which  is  produced  is  relatively  short  and  does  not 
appreciably  extend  beyond  the  tightly  nested 

40  pleats  at  the  conical  end  face  44.  The  tail  54  also  is 
located  radially  away  from  the  mandrel.  Both  of 
these  conditions  i.e.,  the  tail  location  and  length, 
allow  the  tail  to  be  easily  pressed  and  formed  to 
the  tightly  nested  pleats  at  the  last-shirred  end  44 

45  of  the  stick  during  a  subsequent  compacting  opera- 
tion. 

It  should  be  noted  from  the  Figure  5  that  there 
are  no  tags  on  the  severed  end  46  of  unshirred 
casing  length  38.  This  end  46  becomes  located 

50  adjacent  the  first-shirred  end  of  the  stick  next  pro- 
duced  by  the  shirring  machine.  Accordingly,  any 
given  shirred  stick  22  produced  by  the  machine  will 
have  casing  at  its  first-shirred  end  severed  along  a 
continuous,  tag-free  edge  46  which  extends  gen- 

55  erally  normal  to  the  longitudinal  axis  of  the  casing. 
A  tag-free  first-shirred  end  of  the  stick  is  most 

desirable.  This  is  because  a  closure  generally  is 
formed  of  casing  drawn  from  the  first-shirred  end 

3 
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of  the  stick.  During  stuffing,  the  closure  comes  into 
direct  contact  with  the  food  emulsion.  After  stuffing, 
food  emulsion  generally  is  stripped  out  of  the  clo- 
sure  and  recycled.  The  stripping  operation  may 
cause  any  tag  to  break  off  the  casing,  mix  with  the 
food  emulsion  and  render  the  food  emulsion  unfit 
for  recycling. 

The  trailing  or  last  shirred-end  of  the  stick  will 
have  a  terminal  edge  48  which  also  is  generally 
normal  to  the  longitudinal  axis  of  the  stick.  As 
shown  in  Figure  5,  this  edge  is  characterized  by 
having  one  or  more  tags  50.  Thus,  any  tag  which 
may  be  formed  by  the  severing  operation  will  be 
located  at  the  terminal  edge  48  of  the  last-shirred 
end  of  the  stick.  Since  this  edge  is  located  at  the 
stick  end  which  is  left  open  to  accommodate  the 
entry  of  a  stuffing  horn,  it  is  less  likely  to  come  into 
direct  contact  with  the  food  emulsion.  Moreover, 
the  last  shirred  end  of  the  stick  generally  is  not 
subjected  to  a  stripping  operation  so  that  the  exis- 
tence  of  one  or  more  tags  50  on  this  edge  can  be 
tolerated. 

As  stated  hereinabove,  the  method  of  the 
present  invention  primarily  is  useful  for  severing 
small  size  unreinforced  cellulosic  casing  used  in 
the  production  of  frankfurters  and  the  like.  How- 
ever,  the  method  also  can  be  used  for  severing 
fibrous  casing.  When  severing  fibrous  casing,  the 
length  of  the  loose  tail  at  the  last-shirred  end  of  the 
stick  is  not  as  critical  as  it  is  in  shirred  sticks  of 
frankfurter  size  casing  because  fibrous  casings 
generally  are  loaded  manually  to  the  stuffing  ma- 
chine.  Also,  the  first-shirred  end  of  fibrous  casing 
generally  is  permanently  closed  with  a  metal  clip 
and  no  stripping  operation  is  performed  so  a  tag  on 
this  end  can  be  tolerated.  Accordingly,  when  sever- 
ing  fibrous  casing  the  position  of  the  arcuate  inner 
surface  34  of  each  jaw  30  relative  to  the  conical 
end  face  44  is  not  critical  so  it  can  be  positioned 
close  to  the  mandrel  12  with  only  a  clearance 
space  between  the  mandrel  and  arcuate  surface. 
Longitudinal  movement  of  the  closed  jaws  will  then 
carry  the  annular  tear  edge  34  against  the  stick 
end  face  to  tension  and  sever  the  casing. 

Thus  it  should  be  appreciated  that  the  present 
invention  accomplishes  its  intended  objects  of  pro- 
viding  a  severing  method  and  apparatus  particu- 
larly  for  unreinforced  cellulosic  casing,  which  pro- 
vides  severed  ends  oriented  substantially  normal  to 
the  longitudinal  axis  of  the  casing,  leaves  little  or 
no  loose  tail  of  casing  at  the  last-shirred  end  of  the 
stick,  locates  any  tags  at  the  last-shirred  end  of  the 
stick,  and  avoids  the  formation  of  tags  on  the  first- 
shirred  end  of  the  stick. 

Claims 

1.  In  a  shirring  method  including  longitudinally 
moving  a  tubular  food  casing  in  a  shirring  direction 
over  a  mandrel  and  into  a  shirring  zone,  shirring 
the  tubular  casing  in  the  shirring  zone  to  form  a 

5  shirred  stick  composed  of  generally  conical  pleats 
nested  one  within  another  with  the  innerfold  of  each 
pleat  being  formed  against  the  mandrel,  and  then 
stopping  the  shirring  when  a  desired  length  of 
shirred  stick  has  accumulated  on  the  mandrel,  the 

10  improvement  comprising; 
a)  longitudinally  separating  the  shirring  zone 

and  shirred  stick  to  provide  a  space  therebetween 
and  expose  a  section  of  unshirred  tubular  casing 
which  extends  from  the  shirring  zone  and  merges 

75  into  the  shirred  conical  pleats  defining  the  end  face 
of  the  stick  at  the  last-shirred  end  thereof; 

b)  positioning  an  arcuate  tear  edge  about  the 
conical  pleats  at  said  end  face; 

c)  holding  the  unshirred  tubular  casing 
20  against  longitudinal  movement  in  the  shirring  direc- 

tion; 
d)  driving  the  tear  edge  longitudinally  in  the 

shirring  direction  and  against  said  end  face  while 
continuing  said  holding  step  (c)  to  move  the  stick 

25  longitudinally  along  the  mandrel  relative  to  the  shir- 
ring  zone  and  away  from  the  exposed  section  of 
unshirred  tubular  casing;  and 

e)  continuing  said  holding  step  (c)  and  driv- 
ing  step  (d)  thereby  first  tensioning  the  exposed 

30  section  of  tubular  casing  and  thereafter  transverse- 
ly  tearing  it  from  the  stick  along  said  tear  edge  at 
said  end  face. 

2.  A  method  as  in  claim  1  including  deflating 
said  exposed  section  of  unshirred  tubular  casing 

35  prior  to  said  positioning  step  (b). 
3.  A  method  as  in  claim  1  wherein  said  sepa- 

rating  step  (a)  is  accomplished  by  longitudinally 
displacing  the  mandrel  in  the  shirring  direction 
thereby  carrying  the  shirred  stick  away  from  the 

40  shirring  zone  to  provide  said  space  therebetween. 
4.  A  method  as  in  claim  3  wherein  displacing 

the  mandrel  is  accomplished  during  said  holding 
step  (c)  thereby  deshirring  casing  from  the  last- 
shirred  end  of  the  stick  and  said  deshirred  casing 

45  constitutes  said  exposed  section  of  tubular  casing. 
5.  A  method  as  in  claim  3  including  returning 

said  mandrel  towards  said  shirring  zone  after  said 
positioning  step  (b)  to  seat  the  conical  end  face  of 
the  stick  against  said  tear  edge  and  thereafter 

so  driving  the  tear  edge  longitudinally  in  the  shirring 
direction  at  step  (d). 

6.  A  method  as  in  claim  1  wherein  said  posi- 
tioning  step  (b)  includes: 

a)  moving  said  tear  edge  into  said  space 
55  from  a  radially  remote  position;  and  thereafter 

b)  moving  said  tear  edge  longitudinally  and 
against  said  end  face. 

7.  A  method  as  in  claim  6  wherein  said  tear 

7 
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edge  comprises  multiple  arcuate  sections  and  said 
sections  close  together  during  radial  movement 
towards  said  space  to  form  a  substantially  continu- 
ous  annular  tear  edge. 

8.  A  method  as  in  claim  7  wherein  said  tear 
edge  comprises  three  arcuate  sections. 

9.  A  method  as  in  claim  7  wherein  tearing  of 
said  exposed  length  of  tubular  casing  from  the 
stick  occurs  along  said  annular  tear  edge  to  pro- 
duce  a  torn  end  of  casing  which  is  substantially 
normal  to  the  longitudinal  axis  of  the  casing. 

10.  A  method  as  in  claim  1  including  during 
step  (d),  applying  a  resisting  force  to  the  shirred 
stick  in  a  direction  opposite  to  the  shirring  direction 
thereby  maintaining  the  last-shirred  end  of  the  stick 
tightly  seated  against  said  tear  edge. 

11.  A  method  as  in  claim  10  wherein  said 
resisting  force  is  applied  by  pressing  a  drag  mem- 
ber  against  the  outer  surface  of  the  stick  as  the 
stick  moves  longitudinally  in  the  shirring  direction 
relative  to  the  drag  member. 

12.  A  method  for  severing  a  shirred  casing 
stick  from  a  length  of  unshirred  feed  stock  com- 
prising: 

a)  inflating  and  feeding  the  feed  stock  casing 
longitudinally  in  a  shirring  direction  into  a  shirring 
zone  and  shirring  the  inflated  feed  stock  casing  in 
said  zone  to  form  a  shirrred  casing  stick; 

b)  stopping  said  feeding,  and  shirring  and 
then  deflating  said  feed  stock  after  a  desired  length 
Df  shirred  stick  is  formed; 

c)  holding  said  deflated  feed  stock  casing 
against  longitudinal  movement  in  the  shirring  direc- 
tion  and  displacing  said  shirred  stick  longitudinally 
away  from  said  shirring  zone  thereby  deshirring  the 
ast-shirred  pleats  of  said  stick  and  providing  a 
ength  of  unshirred  casing  extending  from  said  shir- 
Ing  zone  and  merging  into  the  end  face  of  said 
stick; 

d)  positioning  an  annular  tear  edge  around 
said  unshirred  casing  and  against  said  end  face; 
and 

e)  while  continuing  to  hold  said  deflated  feed 
stock  against  longitudinal  movement  in  the  shirring 
direction,  driving  said  tear  edge  longitudinally  away 
rom  said  shirring  zone  to  move  said  stick  relative 
o  said  held  feed  stock  thereby  tensioning  and 
earing  said  unshirred  casing  from  said  end  face 
ilong  said  annular  tear  edge. 

13.  A  method  as  in  claim  12  wherein  said 
3ositioning  step  comprises: 

a)  placing  said  end  face  in  alignment  with  a 
nultiplicity  of  arcuate  tear  edges  spaced  radially 
jutward  and  around  said  unshirred  casing;  and 

b)  moving  said  arcuate  tear  edges  radially 
nward  to  close  them  together  thereby  forming  said 
innular  tear  edge. 

14.  A  method  as  in  claim  13  including  displac- 

ing  said  shirred  stick  towards  said  annular  tear 
edge  to  seat  said  end  face  thereagainst. 

15.  A  method  as  in  claim  14  including  applying 
a  drag  to  said  shirred  stick  during  said  driving  step 

5  (e)  for  maintaining  said  tear  edge  seated  against 
said  end  face  during  said  tensioning  and  tearing. 

16.  A  shirring  apparatus  comprising: 
a)  means  for  feeding  tubular  casing  feed 

stock  in  a  longitudinal  direction  through  a  shirring 
io  means  for  gathering  said  casing  feed  stock  into 

pleats  to  form  a  shirred  stick  of  casing; 
b)  means  operable  when  a  desired  length  of 

shirred  stick  is  formed  for  holding  the  feed  stock 
casing  against  movement  in  said  longitudinal  direc- 

75  tion; 
c)  means  for  longitudinally  separating  said 

shirring  means  and  shirred  stick  to  expose  a  length 
of  unshirred  tubular  casing  therebetween  which  ex- 
tends  to  and  merges  with  the  shirred  pleats  defin- 

20  ing  the  last-shirred  end  face  of  the  shirred  stick; 
d)  a  casing  tearing  member  including  an 

arcuate  tear  edge  oriented  transverse  the  longitudi- 
nal  axis  of  the  shirred  stick  and  positionable 
against  said  last-shirred  end  face;  and 

25  e)  drive  means  operatively  connected  to  said 
casing  tearing  member  for  pressing  said  tear  edge 
against  said  end  face  and  moving  said  shirred  stick 
longitudinally  away  from  said  shirring  means  so  as 
to  apply  tension  to  said  unshirred  tubular  casing 

30  and  transversely  tear  it»  from  said  shirred  stick  at 
said  end  face. 

17.  Apparatus  as  in  claim  16  wherein  said 
means  (c)  operates  to  move  said  stick  longitudi- 
nally  away  from  said  shirring  means  while  said 

35.  means  (b)  operates  to  hold  the  casing  feed  stock 
so  that  the  length  of  unshirred  casing  exposed 
between  said  shirring  means  and  shirred  stick 
comprises  casing  deshirred  from  pleats  at  the  last- 
shirred  end  of  said  stick. 

to  18.  Apparatus  as  in  claim  17  wherein  said 
casing  tearing  member  is  movable  radially  between 
an  open  position  spaced  radially  outward  from  said 
exposed  unshirred  casing  and  a  closed  position 
and  said  tear  edge  at  said  closed  position  being 

(5  adjacent  said  last-shirred  end  face. 
19.  Apparatus  as  in  claim  18  wherein  said  tear 

edge  is  annular  at  said  closed  position. 
20.  Apparatus  as  in  claim  16  including  drag 

means  pressable  against  said  shirred  stick  for  re- 
io  sisting  the  longitudinal  movement  thereof  whereby 

the  last-shirred  end  of  said  stick  is  seated  against 
said  tear  edge. 

21  .  Apparatus  as  in  claim  20  wherein  said  drag 
means  is  closable  about  the  outer  surface  of  said 

is  shirred  stick. 
22.  Apparatus  for  severing  a  shirred  casing 

stick  from  unshirred  feed  stock  casing  comprising: 
a)  a  mandrel  receiving  feed  stock  casing  for 

I 
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shirring  and  means  associated  with  said  mandrel 
for  inflating  the  feed  stock  casing  received  on  said 
mandrel; 

b)  casing  delivery  means  defining  a  nip 
through  which  said  feed  stock  is  driven  in  a  longitu- 
dinal  direction  and  along  said  mandrel; 

c)  shirring  means  operating  in  conjunction 
with  said  mandrel  for  shirring  the  inflated  feed 
stock  casing  into  generally  conical  pleats  nested 
one  against  another  to  form  said  shirred  stick; 

d)  means  for  deflating  said  feed  stock  after  a 
desired  shirred  length  is  attained; 

e)  holding  means  operable  to  hold  deflated 
feed  stock  against  movement  in  said  longitudinal 
direction; 

f)  means  for  displacing  said  desired  shirred 
length  in  said  longitudinal  direction  relative  to  said 
holding  means  and  away  from  said  shirring  means 
for  providing  a  space  between  said  shirring  means 
and  the  last-shirred  end  of  said  stick  and  causing 
the  deshirring  of  pleats  from  said  last-shirred  end 
so  that  a  length  of  deflated  unshirred  casing  is 
exposed  in  said  space  which  extends  from  said 
shirring  means  and  merges  into  the  conical  end 
face  of  said  stick; 

g)  casing  tearing  means  movable  into  said 
space  and  including  an  arcuate  tear  edge 
positionable  about  said  exposed  deflated  casing 
and  against  said  conical  end  face;  and 

h)  said  casing  tearing  means  being  operable 
in  coqperation  with  said  holding  means  and  mov- 
able  in  said  longitudinal  direction  for  pressing  said 
tear  edge  directly  against  said  end  face  and  mov- 
ing  said  shirred  stick  relative  to  held  feed  stock 
thereby  tensioning  said  deflated  unshirred  casing 
and  tearing  it  from  said  end  face  along  said  tear 
edge. 

23.  Apparatus  as  in  claim  22  wherein  said 
holding  means  comprises  said  nip  at  said  delivery 
means. 

24.  Apparatus  as  in  claim  22  wherein  said 
mandrel  is  longitudinally  displaceable  and  com- 
prises  said  displacing  means. 

25.  Apparatus  as  in  claim  24  wherein  said 
mandrel  is  displaceable  towards  said  shirring 
means  after  the  movement  of  said  casing  tearing 
member  into  said  space  for  seating  the  conical  end 
face  of  said  shirred  stick  against  said  arcuate  tear 
edge. 

26.  Apparatus  as  in  claim  22  wherein  said 
casing  tearing  means  includes  a  plurality  of  mem- 
bers  each  having  an  arcuate  tear  edge  oriented  in 
a  plane  substantially  normal  to  the  longitudinal  axis 
of  said  mandrel,  said  plurality  of  members  each 
being  radially  movable  between  an  open  position 
spaced  outwardly  from  said  mandrel  and  a  closed 
position  adjacent  said  mandrel,  and  at  said  closed 
position  said  arcuate  tear  edges  defining  a  sub- 

stantially  continuous  annular  tear  edge  pressable 
directly  against  said  shirred  stick  conical  end  face. 

27.  Apparatus  as  in  claim  26  including  drag 
means  closable  about  the  outer  surface  of  said 

5  stick  to  resist  the  movement  of  said  stick  in  said 
longitudinal  direction  by  said  casing  tearing  means 
and  thereby  seat  said  end  face  against  said  annular 
tear  edge. 

28.  A  shirred  casing  article  comprising: 
10  a)  a  shirred  stick  composed  of  a  length  of 

tubular  cellulosic  food  casing  shirred  to  form  gen- 
erally  conical  pleats  nested  tightly  one  against  an- 
other, 

b)  the  stick  having  a  last-shirred  open  end 
75  including  a  terminal  edge  of  the  casing  length 

which  extends  substantially  normal  the  longitudinal 
axis  of  the  casing  length  and  which  contains  at 
least  one  pointed  tag  of  casing  formed  by  a  tear 
extending  obliquely  inward  from  said  terminal 

20  edge;  and 
c)  said  stick  having  a  first-shirred  end  includ- 

ing  a  terminal  edge  of  the  casing  length  which 
extends  substantially  normal  the  longitudinal  axis  of 
the  casing  length  and  is  tag-free. 

25  29.  A  shirred  casing  article  as  in  claim  28 
wherein  said  food  casing  is  an  unreinforced  cel- 
lulosic  casing. 

30.  A  shirred  casing  article  as  in  claim  29 
wherein  said  unreinforced  cellulosic  casing  has  -an 

30  inflated  diameter  of  about  15mm  to  40mm. 
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