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0   Method  and  apparatus  for  moving  hog  carcass  sides  from  a  suspended  vertical  position  to  a 
horizontal  position  and  for  making  a  controlled  cutting  of  the  hind  foot. 
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0   A  method  and  an  apparatus  for  treatment  of  hog 
carcasses  (3),  in  which  a  pair  of  carcass  sides  sus- 
pended  at  their  hind  feet  in  a  gambrel  (4)  is  con- 
veyed  on  an  overhead  conveyor  (9),  which  moves 
above  a  conveyor  belt,  on  which  the  carcass  sides 
are  put  down  and  lying  thereupon  conveyed  for 
further  treatment. 

By  the  method  the  hind  feet  of  the  pair  of 
carcass  sides  are  automatically  cut  off  during  the 
transfer,  while  the  carcass  sides  (3)  are  connected 
with  the  gambrel  (4)  and  the  weight  of  the  carcass 
sides  has  been  partially  transferred  to  the  conveyor 
belt. 

The  hind  feet  are  automatically  cut  off  with 
greater  accuracy  than  by  use  of  hitherto  known 
methods.  The  cutting  may  be  carried  out  by  circular 
saws  mounted  stationarily  below  the  travelling  path 
of  the  gambrels  or  by  means  of  pivotally  mounted 
circular  saws  which  are  advanced  together  with  the 
hind  feet,  which  are  fixated  during  the  cutting. 

FIG.  5 
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The  present  invention  relates  to  a  method  for 
treatment  of  hog  carcasses,  in  which  a  pair  of 
carcass  sides  suspended  at  their  hind  feet  in  a 
gambrel  is  conveyed  on  an  overhead  conveyor, 
which  moves  above  a  conveyor  belt,  onto  which 
the  carcass  sides  are  transferred  when  released 
from  the  gambrel,  and  by  which  method  the  hind 
feet  are  automatically  cut  off. 

In  slaughter  houses  hog  carcasses  are  sus- 
pended  at  their  hind  feet  on  a  gambrel  after  re- 
moval  of  the  bristles  by  a  socalled  dehairing  de- 
vice. 

The  further  treatment  of  the  carcass  until  the 
cutting  up  of  the  sliced  carcass  takes  place  while 
the  carcasses  thus  suspended  are  conveyed  along 
an  overhead  conveyor  in  form  of  a  slide  bar.  In 
connection  with  the  cutting  up  the  carcass  sides 
are  put  down  in  pairs  on  a  cutting  belt  by  lowering 
the  carcasses  and  pulling  them  in  a  direction  trans- 
versely  to  the  belt,  until  the  front  part  and  the  loin 
are  in  alignment  with  the  conveyor  belt,  after  which 
the  hind  feet  are  pressed  or  pushed  free  of  the 
ends  of  the  gambrel  and  the  ham  end  of  the 
carcass  falls  down  on  the  conveyor  belt.  After  the 
transfer  the  hind  feet  are  manually  cut  off. 

This  method  suffers  from  the  drawback  that  the 
transfer  of  the  carcass  side  onto  the  conveyor  belt 
takes  place  with  such  considerable  variation  that 
the  succeeding  carcass  sides  have  to  be  moved 
and  aligned  and  the  cutting  off  of  the  hind  feet  has 
to  take  place  while  the  carcasses  lie  on  their  side 
on  the  conveyor  belt  with  the  hind  feet  in  a  not 
right  angle  relative  to  the  conveyor  belt,  the  hind 
feet  thus  having  to  be  turned  into  a  right  angle  by 
the  operator  during  the  cutting  off. 

Several  types  of  semiautomatic  equipment  for 
the  sawing  off  of  the  hind  feet  of  the  hog  carcass 
have  been  tested  in  connection  with  the  cutting  of 
the  carcass  in  a  lying  position,  but  the  cutting 
accuracy  has  turned  out  to  be  worse  than  in  case 
of  manual  cutting. 

From  US  Patent  No.  4,662,029  an  apparatus 
for  automatic  primal  cutting  of  hog  carcass  sides, 
including  the  sawing  off  of  the  hind  feet  of  the  hog 
carcasses,  is  known.  In  the  known  apparatus  the 
carcass  sides  are  transferred  to  a  horizontal  con- 
veyor  belt  from  a  conveyor,  on  which  they  are 
conveyed  suspended  in  pairs  in  a  gambrel  at  a 
hind  foot.  The  cutting  off  of  the  hind  foot  takes 
place  automatically  after  the  transfer  on  basis  of  a 
measurement  made  by  an  optic  scanner,  from 
which  a  signal  for  adjustment  of  a  rotating  knife  is 
emitted.  The  arrangement  is  complicated  and  con- 
sequently  vulnerable.  Furthermore,  the  hind  foot  is 
not  secured  during  the  cutting,  and  there  is  there- 
fore  a  certain  risk  that  the  hind  foot  will  move 
during  the  cutting,  the  incision  thus  partly  not  being 
clean  and  partly  not  placed  as  anticipated  by  the 

measurement. 
It  is  the  object  of  the  invention  to  provide  a 

method,  by  which  the  hind  feet  can  be  sawed  off 
automatically  with  good  accuracy  and  with  a  clean 

5  incision  running  perpendicularly  to  the  hind  foot 
without  the  use  of  complicated  equipment  for  optic 
scanning. 

This  object  is  met  according  to  the  invention 
by  a  method  of  the  kind  stated  by  way  of  introduc- 

io  tion,  which  method  is  characteristic  in  that  the 
carcass  sides  in  a  position,  in  which  an  essential 
part  of  the  weight  of  the  carcass  sides  have  been 
transferred  to  the  conveyor  belt  and  the  position  of 
the  carcasses  on  the  belt  has  been  determined,  are 

75  released  from  the  gambrel  by  a  cutting  off  of  the 
hind  feet,  the  gambrels  being  in  a  later  step  freed 
from  the  hind  feet. 

The  method  exploits  the  condition  that  the  hind 
feet  so  to  speak  are  fixated  on  the  gambrel  during 

20  the  transfer  on  account  of  the  fact  that  the  weight 
of  the  carcass  during  the  initial  step  is  only  partially 
transferred  to  the  conveyor  belt  and  that  the  posi- 
tion  of  the  hind  feet  is  known,  the  gambrels  serving 
as  reference  point  in  connection  with  the  cutting. 

25  Due  to  the  fixation  a  clean  incision  running  per- 
pendicular  to  to  the  hind  foot  is  attained,  and  the 
pull  in  the  leg  due  to  the  reduced  weight  contri- 
butes  to  the  attainment  of  the  correctly  running 
incision. 

30  In  practice  the  method  is  either  carried  out  by 
the  gambrels  passing  stationarily  mounted  circular 
saws,  the  circular  saws  being  placed  outside  the 
travelling  path  of  the  grambrels,  or  thereby  that  the 
circular  saws  are  pivotally  mounted  and  advanced 

35  in  a  predetermined  position  of  the  gambrel  in  a 
direction  substantially  perpendicular  to  the  over- 
head  conveyor. 

The  latter  possibility  is  used  in  an  embodiment, 
which  is  characteristic  in  that  the  hind  feet  are  cut 

40  at  a  predetermined  distance  from  the  gambrel. 
It  has  turned  out  that  by  such  a  sawing  at  a 

fixed  distance  from  the  bottom  side  of  the  gambrel 
a  surprisingly  accurate  cutting  of  the  hind  feet  is 
achieved,  the  position  of  the  incision  being  at  a 

45  distance  with  very  little  variation  from  the  suspen- 
sion  point  of  the  carcass. 

The  method  according  to  the  invention  may  for 
instance  be  carried  out  in  a  way  in  which  the 
carcass  sides  are  automatically  transferred  trans- 

50  versely  to  the  conveyor  belt,  until  the  ham  end  is  a 
few  cm  over  the  belt.  While  the  hind  feet  are  still 
hanging  on  the  gambrel  in  a  well-defined  direction, 
and  the  rind  side  of  the  ham  end  has  not  yet  been 
turned  downwards  automatically,  the  hind  feet  are 

55  sawed  off  perpendicularly  to  their  longitudinal  di- 
rection  at  a  predetermined  distance  from  the  gam- 
brel  in  such  a  way  that  the  ham  end  falls  down  the 
last  cm  onto  the  belt  and  the  rind  side  faces  the 

2 
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belt.  The  gambrel  is  then  advanced  further  along 
the  overhead  conveyor  and  is  later  freed  from  the 
back  feet. 

The  invention  also  relates  to  an  apparatus  for 
treatment  of  hog  carcasses  by  use  of  the  method 
according  to  the  invention  and  comprises  an  over- 
head  conveyor,  along  which  pairs  of  carcass  sides 
are  conveyed  suspended  at  their  hind  feet  in  a 
gambrel  and  a  conveyor  belt  placed  below  the 
overhead  conveyor  and  onto  which  the  carcass 
sides  are  transferred  by  release  of  the  carcass 
sides  from  the  gambrel  in  a  position  above  the 
conveyor  belt. 

The  apparatus  according  to  the  invention  is 
characteristic  in  that  the  overhead  conveyor  in  the 
area,  where  the  transfer  is  to  take  place,  is  placed 
at  a  distance  therefrom  which  corresponds  to  a 
shifting  of  an  essential  part  of  the  weight  of  the 
carcass  sides  to  the  conveyor  belt  and  in  that  in 
this  area  two  cutting  devices  for  cutting  off  the  hind 
feet  from  the  carcass  sides  are  provided. 

Advantageous  embodiments  of  the  apparatus 
can  be  seen  from  claims  7-9. 

In  a  preferred  embodiment  of  the  apparatus  the 
transfer  arrangement  comprises  guiding  and/or 
supporting  devices  for  controlling  or  holding  the 
gambrel  and/or  the  hind  feet  relative  to  the  cutting 
devices  during  the  transfer.  In  this  way  the  gambrel 
can  convey  the  carcass  sides  in  a  predetermined 
height  and  position  in  such  a  way  that  two  saws 
may  saw  through  the  hind  feet  to  free  the  carcass 
sides  from  hind  feet  and  gambrels  and  to  bring 
them  to  rest  on  the  underlying  conveyor  belt. 

A  holding  means  may  -  if  desired  -  be  pro- 
vided,  said  holding  means  holding  the  gambrel  with 
the  carcass  sides  in  a  predetermined  position,  as 
well  as  two  movable  saws  which  saw  through  the 
hind  feet  while  the  carcass  sides  are  held  by  the 
holding  means. 

The  invention  will  be  described  in  detail  in  the 
following  with  reference  to  the  drawing,  in  which 

Figs.  1  and  2  show  a  traditional  transfer  appara- 
tus,  seen  from  two  different  angles, 
Figs.  3  and  4  show  schematically  an  embodi- 
ment  of  a  transfer  apparatus  according  to  the 
invention,  seen  from  the  same  angle  as  the 
transfer  apparatus  in  Figs.  1  and  2,  and 
Figs.  5  and  6  show  schematically  another  em- 
bodiment  of  a  transfer  apparatus  according  to 
the  invention,  seen  from  the  same  angle  as  the 
transfer  apparatus  according  to  Figs.  1  and  2. 

In  the  traditional  transfer  apparatus  in  Figs.  1 
and  2  carcass  sides  3  are  conveyed  along  an 
overhead  conveyor,  for  instance  a  slide  rail,  by 
means  of  a  guide  10  transversely  over  a  conveyor 
belt  8,  while  hanging  in  a  gambrel  4.  Two  guide 
bars  2  hold  the  gambrel  fairly  horizontally.  When 
the  gambrel  has  reached  a  predetermined  position, 

two  inclined  arms  1  press  the  hind  feet  free  from 
the  gambrel  and  the  two  carcass  sides  fall  down  on 
the  conveyor  belt. 

According  to  the  invention  the  transfer  appara- 
5  tus  has  been  amended  to  the  embodiment  shown 

in  Figs.  3  and  4.  Two  guide  bars  5  raises  the 
gambrel  to  a  predetermined  height  and  hold,  to- 
gether  with  the  guide  bars  2,  the  gambrel  in  a 
horizontal  position,  while  the  guide  10  conveys  the 

io  gambrel  with  the  carcass  sides  forwards.  The  arm 
1  has  been  removed  and  instead  two  external 
guide  bars  6  holding  the  hind  feet  on  the  gambrel 
and  simultaneously  laterally  pressing  them  towards 
a  vertical  posiiton  are  provided.  Two  circular  saws 

is  with  slightly  inclined  blades  7  are  mounted  below 
the  bars  6  at  a  fixed  distance  from  the  bars  5 
carrying  the  gambrel.  When  the  ham  ends  of  the 
carcass  sides  get  in  contact  with  the  circular  saw 
blades  7,  the  hind  feet  are  sawed  through,  whereby 

20  the  carcass  sides  fall  down  onto  the  conveyor  belt 
8,  after  which  the  carcass  sides  are  conveyed 
further  in  a  lying  position  for  cutting.  Not  until  after 
the  sawing  are  the  hind  feet  released  from  the 
gambrel,  for  instance  thereby  that  the  gambrel  with 

25  the  hind  feet  is  advanced  further  on  the  overhead 
conveyor  9  and  later  freed  from  the  hind  feet. 

In  an  alternative  embodiment  according  to  the 
invention  the  transfer  apparatus  shown  in  Figs.  5 
and  6  comprises  cutting  devices  which  move  rela- 

30  tive  to  the  suspended  carcass  sides.  For  the  sake 
of  clarity  the  same  references  are  used  as  in  Figs. 
3  and  4  for  analogous  parts. 

In  the  same  way  as  in  the  embodiment  accord- 
ing  to  Figs.  3  and  4  pairs  of  hog  carcasses  sus- 

35  pended  at  their  hind  feet  on  gambrels  4  are  con- 
veyed  along  an  overhead  conveyor  9  over  a  con- 
veyor  belt  8.  The  overhead  conveyor  9  has  in  the 
transfer  station  shown  in  Figs.  5  and  6  such  a 
height  over  the  conveyor  belt  that  an  essential  part 

40  of  the  weight  of  the  hog  carcass  is  transferred  to 
the  conveyor  belt.  The  position  of  the  carcass  on 
the  conveyor  belt  is  thus  determined.  It  is  prefer- 
able  that  the  ham  or  the  loin  of  the  carcass  in  the 
transfer  station,  before  the  release  from  the  gam- 

45  brel  4  takes  place,  is  raised  a  few  cm  over  the 
conveyor  belt  8.  A  certain  load  in  the  hind  foot  in 
the  transfer  station  is  aimed  at  in  order  to  attain  a 
safe  fixation  of  the  foot  during  the  cutting. 

By  means  of  two  guide  bars  5  the  gambrel  4  is 
50  raised  somewhat  relative  to  the  overhead  conveyor 

9  and  held  in  a  horizontal  positon.  Furthermore,  two 
internal  guide  bars  6  are  provided,  said  bars  hold- 
ing  the  hind  feet  in  correct  position  on  the  gambrel 
and  in  particular  preventing  them  from  moving  to- 

ss  wards  the  centre  of  the  gambrel.  Two  circular  saws 
7  are  mounted  at  a  fixed  distance  below  the  bars  5 
carrying  the  gambrel  and  are  suspended  in  such  a 
way  that  when  activated  they  can  move  along  a 

3 
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path  travelling  substantially  perpendicular  to  the 
overhead  conveyor  9  and  their  blades  are  approxi- 
mately  perpendicular  to  the  hind  feet.  The  saws  7 
may  be  suspended  to  pivot  about  a  shaft  running 
parallelly  with  the  overhead  conveyor,  or  about  an 
approximately  vertical  shaft.  The  carcass  sides  are 
stopped  by  the  holding  means  11  in  a  predeter- 
mined  position,  whereafter  they  are  brought  into  an 
active  position  preventing  further  conveyance  of 
the  hind  feet,  and  by  the  holding  means  12,  which 
stop  the  conveyance  of  the  gambrel.  While  the 
hind  feet  are  supported  by  means  of  the  guide  bars 
6  and  the  holding  means  11,  the  circular  saws  7 
are  moved  towards  the  hind  feet  which  are  sawed 
through.  Then  the  holding  means  11  and  12  are 
released,  which  makes  the  carcass  side  fall  down 
onto  the  conveyor  belt.  The  carcass  is  conveyed 
further  down  the  conveyor  belt  for  further  cutting  in 
a  lying  condition.  The  hind  feet  may  be  removed 
from  the  gambrel  4  now  or  at  a  subsequent,  prefer- 
ably  automatic  operation. 

Claims 

1.  A  method  for  treatment  of  hog  carcasses  (3), 
in  which  a  pair  of  carcass  sides  suspended  at 
their  hind  feet  in  a  gambrel  (4)  is  conveyed  on 
an  overhead  conveyor  (9),  which  moves  above 
a  conveyor  belt,  onto  which  the  carcass  sides 
are  transferred  when  released  from  the  gam- 
brel,  and  by  which  method  the  hind  feet  are 
automatically  cut  off, 
characterized  in  that  the  carcass  sides  (3)  in 
a  position,  in  which  an  essential  part  of  the 
weight  of  the  carcass  sides  has  been  trans- 
ferred  to  the  conveyor  belt  and  the  position  of 
the  carcasses  on  the  belt  has  been  deter- 
mined,  are  released  from  the  gambrel  (4),  the 
hind  feet  being  cut  off  by  an  incision  running 
substantially  perpendicular  to  the  hind  feet  of 
the  carcass  side  (3). 

2.  A  method  according  to  claim  1  ,  characterized 
in  that  the  cutting  off  of  the  hind  feet  are 
carried  out  by  means  of  circular  saws  (7) 
placed  below  in  the  travelling  path  of  the  gam- 
brel  (4),  the  cutting  being  effected  by  the  gam- 
brel  passing  the  circular  saws. 

3.  A  method  according  to  claim  1  ,  characterized 
in  that  the  cutting  of  the  hind  feet  is  carried  out 
by  means  of  movably  mounted  circular  saws 
(7),  which  in  a  predetermined  position  of  the 
gambrel  (4)  are  advanced  in  a  direction  essen- 
tially  perpendicular  to  the  overhead  conveyor 
(9). 

4.  A  method  according  to  claims  1  ,  2  or  3,  char- 
acterized  in  that  the  circular  saws  (7)  during 
the  cutting  are  positioned  at  a  fixed,  predeter- 
mined  distance  from  the  gambrel. 

5 
5.  A  method  according  to  claims  1,  2,  3  or  4, 

characterized  in  that  the  cutting  is  carried  out 
immediately  before  the  ham  of  the  carcass 
side  (3)  gets  in  contact  with  the  conveyor  belt 

w  (8). 

6.  An  apparatus  for  treatment  of  hog  carcasses 
(3)  and  comprising  an  overhead  conveyor  (9), 
along  which  pairs  of  carcass  sides  are  con- 

15  veyed  suspended  at  their  hind  feet  in  a  gam- 
brel  (4),  and  a  conveyor  belt  placed  below  the 
overhead  conveyor  and  to  which  the  carcass 
sides  are  transferred  by  release  of  the  carcass 
sides  from  the  gambrel  in  a  position  above  the 

20  conveyor  belt,  characterized  in  that  the  over- 
head  conveyor  (9)  in  the  area,  where  the  trans- 
fer  is  to  take  place,  is  placed  at  a  distance 
therefrom  which  corresponds  to  a  shifting  of  an 
essential  part  of  the  weight  of  the  carcass 

25  sides  to  the  conveyor  belt  (8)  and  in  that  in  this 
area  two  cutting  devices  for  cutting  off  the  hind 
feet  from  the  carcass  sides  are  provided. 

7.  An  apparatus  according  to  claim  6,  character- 
30  ized  in  that  in  the  transfer  area  guiding  and/or 

supporting  devices  (5,6,11,12)  are  provided  for 
controlling  or  holding  the  gambrel  and/or  the 
hind  feet  relative  to  the  cutting  devices  (7) 
during  the  transfer. 

35 
8.  An  apparatus  according  to  claim  6,  character- 

ized  in  that  the  cutting  devices  are  fixedly 
mounted  below  the  travelling  path  of  the  gam- 
brel  (4)  along  the  overhead  conveyor  (9),  and 

40  in  that  guide  bars  (5)  for  lifting  the  gambrel  (4) 
and  conveying  devices  (10)  for  pulling  the 
gambrel  forwards  past  the  cutting  devices  (7) 
are  provided. 

45  9.  An  apparatus  according  to  claim  6,  character- 
ized  in  that  the  cutting  devices  (7)  are  mov- 
able  in  a  plane  substantially  perpendicular  to 
the  overhead  conveyor  (9),  and  in  that  guide 
bars  (5)  fixing  and  possibly  lifting  the  gambrel 

50  (4),  supporting  devices  (6)  for  preventing 
movement  of  the  hind  feet  in  the  direction 
towards  the  middle  of  the  gambrel,  as  well  as 
holding  means  (11)  adapted  to  stop  convey- 
ance  of  the  hind  feet  or  the  hind  legs  before 

55  the  cutting  are  provided. 
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