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BACKGROUNID OF THE INVENTION

The inveration generally relates an apparatus and process for— continuously casting focd
products. More sspecifically, the invention Telates to an improved cas-ting plate and a method feor
using same.

Food products such as processed cheese may be difficult to cut o—xrslice because, for examp e,
the cheese tends #&o cling to the cutting surfaces. For this or other reas=ons, it may be preferable to
form the hot me=lted product into thin sheets of perhaps four feet w.ride, for example, using =
extrusion or castang process. A conventiomal cheese casting machin e shown in FIGURE 1, feor
example, uses a ccooling belt, such as a stainless steel belt, driven by large drums. Pans may boe .
installed at the uradersides of the belts to flood the insides of the belt vvith a cooliﬁg medium succh
as arefrigerated g=iycol solution. A pressurized dischargé manifold for distributing the food product,
such as molten c=heese, onto the cooling belt and for forming the preoduct into a sheet having- a
controlled thickn_ess, may be mounted at tl:;e infeed end of the machime on top of the belts ("top-
cast™). This equiipment may, alternatively, be mounted at some positaon around the radius of thhe
upper drum at thes infeed end ("angle-cast”). Alternatively, a gauge roll=er on a chill roll may be used
to provide a castesd food product in sheet forrm. The thin, cooled sheets rmay be slit into narrow strixps
or ribbons. The ssirips may then be stacked and cut to length for packagzing, s-uch as in slice or otheer
forms.

A convemutional pressure manifold used for casting a food prodwmuct such as processed cheesse

across a casting boelt at a controlled thickness, is a closed cavity typica_lly consisting of a two-pie ce
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chamber. Convent=ionally, a positive displaccment pump distributes the fcood product to the
pressurized closed cavity of the manifold. The closed cavity receives the hot. food product under
pressure and distrilbutes it uniformly along the full length of the manifold,.. which is oriented
perpendicular to thee length of the casting belt. Due to the closed cavity of the= pressure manifold,
when cooled food poroduct such as sticky processed Cheese must be cleaned otcat of the chamber as
is periodically req.uired, to clear out blocked ports, etc., it may be necesssary to remove and
disassemble the mznifold. This can be a time consunaing and laborious task. Tmn addition, the pump
has inherent variabwility associated with it, depending upon the pump controls a=s well as fluctuations
in the temperature and viscosity in the food product.

Pressure m_anifolds also typically employ PID» (proportional, integral aned derivative) controls
to maintain pressumre to the manifold. To satisfy commercial requirements, focod product deposition
onto the cooling b=elt must be accomplished rapidly andona continuous basiss to accommodate the
high rate at whickn the product is discharged on the casting belt. The manifoled should also provide
a uniform and c-ontinuous discharge of the heated food product to the casting surface with
appropriate adjus iment means provided, as needed, to accommodate differeneces in product density
and viscosity.

Convent=ional pressure manifolds utilize plastic inserts or dividers to control the height of
the manifold above the cooling belt. Multiple valve controis are also used i disiribute the food
product within tlhe manifold. For cleaning, the manifold is typically removeed using 2 hoist due to

its weight (e.g., 300 pounds). Cumbersome and time-consuming removal =and replacement of the
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manifold iss also required +for most changeovers, as may~ be necessitated by rproduct formula or sheset
width charges.

Th-ere are disadv=antages to using chill roll te=chnology. Chill rolls may be 4-5 feet in
diameter, =and employ a somaller gauge roll, adjustable Mn height above the chill roll, for varying —the
product sbmeet thickness. _A bubble of cheese is deposite=d upstream of the gzauge roller, and proces=eds
downstrez=am toward the gauge roller as the chill roll rotates. To preverat the food product fr-om
sticking tc the gauge roll surface forming the product i-mto a sheet, the gaugze roll is chilled, typically
using a ceooling solutionz, which adds to the cost and. complexity of the chill roll apparatus. "The
gauge tol_1is also machimned to a given outer diameter—, and the thickness of each ribbon across- the
width of ~the product she=et is not individually control1able using a gauge roll.

Awccordingly, obojects of the present inventioon include: the proevision of an econom-ical,
substanti ally lighter, meore user-friendly casting appaaratus, which rende=rs valve and PID controls
unnecesssary, and whicln need not be removed for ch=angeovers. It woul d als.o be advantageowas to
provide acasting appar—atus which is easily adjustabl_e, such as from an eoperator station locate=d on

the floomr level, and which may be more easily cleane=d than conventionzal pressure manifolds.

DEFIN ITION OF CI_AIM TERMS
~The following terms are used in the claims +of the patcst as fle=d and are intended to have

their br ©adest meaningz consistent with the requirermnents of law. Whemre alternative meaninggs are

possibl- €, the broadest -meaning is intended. All wor—ds used in the clain—s are intended to be ussed in
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the no xmal, customary usage ofif grammar and the English larmguage.
"Casting blade” means a device having a fixed edge, whhich may constitute a variety of shapes
and s@zes, for forming a puddle of food product deposited on a surface into a =sheet-like form.
"Casting belt" means =2 conveyor belt or other mea ms, which may be c hilled or cooled,

suitabole for supporting a cast feood product.

SUMEMARY OF THE INVE NTION

The objects mentionedd above, as well as other objects, are solved by the gpresent invention,
whicch overcomes disadvantagzes of prior art casting apparamtus and continuous casting processes,
whil € providing new advantagses not believed associated wi_th such apparatus or processes.

In one preferred emboediment, a lightweight, easily aadjustable casting app=aratus-is provided.
The casﬁng apparatus has an open cavity for accepting focad product on an upsatream side and for
prociucing a cast sheet of the food product. A distribution sTystem, suchas a éuxmp and piping, may
be wsed to deposit the food prcoduct onto a moving support siarface, suchas a castimng belt or chill roll,
and on the upstream side of tThe casting apparatus at a subs=tantially predetermin_ed deposition rate.

A rmechanism, such as a photoeye, may be used to measucre the height of the £ood product being
depsosited on the support surf=ace. The casting apparatus in-cludes a static ca;sting blade located at a
pre determined height above “the support surface, for deierpminiuy thc thickness sof the food product
she=et. The casting apparatu=s may be of the top-cast or angzle-cast variety.

The height of the caasting blade may be adjusted during the casting cperation. A blade
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adjustment,. such as a linear actuatosr, may be used to adjust the height of the entire= casting blade

above the s—upport surface. A numkoer of blade portion adjustme=nts, which may be= evenly spaced

along the c=asting bladg, may be use=d to adjust the height of precietermined portions=s of the casting
blade abovee the support surface.

Desvices or mechanisms ma~y be used to control the dime-msions of the prodimct sheet. Thus,
the casting apparatus may include ~vertical plates inside its operm cavity to adjust th_e puddle width.
On the dovsvnstream side of the castEng apparatus, opposing side wrails located along ==t least aportion
of a longitrudinal periphery of the ssupport surface may be used to control the widtsh of the product
sheet. In omn alternative embodimemnt, the distance between the oppoéing side rails mmay be adjusted

Pre=ferably, pressure is maintained within apredetermineci range on the castirag apparatus (not
including the casting blade) and agzainst the support surface. Foor this purpose, ones or fitore spring-
loaded terasioning members may bwe used.

Ussing the principles of thes present invention, a castinme apparatus weighi-ng less than 100
pounds, a-nd as light as about .5 0 peounds, may be provided. Sucha lightweight asssembly facilitates
cleaning =and replacement of the ¢ .asting apparatus.

Miany different kinds of food products may be proc=essed using ‘ghe p-xesent invention,
includinge;, processed cheese and p eanut butter, for exarnple, as  well as less viscoums and more fluid,
gelatin-b ased food products, for example.

A process for casting a fowod product into a sheet also #orms a part of the gpresent invention.

A movinmg support surface for thez food product is provided. A= puddle of molten food product may

-6-
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be deposited on the suppoort surface, at an upstream side o f an open-cavitied acasting apparatus
mounted above the suppomt surface. The casting apparatus ~uses 2 casting blade= to caste the food
product to a predeterminec thickness. The height above the ssupport surface of thee casting blade, or

of preselected portions of the casting blade, may be adjustiomg during use of the casting apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS

The novel featuress which are characteristic of the imavention are set fortzh in the appended
claims. The invention itseR{, however, together with further obijects and attendant sadvantages thereof,
will be best understood Wby reference to the following desscription taken in ccomection with the
accompanying drawings, in which:

FIGURE 1 is a pe=rspective view of a conventional —heese casting machi_ze using a pressure
manifold having a close cavity;

FIGURE 2 is a pe=tspective view from the upstream end of one preferred . embodiment of the
present invention, illustr=ating a top-cast, open—caviﬁed.cast-_ing apparatus in whi- ch a "puddle” of'the
food product has been adischarged on the casting belt ard on the upstream  side of the casting
apparatus;

FIGURE 3 is a polanar perspective view of the cast-ing apparatus of FIGGURE 2;

FIGURE 4 is a sside sectional view of the casting aapparatus of FIGUKR I 2,

FIGURE 5 is a poartial side sectional view of the caasting apparatus of EXIGURE 2;

FIGURE 5a is perspective view of portions of the casting apparatwus of FIGURE 2 in

-7-
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unassemmbled form;
FIGURE 6 is a sectional view taken along sections lines 6»-6 of FIGURES3;
FIGURE 7 is a top sectional v—iew of the casting apparatus taken along sectiozms lines 7-7 o=t
FIGUR-E6;
FIGURE 8§ is an enlarged side=, partial sectional view of thes casting apparatus  of FIGURE 2;
FIGURE 9 is a sectional vieww of the casting apparatus of  FIGURE 2;
FIGURE 10 is a sectional view of the casting blade adj ustment device forx adjusting tite
height of the entire casting blade of ®he casting apparatus of FIG URE 2;
FIGURE 11 is an enlarged v—iew of the circled portion of FIGURE 10;
FIGURE 12 is a sectional —view of the casting blade =adjustment device of the castirag
-apparaus of FIGURE 2;
FIGURE 13 is an enlarged vw=iew of the circled portion o= FIGURE 12,
EFIGURES 14 and 15 are plawnar side and downstream views, respectively, cof an angle-c=ast
embo-diment of the casting apparatums of the present invention; a_nd
FIGURES 16 and 17 are pe-xspectives view of the castirag apparatus in raissed and lower—ed

positions, respectively.

DET-AILED DESCRIPTION Ok~ THE PREFERRED EMESODIMENTS
Set forth below is a desccription of what are curremtly believed to t>e the prefer—red
embeodiments and/or best exampless of the invention claimed. “Future and presentc alternatives and

~
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modificationss to these preferred embodiment s are contemplated. Any al—ternatives or modi—fications

which make i-msubstantial changes in functior, in purpose, in structure or—in result are inteneded to be
covered by the claims of this patent.

The peresent invention utilizes a static blade, preferably of stainl_ess steel, as a fixesd edge to
cast a food paroduct to predetermined dimenssions. The casting blade is Tocated at a knowna distance
above a mov-ing casting belt, typically also Of stainless steel, which is imn turn located over— a rigidly
mounted wezir plate. A food product to be cast, such as all types of proc—essed cheese, gela tin-based
food products such as spiced gelatins, or other food products, is delive=ted to the upstrearm edge of
the casting belade where it is distributed by geravity. As the casting belt mmoves, the producttis pulled
under the czasting blade, casting the product to a known thickness arad width. As will_ be better
understood from the following descriptiom, the invention may be wmsed with casting apparatus
employing =1 casting belt, as well as those uasing a chill roll.

Refe=rring now to a preferred embodiment of the invention skown in FIGURE 2, casting
device 10 communicates with a food producst distribution system 15, whnich may include ar—3 extrusion
and/or pum_ping system with piping, as sh.own, to controllably depossit a "puddle” 17 ofthe food
product, suech as molten cheese, spiced gel atin (as described in co-perding Qatent applic=ation ﬁl;ed
on the same day as this application, assigned to the same assignee, anc titled "Product A—nd Process
ForDelivex-ing Flavoring Agents To Food P*roducts," incorporated here=1n by reference), vr= vilici foud
.products, oento casting belt 20, which is'moving in the direction shown by the arrow. L_ightweight

casting dewice 25 evenly distributes the food product into a sheet 27 “having a controlle d thickness
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and width, as further desscribed below. A measuring device, such as photo-eye 29, may be mounte-d

on casting device 25 to monitor the puddle height, and may electronically co-nnnuni;:ate with thae

distribution system 15 o increase or decrease the speexd of food product dis—tribution in order t=o

maintain a product pudedle with uniform dimensions. ¥Piping 15 may be supsported by Y-shape-d
support 103 (FIGURE Sa).

Referring now t o FIGURES 3-5, a preferred ermbodiment of the cast=ing apparatus of thme
present invention, genemally referenced as 25, is shown. Casting apparatus 25= is an open-cavitiecH,
static device with a cast-ing blade 37 which evenly contaacts and uniformly dist=ributes food product
over casting belt 20 intoe asheet form. Casting belt 20 ricles over wear plate 40, which may be madile
of a low-friction materi.al such as UHMW plastic.

Referring to FIGGURES 6 and 7, plastic width adj-ustment plates 28 may~ be used fo adjust thme
width of the puddle 17. It will be understood that with tthe angle-cast examp.lq shown in FIGURE-S
14 and 15, described bezlow, these plates may be machineed to the radius of the —asting belt. Devicess
such as sliders 31, in cosnjunction with (e.g.) thumbscre=ws, not shown, may be used to allow platess
28 to be slid and then raigidly adjusted about the length of casting blade 37.

Referring to FICGURES 5-7, plastic inserts 43 fit within brackets 59' (FIGURE 5a), whicch
are rigidly connected at their topmost portions to the bot#om portion of hold-doewn assembly 46, amd
are used to hold down casting beit 20ina predetenm;ned position on weadr pieaie 40. Inscris 43. al;a
similar in shape and ide=ntical in function (i.e., to conirol the height of the cas ting apparatus abowe

the casting belt) to the gplastic inserts or dividers used with conventional presssure manifolds.

-10-
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Referring #o FIGURES 6-7, spring-loaded tensioners 53, mounted or fixed support 47 ,may
be used to hold U channel 46, and thus the remain-der of casting apparatus 2_5 not including czasting
blade 37, down wwithin a predetermined tension r—ange against casting belt 20. This protec=ts the
casting device froem wear and rubbing against the moving, preferably stain}: ess steel casting belt.

Mechanis—m for selectively adjusﬁr;é the beight of casting blade 387, or portions tha ereof,
during use of the casting apparatus, or off-line, ar-e now described.

Referring to FIGURES 8-13, a mechanic=al adjustment tool such ass linear actuator S5, for
example, permits: the entire casting blade 37 to bee raised or lowered and thaus located at a se=lected
height above the casting belt. Blade 37 is carrie«d by side plates 71 (FIGUJRE 5a), contactimg the
distal end of linezar actuator 55 (FIGURE1O0). Lin ear actuator 55 may incluc3e a knob 88 whic=h may
be rotated by an operator at ground level; rotation of knob 88, in tum, rmnay rotate shaft 91 and
threaded rod 92 vvhich functions as‘ the linear actu_ation device for adjusting —the height of the casting
blade "on the fly* * (during the casting operation) teo within (pref;erably) thou=sandths of an inckn, so as
to reiiably controssheet tk;ickness. This casting bk_ade height adjustment allcows an operator to- adjust
blade height to amccount for differences in produ«ct thickness and viscosity= caused by tempesrature
ﬂucmaﬁons, pro-duct inconsistency or other varizables.

Referringz to FIGURES 3, 5, 6 and 15, mexchanisms 57 for selectivel "y adjusting the he=ight of :
portions of the czasting blade 37 are provided, sucim as thumbscrews or turnbumckics, iay b uni_froly
distributed alongg the casting blade 37. These mecshanisms 57 are mounted n bar 61 (see FIGGURES

5a and 8) and pesrmit slight "on the fly” or off-lirme adjustments to the area ~of the blade adjac=ent the
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individual adjustment rmechanism 57. Using blade adlljustments 57, the cast-ing blade may i)e aligrmed
paralle] to the casting Eoelt and wear plate so that the thickness of the foodR product being extrudlled
is consistent across the= width of the sheet.

FIGURES 14 a nd 15 illustrate a less-preferre=d, angle-cast embodi—ment of the present
invention, in which cassting belt 20 is mounted on drvamm 75. A plastic dam 70 may be used to getéin
puddle 17 of the food product and resist it from drospping down the upst—ream side of the casﬁ_ﬁg
blade under the influermce of gravity.

To facilitate cl eaning, adjustment and repl=acement of the castimg apparatus, arm(s) 93
pivotally connecting th_e casting apparatus for rotatiomn about support bar 8C) may be used, as showwn
in FIGURES 14-17. Axrcylinder 87 is rigidly mounted to support plate 56 =and may be used to dri_ve
rotation of arm(s) 93, ass shown. Tap block 51, locateci below suppoﬁ plate =56 (FIGURESA), whi_ch
may be oriented At a2° angle, for example, may be use=d to ensure contact betwg:en wear plate 40 a—nd
casting belt 20. .

| Upon extrusionu, a low viscosity food product= such as spiced gelatimn, described above, m_ay
be so fluid that, despites cooling, it will not retain its fextruded.dimensional characteristics. If su_ch
a fluid-like product is zallowed to freely flow, the extruded width of the pr-oc%uct may increase, a—nd
thus the sheet thicknesss may decrease, resulting in an_ inconsistent thicknes. s across the width of t=he
extrusion. In some casses, the fluid-like product maxwy travel 4-6 feet betor—e it 1s cooled enough to
begin retaining its geommetrical shape. To solve this —problem and prevent the product from losi—ng

its dimensional charact-eristics, side rails 30 may be lo cated downstream of —asting blade 37, on ea_ch

-12-
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side of the extruded prociuct. Side rails 30 contact the cast-ing belt and act as a bouncdary for the
fluid-like product until it is cooled enough to retain its dimerasional characteristics. The=se side rails
may be vertical or turnedll 45 degrees relative to the plane of the casting belt surface. The side rails
may also be adjusted wicdth-wise (i.e., they may be brought closer together or farther —apart) using
convenient controls such as thumbscrews, to provide the proaduct sheet with a predetermmined width.
The side rails may be constructed from plastic or any othemr material that is not damamging to tﬁe
preferably statnless steel casting belt, as further disclosed in co-pending U.S. Serial No. __, titled
"Casting Food Products “To Controlled Dimensions," incorperated herein by reference, assigned to
the same assignee as here, and filed on the same day as this patent application. The ext—ruded sheet
27 may then be further cooled so that it ma}; be cut into ribboons using conventional app=aratus such
as aribbon slitting and tvvisting mechanism (not shown). Thaeribbons may then be further cut into
slices or other forms and gpackaged. It hasbeen found that for- more viscous prqducts, likee processed
cheese, the use of side razils may be unnecessary.

Various advantagzes and benefits flow from use of the present invention. Thus, it will now
be appreciated that a ligh®weight, simplified and economical c;sﬁng device is provided mn which an
open cavity rather than a —pressure manifold may be used. Vamlve controls and PID contr-ols‘ are also
rendered unnecessary. Irstead, more economical high/low sspeed control with digital (IZevel) input
may be employed.

Casting apparatuss 25 also need not be removed for cha.nge;wets. Due to its open c=avity, food

product such as processecd cheese can be scraped or otherwise cleaned from inside the cav—ity without

-13-
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the need to remve or disassemble the castiomg apparatus.

Due to ;ts relatively light weight o=f preferably less than abmout 100 pounds, and n—ost
preferably less ®han about 50 pounds, the camsting apparatus may be e=asily raised and lowered_ for
cleaning using, -€.g., a pneumatic cylinder ass shown in FIGURE 16. T his also allows sheet he—ight
adjustment to bes performed from an operato x station located on floor levelr

Additiomally, with the present invenstion the food product pl;dclle is deposited upstreanm 6f
the casting appa.ratus, and the cohesive force between the food product and the casting belt pullss the
food product un_derneath the casting blade, careating a product sheet of vaniform thickness. Thus., the
present inventiosn can accommodate minor fl-uctuations in pump speed ~without affecting the des . ired
dimensions of t"he food product sheet.

The abo~ve description is not intendedl to limit the meaning of thes words used in the follovwwing
claims that defi-ne the invention. Rather, it is contemplated that futur-e modifications in structzure,
function or restlt will exist that are not subsstantial changes and that adl such insubstantial chaxrges

in what is clainmed are intended to be covere=d by the claims.

-14-
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‘We Claim:
1. A lightweight, easily adjustabl_ecasting apparatus having =an open cavity fo raccepting

food producst on an upstream side and for producing a cast sheet of the #ood product, co-mprising:
a moving support surface for —the food product; and
a casting blade located at a predetermined height abowwe the support surface for

determinings the thickness of the food produck sheet, the height of the cas—ting blade being adjustable

during the casting operation.

2. The casting apparatus of Claimn 1, further comprising me ans for depositirag the food

product ont-o the support surface and on the u_pstream side of the casting . apparatus at a stmbstantially

predetermimed deposition rate.

i

3. The casting apparatus of Clai-m 1, further comprising an adjustment mec—hanism for

adjusting tkhe height of the casting blade abo—ve the support surface,

4. The casting apparatus of Clakm 3, wherein the adjustme nt inechanism ceomprises a

linear actusator.
5. The casting apparatus of Clazim 1, further comprising a —plurality of adju_stments
-15-
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devicces located along the casting blade, the adjustment devicess permitting the h_eight of

prede=termined portions of the casting blade above the support surfac € to be adjusted.

6. The casting apparatuss of Claim 1, wherein the suppor—t surface corprises = casting
belt.

7. The casting apparatus of Claim 1, wherein the support surface comprises a chill roll.

8. The casting apparatus of Claim 2, wherein the deposit®on means comprises aphoto-

eye moeasuring the height of the food_ product being deposited on the support surface.

9. The casting apparatus of Claim 1, further comprising maeans for controlling t=he width

of thes sheet of the food product.

10.  Thecasting apparatus of Claim 9, wherein the cdntrollimg means comprises <opposing

side mrails lochted along at least a porttion of a longitudinal periphery of the casting belt.

11.  The casting apparatus of Claim 10, wherein the distan ce between the oppossing side
rails -may be adjusted

12.  Thecasting apparatus of Claim 6, further comprising nm cans for maintaining pressure

-16-
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within a predeterrmined range on the casting appara-tus and against the casting be=lt, the pressure

means not maintairing the pressure on the casting bl ade..

13. The

casting apparatus of Claim 12, whe erein the maintaining means ceomprises one or

more spring-loaded® tensioning members.

14, The
pounds.

15. The
apparatus.

_ 16. The

cast apparatus.

16. The
cheese.

17. The

casting apparatus of Claim 1, whesein the casting apparatus weig_hs less than 100

casting apparatus of Claim 6, whe=rein the casting apparatus comporises a top-cast

casting apparatus of Claim 6, whe=rein the casting apparatus comprises an angle-

casting apparatus of Claim 1, wEuerein the food product comperises processed

casting apparatus of Claim 1, wh-erein the food product is gelat—in-based.

-17-
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18. A lightweight, open-cavitied casting app aratus for producing a cast= sheet of a foodi

product, comprising:

a movin g support surface for the food pr-oduct;

a distrib-ution system for depositing the —food product onto the mov—ing support anci
upstream of the castings, apparatus;

a castingg blade located at a predetermines=d height above the support for determinings
the thickness of the shezet of the food product; and

height a djustment mechanisms for permi—tting adjustment of the heigzht of the castinges
blade above the support surface during casting oper=ation, the height adjustmesnt mechanismss
permitting adjustment to the height of the entire camsting blade as well as two the height o

predetermined portionss of the casting blade.

15. A processs for casting a food product int a sheet, comprising the s—teps of:
providimg a moving support surface and zan open-cavitied casting ap—paratus mountead
over the support surface, the casting apparatus having =2 castiné blade;
depositing the food product in molten form on the moving sup=port surface aned
upstream of the castingg apparatus;
using tae casting biade o caste ihe fouda product 16 a prodetenminesd thickness.
20.  The process of Claim 19, further compr—ising the étep of adjusting the height of

the casting blade, or o fpreselected portions of the cast—ing blade, above the suppoort surface.

-18-
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