
METHOD AND APPARATUS FOR PROCESSING STUFFED SAUSAGE CASING The present
invention relates to a method and apparatus for processing sausage. The
Invention may be used for linking stuffed casing to form individual
sausages of uniform length and separating the individual sausage links 10
and may also be used to separate sausage links which have been formed by
other apparatus.. Machines for automatically linking a filled sausage
casing 15 have been in use for some time. These machines normally function
by a twisting process in which a portion of the filled casing is pinched at
intervals along its length, and the casing is twisted to form an individual
link. As the casing is twisted, the meat emulsion or other filling 20
material in the casing is forced away from the twwisted portion of the
casing, thereby forming individual links. Machines of this type are
described in U.S. Patent 1,866,497; 3,435,482; 2,663,982; 3,191,222;
3,264,679; 3,971,101 and 4,073,039. There are also numerous other 25
patents which disclose specific mechanisms for accomplishing the same
result.  In these twisting processes, the meat emulsion or other failling
material within the casing is forced from the end of the link because of
the reduction in the size of the casing as it 30   is twisted.  This
twisting process puts significant amounts of stress on the casing material,
and there is a tendency for the casing material to break as it is twisted.
Although these twisting processes have been found to be commercially
acceptable when using casings 35   made from materials having high tensile
strength, such as cellulose, the twisting process causes some    -2- 



problems with natural casings, such as animal intestines, and with collagen
casing materials.  These materials do not have the tensile strength of the
cellulose casing material, and there is a greater tendency for the casing 5
to tear or break, thus, causing unacceptable products and waste. In
addition, the twisting mechanisms used to form the links are quite
complicated and expensive.  Because of the 10   complexity of these
machines, the machines are difficult to clean and maintain in a sanitary
condition. The complexity also results in excessive maintenance and repair
costs. In order to form sausage links of a different length, it is
necessary to replace a significant 15   portion of the machine, which leads
to a high cost for parts. The machines also require extensive down time to
convert the machines in the event the sausage producer desires to produce
sausage links of a different length. The twisting machines also cannot form
links from small 20   diameter, i.e., less than 16 mm., stuffed casing.
Commercially available linking machines using a twisting mechanism occupy a
large amount of floor space in refrigerated processing areas.  As
refrigerated space in 25   commercial sausage operations is expensive,
linking machines of a smaller size are desirable. Production of links of
uniform length by a twisting mechanism requires that a standard amount of
twist be 30   imparted to each sausage and that the filling of the sausage
casing be uniform. Prior art twisting mechanisms have a tendency to produce
links of various lengths. This occurs because of variations in the stuffing
of the sausage casings and the variations in twisting imparted by 35   the
machine.  If the casing is underfilled, then more casing is gathered in the
twist, and a shorter link  



-3- results.  If overfilled, a longer link results.  Sausage emulsion
characteristics also have an effect on length. As an example, high
viscosity filling reduces the twisting efficiency of the machine resulting
in longer links. 5 The forming of sausage links without twisting has been
disclosed in U.S. Patents 3,059,272; 3,208,099; 3,209,396; 3,220,053 and
3,228,060. In the process disclosed in these patents, a plurality of
stuffed casings are 10   contacted with a series of slated bars mounted on
a conveyor. The casing is forced into the slots and constricted to form
individual links. The formed links are carried by the conveyor through
various processing steps to cook or cure the sausage.  The attached links
are 15   removed from the conveyor, and the casing is removed from, the
links, thereby freeing individual sausages. This process is intended to be
used with high tensile strength casings of the cellulose type. 20   In some
sausage processes, the links are cooked and further processed in a
continuous chain of links. The chain must be cut into individual links in a
separate step. Existing apparatus employed to cut the preformed links into
separate links are quite complicated 25   considering the operation that
they perform.  These machines often do not properly register their cutting
mechanism with the length of the link and, therefore, cut the sausage link
itself rather than cutting the twisted casing between adjacent links. These
machines often 30   employ complicated and expensive electric-eye sensors
and other technically sophisticated mechanisms. Even when the indexing is
proper, cutting occurs indiscriminately at any 



point between adjacent links. Aesthetically it is better to center the cut
between links so that equal amounts of 35   the twist are left on either
end..    -4- Summary of the Invention The present invention provides an
apparatus for forming individual sausage links comprising: a support
-frame; a mounting means attached to the support frame and capable of
moving in an endless cycle; means to move 5 said mounting means through
said cycle; a plurality of support brackets affixed at spaced points on
said mounting means, which points (in use of the apparatus) are advanced in
succession upon the mounting means being moved through said cycle; a pair
of forming-arms attached to each of 10  said support brackets, which
forming arms are movable transversely to the direction of movement of the
mounting means; each of said forming arms having an inner surface which
faces and contacts the inner surface of the other forming arm in the same
pair of forming arms and an outer 15 surface which is opposite the inner
surface; at least one of each pair of said forming arms having at the end
of said arm an opening which faces toward the other forming arm of the same
pair; a slot in the closed end of each opening; and a cutting edge at the
closed end of said 20 slot in at least a portion of the total number of
forming arms; means to direct a filled casing into the space defined by a
pair of open forming arms; a follower attached to at least one of the
forming arms in each pair; an actuator attached to said support frame and
operatively 25 connected to said forming arms through said followers to
first move at least one of the forming arms in each pair 



toward one another to contact the filled casing when said mounting means is
moved in an endless cycle; said actuator being capable of moving said
forming arms toward 30 one another until the cutting edges (where present)
cut the casing between individual formed links. This apparatus is
considered to constitute a very simple and uncomplicated sausage linking
and separating apparatus.   The apparatus    - 4a - has very few moving
parts and does not require actwisting mechanism to form individual sausage
links. The present apparatus forms individual links by contacting the
casing with forming elements which apply pressure to the casing 5  to form
a link end.  Additional pressure is then asserted against the link end to
force the filling material in the casing away from the link end to prevent
excess stress on the end of the link.  This results in fewer tears or
breaks in the casing.  Some or all of the forming arms 10  have a cutting
edge so that after the link is completely formed the cutting edges can be
brought into operation to sever a completed link from the adjacent link in
the casing. 15 As there is no twisting mechanism in the present apparatus,
the stress that causes breaks and tears in the casing is reduced. Because
of the reduction in the number of breaks, the present apparatus can be
readily used with sausages stuffed into collagen casing materials without
20 significant breakage of the casing. A further advantage of the
elimination of the twisting is the ability to produce links of more uniform
length. The present apparatus is also simple. It occupies a small 25 space,
is less expensive to operate and maintain and 



requires fewer parts and effort to change link length. A further advantage
is the inherent ability to link and cut the smallest diameter casings. An
additional advantage derived from the simplicity of the apparatus is the 30
ability to maintain the apparatus in a sanitary condition. The apparatus
can also be used to sever individual links from a connected string of links
which have been produced    -5- by other linking machines. The cut-off
portion of the twist can be divided evenly between adjacent links.- The
invention also includes a method of forming individual separated links from
a casing filled with a food emulsion 5  comprising:  feeding the filled
casing between a series of pairs of open forming arms which are moving
along a fixed path; contacting the filled casing at a point along its
length by moving the forming arms of a pair of forming arms from an opened
position toward one 10  another to a predetermined less open position
wherein they contact the filled casing and force the food emulsion within
said casing to move away from the point of contact; maintaining the forming
arms in the pre- determined position for a sufficient length of time to 15
allow the food emulsion to come to a steady state; then, moving the forming
arms to a second and still less open position to apply a force against the
casing in the longitudinal direction of the casing to force the food
emulsion in a longitudinal direction away from the 20  point of contact;
and then continuously moving the forming arms toward one another to
overlap, to cut the casing by means of cutting edges belonging to the
forming arms; allowing the forming arms to.move away from each 



other to release the casing; repeating the above steps 25 at the sequential
contact points along the length of the casing to form a plurality of
individual, separate links. The invention further includes a method of
separating sausage links from a 30  series of sausage links connected by
ties of unfilled sausage casing comprising:  positioning the first tie to
be cut into the opening of a first cutting assembly in a series of cutting
assemblies, moving the cutting edges of said first cutting assembly toward
the tie connecting    - 5a - two adjacent sausage links, applying forces in
opposite directions along the length of the adjacent sausage links to move
the links to position the links so that the cutting edges of the cutting
assembly is centered 5 between the adjacent links, subsequently moving the
cutting edges of said first cutting assembly to overlap to cut the tie
between the 'adjacent links, positioning a second tie to be cut into the
opening of a second cutting assembly and repeating the above steps to 10
separate additional sausage rinks. Brief Description of the Drawings Fig. 1
is a side elevation view of the apparatus of the present invention. 15
Fig. 2 is an end view of the apparatus of the present invention, partially
in cross-section, and showing a pair of forming elements in a fully opened
position. Fig. 3 is a modification of the apparatus of Fig. 2 20  showing a
motor-driven drive mechanism for the apparatus. Figs. 4-7 show the position
of the forming and cutting elements at various stages in the linking cycle.



25  Fig. 8 is a top view of the forming and cutting elements of the present
invention shown in the opened position.    Fig. 9 is an enlarged
cross-sectional view of the forming and cutting insert in the forming
elements employed in the present apparatus. They are shown in the cut
position. 5  Fig. 10 is an exploded assembly view of the pair of forming
and cutting elements of the present apparatus. Figs. 11 and 12 are side
views showing modifications of the forming and cutting arms to include
alignment 10 stabilizers to position the casing and assist in forming the
link end. Fig. 13 is a top view, partially in section, of a pair of the
forming and cutting arms-of the construction shown in 15 Fig. 11.    Fig.
14 is a top view of a pair of the forming and cutting arms of the
construction shown in Fig. 12. Fig. 15 is a plan view of a cam which may be
used in the 5   present apparatus when the apparatus is employed to sever
preformed sausage links. Fig. 16 is a plan view of a cam which may be used
when the present apparatus is used to form and sever sausage 10   links.
Fig. 17 is a detailed view showing the forming and cutting insert employed
in the present apparatus. 15   Figs. 18-33 show various embodiments of the
forming and cutting insert that is used in the present apparatus.  The odd
numbered drawing in each consecutive numbered pair of drawings showing a
cross-sectional view of the insert 



shown in the even numbered drawing. 20 Detailed Description of the
Invention As depicted in Fig. 1 and Fig. 2, the apparatus of the present
invention has a base 30 upon which are suitably 25   mounted supports, one
of which is shown in Fig. 1 as element 31. Movably attached to the support
is a mounting means in the form of a plate or a disc 32 upon which are
mounted brackets 33 with a series of pairs of forming arms 34 affixed to
the brackets. These forming arms are 30   capable of being moved into an
open or closed position as they are rotated around a stationary shaft 44
upon which is mounted a pair of cams 42, one of which is shown in 53 Fig.
1. There are cam followers/associated with each of the forming arms to move
the forming arms to open and 35   close them in a manner determined by the
shape of the cam. Stuffed sausage casing 58 is fed between a pair of
upright    roller guides 51 (one of which is shown in Fig. 1) and a
horizontal roller guide 52, which are mounted to the support 31 through an
adjustable casing support arm 50 and then into the space defined by a pair
of open forming 5   arms.  As the mounting plate is rotated by hand or
through a motor-driven mechanism, a pair of forming arms will open and
close according to the high and low points on the cams 42.- The sausage
casing is fed into the forming arms, and, as the forming arms are carried
around the centerline of 10   the machine, which is through the stationary
shaft 44, the cams 42 force the forming arms together forming individual
sausage links. The driving mechanism to rotate the mounting plate is 



15   shown in Fig. 2.  The mounting plate 32 is keyed into a collar 63
which is mounted on free turning bearings on. shaft 44.  The shaft 44 is
mounted on the supports 31 and 81 so that the shaft is fixed and the collar
63 is capable of rotating around the shaft. There is a chain 46 20
attached to the collar 63 through a suitable sprocket 74 and the chain is
also attached to suitable sprocket 75 attached to rotating shaft 45. There
is a crank 47 affixed to the shaft 45 and, upon rotation of the crank 47,
the collar 63 is rotated by the chain 46 to turn the 25   mounting plate.32
in a circular or endless motion.  There is a stationary external bushing
and safety cover 65 over the collar 63. There are a series of support
brackets 33 affixed to the 30   mounting plate 32.  One end of these
brackets is affixed in a slot 60 by bolts 66 in the mounting plate in such
a fashion that they may be moved along the radius of the mounting plate.
Attached to the other end of each bracket are a pair of forming arms 34. It
should be understood 35   that the number of pairs of forming arms that can
be attached to a mounting plate depends on the diameter of the mounting
plate and the desired distance between    adjacent pairs of forming arms.
The distance between adjacent pairs of forming arms will determine the
length of the link to be made by the apparatus.  By moving the support
brackets radially outward on the mounting plate, S   it is possible to
adjust the length of the link to be made.  Moving the brackets radially
outward on the mounting plate will increase the length of the link as it
will increase the respective distance between adjacent pairs of forming
arms.  Conversely, moving the support 



10   brackets radially inward on the mounting plate will reduce the length
of the sausage link to be made.  I t is also to be understood that when
sausage links of a different length are to be made, the cams 42, which are
keyed to the shaft 44, must also be be changed to insert larger or 15
smaller cams, depending on whether longer or shorter sausage links are
desired.  Each of the forming arms 34 is made of relatively thin metal or
plastic. The forming arms have an opening which is preferably a V-shaped as
best shown in Figs. 2 and 7. The particular shape of the 20   opening is
not critical.  A V-shaped opening is shown in the drawings, but the opening
may be semicircular, semielliptical or another geometric configuration.
The opening in a forming arm must face the corresponding opening in the
other forming arm in the same forming arm 25   pair to allow the stuffed
casing to be fed between the open forming arms. In the preferred form of
the apparatus, the openings in the forming arms have the same shape or
configuration.  However, it is possible for the openings in a pair of arms
to be of a diff ernt shape or 30   to have an opening in only one of the
forming arms in a pair. The other forming arm in a pair would have a flat
surface on the edge of the arm facing the opening. The link end is formed
by the casing being forced into the opening in the one forming ann by the
flat surface of the 35   other forming arm.    -9- There is a slot 64 at
the base of each opening which may be punched or formed directly in the arm
or may be a formed in a removable insert 36 which is force fitted into each
arm. There may be a flat deflector plate 67 attached 



5   to each of the brackets 33 to assist in guiding the casing to the
forming arms and to prevent the casing or meat emulsion from falling onto
the cams 42. If it is desired, it is possible to power drive the shaft 10
45 as shown in Fig. 3.  The crank is removed from the shaft 45, and a motor
49 is attached through suitable sprockets 76 and 77 and drive chain 48 to
the shaft 45 to turn collar 98 and mounting plate 32 in the same manner as
explained above. 15 The assembly of each pair of forming arms is best shown
in the exploded view of Fig. 10. The forming and cutting arms are attached
to a mounting bracket 33 by means of a bolt 37 or other suitable fastener.
Each of the forming 20   arms has a cam follower wheel 53 attached to the
arm by means of a cam follower pin 54.  The cam follower wheel is attached
so that it is capable of rotating freely around the cam follower pin 54. In
order to obtain this rota- tion, it is preferable to fix a plastic washer
55 between 25   the cam follower wheel and the forming arm.  The inner
forming arm, that is, the forming arm closest to the bracket is attached to
the bracket 33 so that it is flush with the bracket.  Adjacent the outer or
other forming arm is a pressure plate 40 which will force the outer forming
30   arm against the inner forming arm.  A spring 39 is coiled in such a
fashion that the bushing 38 may pass through the coil. The ends of the
spring are bent over pins 41 which tends to force the forming arms apart.
A slot 68 may be cut into the pin 41 to receive the end of the spring and
35   hold it securely.  This is best shown in Figs. 7 and 8. The bushing 38
lies between the bolt 37 and the spring 39    



- 10- to prevent the spring from binding. The bushing also exerts pressure
on the plate 40, thereby holding the forming arms in a pair against each
other.  There is a cutout portion 43 in the bracket 33 to accommodate the 5
follower wheel on the outer forming arm as shown in Fig. 8. There is also a
cutout portion 35 in the outer forming arm to allow clearance for the pin
41 on the inner forming arm. Each of the openings in the forming arms has a
lower surface 61 and an upper surface 62. When the 10   forming arms are in
the fully opened position, the lower surfaces 61 of the arms co-act in such
a way as to form a relatively flat surface to receive the stuffed casing as
it is introduced into the machine. This is best shown in Fig. 2. 15 As the
mounting plate attached to collar 63 is rotated, the cam followers 53 will
open or close the forming arm-;, depending on the high and low surfaces on
the actuator cams 42. Figs. 4-7 show the opening formed between the 20
forming arms becoming narrower as the forming arms are brought together.
The action of the forming arms in the formation of the link end will be
discussed in greater detail below. 25   There is a slot 64, which is
relatively narrow, formed at the closed end of the opening of each of the
forming arms. The presence of the slot 64 prevents excessive pressure on
the casing when the meat emulsion is being squeezed out of the casing by
the forming arms. The empty casing can move 30   out of the V-notch of the
forming arms and into the slot 64 at the apex of the V-notch. At the end of
the slot, there is a cutting surface 56 which is capable of interacting
with the corresponding cutting surface 56 on the other forming arm in a
given pair to cut the sausage 



35   casing at the appropriate point in the cycle.  The cutting surface is
cut at an angle of from about [err] to [err].  The    - 11- - cutting
action is a scissors-type action.  The interaction of the cutting surfaces
is best shown in Fig. 9. The preferred method of forming the slot and the
cutting surface is with a replaceable insert, which is shown in 5   greater
detail in Fig. 17.  The thickness of the insert is greater than the
thickness of the forming arm into which the insert is placed. The outer
surface, that is the surface away from the cutting edge of the insert, has
a truncated, conical portion which is thicker than the 10   portion of the
insert that is fitted into the forming arm. The purpose of the truncated,
conical portion is to aid in pushing the filling within the casing in a
longitudinal direction away from the cutting blade as the forming arms are
moved toward each other, as will be explained below. 15 To assist in the
positioning of the casing in the center area of the forming and cutting
arms, stabilizers 70 may be attached to the arms. The stabilizers prevent
the filled casing from moving out of alignment with the slot 20   and
cutting surfaces as the arms are closing.  They also assist in pushing the
filling material within the casing in a longitudinal direction away from
the insert. This gathers more casing and improves the physical appearance
of the end of the link. Representative configurations of 25   the
stabilizers are shown in Figs. 11-14 of the drawing. The stabilizers 70 are
attached to the forming arm by a thread 71 or other means. As shown in
Figs. 13 and 14, the stabilizers have a portion 72 attached generally. 



perpendicular to the side of the forming arm. The 30   perpendicular
portion 72 is of sufficient length to clear the thickness of the other
forming arm in the pair. The stabilizer in one forming arm acts in
conjunction with the slot 64 of the other forming arm of-the same pair to
align the casing with the cutting surfaces.    As previously indicated: the
present apparatus may also be used to sever individual links from a string
of connected links which have been formed on other equipment.  Although a
cam of the configuration shown in Fig. 16 may be 5   employed to sever
performed links, a cam of the configuration shown in Fig. 15 is
specifically designed for use in the apparatus when the apparatus is
employed to sever preformed links.  The cam has a relatively long dwell
area, more than [err], and a relatively rapid rise. 10   The long dwell
area of the cam represents the open position of the forming and cutting
arms. As the cam rises, the forming and cutting arms move toward each other
and then overlap, thereby cutting the link. 15   The preferred cam
configuration that is employed when the apparatus is used to form and cut
sausage links is shown in Fig. 16. The cam surface has a relatively short
dwell., [err] to 120, which represents the position where the forming arms
are fully opened.  As the cam followers 20   rotate around the cam, in the
direction of the arrow in Fig. 16, there is a rise in the cam.  This rise
forces the forming and cutting arms to close to begin the forming of the
link end. The next portion of the cam surface is a dwell area which gives
the meat emulsion the opportunity 25   to flow away from the point of
contact of the forming and cutting arms. The next portion of the cam
surface is a 



gradual rise which slowly moves the forming and cutting arms into an
overlapping relationship to cut the newly formed link. end from the
remainder of the casing. This is 30   shown by the arrow directed to the
surface of the cam in Fig. 16. The overlapping configuration is the highest
point in the cam. The cam surface then returns to the lowest dwell area
which represents the fully opened position of the forming and cutting arms.
-13- Another possible cam configuration for the forming and cutting mode of
operation would be a uniform. rise to the highest point on the cam and
after cutting the cam would again return to the lowest dwell area. 5 The
apparatus can be readily disassembled to be cleaned. By loosening the bolts
66, the brackets 33 with the attached forming-arm assemblies can be
separated from the apparatus and individually cleaned in an appropriate 10
manner. The length of the sausage to be formed by the apparatus is
determined by the distance between the cutting inserts in adjacent pairs of
forming arms when the inserts are in a 15   closed position.  The forming
arms are mounted on a brac- ket 33 which in turn is mounted on the mounting
or carrying plate 32 by bolts 66.  If the bracket is moved radially on the
mounting plate away from its center, the distance between adjacent forming
arms will be increased, 20   and thus the length of a sausage link made on
the apparatus will be increased. Moving the bracket radially away from the
center will also necessitate use of an appropriately larger pair of cams 42
to give the full 



range of motion to the forming and cutting arms. It is 25   also possible
to remove alternate forming arm assemblies to obtain a sausage link which
is twice the length of the link formed when all forming arms are present.
Moving the brackets radially toward the center of the mounting plate and
installing smaller cams will result in shorter length 30   of the sausage
link. The device is, therefore, quite simple to modify in order to form
sausage links of various sizes. In addition, since the space between the
forming arms, when the forming 35   arms are in a fully opened position, is
quite large, it is possible to process sausages of varying diameters on the
apparatus without any additional adjustments.    The configuration of the
cutting inserts can be varied considerably. Figs. 17-33 show various
configurations which are suitable for use in the present apparatus. The
cutting inserts shown in the drawings, all have a 5   cylindrical portion
and a truncated, conical portion. The cylindrical portion has a thickness
which is approximately equivalent to the thickness of the forming arm into
which the cutting insert is press fitted. The truncated, conical portion of
the cutting insert extends beyond the 10   forming arm and gives the
forming arm additional thickness in the area of the cutting insert. This
additional thickness tends to push away the meat emulsion within the casing
as the forming arms carrying the inserts are closed. The meat emulsion is
pushed from the casings in a 15   longitudinal direction prior to the
cutting action of the forming arms to insure that none of the meat emulsion
is lost and thereby wasted. Other configurations with the thickness of the
insert 



20   equal to or less than the thickness of the forming arm and with a
concave, convex or flat surface can be used for certain cutting
applications. If it is desired to alternately cut the links, that is to 25
preform the forming but not the cutting on certain links, an additional
style of cutting insert may be used. The slots 64 are lengthened such that
back cutting edges do not overlap when the forming arms are in the fully
closed position. This configuration could be used to cut every 30   second
link formed. Operation too Sever Preformed Links When the present apparatus
is used to sever individual 35   sausage links from a preformed string of
connected links, the cam shown in Fig. 15 is employed.  The individual
-15- links in the string are connected by casing from which the meat
emulsion has been removed by the link forming machine, and the sausages are
generally but not necessari- ly fully cooked or cured. The string of
connected links. 5   is fed by hand into the open space between a pair of
forming arms. The link end between the first and second links in the string
is placed between a pair of forming and cutting arms 34. A pair of forming
and cutting arms are termed a forming or cutting assembly. The mounting 10
plate 32 is then rotated by hand or by the motor drive. As the mounting
plate is rotated, the follower wheels 53 will ride onto the rise in the cam
and force the forming and cutting arms 34 toward one another. As the arms
34 move toward one another, they will contact the end 15   portions of the
sausage links on either side of the arms and force the end portion of the
links away from the 



forming and cutting arms. The action of the forming arms pushing away the
end portion of the links centers the unfilled casing between adjacent links
into the slot 64 of 20   the forming and cutting arms.  As the forming and
cutting arms continue their movement into an overlapping relationship, the
cutting edges at the close end of the slot cut the unfilled casing between
the links and sever the leading link from the remainder of the links in the
25   string.  As the mounting plate continues to rotate, the trailing links
are severed from the string in a similar manner. As shown in Fig. 15, the
rise in the cam is at first 30   rapid, and then there is a gradual rise
until the cutting is complete. The arrow directed to the surface of the cam
in Fig. 15 shows the high point on the surf ace of the cam where the
cutters overlap and sever the link.  The purpose of the gradual rise
portion of the cam is to allow the 35   casing between adjacent link ends
to be placed in the proper position to be cut. As the forming arms move
-16- toward one another, the preformed link end will be forced away from
the closing forming arms and away from the slot 64.  The portion of the
casing between adjacent links will. be positioned into the cutting edge at
the end of slot 64. 5   The sausage link end, which is on the downstream
end of the chain of links, can be forced forward since the pre- ceding link
has been completely severed, and the forming arms that severed that link
are completely opened. The sausage link end which is connected to the
series of links 10   to be severed can be forced backwards as the trailing
pair of forming arms is not yet closed. The movement of the 



downstream link end forward and the succeeding link back- ward centers the
tie between the links into the cutting surfaces thereby cutting the links
in the. tie and not 15   through any of the meat emulsion at the end of a
link. Operation to Form and Sever Links The operation of the apparatus to
form and sever links is 20   as follows:   It should be recognized in the
following description that the meat or other emulsion within a sausage
casing is relatively fluid and can flow if pressure is applied to the
emulsion. The stuffed sausage casing 58, which has been previously filled
by the normal 25   sausage making techniques, is fed over the rollers 52,
which are mounted on the support arm 50, and into and between a pair of
-opened forming arms 34. The casing will rest on the overlapped lower
portion 61 of the forming arms. As the mounting plate is rotated through
the 30   rotation of the collar 63 the forming arms will be cammed toward
one another by the action of the cam followers 53 following the surface of
the cams 42. As the forming arms approach one another, the dimensions of
the space between them is reduced, as shown in Figures 4-7.  As the forming
35   arms contact the casing, the meat emulsion within the casing will be
moved within the casing away from the point    -17- of contact of the
forming arms. The closing of the forming arms exerts a transverse pressure
on the point of contact which effectively squeezes the meat emulsion away
from the casing as the space defined by the closing 5   forming arms is
diminished.  This is depicted in Figs. 4 through 7.  In Fig. 4-7, the
stuffed casing is shown in phantom by the large circle. As the forming arms
contact 



the casing, pressure is exerted against the surface of the casing deforming
the casing into the shape shown by the 10   cross-hatched area in Fig. 4
and squeezing the meat emulsion within the casing away from the point of
contact. As the forming arms close further, Fig. 5, the space- defined by
the arms is reduced even more and the meat emulsion is squeezed further
away from the point of 15   contact.  At approximately this point in the
cycle there is a dwell area in the cam which allows, the meat emulsion to
stabilize and come to a steady state and relax any pressure on the casing
caused by the squeezing action of the forming arms. As the mounting plate
is continually 20   rotating, the cam followers reach a higher point in the
cam which pushes the forming arms even closer together until the only space
between a pair of forming arms is the space which is represented by the
rectangular slot 64 at the base of the notch in each of the forming arms.
This 25   is shown in Figure 6.  Continued rotation of the mounting plate
brings the forming arms even closer together, and the meat emulsion within
the casing adjacent to the forming arms is pushed away from the casing by
the truncated, conical surface of the insert 36. The 30   truncated,
conical surface pushes the meat emulsion in generally the longitudinal
direction along the length of the casing further away from the closing
forming arms. At approximately this same point in the cycle, the
stabilizers 70 will contact the casing. The contact of 35   the stabilizer
will also exert a force on the meat emulsion in the longitudinal direction
of the casing.  The    -18- stabilizers .70 also prevent the casing from
moving out of 



alignment with the slot 64 and the cutting surfaces. The casing that has
been emptied of the meat emulsion is now positioned in the slots 64.  The
forming arms again, by 5   the action of the cam followers following the
cam to its highest point, push the forming arms to an overlapping
configuration which causes the cutting surfaces in the inserts to overlap
and cut the casing in a scissors action as shown in Fig. 7. 10 At this
point, the finished sausage link 59 will drop from the apparatus and can be
collected on a conveyor, not shown, or any other suitable device. 15   As
described above, the stabilizing arms shown in Figs. 11-14, provide
alignment of the filled casing in relation- ship to the forming arms and
cutting inserts. The stabilizing arms also assist in pushing the casing
into slot 64 in the opposing forming arm insert 36. The result 20   of
these actions of the stabilizers further assists in forcing the emulsion
away from the link ends as the link ends are being formed and before they
are cut. The meat emulsion is forced away from the casing as the casing is
gathered into the slot 64. The casing covers the rounded 25   link end thus
formed and the casing is cut in an area from which the meat emulsion has
been removed. As the mounting plate is continually rotated, the cam
followers move through the high point on the cam to a 30   lower segment of
the cam which allows the forming arms to be separated by the action of the
spring 39. The forming arms are now ready to begin a new cycle. In the
process of making sausage links with the apparatus 35   described above,
the filled casing is first gripped by the closing forming and cutting arm
assemblies and constricted   



-19- by the progressive reduction in the space defined by the opposing
V-shaped openings.  The rate of constriction is determined by the slope of
the cam and the shape of the arms. As the V-shaped openings overlap and the
casing is 5   forced into the slot, the major part of the constriction is
complete and a second phase gathering of casing and forming of the link end
begins. As the slot in the opposing arms close and overlap, the 10
emulsion is further moved away from the link end by the pressure of the
conical insert directed longitudinally against the link. When the inserts
overlap completely to sever the link, the emulsion has been pushed from the
end and enough casing has been gathered to produce a finished 15   link end
essentially covered by casing and permanently adhered to the sausage. It
will of course be understood that the present invention has been described
above purely by way of 20 example, and modifications of detail can be made
within the scope of the invention.    -20- Claims: 1. Apparatus for forming
individual sausage links comprising; 5 a support frame; a mounting means
attached to the support frame and capable of moving in an endless cycle; 10
means to move said mounting means through said cycle; 



a plurality of support brackets affixed at spaced points on said mounting
means, which points (in use of the apparatus) 15   are advanced in
succession upon the mounting means being moved through said cycle; a pair
of forming arms attached to each of said support brackets, which forming
anmsare movable transversely to the direction of movement of the mounting
means; 20    each of said forming arms having an inner surface which faces
and contacts the inner surface of the other forming arm in the same pair of
forming arms and an outer surface which is opposite the inner surface; at
least one of each pair of said forming arms having at the end 25 of said
arm an opening which faces toward the other forming arm of the same pair; a
slot in the closed end of each opening; 30   and a cutting edge at the
closed end of said slot in at least a portion of the total number of
forming arms; means to direct a filled casing into the space  defined by a
pair of open forming arms; 35 a follower attached to at least one of the
forming arms in each pair;    an actuator attached to said support frame
and operatively connected to said forming arms through said followers to
first move at least one of the forming arms in each pair toward one another
to contact the filled casing when said 5   mounting means is moved in an
endless cycle; said actuator being capable of moving said forming arms
toward one another until the cutting edges (where present) cut the casing
between individual formed links. 



10   2.  The apparatus of Claim 1 in which the lower edge of the opening in
one forming arm of a pair of forming arms overlaps the lower edge of the
opening of the other forming arm in the same pair when the forming arms are
in a fully opened position to provide a surface to support a 15   filled
casing. 3.  The apparatus of Claim 2 in which the opening at the end of the
forming arms is V-shaped. 4. The apparatus of claim 1, 2 or 3 in which the
cutting edge in the closed end of a slot is an insert in said forming arm,
20   which insert is of greater thickness than the thickness of said
forming arm, and the portion of the thickness of the insert outer surface
which is greater than the thickness of the forming arm extends beyond that
surface of the forming arm which is opposite the surface which contacts the
surface 25   of the other forming arm in the same pair of forming arms.
-21a- 5. The apparatus of claim 1, 2, 3 or 4 in which there is a stabi-
lizer affixed to the inner surface of each forming arm and which extends
beyond the outer surface of the other forming arm in the same pair to push
the casing into the 5    slot and align the casing with the cutting edge in
the forming arm , the stabilizer in one forming arm acting, to this end, in
conjunction with an opening (as specified in claim 1) of the other forming
arm in the same pair. 10    6.  The apparatus of claim 5 in which the
stabilizers comprise a V-shaped element having the open end of the "V"
facing the other arm of the respective pair of forming arms. 



-22- 7. The apparatus of. any of claims 1 to 6 in which the mounting means
is a circular plate and the brackets are movably affixed along the radius
of said circular plate. 8 The apparatus of any of claims 1 to 7 in which
there is a cutting edge in the slot in each of the forming arms. 9.  The
apparatus of Claim 7 in which the actuator is a cam affixed to a stationary
shaft which passes through the center of said circular plate. 10. A method
of forming individual separated links from a casing filled with a food
emulsion comprising: feeding the filled casing between a series of pairs of
open forming arms which are moving along a fixed path; contacting the
filled casing at a point along its length by moving the forming arms of a
pair of forming arms from an opened position toward one another to a
predetermined less open position wherein they contact the filled casing and
force the food emulsion within said casing to move away from the point of
contact; maintaining the forming arms in the predetermined position for a
sufficient length of time to allow the food emulsion to come to a steady
state; then, moving the forming arms to a second and still less open
position to apply a force against the casing in the longitudinal direction
of the casing to force the food emulsion in a longitudinal direction away
from the point of contact; and then continuously moving the forming arms
toward one another to overlap, to cut the casing by means of cutting edges
belonging to the forming arms;  



- 23 - allowing the forming arms to move away from each other to release
the casing; repeating the above steps at the sequential contact points
along the length of the casing to form a plurality of individual, separate
links. 11. The method of Claim 10 including the step of applying additional
transverse force against the casing to prevent the casing from moving out
of alignment with said forming arms.    -24- 12.  A method of separating
sausage links from a series of sausage links connected by ties of unfilled
sausage casing comprising: 5   positioning the first tie to be cut into the
opening of a first cutting assembly in a series of cutting assemblies,
moving the cutting edges of said first cutting assembly toward the tie
connecting two adjacent sausage links, 10 applying forces in opposite
directions along the length of the adjacent sausage links to move the links
to position the links so that the cutting edges of the cutting assembly is
centered between the adjacent links, 15 subsequently moving the cutting
edges of said first cutting assembly to overlap to cut the tie between the
adjacent links, positioning a second tie to be cut into the opening of a
second cutting assembly and repeating the 20   above steps to separate
additional sausage links. 



13. The method of Claim 12 in which the second tie to be cut is free to be
moved in the longitudinal direction of the casing while the first tie is
being positioned to be 25   cut. 14.   Apparatus as claimed in claim 1
substantially as described with reference to any Figures of the
accompanying drawings. 15.   A method as claimed in claim 10 or    12,
substantially as described with reference to any Figures of the accompany-
ing drawings. 16.   Sausage links obtained by a method as claimed in any of
claims lOto 13, or claim 15.    


