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"FI ELD OF Tivko dehds4aNTI ON Thi s i nventi on rCFIUSYEM30P0 a net hod
for the manufacture of substantially pure rawhi de snacks and chews for
pets, especially for dogs and cats, fromrawhide 5 scraps and rawhide.
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| ong sought an ef f| ci ent. N %ﬁl! esults
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di sadvant ages pw rawidet sandks aind ¢hiewh éar pets, especiadly dert doigh anll ¢atsl, &in Taivhides t he

addi tion of sv%glﬁ f@rings, colorings and other additives and
enabl es the contiguration of the pet chew in various shapes and sizes that
are at t r aBACKERQUNPBOB JEIEINVENPINNt owner . 15 It has
al so 1 ong been deS| redP&t(bh@ﬁ‘émﬁ‘éﬁacﬁs | RiufaStired b %ﬁ@c{tﬁo&\g ts from
utilizing rawhi de scraps, which are %ﬁe by- product of t'hé ‘manufacture of
ot her rawhi decattle and ather aaimals ¢y produce hardered suhstaneas yich tesenbin, hope andare ot o
output, yet tggepabildnd h&ﬁm forgeéaaéxﬂ%nam%&&emmam&um Md ess
val uabl e fashjon, such a ue rranuf act The sc¢raps. are ten

cheni cal | y 10r logg sopehtas d'.%"éf"é apfuring Rk ghews Wit f'b? 20

utilizing rawkibstgntRny M@brame (R @3thcb the isAdvahtage s\wsmﬁ:annal fillers,
AR A NI T e T
30- 35% dr yandnemhtsies the cmgufamﬂmm: éﬂ@mhand’dsehﬂkyamﬁﬁm tiat ares | argely
Due to this ngRRPe BERPERE PSR ol ousl y known methods of pr ocessi ng.
rawhi de reddired that ¥thaes alsw\lon;ibeebdesixed ¢alachieve a rawhide pet chew product by
utilizing rawhide scraps, which are the by-products of the manufacture of other rawhide
products. Often the scraps amount to 50% of the total output, yet today must be
discarded as waste or used in a much less valuable fashion, such as glue manufacture.
The scraps are often chemically treated and present disposal problems. A process for
20 utilizing rawhide scraps would save money and minimize waste.
Rawhide is a by-product of the slaughter of hoofed animals and consists of
the hide, tendons etc. of the animal. Rawhide contains about 65-70% water, 30-35%
dry material and less than 1% ash. The dry material is largely made up of fibrous
proteins, collagen, keratin, elastin and reticulin. Due to this high water content,
25 previously known methods of processing rawhide required that the rawhide be dried
before it is used to produce pet chews.
Early methods of manufacturing pet chews out of substantially pure
rawhide are as simple as preparing and drying rawhide strips until they are hard and
bone-like. These nonmechanical methods consist of preparing the rawhide by removing,
30 either chemically or otherwise, the fat and hair found on the cattle ligaments and other
material which comprise the raw starting material. The treated rawhide is then cut and
rolled into the desired shape, such as a rope or strip and dried. Coloring and flavor
additives are applied to the chew by coating the outside of the rawhide strip once dry.



before it.is used to produce pet chews. Early met hods of
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drying process can last up to 15 - 20 days, starting off with a very low temperature
20 (approximately 50°C) and gradually reaching 80°C. The drying involves electric fans
and wood heated air, turning 24 hours a day.

Further, the addition of additives is limited or not feasible through these
methods. Coating the outside of the strip is unsatisfactory since there is no way to
disperse the additive throughout the remainder of the chew. Also, it is difficult to mold

25 the rawhide strip so it mimics natural bone or other shapes attractive to pets and their
owners.

Ilustrative of the above discussed nonmechanical method for
manufacturing rawhide chews is U.S. Patent No. 5,149,550 to Mohilef {1992), which
teaches the manufacture of pet chews by (i) washing ligaments from cattle and other

30 hoofstock in an aqueous degreasing solution or roasting, thereby rendering the ligaments
substantially free of fat, and (ii) drying until hard.

U.S. Patent No 5,047,231 to Spanier et al., (1991) discloses a process for
preparing rawhide by adding an inorganic pyrophosphate compound to rawhide strips and
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and (ii) dryl ng unti | chewwhmhmpmﬁnerf?lstUsﬁsfyFﬁﬁet@hcé\b“ﬁﬂgﬁie23é to
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ggteggd ? Lep;?%nr@%e%@m aé\fl lgﬂﬁec‘ﬁ‘ﬁm%ﬁ%lh&q # nutPac at .‘Q‘In% ggaﬁnn&ust "
15 starch, which are wsxly dissolvable in dog saliva. Mechanical methods have never been
able to reconstruct the rawhide’s consistency because of the necessity of fillers.
U.S. Patent No. 4,260,635 to Fisher (1981), discloses an example of a
mechanical method of processing rawhide treats that requires filler. Fisher discloses a
food system product consisting of multiple layers of pet food and supporting fibers,
20 including cellulose or rawhide. Fisher teaches treating cattle skin or other skin parts and
then grinding them into meal. The meal is combined with an appropriate binder, such as
starch, and then the mixture is molded into a suitable shape. The molded shapes are
subsequently subjected to pressure or a combination of pressure and heat so that the
product assumes the shape: of the mold and becomes a solid mass. This method of
25 manufacturing pet chews does not solve the problem of mechanicaily manufacturing a
substantially pure rawhide pet chew because it requires binders.
U.S. Patent No. 4,702,929 to Lehn et al. (1987) discloses a method for
processing rawhide or rawhide scraps which requires first dehydrating the wet scraps by
a frame filter or piston press or by natural drying. After the scraps are dried, they are
30 minced or ground into pieces as small as 3-6 mm. The ground rawhide scraps are then
mixed with one or more binding materials, chosen from a group of starches, flours or
grains. Coloring and flavoring additives may be added to the mix. The scrap/binder
mixture is then extruded through a number of heating zones and then a die. Depending
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Dependi ng The positive displacement pump and application of heat breaks dowrSrawhide fibers by
shearing, kneading and mixing those fibers and transforms the fibers into an end product
which is substantially pure rawhide and thus free from the fillers necessary for binding
25 in the prior art methods. The method allows the addition of various additives to the
product and results in an end product with the desired additives dispersed throughout the
body of the chew, or if so desired, topically applied. The inventive method results in a
pet chew which can be shaped and molded, yet is free of binders.
A primary object of the present invention is to provide an efficient method
30 of using scrap to produce rawhide pet chews without the binders required in previously
known methods of manufacture.
Another object of the present invention is to provide a labor and energy
efficient mechanical method of producing rawhide pet chews and produce the product
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detailed description taken in conjunction with the accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS
20 Figure 1 is a cross-sectional diagram of one embodiment of the extruding
machine and feeding mechanisms utilized in carrying out the method of the present
invention.
Figure 2 is a cross-sectional top view of the twin screws of the extruder
machine illustrated in Figure 1 at line 2-2.
25 Figure 3 is an over-view of a portion of a particular screw shaft disc
configuration made up of "mell" screw disc elements on a pair of "splined" shafts.
Figure 3a is a front view of the screw shaft configuration of Figure 3.
Figure 4 is a side view of a portion of a screw shaft illustrating the
concept of "pitch."”
30 D}

While the invention will be described in connection with a preferred
embodiment, it will be understood that it is not intended to limit the invention to the
described embodiment. On the contrary, it is intended to cover all alternatives,
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15 scraps by the inventive process. The inventive method can be carried out with a

conventional single-screw cooker extruder, a twin-screw cooker extruder, or any positive
displacement pump with either a direct heat source with the addition of steam in a
continuous or batch mixer, or indirect heat involving heat exchangers. The equipment
utilized in the presently preferred embodiment of the inventive method is a twin screw

20 extruder which includes a number of heating zones set up sequentially along the path of
the extrusion of the rawhide. One type of extruding machine capable of being adapted
for use with the present inventive method is the Twin-Screw Cooker Extruder, Models
BC 45, 72 and 92, all available from Clextral, Inc. Any twin-screw cooker extruder
may be utilized in performing the method of the present invention.

25 As illustrated in Figure 1, rawhide scraps or rawhide 10 are stored in a
container 12 for continuous feeding during the operation of the inventive process.
Preferably the container 12 is constructed of stainless steel.

The rawhide goes through a well known preliminary treatment at the
tanneries to remove the hairs of the whole skins, using various known chemicals, to take

30 off the fat and leftover meat. The rawhide is cleaned of the chemicals by the addition of
peroxide and whitened.

One type of rawhide utilized in the present invention is the chemically
processed rawhide which is not of sufficient size to be used in conventional pet chew
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5 WO 96/ 23419  The scrap rawhide 10 is fed through the pump 14 to the extruder. A
PCT/ US98/ 0130z)ump 14 is used to feed the extruder with scrap rawhide 10. The pump 14 is preferably
15 a gear pump, single screw extruder or double screw extruder which insures that the
scrap rawhide 10 is fed at a sufficient rate under pressure. The pump 14 should
preferably be adjustable in consideration of the weight of the scrap rawhide 10 to be

delivered.

The preferred pump 14 is a gear pump or a multilobe pump, such as that

20 commercially available from Blentech. This pump 14 is able to continuously feed the
rawhide to the double screw extruder with at least 5 bar of pressure (1 bar equals
approximately 14.5 psi). The pump preferably is driven by a variable speed motor in
order to vary the feed rate based on the consistency of the rawhide.

A multi-lobe pump is very effective at massaging the rawhide into a

25 homogenous matrix prior to extrusion. Further, other methods of massaging may
include meat mixers, dough mixers or the like to effectively pretreat the rawhide for
optimum extrudability.

An important part of the extruder is a pair of similar or identical co-
penetrating screws 16. These screws 16 rotate inside a fixed shell or barrel 18.

30 The screws 16 are rotated through an assembly 20 which comprises any
conventional device for varying the speed of the rotation of the screws 16. Assembly 20
preferably comprises a variable speed motor (electric or hydraulic), a speed reducer and
a high torque compact gear box with two co-rotating output shafts (not shown).



nodi ficati-ons. and equivalents as may be included within the spirit and
scope of the I nvention as defined by the appended cl ai ns.

The starting mat@sémddieof the nethod of the instant inventi oPCFASHHE3W awhi de
scraps which, as described above, contains approximtely 70% water, or

by- pr oduct ; 5 fresh rawhi de; or any conbination of rawhide scrgg'i_ or

by- product and fresh rawhi Gée main functigns ofthe tis sereyys 16r3te joscopvey the @yhide 10

bl ended with up t%:é&amémadﬂieuom aR® khka8 Siei rRWlde under freds@re.and forQbigking ki
shearing, mxing and heating processes carried out in the nethod of

the instant invent®¥Wde-t his rawhide starting material is transformed into a
soft, water cont ai ni N@igueahilkistrates 28 osereiewwf the tvincspresis S6and y6aofithe ar t o

pasta. The rawhide arting 10 terial ;bs.t r | 06 a
coherent mass of5d Fﬁ'&iaﬁ ."é‘ﬁ“c;ﬁ“’ﬁ‘i?‘&# }%gte &%anc}ggg%uﬁ?ﬁ%}aogéd@tgg%gﬁg

| engt hs and shapegleméinki24 adsémbléd ot enetpair of shafts 32, Theostufls slaeplined, iof., provided

bi nders previously.necessary i.n the pri ' y
manuf act uri ng ¥“$Me°féf“5?fﬂ'i‘i?‘&d ﬂém%gp%nﬂgﬁxg F?%ﬁ@e % ?%sgca
sinplified di agr aelemints D¢ arecprovided withicorresposting: groeves in erderitelallowt iedixingof they
the inventive proggage oilhBehoeiB e Baf B babdl il rafidhle or kg @ frorteltnh 1o

conventional single-strew er extruder, a tw n-screw cooker extruder, or
any positive 10 th¢idisss.oThissplines satup alsoralows thedntershanpe al yarigusstized 3nd shaped ¢

the addition of st6an kS Sements 240Nt i NUOUs or batch m xer, or indirect heat
I nvol vi ng heat exchangers. The equi pment Lutilized in th reseptly
preferred embodi nent of th@?ﬁ\#‘é%?‘ﬂ%‘ﬁs%?ﬁéﬁﬁ'weéfw%#w S@Wse uder

whi ch includes a puslsifitydf tROASIURE diEO BeHee4 piImASthe Giahipalation ofl thegrdwprofiRt h
of t he extrusion of the rawhi de. One téﬁefof extrgdi ng. machi ne _capabl e
of being adapted and allows,the user tp;deyplqn serely, RIRISS 108 A\FERFE © @eﬁ%f’ﬁ%d'el ’

Twi n- Scr ew CoOKES nffxihg, Ui€ddingMThes modularity 866 alfows e werclo 9ary tind dcresw profiletalong
fromdextral, Ing. Any tw n-screw cooker. e r XH@ i}l in
perform ng the ne c}ﬁ“géf" %%gﬁ@%ﬁ\%ﬁt%ﬁg%ﬁgm” belh "&&’atkéﬁqs
illustrated in Fi docationt alonpthieisckewscr aps or rawhide 10 are stored in a
container 12 for continuous,f: q= ngd ' ; Lakl t L% I ve
process. Preferably tﬁ’eakgl%n al r?g*r{lgq‘g&[lg&@g%%gFi&%‘%@gz’(;%msﬂtl%%eggg

st eel . inventive procgise Monghanfcbilgbal slischzre gupilable far| use, (bibwere Sounditerbeiar y

treatment at they jess effdcBd R suRichty SheIRY And RixinPine Fawhide!sBRing tRdGiab K THS best
usi ng various known chemcals, to take "30 off i&ghe f at an?wlng];;h(l)gv%rwl{reat.

The rawhide is cl EHiiopprogyging s whittntinly pre ravehide AIOQuEtoFere,

mixing discs and reverse screw discs (explained below).

A reverse screw disc element is a disc element with a negative pitch. A
reverse screw disc element tends to drive the raw material in reverse, i.e., away from
25 the exit of the twin screw extruder barrel. For that reason, the reverse screw disc
element typically contains slots which allow the raw material to flow forward as it is
mixed.
*Mell" mixing disc elements are illustrated in Figures 3 and 3a. The mell
mixing disc elements 70 are attached to the screw shafts 16 and 16a by grooves on the
30 inside of the elements which correspond to ridges on the shafts 16 and 16a. The mell
mixing disc elements 70 are placed in a staggered configuration to allow the rawhide
starting material to move through the disc elements.
Figure 3a is a front view of the mell mixing disc elements 70 shown on



peroxi de and whitened. One type of rawhide utilized in
‘the present invention is the chemically processed rawhi de which is not
of suffici avdesmsae to be used in conventional pet chew PCIUS%/01307
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PCT/ US96/ 01307 dugt i net hods or scrap.. Ana und C' @p
rawhi de is thé%slﬁé“gﬁé‘c:@‘ mmngcgveefcqeptér@taﬁeeprgvxhefwtthmal a?é Chew
producti on rrettlmﬁxﬁrechunifmcsmﬂcmma Theheethdﬁap spacedrsammsy fqrmmml |y
) sear ded o 42 L BRIl SAPREYAE LG Bt r s he moe v |
wi t hout dryi ngravel thyoughghedisaso renove t he wat er as done in the pI’I,OI’ known
methods. — gWile it 'ﬁeeaéﬁtmﬁemoqﬂap@rememomﬁpéq @ 10

bef ore use, that step is tinme an energy. consumng and i S not necessary
to carry out torder py entimize the raphise pradugtquality, gad extryger output. \QpeprefsErd sFew ot er

can be remve?;ﬂﬂ&ﬁﬁ&b&@éh&rfaﬁ@mm@séﬁﬂg'nﬁﬁrﬂhﬁhé&m% aﬂﬁémmen such

as with a pre or centrlfugal punp é? ecreasi ng on nt, the
10 processi ng fermedinie a petchey grpduct qf srbs@anually pree K ‘slatfcteﬂ’ep s
necessary. mt&h@hﬁﬁiig i@%ﬂm&tﬁm@mﬁh Pfevérie Setidh Oﬁﬁﬁﬁplﬂgrefmd, i f so,
how nuch, df(gends on.the M zind what woul d provide the nost
efficient plbSHER Tfﬂnﬁgmmﬁr‘é ed be The scrap
rawhide 10 is fed through the punmp 14 to the extruder. A punmp 14 is
used to feed the extruder with s e punp 14 is preferably
15 a gear punp, single screw ext QWT&@M extruder which
i nsures that the { ST ay & surrTcrent jate under
pressure. The punp 14] plar Lﬁ}géh abF¥hpe |adj ust abl e in konsi deration
of the weight of the tcmﬁa i ¢amd0 {0 {afm) Type of Screw
15 Number Element
i 1 200 66 T2F
2 100 50 C2F
3 100 35 CIF
4 150 25 CI1F
20 u 5 100 15 CIF
6 100 MELL MIXING DISC j
7 50 -15 REV 3X10
8 100 25 CI1F
9 100 15 CIF
25 i 10 100 MELL | 2 SPL NEG REV L
3x10 l
( 11 50 -15 REV 3X10
12 50 -15 CIF J




delivered.. i The preferred punp 14 is a gear punp or a

rul til obe punp, such as that 20 commercially available from Bl entech. This
punp 14 is abl ewboegsant i nuously feed the rawhi de t o t he BOURRIOISH ew
extruder with at least 5 bar of pressure (1 bar equals approxi mat el y
14.5 psi). The punp preferably is driven by a variable speed notor in
order to vary the feed rate based on the consistency of the rawhide.

A multi-lobe punp is very emseat-dwebnﬁgummiummmEmdpledaisemsedaameand of

honbgenous matrix pyior usion t her

may I ncl ude ne'g’t‘wgté? g’é‘ﬁ WH‘X%#]@ ﬁQ&P&ilﬂFéo élﬁ ’I&?ﬁ%ﬂh{%&
pretreat t he r aV\/mahgfthershaﬁ Fopexaxmm mxlterwd@t;qohﬁgqanon, the first screw element in 200

i nportant part o | ?ﬂ%

penetrating scr eéls&‘?gm(af eésag‘%;u rtg%\sﬁn@gi a$i%?’ | Xe %ﬂﬁﬁhﬁi

barrel 18. 30 length, in this camlazoeme.v\é‘hgamh cofr the aﬁrwelemagﬂEM%@hﬁw

20, uhi oh CONPI | €5 ine i Y o 13lts HEMORD, LRl ol Bk Pk b i

rotation of the screws pre erably conprises_a vari abl.e

speed notor (el ectwb%ﬂsmwamam@% igherpressure of the rawhide heipg, progsirde

conmpact gear box ¥ Qu 1& 33 tHe ScleWQdlenfe 0985 -affixed to shaft
c e/ 234‘1’43&'?)1&% ifhfdtchtBd B Fipére QU inEiEure 37 tHeSsc

PCT/ US96/ 01307 10 16 and covers a length of shaft}6. ‘Fhe gith is dlystrated by the horizapial distages, o

16 are to convey tiMbweéHpbml@oom 1obr onig evelie dise (iléntifiablé in the shartwlovemsad
t he rawhi de under 1‘Bressure .and she

Figure 2 ill ustrati@¥ngp nEEANYS P (B‘Fm ?'bﬂg Hskﬁ}eewnﬁén"a?fgﬁi%cé%ﬂﬂf‘ﬂﬁ is in

the opposite direction as discussed above.
The types of screw elements in the screw configuration chart above are all
15 standard screw elements under their designated names as available commercially from
Clextral, Inc. T2F is a trapezoidal double flight, C2F is a conjugated double flight and
CIF is a conjugated single flight. REV 3xl0O is a reverse flight with three slots of 10
mm diameter. 2 SPL Neg is a mell mixing disc.
In the illustrative screw configuration of the chart above, modular element
20 nos. 1-5 carry the starting raw material through the initial heating zones and begins to
compress the starting rawhide material. Modular element no. 6 is a mell disc and no. 7
is a reverse disc. These modular elements are used to shear, mix and knead the
rawhide. Modular element nos. 8 and 9 act to further carry the rawhide along the
heating zones and further compress the material. Modular element nos. 10 and 11
25 comprise another heating and mixing zone in which a second mell disc (element no. 10)
and a second reverse disc (element no. 11) act to shear, mix and knead the materiai.
The final modular element no. 12 insures that the extruder has enough force to push the
material through the die.
As illustrated in Figure 1, placed sequentially along the barrel 18 are a
30 number of heating zone modules 26, 26a, 26b, 26¢, etc. There can be any number of
heating zone modules 26. These modules 26 are maintained at specific temperatures and
act to heat the rawhide 10 as it is conveyed along the screws 16, This heating action,
combined with the mixing and shearing action of the twin screws, acts to transform the

10



5 doubl e screw extruder. The screws 16 are configured to include a set of
nodul ar di sc’ el enents 24 assenbl ed on one pair of shafts 22. The shafts
‘are spl i nedwolies/3419 Provi ded with a series of unifornpgremaosdr ri dges
parallel to their axes. The nodul ar disc el ements 24 are provided with

correspondi ng grooves in order to allow the fixing of the m xi ng di sc
el ements to trfg‘%'wphﬂ?f‘?'dnﬁ?ﬁbﬂ?%?fg‘e’ﬁ'aﬁ%sfer of torque fromthe shaft

to 10 the discs. This TpRiheitig z6% sigdults 26 af prefécablylvapablet cfterpengereotp war i ous

si zed and shape 1 Xxi ng di,sc_el enents, 24, o The di sc
el enents 24 ar’é?’ﬁﬁgppgbf@"ﬁ?“gﬁﬂ‘gﬁgﬁ% %‘Z‘%‘"‘én%“%‘f%é"é. eaccumyao\fil ability
of the nodul ar2°di sPrefetablycthd keafinp 7pae miotulest 26carerheatqd Hydndustionér resistancer ew
profile || Qohel id & QSME' S, %%%%g rcoﬁinieri es of
oper ati ons, ?H’%‘.’tﬁ?hearl r%%?pﬂ%@; é X1 Nng, Iyﬁggl%lﬁ{lg. I's Lﬁf‘grl ty al so

all ows the usairctib vary the screw profile al ong the I ength of the screw

shaft in order to changﬁemuﬁ{@%&gw.%gw&qﬁgwiwuﬂgm

| ocations al ong the screw. . rious types of nodul ar
m xi ng di sc elodE0R mmp hutcather barrel dengths gre; feasible for pxiuding; sy dlygwze Mbno and

bi | obal di scs SyRd&Yehd prfefred Birrel 36 hasXive (SF6rSkix @)96D infh ReatingOzon€ sivd@bd ecti ve

I n sufficientl% shearing and m xi ng the rawhi de startlna mat eri al, The best

results for 1r %ﬁ@&%%ﬁ“&g%‘n?@@fm%mﬁm g3 26,8 ppovidsdnd usi ng
"l 1" M XdifhCh @ibfiotoupltd PreféRbRhS RdafiNg £bn8 Gfod{les it Proviidd Meth @ither an

A reverse screw disc elenent is disc_elenment wih negative pitch. A
reverse screw'ﬁq"%"wgr%ﬂtmf’@’f%ﬁ?ﬁr‘d ¢ indpgtign F“\g‘,\t/\f"‘riﬁ"faf ecuse fté’%'i‘é:‘é,
i.e., avvaK frmﬂ&ﬁhbmmégpmﬁymhmﬂu&mwﬁépwmt‘fnrdmbar_reI. ror tuﬁ_t )
reason, the reverse screw disc,. el ement ca ont ai. ns ot.s i C
allow the raw materi al ﬁ’ﬁ%‘e&ﬁ ym%mngléeditlﬁfbe appl},eﬂ‘?‘)'?@d%ls allws Ehe

“Mel " m xi b8 cdilapencnk eorpunentaiofthe rawhidertabind togethEs intor econBnpnsimdss. Criitiecahe| |
m xi ng disc el t 6a by
grooves on th%@é%ﬁ@%@ﬁ%ﬂ S ﬁh%%ﬁc%\gy;ég@%%?%?ﬁ&gg on the
shafts 16 and ptsiuct, Timge from|48°C to 89°C. n4 pakifercedderapamtere ig67°6: e pl aced in a
staggered configurati O%Po%LﬁWﬁBEﬁoﬁlﬂm&jﬁpmﬁralﬁi gﬁgﬂa&ﬂwﬁﬁﬁffﬂﬁhaﬂ 0 nove

t hrough the disc elenents. eeg 3als a front view of
the nell nixi wgolingsEcw!, dpghuding: (1) astainipys stpel water feed manifold, (2) a stainless steel

20 water return manifold, (3) stainless steel connections between manifolds and barrels, and
(4) manual valves.

Preferably, the first module 26 is outfitted with a feeding port 28 for
accepting the rawhide starting material from the pump 14. Each of the heating zone
modules 26 are provided with two plugged holes 30 which may be adapted for the

.25 addition of “additives by liquid injection or for the use of a transducer pressure or
temperature gauge. The injection of liquid additives can be accomplished by a metering
pump with approximately 10 bar pressure.

Optionally, one of the heating zone modulés 26 is a degassing barrel with
a vacuum to facilitate the removal of water from the scrap rawhide.

30 The extruder is preferably also capable of being run at high pressure
continuously, preferably up to 200 bar. In the instant invention the preferred pressure is
approximately 20 bar.

Optionally, wet additives, such as coloring, flavorings, moisture retainers

11
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RCT/ U896/0;307 " shafts 16 and 16a. The mel |l mi xi ng disc elenents 70 are
provi ded with twebénsdi®d ar ound the entire circunference RCHUIBYC 70.
The teeth 72 are spaced so that they formslots 74. The slots 74 shear

and m x the rawhide utgl%r}gu?goﬂ?r}ﬂt%ﬁit&lmﬁg%gﬁg%@%h%d %faeﬂxiﬁi 5%&3%‘1%5 _travel

t hrough the di scs.( are also a I n

terms of shape, | qogikdiumsatbge,tpropionates and tenzhates), or dyytadditives, aswolar pawiiere onion

product quality and extr oy r I C fickéd. turkey

utilized to shear pgﬁvgermn%(%te(%@"s aﬁ“.‘%@ﬁr’nﬁéﬁ‘?’%‘ﬁ‘?m’ coﬁé‘i‘cshﬁé%cy wAi chyi s

t hen fornmed i rand othepfowlcordish,prwdiced asfothenwise proeessed). \And/or eraing e« €0Ms a

screw profile wi §ol oheay, ryd GHAREE riRSSRacBbus Hikérialylcki Bladdbd GSthand a
1%referre 10 screw prof

reverse section. anp ] ) ile configuration is
provi ded bel ow rawhide 10 and will result in a final extruded prmwmpgws or

Modul ar Lengt h cojors. OthE? &rg Rdditives such as vitamins and rfotr@iRiltsupplenicfit¥)are also

Type of Screw 1 nb . N .
(E{T?ne nt yP possible. Traditional preservation magﬁieﬁl ‘can be used agin conjunction with a mojd
EOO 1gg inhibitor> Q’hesg ixllzclude sugar and#uBar syrups (intended for the purpose of Sater
25 ' &9 activity suppressi%m), and solutes procgssing bacteriostatig, gctivity such as fégghoric
ClF acids, fumaric acid or similar which also contribute to water acti\_'ity suppression.

These additive can be added as an integral part of the rawhide product, or
applied topically as a palatant by liquefying the additive and spraying it on the product.
" An apparatus for adding dry additive is shown in Figure 1. The dry
15 additive 40 is stored in container 42 and is fed into the extruder by a pump 44. The
pump 44 it preferably a twin screw feeder.

While the dry additives can be added at any time during the process,
preferably the dry additives are added at the same time as the scrap rawhide 10 (from
different sources) and both these constituents make up the starting material. Both the

20 scrap rawhide and the dry additives are fed into the barrel by means of a twin screw
feeder. This feeder consists of a bin which contains a pair of intermeshing screws which
can be run at variable speeds. By varying the speed, the quantity of dry additive can be
varied as a percentage of the starting material. - |

Other possible additives include liquid additives, such as liquid color or

25 liquid aroma. An apparatus for adding liquid additives is shown in Figure 1. The liquid
additive 46 is stored in container 48 and is fed to the extruder by'a pump 50. The pump
50 is preferably a metering pump. :

| Preferably, the barrel 18 may be adapted by the holes 30 to allow the
liquid additives to be added at any point along the length of the barrel 18 and during any
30 point of the extrusion process of the rawhide 10.
| In the preferred embodiment a metering pump 50 for feeding the desired
liquids into the various positions on the barrel 18 is provided. A preferred metering
pump is a variable stroke dosing pump, such as model DKM K20, éommercially -

12
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25 WO 96/2341h 9 100 PCT/US96/013075
ClF 25 10 100 MELL 2 SPL NEG REV
3x10 11 0 - 15, .3X10
1)2( 5@vailable from Clgxjral. In the preferrei E&mbodiment, a slgmless steel tank for
9 WO 96/333¢plPof the liquid additive is connected to the pump with a filter.

Fﬁl/ E)?g?r{)loégogi scl osed %t‘h‘t% °8‘h8f '&?% @ﬁ\gegewgé)% ?ca%%io:% }fﬁi ggglt R
. of the screw aisenhint32 whichtcomsistsofot dentsdl feddefront platw 34| andone of‘a_j;numheong the
© 300 5 mm oAk naR s 367 4 Bkt el bl yPguae TTOT 2
the total bar tesiperature of the product being extruded. The temperature of the end product is a
function of the temperatures of the heating zone modules 26 along the length of the
barrel. However, it is preferred to use a cooled plate 34 to give the exiting product a
better consistency. _ -
10 " Various extrusion dies 36 can be used to form the reconstructed rawhide
| product into various shapes attractive to pets. Possibie die shapes include, but are not
limited to, rectangular, tube, flat and sticks with various diameters or other dies shaped
to form the extruded rawhide into round bones, strips or square nuggets, Asthe
reconstructed rawhide product is extruded through the die 36, it is received on conveyer
15 belt 38 which carries the product to a cutter for cutting the extruded product into various
size pieces. Since the reconstructed rawhide end product is very soft as it exits the
extruder, a long die (approximately 400 mm) is used, when the thickness of the product
demands greater shaping time,

A special die manifold as used for producing plastic sheets, can also be

20 attached to the extruder for producing rawhide sheets. These sheets could be treated in a
manner similar to the tanning of skins, in order to make products which are traditionatly
made from skins, such as shoes. The sheets can also be cut, rolled and knotted for use
as pet chews.

_ ~ Soon after the end product exits the die plate in the desired shaped

25 “dough” it becomes rubbery. That point is the time to cut the end product into sticks,
nuggets, chunks or desired forms. o -

The resultant reconstructed rawhide product exits the die with a high
percentage of water, but can be dried by simply hanginﬁ it up in open air. However,
because of the high output of the inventive process, (up.to 1500 - 2000 lbs/hr wet basis

30 or greater) space and time can be saved by alternative methods of drying, such as with

heat, or in dry or dry cold air. _ :
- Once dried, the result is a rawhide pet chew as hard as bone. A possible
. additional step is the basting or coating of the product with a number of well known

PORN



"~ the rawhi de. Modylar elenqent _nos 8 and.9

Ieng‘th, in this.case 1200 mm The "pitch" of the screw elenent is the

di stance (in mm fromone point of the screwto its horizontal
equi val ent onewseesses ahead. The | ower the pitch the ti BATES6PINT Screw,
resulting in higher pressure on the rawhi de bei ng processed. The pitch

Is illustrated in Figure 4. In Figure 4 he screw el nt..98 .i.s affixed to
shaft 10 16 and“&‘m}%ﬁ AVithgpt hagpingor coating, l&%&wms[ s“"mﬂ’é‘{yrﬁ%%f by
the horizontal disgifRB.CBasting of Ochting themeniugtaidds m eldentoftpala@bility andthuseaner se

disc (identifiabl.e in . the char . having a negative pitch

(el enents 7 and Wtaﬁ‘éepgf‘ eérﬁtg?lg%ﬁimgfbﬁ e screw elenent is in t he

opposite direction as di sdhssethodlacoprding to the invention is further elwpidated piethe of screw

elements in { Ney SGicathe RRbRY Hhd StnBhE rherRNE) B crrfivk outlie Saipia vils 8 o
Si g '

el enents under their. de 1at ed nanes:as _avail able conmercially from
Clextral, Inc. T2mwin-ScrewGogkesBxtruder, ModabBE 45, pypilable from Clexteal Ing whigh hadi6
doubl e flight anGeaine z6mes. e Scréd Gl sclfbE L ghd utilZedy 3x10 is a
reverse flight vmq’ﬁ"lmﬁh._r ee g?‘(e)ts Odelfgﬁfaﬁ&ﬁm di aar%%t’éer.EZ SPL Neg is a nell
nmi xi ng di sc. In the i| E¥AMBE Ve screw configuration of
t he chart above, nodul ar @éﬁBﬁNhi&’é)st&&% materil YA€ EMrddOPusiigthé badgv r aW
. material throug& the..i.ni tial “heating zones and b.e‘(ﬂi?ns to conpress the
starting rawhi 8 cpefisupstin disqlesed abavecwith {bp heatipe mgdyles set arthe follpwing g . 7

is a reverse di sqempkh#ses: "odul ar el enents are used- to shear, nmix and knead

rawhi de al ong the
Mbdul ar el enent nos.

RN
110 _and 11 25jconp

i'n which a second melflpeg sgechel emy di sc
(el enent no. 11) act |to gﬁr ead khe mdteriall.  {Th nal
nodul ar el enent no. I nsures that e extruder has enough force to push

t he mat er i t hrough t he die. As illustrated in
Figure 1, placed sequentially along the barorel 18 are a 30 nunber of
heating zone nodul es 26, Jbe dietemperstare was#°C, thicpressutgbearingwas 24(Mipsiybaps

heating zone modue3urtdht to RE SGeW WY LE SmpLand ik WRWA vk 'AE 2R 85CPREML e
t emper at ures and act to heat the rawhide 10 as it is conveKS(g% I%yg t he

screws 16. This avshayt of cawhide extruded prodyctiiag Mf fivhr, Ehefmal prgdue i ng

action of the twrhwiidd,ews, acts to transformthe
10 20 | EXAMPLE 2
| Scrap rawhide starting material was extruded using the screw
configuration disclosed above, with the heating modules set at the following

temperatures: 3
H-Zone 1 2 3 4 5 6
25 Temp. (°C) 0 60 | 120 | 120 | 40 | 20

Final Temp.(°C) | 26 59 120 | 110 60 40

The die temperature was 37°C, the pressure bearing was 96/5 psi/bar.
The current to the screw was 15 amps and the screws were run at 350 RPM. The
30 rawhide feeder pump was run at 210 1b/hr.

14 -
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_PCT/ US96/ 01307 " starting scraps of raw material into a coherent nmss.
The heati ngwaeamayodul es 26 are preferably capabl e of teRGHPSOIBE up to
at |east 300[err]C continuously and capabl e of being controlled within an
accuracy of [err] 2[err]C. Prefer heati ng zone nodul es 26 are
heat ed by induction or resistance Wand the tenperature is
controll ed by neans of Scnipeaw!ﬁdﬁmgngjmnmna veas ektrunigd using thiersmm.

of 1500 mm - biPUiREP pipel Sies "S“‘grgﬁ"#ﬁgaﬁé‘f“? St T

subst anti al | y teropesgatures; ravr/m de The preferred barreI 18 has frve (5) or six
(6) 300 mm heati ng o S _ a clamp

col lar. Eachsof 't ezdmdul es 26 |slpr vr2|ed théa f hef copl

Preferably the hegiikg—zone—aogu Bi-o Do winth—fi-t-he o

i nduction coil or jeniteBeng. {1T)e | . GDhe i a2cli 19 cpi 4Oi S pmaf rred

because it pr oVvi dds fast. heatinaland t ho abidit oy to atroducadli nt ense
- precise zone heat ifrinat Temp.(°C) 26 | 59The ntgelit08 i pArt{ a40y el ted

fromthe applied w 3 "ﬁ'génn&mm&m_i.ﬂf t he

rawhi de to bind together into a continuous mass. Critical t enper at ures

.. fordt he various nateri adalelﬁeﬂm,a arg@l |ﬁma¢wasq}saf owxdasﬁewpefahﬁe wayentive
Brrerr]C. |16 38bE e preksire’ %Ct"wg?%{fh%ﬁmatﬁqe {7t 1 e SOR s 15 i o
pr ov: ded wi tpaamamrmewm%remnacmlm lmhémtbﬁg,hp\mwkmhxd@m(xdeh mocﬁxt:ahnic elsz
st eel water ni a stain eel...20 urn i fold,
(3 st ai it ess 255 BRF IR ravind ot Ro el of 30 RS oé SrihE o Walia B0 (4

manual val ves .rawhide product in strip form. Preferably, the first nodule 26 is
outfitted with a feeding port 28 for t| ng the rawhi de starting
EXaMpTE §

material fromthe punp 14. Each of th eatTnhg zone nodul es 26 are
provi ded wi thH two pl ugdesating mgtcgd ofi$0Hrawhide cramand 08 dfyadditives w8 addi ti on

gﬁ "addi tives JQudel Githgimk b biiibufitiod Bfscibdd8 abte, it fhe'nkAihe Mbdbles Bt gSSUT €

the following temperatures:

Zone 1 2 3 4 5 6
Init. Temp. (°C) 0 60 120 120 40 40

20 1 Final Temp.(°C) 26 60 119 119 54 44

The die temperature was 44°C, the pressure bearing was 60/06 psi/bar.
The current to the screw was 20 amps and the screws were run at 350 RPM. The feeder
for feeding the dry additives was run at 4 RPM. The throughput of rawhide extruded
25 product was 216 Ib/hr. The preconditioner was run at 210 RPM. The makeup of the
end product was 80% reconstituted rawhide and the remainder dry additives. The
extruded product retained its shape and became consistent after one-half hour.
EXAMPLE 5
A starting material of 83% rawhide scrap and 17% dry additives was
30 extruded using the screw configuration disclosed above. The die temperature was 41°C,
the pressure bearing was 80/06 psi/bar. The current to the screw was 26 amps and the

15



terrp‘erature gauge. The injection of liquid additives can be acconplished by
a netering punp with approxi mately 10 bar pressure.

Opti onal |y, onaveésdskye heating zone nodul es 26 is a degassi RETEAPYUPOT\ t

a vacuumto facilitate the renoval of water fromthe scrap rawhide. 30

The extruder is preferably al b ' ivadivill ri RSSRPIE. The
continuously, prefSSFY¥bMTURD P&Sﬁ?maﬁ‘ f%d%ﬁ%%é#&g@hrﬁvem i on the
preferred pressur ahrosghput of apyhidexixtraded [pyodCt Wasr202.21b/hr. The makeup of the end product
Optional ly, wet addithLye {hB YemdirdaY @y adilives/TOI St Ure retainers
i e A 88 ¥ Reoniitiibl ANnfE LRI 8y

PCT/ US96/ 01307 (i ncluding, but not | EXAMRIE® pol ypropyl ene gl ycol)

-gnd m)ltd i)nhi bi'ters éz_utC_h %mpmwﬁd%%%ﬁ%%&mwwmémnd :
enzoates), or dry additives, as color, er, oni.qn owder. mea
(e.g., neat, such ca@ﬁawam}d%?*qu%‘Fﬁ,&\ggamw%gh%a‘ége@PWén, tur key
and ot her fow ; orte,ﬁmng;aw, di ced or otherw se processed), and/or grains
(e.g., corn, 5 soy, | Lolai-
material) can be added p.the Nawpi de 19 aphd s Ii reesyl t si nja &i njl
. extruded product whicl contains theése flavors pr lcolorls QHer dry.

addi tives such as vita%ﬂs.r&g’d( tili tpongal guppl exgEnt s1ar g akgo| 20 .
pr eser Vat'i

possi bl e. Traditional rvationlmaterjals chn be lused ds in donjunftion
wi'th a nold 4 nhi bit I mclqade] sygar | apgh suofs gy 4ps |(ist epded
for the purposeldc))f wat] eﬁﬁﬂfgmg'gftpvit suppress| on nd sdl si ng
bacteriostatic activity such as phosphoric aclids, fumaric acid or

These. addi ti ve can be. addedr g SREFhE kafbd bl de SHRBKERDARE by njecung o wpter
appl i ed topical | y and calopmixat Arite foy forming afstriprpyodusewasiused. | Tee diey Pmpsrature was i t
on the product. 40°C, the pressure bearing was 100/5 psi/bar. The current to the screw was 20 amps
15 and the screws were run at 350 RPM. The throughput of rawhide extruded product was
185 Ib/hr. The rawhide pump was run at 210 Ib/hr. The extruded product was a yellow
rawhide product in a strip form.
Many other types of substantially pure rawhide products, free of fillers,
can be produced with the methods of the instant invention. For instance, extruded
20 rawhide product can be produced by the coextrusion of a pipe shaped outer shell of pure
rawhide which surrounds an interior round strip of rawhide. Using this method, rawhide
treats can be manufactured which resemble bones containing marrow.
The coextruded product is manufactured using the fillerless process of the
present invention to transform rawhide scraps into a coherent mass of substantially pure
25 rawhide in a tube-like outer shell. Any of the additives and flavorings discussed above
can be used in the outer shell. Through the use of a coextrusion die and a second twin
screw extruder, a soft filling, also made of substantially pure extruded rawhide by way
of the present invention, is co-extruded into the outer shell.
' Preferably, thé flavoring and additives can be added to the inner filling.
30 Preferably, the inner filling can be kept soft and moist by the addition of polypropylene
glycol and potassium sorbate. Because the product consists almost exclusively of
reconstituted rawhide scrape, with no filler, the end product will therefore last much

16



An ‘apparatus for adding dry additive is shown in Figure 1. The dry 15
additive 40°is stored in container 42 and is fed into the extruder by a
‘punp 44. Thwoosmsgpunp 44 it preferably a twi n screw f eed®cr/usss/01307
While the dry additives can be added at any tine during the process,

preferably the ,dry addjtives are added at the sane_finme as the scra
Pt do_ 10 (1 1AEF 1 ghe previonsly alblecs ety DAY HOJLat BRGETTIKR Brake up
the starting npdoeide alsolidRed. t he 20 scrap rawhide and the dry additives are

fed into the barrel by ns. ] e - T

consists of a bin whi ch%%é’?‘&tgg%%ﬁ%#’% &eﬁ%u%g?‘%&nglc}rgﬁlﬁﬁﬁﬁcﬁd _
can be run at intortheibter shelbatdbe diByplatedyy,the yset dfa pumpe simplerextrades ior anophep twidr
additive can b&rcavextfﬁﬁéti ed as a percentage of the starting material.

QO her possi bFe additives include |iquid additives, such as liquid color or
25 liqui-d aroma. An appBrydngandicatting afithe goaxiruded produeti is sipilar fosthes proogsses n
Figure 1. The {dséHbed above. additive 46 is stored in container 48 and is fed
to the extruder by a punp ,50. The punp . 50 is preferably a_netering
punp. It will be appaysni to ong, gkilled,ip the arpthat-varipus medificationsiand { he
hol'es 30 to al dquivaleis may be binfidyed in PetichidingthistifveRFon2 N6 Amaktichd ¥ret@ibt al ong
the length cih the baryrel 18 and durir&g, atﬂél 30 point of the extrusion
process of e PLmPlige except as set forthin the claims, |, the preferred enbodi nent a
meteri.ng .punp 50 for feeding the desired lirquids into the various
positions on the barrel 18 is provided. A preferred netering- punp is a
vari abl e stroke dosi ng punp, such as nodel DKM K20, commrercially

12 WD 96/ 23419

PCT/ US96/ 01307 avai lable fromdextral. In the preferred enbodi nent, a
stainl ess steel tank for hol ding

17



a supply of the-liquid additive is connected to the punp with a filter.

At the exit end of the barrel 18 there is placed a central feed die plate
assenbly 32 whiwoesmmami sts of a central feed front plate 34 BEAUSHRIYT a
nunber of 5 i nterchangeabl e extrusion dies 36. A thernocouple in the die

plate 34 gives th r .the product being extruded. The
t enper at ure of thmfpﬁm%' function of the tenperatures of the

heating zone nodulgs 2§ xﬁétm%ﬁmm&m{gfhﬁbsddmly pure BAwhide! produey@wptising:t i S
preferred to useacooled plate 34 to gzt eeX|t|ng product a better
consi stency. 10 §§‘%'3¥ % usi on dies 36 can be used to
formthe reconstructed ravw'(b yle mgngogamjnwmderunﬂ various shapes attractive

to pets. Possible die shap clude, hut m ted t
rect angul ar, tubg flat and stlﬁ’?@g H@%\"%ﬁ"’ﬁ@a “é#ess% trﬁ “aﬁ*‘e“s““

shaped to formtheplatet ruded rawhi de into round bones, strips or square

nuggets. As the o I CoRDRbhHELS i Ml i@ olad 8 a%ﬁ&hh%ﬁqﬁtaﬂéwh the

die 36, it is recelved oh conveyer 3 carrie e product to
a cutter for cuttlm@mhﬂlymmmmdwmxﬁ&hmct ous si ze pi eces.
Since the reconstrycte &‘:Fﬂl tale sfX &dif t he
extruder, a |long ajJe (gkp')prox(lgdjnat 19\8%%{ &e% d’sawh e th‘l)(ckness of
t he product 1@emsauyrrwmd¢prgmpis@es , further compnsmg - A special
die manifold as used for prggy e,g}"ag“ag,hﬁgeets can al so be 20 attached
to the extruder for producin gg\‘;\ﬂ sheets. These sheets could be treated
in a manner siml ar toff’ paichent extrusied awhide; andy oy der to make products
which are traditionally ?sﬁd%&&it@ﬁuud&&%hﬁﬁﬂb@&ﬁdmﬂiﬂp&%@&s can
al so be cut, rolled and knotte for use as pet chews

Soon after the encP’?ﬁ“Efduct exits the die plate in the desired shaped 25
"dough" it becormst r ubie inethddéft clainfi INheirein §dide subktamially raswhidetpiiaduetrisl a priedidalc t
into sticks, g‘?‘@d’s“ chunks or desired forns. The
resul t ant reconstr'ﬂ? SWhi de product exits the die with a high

per cent age of wat &, b'ﬂhemuhodﬁcdhmeldwlinyezssmqatayvhidamgmngdetscm;p in open air.

Hovever, becausse f’ﬁ-%aSI SH%WMH% faﬂd‘&dhfb\é%&b iR GF whi(ib'?a%(foby

1500 - 2000 | bs/ hrwe grea space and can be save
al ternative net hoded &eshomyhide;, such as with heat, or in dry or dry cold
ar. % ThSnéndl dfSShim (1NGher® Wid rawhide id ﬁ%ﬂ&ﬁwﬂ?&q%ﬂ@%&s hard
as bone. A possible additional .step is the basting or coatin of t he
product with a nurfoer The Rehod of flaim 8 wherein said rawhide is lieated in 2 plurality of

sequentially spaced heating zones.

9. The method of claim 8 wherein said plurality of sequentially spaced heating zones
comprises a first heating zone, said first heating zone comprising a means for inputting
25 said rawhide. '
10. The method of claim 8 wherein each of said heating zones comprises a means for
the addition of liquid additives.
1.  The method of claim 8 wherein said plurality of sequentially spaced heating zones
comprises a last heating zone, wherein said last heating zone is maintained at a
30 temperature of approximately 50°C. -
12.  The method of claim 8 wherein one of said sequentxally spaced heating zones is a

epasing zoe. HIIIIII IHIH IIIH lllll H llll
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13° WD 96/ 23419

PCT/ US96/ 01307 " mxtures. Wthout basting or coating, the chew appears
‘natural wi tvosansie ny, gl ossy surface. Basting or coatFCRFS#9a30pr oduct
adds an el enent of pal atability and thus an i ncreased acceptance by the

dog may be realize t hod according to the invention
is further el tti deh E‘&mﬁ?"ﬁﬂé‘“‘f@mf‘ﬁﬁ P(SWW\"%W&%T% Nsfe extrudi ng machi ne
used in carrying out t(j?pﬁﬁﬁﬁﬁlrﬁ.\ﬂhﬂﬁs t he Twi n- Scr ew Cooker Extruder,

Model BC 45, avail able E?om Inc. which had 6 heating zones. The
screw configuration di (ab qﬁhs utilized.
EXAMPLE 1 ® exmﬂmgapdm&ﬂamglaawn@vemmmt pump.ext r uded

st g the S e 10ng Qg Ve B Ghch 8 JoRN sl bl ieAbksip MUl o5

set at t he enper a
2 double sdrew extruder gnd a die plite, wherein said doulle sgrew exfyuder comprises a 25

61 123 E'”’Lgf% Elﬁf}a ter;ngan ts assembled oRGaiflsst enperature
was 42C, the pressure bear ?lumh%a@f ge;??lf/ emcn he current to the
screw was 22 Hnps mnmmOémy m@nmﬁd@tm%@ WMmsw@wm ts8doughput of

rawhi de extr Uﬂ%d?&;f&ﬁ&tls Yasiid Tike biibe. The final product was 100%
10 16. The method of claim 14 wherein said rawhide product is a2 medical impiant
device. ' | '
17.  The method of claim 14 wherein the interchangeable elements are chosen from a
group of elements which includes mell mixing discs.
18. The method of claim 17 wherein said plurality of interchangeable elements are
15 assembled on said shafts to provide a screw profile which comprises two mixing sections
of mell mixing discs and a reverse section.
19.  The method of claim 13 wherein said extrusion step comprises shearing, mixing
and kneading said rawhide so that it is formed into a coherent mass.
20. A device for extruding rawhide to form a substantially pure rawhide product
20 comprising:

means for feeding said rawhide;

a barrel comprising a double screw assembly and a plurality of heating
zones sequentially spaced a predetermined distance along the length of said
barrel; said plurality of heating zones comprising at least a first heating zone;

25 said first heating zone comprising a means for receiving said rawhide; and
an extrusion die.
21.  The method of claim 14 wherein said double screw assembly comprises:

a pair of shafts, and

a plurality of interchangeable screw elements assembled on said shafts.

30 22. The device.of claim 15 wherein: said plurality of interchangeable screw elements
comprises a set of screw elements of varying shape, length and pitch.
23.  The method of claim 16 wherein the set of screw elements includes mell mixing
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rawhl de. 20 . . EXAMPLE 2
Scrap rawhi de starti ng material was extruded using the screw
configuration dvesedrmss®d above, with the heating nodul es set PQT’QSP@'-"W

follow ng - terrperat ur es: Zone

3 4 T r

120 120 4?6 “°2’B°“‘°d2 of claim 17 wherefg g?"ﬁ’é‘&fﬁ‘s‘( %gi’ﬁ‘ﬁ“'(',‘f‘““""z gerew °1°§’8‘9‘s
120 110 6Qre assembn:ﬂ on said shafts to provide a screwipeofile compigsawatmixiag sections of

37[err]C, the pressure _beat / i / bar. The current to the
screw was 15 anps dmf" %és‘és e&sm@\%ée?sg srgct?%;%at 350 RPM The 30 rawhi de feeder

pump was run at 228. 1bTherdevice of claim 14 further comprising a metering pump.

14 WO 96/ 9 : :
claim 14 wherein said heatin, a cooling unit.
PCT/ US96/ 01307 25?'4}& The device of w said heating zones co&n)ggl\s?PLE L 4

Scrap rawhi de stafi ngTheedenice of claims]exheraiei s denblescrepcasseably pomprises a set of
configuration di sGheseknaheYRemblbd b 4 Par Bedbhd)g nodul es set at the
fol |l owi ng terrperatures
8.  The device of claim 21 wherem said interchangeable screw elements compnse a
plurality of discs.
10° 29,  The device of claim 21 wherein said screw elements comprise a screw profile

which includes two mixing zones of mell mixing discs and a reverse section.

30.  The device of claim 14 further comprising an end plate.

31. The device of claim 24 wherein said end plate is cooled.

32. A substantially pure rawhide product for pets, manufactured by a method

15 comprising:
(a) providing rawhide,
(b) heating said rawhide, and
(c) extruding said rawhide through a double screw extruder and a die
plate.

20 33. A substantially pure rawhide product for pets manufactured by shearing,
kneading, mixing and heating rawhide scraps such that the fibers of the rawhide scraps
are broken down and then transformed into a coherent mass.

34. A method of manufacturing a substantially pure rawhide pet product comprising:
(a) providing rawhide,

25 (b) heating said rawhide,

(c) extruding said rawhide through a double screw extruder and a
coextrusion die into a tube,

(d) providing a second batch of rawhide,

{e) heating said second batch of rawhide, and

30 - " (f) extruding said second-batch of rawhide with a second double screw
extruder through said coextrusion die such that the extruded rawhide fills the
tube.
35. ' The method of claim 28 wherein said second batch of rawhide includes |

TR
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5 - _ zone, 1 2 3 4 5

6 ’ Ini't. Tenp. ([err]C 0 60 120 119 40
20 woosimnal Tenp. ([err] O 26 59 118cTrusssdfior 49
40 A die for formng a strip product was used. The die

tenperature was 10 38[err]C, the pressure bearing was 100/5 psi/bar. The
current to thepme&&gyl;f’%‘%éﬁm “"'“’&‘%G‘et he screws were run at 450 RPM
The throughput36f munehetbofaninkfacfings exhitie pr&iact compiing tdekididingld1Rbé afvhi de
punp was run at 3?0“ b/r}é. ea<t rﬁﬂded product was a 100% rawhi de
product in strip puse fawhide and a filler. EXAMPLE 4 15
A starting mat¥hi aThomedodof clain Ibowlrersim mid filer 20f(prisey subdtdntially @erewashide.
extruded usi he ,s i .af | i rar L ating
modul ee. set- 2008 - Al it MY 4 B o6l N6éh AR an e gl ki
1 2 said ouger and inner parts being different in oge or more characteristics said Tawhjle
([err] O eir@}n 1) Nal
Term. ([err] O Oproduth b . aél(t)xfactlgag f{ ga]n?&hoflcgmpﬂgng %ozxtrudf]i% a4%9e of substamm.ﬁ:}1
The die tenperRifyfawhidasndifiler; | C the pressure bearing was 60/ 06 psi/bar -
The current to the screw was 20 anps and-the.secrews were run at 350 RPM
The feeder for feeding the dry additives was run at 4 RPM The
t hroughput of rawhide extruded 25 product. was 216 | b/ hr. The preconditioner
was run at 210 RPM The nakeup of the end product was 80% reconstituted
rawhi de and the remainder dry additives. T”ﬂ”wﬂmir uded product retained
* ¢ H

its shape and becane consistent after one- I!II///I!'//{”/

EXAMPLE 5
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A starting material of 83%rawhide scrap and 17% dry additives was 30

ext ruded usi ng the screw configuration disclosed above. The die tenperature
was 41[ err] YO9%23¢¥e pressure bearing was 80/ 06 psi/ bar. PAWussibis@nt to the
screw was 26 anps and the 15

WD 96/ 23419 : :
PCT/ US96/ 01307 screws were run at 350 RPM The feeder for the dry
additives was run at 4 RPM The thr]d&ghput of yrawhi de extruded product
was 202.21b/ hr. The makeup of the end product was 83 % reconstituted
rawhi de and the remai nder dry additives.
EXAMPLE 6 5 Scrap rawhi de starti terial was extruded
usi ng the screw configuration discl osedebov wi®h the heating nodul es
set at the follow ng t enper at ur es. il g Zone 1
2 3 4 5 6 nit. Tenp. ([err]C) O
60 120 120 40 20 10 Tenmp. ([err] O 34
60 120 116 47 37 e| | ow col ori ng was
added to the extruded product by injecti ) Ed color mx. Adie
for formng a strip product was used.: Thg. t e Was 40[ err] C,
the pressure bearing was 10015 psi/bar. pgHe—epr, he screw was 20
anps 15 and the screws were run at 350 fRPM [The put of rawhi de
extruded product was gk
0 °
&l
N ©
N ™
N
ﬁ [ =3
S | | -
ul::'. o g
NI u_
: (==
@ |
o N |
23 3 N
= s g
- <
-
R 8
o d =
(13 O
* . c,‘\ -
N =)
o &

SUBSTITUTE SHEET (RULE 26)



185 I b/ hr. The rawhide punp was run at 210 I b/hr. The extruded product was
a yell ow rawhi de product in a strip form Many

ot her typesWRt9%2318t antially pure rawhi de products, fr ee pefobdelohsdy S

can be produced with the nethods of the instant invention. ¥for 1nstance,
extruded 20 rawhi de product can be produced by the coextrusion of a pipe
shaped outer shell of pure rawhi de whi ch surrounds an interior round
strip of rawhide. Using this method, rawé/#e treats can be manufactured
whi ch resenbl e bones contai ni ng marrow. The coextruded
product is manufactured using the fillerless process of the pr esent
invention to transformrawhi de scraf® jnto a coherent mass of substantially
pure 25 rawhide in a tube-like out® i e+ Any of the additives and

fl avorings di scussed above can bf djin the outer shell. Through the
use of a coextrusion die and a secondu } screw extruder, a soft
filling, also nade of substanti alrty o8 ded rawhi de by way of
the present invention, is co-extl uded into the opt er, shel

Preferably, the tlavorlng and i B ba-ahddd to the inner filling.

—-

30 Preferably, the inner f||||no|ca e i aRd noi st by the addition
of pol ypropyl ene gl ycol ano pof ps f e. Because the product
consi sts al nost excl usively of l j € ao rawhi de scrape, with no
filler, the end product will th ef(o 1 _ o

16 WO 96/ 23419 ; | § ©

PCT/ US96/ 01307 | onger than]jt hd |} V3T | abl e pet chews.

jde a solid chew.
qaterial is sinply punped
3 of a punp, sinple extruder

Further, this is an |nexpen5|ve'may
Alternatlvely, a beef jerky m xJ orf |
into the outer shell at the diefjpl g
or another twin "

o — o ,

22a
FIG. 2

24
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5 screw extruder. Drying and cutting of the coextruded

product ‘is simlar to the processes descri bed above.
It will bevaprasget to one skilled in the art that vari ®CTURSEHINY cati ons
and equi val ents nmay be enployed in practicing this invention. No

linmitations are to be 10 inferred or inplied except as set forth in the
cl ai ns.
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17° ~ WHAT IS CLAIMED I S 1. A net hod of
manufacturing a substantially pure rawhide product conprising:
(a) pr oviwosgsaesubst anti al |y pure rawhi de whi ch has retrissan3ors

substantial |l y dehydr at ed, (b) heati ng sai d rawhide,
and (c) extrudi ng said rawhi de through a single or
doubl e screw extruder ) with a die plate.

2. The nethod of claim1 wherein said die plate is a sheeting plate and
said 10 substantially pure rawhide product is a textile |ike product.

3. The nethod of claim1 wherein said dieg FI ate is a sheeting plate and
sai d substantially pure rawhide produ"(,[ is a pet chew, further

conpri si ng:

FIG. 4

18
104

100
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cutti ng' sald—;xtrudedrav\hl de; . r ol IJ!P% ]_6@5&% ?9%7
r

extruded rawhi de; and 15 - knotting sai cut
extruded rawhide into a traditional pet chew product .

The met hoOWHATUSaCIAIVEEREIS: i n sai d substantially pure rawhi de pr oduct is a
medi cal inplant device. 5. The nethod of claim1 wherein said
rawhi de i s rawhi de scrap. 20 : The net hod of claim1 wherein said

r7éWhl d'?'hleqrrgt ﬁogme?ﬁalmﬁ%fmﬁédf sal alil;'mgurge 'S pwgtgwmgry

addi ti ves. pmwdmgarsubstaxiuaﬂyq:we fawhiide whichdas dot bedni de i s
heated in a pl urallty of sequenti spaced heating zones. 25

9. % The net hod of cl ai ﬁ&@%ﬂ@ﬁ a @ﬁd’pl urality of sequentially spaced
heati ng zones rafmﬂ'ﬁ ahgating zone, said first heating
zone conprising a mg?ns Tor | nputt| ng &t’ sai d fawhi de. 10.

The met hod of clai Mm@ V\hemudlngamd rmWh:daﬁhtthaasmglame@maneans
for the addition O{h lgtgaddl tives. 30 11. The net hod of
claim8 wherein said pl urg equentially spaced heating zones

conpri sespa | af{he*i'ﬁe’tﬁéd‘&félaﬁﬁl mlﬁ'sﬁldscﬁb lét@fstziE}%ﬁhé‘ﬁla@ﬁfd satd i nt ai ned

at a erature of approxi nat el %0 [err

18 10 substantx ¥ pure ravhiderproduct ina t@ttﬁe hk@pndductel n one of said
2Tl SRRl bt Sk et o BB B sws
(a) provi gdhtitantialy PeFerawhite prodistt 8 awm VRLmied? obﬂﬁmgmg been subst antially
- cutting said extruded rawhide;
rolling said cut extruded rawhide; and

15 " knotting said rolled cut extruded rawhide into a traditional pet chew
product.

4, The method of claim 1 wherein said substantially pure rawhide product is a
medical implant device.
5. The method of claim 1 wherein said rawhide is rawhide scrap.

20 6. The method of claim 1 wherein said rawhide is a combination of rawhide scrap

and fresh rawhide.

7. The method of claim 1 wherein said rawhide is provided with dry additives.

8.  The method of claim 1 wherein said rawhide is heated in a plurality of sequentially
spaced heating zones.

25 9. The method of claim 8 wherein said plurality of sequentially spaced heating zones
comprises a first heating zone, said first heating zone comprising a means for inputting
said rawhide.

10.  The method of claim 8 wherein each of said heating zones comprises a means for
the addition of liquid additives.

30 11.  The method of claim 8 wherein said plurality of sequentially spaced heating zones
comprises a last heating zone, wherein said last heating zone is maintained at a
temperature of approximately 50°C.

18 ) ) R O
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5 | dehydr at ed,

edirng:
r awhi de, (c) ext rudi ng said rawhi dé"t- ough. ‘asﬁ 997
positive displacenent punp. The nethod of claim 13 wherein

and a0 oL ot iﬁé&#@@*@"@%ﬁﬁ%ﬁ%ﬂz%mm@c% el B L

of shaftsdegQMnQZMeJral ity of i nterchangeabl e el enments assenbl ed on sai d
shaft. The nethod of claim 14 wherein said die plate is a
sheeting p¥at eAam@hgél off mamyfactusing a rawhide product comprisingext i | e | i ke product .

ol ant devi oo, @ prouhg o BBl AL R ks b wESAnGALlY

i nt eSchangeabl e el e @, e chosen from a- 15 group of el enents which
i ncludes nell mxin [ scs The nethod of claim 17 wherein
said plurality of i %ﬂ@“@’errents are : assenbl ed on said

of Mol | i i g sl SRaE 3o Eutile o e e W kel | 000

claim 13 wher eThe smetlsbdeofl dlaisi b3 witersin saidiposities displaeermers punipcinoindeda  and
kneadi ng ai.d rawhi de that it is forned | coherent . mass. ,
20. & STEW ST AN flsnlptBevbaenorld double SPem RIS UPESEANi de

pr ogpct far . g
subgf’am. f shaFaBid N pfifality of imerchengepbie clemos ad8BR6RE G sal P ot
subst ant i 45 y dhéymethodeof claim 14 wherein said die plate is@ shaeting platerandi saichewhide

single or ubl.e scr se and a plurality of
heat i ng zBWgE e’Fa‘ﬁ‘F g%ﬁ’ied a predeterm ned di stance al ong the I engt h
of said bagrel The method of claim 14 wherein sﬁ&'xﬂvﬁhb'ifdd\kb’lsoim%%&l insplaf)!

conpri si ng at least a first heating zone; sai | T st
heating zbhe c&hpmetho@oﬁclmelmmm&mnmyngm& ¢lements are choden from a-

assgﬁblrum on dlf%égnents whlch mcludes eudew %edlsof claim 20 wherei'n said screw19
18.  The method of claim 17 wherein said plurality of interchangeable elements are
assembled on said shafts to provide a screw profile which comprises two mixing sections
of mell mixing discs and a reverse section.
19.  The method of claim 13 wherein said extrusion step comprises shearing, mixing
20 and kneading said rawhide so that it is formed into a coherent mass.

20. A device for extruding rawhide to form a substantially pure rawhide product
comprising:
means for feeding substantially pure rawhide which has not been
25 substantially dehydrated;
a barrel comprising a single or double screw assembly and a plurality of
heating zones sequentially spaced a predetermined distance along the length
of said barrel;
said plurality of heating zones comprising at least a first heating zone;
30 said first heating zone comprising a means for receiving said rawhide; and
an extrusion die. , .
21.  The device of claim 20 wherein said screw assembly comprises:
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el ements assenbl ed on said shaft. 22."  The devicd WFEB ]997
wherein said plurality of interchangeable screw el enents corrprl ses
set -of screw el errents! h va({yl ng shape, length and pitch. The
devi ce of claim 22 h he set of screw elenents incl udes mel I m xi ng

di scs. 24. aTﬂﬁrﬁWbﬁmt&Ehﬁgmg&m&d&ﬁﬁﬁbﬁh%%dM

i nt erchangeabl e_screw el enents are assenbled on said shafts to

provi de a 2er ewlhgrdsvi qeeOdzba:mthgremsaldrpknﬂgyﬁcmtmhmg@able screw elements

m xi ng dis e ti ev. ceof cl aim 20
further cﬁﬁﬁ@%}ﬁséﬁf%ﬁ%ﬁ%ﬁﬂf arymgshagg,l gtE 8 1ce of claim20
where§ n sa3d hepHel diricefdaifiOZP WheRirpthHedet bf\gbrétd 'elements includés/mell nfikgdevi ce
of claim2Q wherein said double screw assenbly conprises a set of

slcrew el erfigess assenbl ed on a pair of shafts. © 28.  The device of
ol ur ol i ty B ai Shecdiis oF hif 2 VRRHT w3 pRAE SERRSURHE G dBmems. o\

el enents cpemsebled Gircsadvsiufiaitblprovide a screWTpr@fild fWOmiitp Bectiop§ of of
mel | m xing discs and a reverse sectlon e device of claim

20 furt herm%lbmﬂﬂgldlﬁﬁ}saﬁ arfgvessasastion. The devi ce of claim 30

Tsﬂlro; antla ;I git}{régdr Whi cf’g prodwgs%‘g?ﬁggr@&&%g%?ur d by a met ﬁod

conprising@6. The device of claim 20 wherein said hestingdzones vbrapriset a eddlingrunite r awhi de
whi ch has bﬁ‘n n,sybst I a dehydrat ed,
(b), heat | r%? sai C W@wherem said double screw asseably Comprises @ set0f¢

r awhi de t heug @fz{hﬁf& extruder and a
die plate. Qleﬁwﬁfg?éé?nlﬁ g@stantla pure rawhide product for pets
manuf.act ur2sd by’Ihelmmcemf claine2H whgrein sa1d mterchang@able screw elements comprise a8

15 - plurallty of discs. _ ,
29.  The device of claim 21 wherein said screw elements comprise a screw profile

which includes two mixing zones of mell mixing discs and a reverse section.
30. The device of claim 20 further comprising an end plate.
31.  The device of claim 30 further comprising means for cooling said end plate.
20 32 A substantially pure rawhide product for pets, manufactured by 2 method
comprising:
(a) providing a substantially pure rawhide which has not been substantially
dehydrated,
(b) heating said rawhide, and
25 (c) extruding said rawhide through a single or double screw extruder and a
die plate.
33. A substantially pure rawhide product for pets manufactured by shearing, kneading,
mixing and heating rawhide scraps such that the fibers of the rawhide scraps are broken
down and then transformed into a coherent mass.
30 34 A method of manufacturing a substantially pure rawhide pet product comprising:
(a) providing a first batch of substantially pure rawhide which has not been

substantially dehydrated,
HIIIIII |||I|| IIIII IIIII | |I||
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m xi ng and geating rawhi de scraps such that the fibers %C%S %vgéeol 3 0 7
scraps are broken down and t hen transforned into-B ugd_ FTEQS]QQ?
30 34. A met hod of manufacturing a substantially pure rawhi de pet

product conpri sing . . . (a) providing a first batch of
substantially pure @AWH‘@%HW‘%% not been

substantial Iy dehydichefeuding said rawhide through a first screw extruder and a coextrusion

20 L (b) heating said rawhide,"

(c) extruding said qig iptp petubeyr ough a first screw extruder and a coextrusion

die into a tube, s 3 L) . f
substantially pure gd;mv&%m%isc dat%atcnhoéfi:)g.lb%ﬂt\ﬁlw ﬂ&e%&ﬁ&@@ﬁumfh&
subs§anti al | y dehydsezhadbstantially dehydrated, (e) heating said second
batch of rawhide, a%t.rUd' ng said second batch

a . . (.f

of ranhide with a s@gbﬁﬁw&@e@?ﬂdbﬁeh Omehldgs "t hrough sai d
coextrusion di e suc Ijﬁﬁ : W e lé&%w 35.
The met hod of clai n@& éé%%ll‘?é%bgg?gtggn a g&%&?éﬁ?ﬁe inclu egr 10
pol y]E)r opy! ene gl ycothragh saiugmﬁmimdidmthﬂ)at the extrugied rawbﬁderﬁﬂlb?hb tube.
manuf act ng .a rawpi de pro onpri sing coextruding .g tube, o
subst ant iu:g-l y @Eﬁ@%ﬂfmwﬁﬁﬁq %ﬁ‘é Fgﬁﬂggﬁqéﬂgéﬂgh@ﬁ udesi al Iy pure
rawpgde. polypropylene glycol and potassium sorbate, |

36. A method of manufacturing a rawhide product comprising coextruding a tube of

suibstantially pure rawhide and a filler that comprises substantially pure rawhide.

B
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A method and apparatus for manufacturing a substantially pure rawhide treat or chew for pets from rawhide by extruding the rawhide
thmug_h an _ulmder (18) having a number of heating zones (263, 26b, 26¢), a pair of similar co-penctrating screws (16) and interchangeable
extrusion dics (36). The method allows for the use of wet rawhide or rawhide scraps and contemplates the addition of various additives to

the rawhide product.
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