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BACKGROUND OF THE INVENTION

The invention generally relates an apparatus and process for continuously casting food
products. More specifically, the invention relates to an improved casting plate and a method for
using same.

Food products such as processed cheese may be difficult to cut or slice because, for example,
the cheese tends to cling to the cutting surfaces. For this or other reasons, it may be preferable to
form the hot melted product into thin sheets of perhaps four feet wide, for example, using an
extrusion or casting process. A conventional cheese casting machine shown in FIGURE 1, for
example, uses a cooling belt, such as a stainless steel belt, driven by large drums. Pans may be .
installed at the undersides of the belts to flood the insides of the belt with a cooliﬁg medium such
as arefrigerated glycol scl)lution. A pressurized dischargé manifold for distributing the food product,
such as molten cheese, onto the cooling belt and for forming the product into a sheet having a
controlled thickness, may be mounted at tI;e infeed end of the machine on top of the belts ("top-
cast™). This equipment may, alternatively, be mounted at some position around the radius of the
upper drum at the infeed end ("angle-cast"). Alternatively, a gauge roller on a chill roll may be used
to provide a casted food product in sheet form. The thin, cooled sheets may be slit into narrow strips
or ribbons. The strips may then be stackedand cut to length for packaging, ;uch as in slice or other
forms.

A conventional pressure manifold used for casting a food product such as processed cheese

across a casting belt at a controlled thickness, is a closed cavity typically consisting of a two-piece
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chamber. Conventionally, a positive displacement pump distributes the food product to the
pressurized closed cavity of the manifold. The closed cavity receives the hot food product under
pressure and distributes it uniformly along the full length of the manifold, which is oriented
perpendicular to the length of the casting belt. Due to the closed cavity of the pressure manifold,
when cooled food product such as sticky processed cheese must be cleaned out of the chamber as
is periodically required, to clear out blocked ports, etc., it may be necessary to remove and
disassemble the manifold. This can be a time consuming and laborious task. In addition, the pump
has inherent variability associated with it, depending upon the pump controls as well as fluctuations
in the temperature and viscosity in the food product.

Pressure manifolds also typicaily employ PID (proportional, integral and derivative) controls
to maintain pressure to the manifold. To satisfy commercial requirements, food product deposition
onto the cooling belt must be accomplished rapidly and on a continuous basis to accommodate the
high rate at which the product is discharged on the casting belt. The manifold should also provide
a uniform and continuous discharge of the heated food product to the casting surface with
appropriate adjustment means provided, as needed, to accommodate differences in product density
and viscosity.

Conventional pressure manifolds utilize plastic inserts or dividers to control the height of
the manifold above the cooling belt. Multiple valve controls are also used to distribute the food
product within the manifold. For cleaning, the manifold is typically removed using a hoist due to

its weight (e.g., 300 pounds). Cumbersome and time-consuming removal and replacement of the
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manifold is also required for most changeovers, as may be necessitated by product formula or sheet
width changes.

There are disadvantages to using chill roll technology. Chill rolls may be 4-5 feet in
diameter, and employ a smaller gauge roll, adjustable in height above the chill roll, for varying the
product sheet thickness. A bubble of cheese is deposited upstream of the gauge roller, and proceeds
downstream toward the gauge roller as the chill roll rotates. To prevent the food product from
sticking to the gange roll surface forming the product into a sheet, the gauge roll is chilled, typically
using a cooling solution, which adds to the cost and complexity of the chill roll apparatus. The
gauge roll is also machined to a given outer diameter, and the thickness of each ribbon across the
width of the product sheet is not individually controllable using a gauge roll.

Accordingly, objects of the present invention include: the provision of an -economical,
substantially lighter, more user-friendly casting apparatus, which renders valve and PID controls
unnecessary, and which need not be removed for changeovers. It would aléo be advantageous to ‘
provide a casting apparatus which is easily adjustable, such as from an operator station located on

the floor level, and which may be more easily cleaned than conventional pressure manifolds.

DEFINITION OF CLAIM TERMS
The following terms are used in the claims of the patent as filed and are intended to have
their broadest meaning consistent with the requirements of law. Where alternative meanings are

possible, the broadest meaning is intended. All words used in the claims are intended to be used in
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the normal, customary usage of grammar and the Epglish language.
"Casting blade" means a device having a fixed edge, which may constitute avariety of shapes
and sizes, for forming a puddle of food product deposited on a surface into a sheet-like form.
"Casting belt" means a conveyor belt or other means, which may be chilled or cooled,

suitable for supporting a cast food product.

SUMMARY OF THE INVENTION

The objects mentioned above, as well as other objects, are solved by the present invention,
which overcomes disadvantages of prior art casting apparatus and continuous casting processes,
while providing new advantages not believed associated with such apparatus or processes.

In one preferred embodiment, a lightweight, easily adjustable casting apparatusis provided.
The casﬁng apparatus has an open cavity for accepting food product on an upstream side and for
producing a cast sheet of the food product. A distribution system, suchasa pﬁmp and piping, may
be used to deposit the food product onto 2 moving support surface, suchas a casting belt or chill roll,
and on the upstream side of the casting apparatus at a substantially predetermined deposition rate.

A mechanism, such as a photoeye, may be used to measure the height of the food product being
deposited on the support surface. The casting apparatus includes a static calsting blade located at a
predetermined height above the support surface, for determining the thickness of the food product
sheet. The casting apparatus may be of the top-cast or angle-cast variety.

The height of the casting biade may be adjusted during the casting operation. A blade

5.
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adjustment, such as a linear actuator, may be used to adjust the height of the entire casting blade

above the support surface. A number of blade portion adjustments, which may be evenly spaced

along the casting bladg, may be used to adjust the height of predetermined portions of the casting
blade above the support surface.

Devices or mechanisms may be used to control the dimensions of the product sheet. Thus,
the casting apparatus may include vertical plates inside its open cavity to adjust the puddle width.
On the downstream side of the casting apparatus, opposing side rails located along at least aportion
of a longitudinal periphery of the support surface may be used to control the width of the product
sheet. In an alternative embodiment, the distance between the oppdsing side rails may be adjusted

Preferably, pressure is maintained within apredetermined range on the casting apparatus (not
including the casting blade) and against the support surface. For this purpose, one or more spring-
loaded tensioning members may be used.

Using the principles of the present invention, a casting apparatus weighing less than 100
pounds, and as light as aboutlSO pounds, may be provided. Such a lightweight assembly facilitates
cleaning and replacement of the casting apparatus.

Many different kinds of food products may be processed using t.he present invention,
including processed cheese and peanut butter, for example, as well as less viscous and more fluid,
gelatin-based food products, for example.

A process for casting a food product into a sheet also forms a part of the present invention.

A moving support surface for the food product is provided. A puddle of molten food product may

-6~
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be deposited on the support surface, at an upstream side of an open-cavitied casting apparatus
mounted above the support surface. The casting apparatus uses 2 casting blade to caste the food
product to a predetermined thickness. The height above the support surface of the casting blade, or

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

BRIEF DESCRIPTION OF THE DRAWINGS

The novel features which are characteristic of the invention are set forth in the appended
claims. The invention itself, however, together with further objects and attendant advantages thereof,
will be best understood by reference to the following description taken in connection with the
accompanying drawings, in which:

FIGURE 1 is a perspective view of a conventional cheese casting machine using a pressure
manifold having a closed cavity;

FIGURE 2 is a perspective view from the upstream end of one preferred embodiment of the
present invention, illustrating a top-cast, open-cavitiedicasting apparatus in which a "puddle” of the
food product has been discharged on the casting belt and on the upstream side of the casting
apparatus;

FIGURE 3 is a planar perspective view of the casting apparatus of FIGURE 2;

FIGURE 4 is a side sectional view of the casting apparatus of FIGURE 2;

FIGURE 5 is a partial side sectional view of the casting apparatus of FIGURE 2;

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

-7-
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unassembled form;

FIGURE 6 is a sectional view taken along sections lines 6-6 of FIGURES3;

FIGURE 7 is a top sectional view of the casting apparatus taken along sections lines 7-7 of
FIGURES;

FIGURE 8 is an enlarged side, partial sectional view of the casting apparatus of FIGURE 2;

FIGURE 9 is a sectional view of the casting apparatus of FIGURE 2;

FIGURE 10 is a sectional view of the casting blade adjustment device for adjusting the
height of the entire casting blade of the casting apparatus of FIGURE 2;

FIGURE 11 is an enlarged view of the circled portion of FIGURE 10;

FIGURE 12 is a sectional view of the casting blade adjustment device of the casting
apparatus of FIGURE 2;

FIGURE 13 is an enlarged view of the circled portion of FIGURE 12,

FIGURES 14 and 15 are planar side and downstream views, respectively, of an angle-cast
embodiment of the casting apparatus of the present invention; and

FIGURES 16 and 17 are perspectives view of the casting apparatus in raised and lowered

positions, respectively.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Set forth below is a description of what are currently believed to be the preferred

embodiments and/or best examples of the invention claimed. Future and present alternatives and

S

-8-
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modifications to these preferred embodiments are contemplated. Any alternatives or modifications
which make insubstantial changes in function, in purpose, in structure or in result are intended to be
covered by the claims of this patent.

The present invention utilizes a static blade, preferably of stainless steel, as a fixed edge to
cast a food product to predetermined dimensions. The casting blade is located at a known distance
above a moving casting belt, typically also of stainless steel, which is in turn located over a rigidly
mounted wear plate. A food product to be cast, such as all types of processed cheese, gelatin-based
food products such as spiced gelatins, or other food products, is delivered to the upstream edge of
the casting blade where it is distributed by gravity. As the casting belt moves, the product is pulled
under the casting blade, casting the product to a known thickness and width. As will be better
understood from the following description, the invention may be used with casting apparatus
employing 2 casting belt, as well as those using a chill roll.

Referring now to a preferred embodiment of the invention shown in FIGURE 2, casting
device 10 communicates with a food product distribution system 15, which may include an extrusion
and/or pumping system with piping, as shown, to controllably deposit a "puddle” 17 of the food
product, such as molten cheese, spiced gelatin (as described in co-pending Ratent application ﬁléd
on the same day as this application, assigned to the same assignee, and titled "Product And Process
ForDelivering Flavoring Agents To Food Products,” incorporated herein by reference), or other food
products, onto casting belt 20, which is.moving in the direction shown by the arrow. Lightweight

casting device 25 evenly distributes the food product into a sheet 27 having a controlled thickness

-9
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and width, as further described below. A measuring‘ device, such as photo-eye 29, may be mounted

on casting device 25 to monitor the puddle height, and may electronically communicate with the

distribution system 15 to increase or decrease the speed of food product distribution in order to

maintain a product puddle with uniform dimensions. Piping 15 may be supported by Y-shaped
support 103 (FIGURE 5a).

Referring now to FIGURES 3-5, a preferred embodiment of the casting apparatus of the
present invenﬁon, generally referenced as 25, is shown. Casting apparatus 25 is an open-cavitied,
static device with a casting blade 37 which evenly contacts and uniformly distributes food product
over casting belt 20 into a sheet form. Casting belt 20 rides over wear plate 40, which may be made
of a low-friction material such as UHMW plastic.

Referring to FIGURES 6 and 7, plastic width adjustment plates 28 may be used fo adjust the
width of the puddle 17. It will be understood that with the angle-cast examph shown in FIGURES
14 and 15, described below, these plates may be machined to the radius of the casting belt. Devices
such as sliders 31, in conjunction with (e.g.) thumbscrews, not shown, may be used to allow plates
28 to be slid and then rigidly adjusted about the length of casting blade 37.

Referring to FIGURES 5-7, plastic inserts 43 fit within brackets 59 (FIGURE 5a), which
are rigidly connected at their topmost pbrtions to the bottom portion of hold-down assembly 46, and
are used to hold down casting belt 20 in a predeterﬁned position on wear plate 40. Inserts 43. aré
similar in shape and identical in function (i.e., to control the height of the casting apparatus above

the casting belt) to the plastic inserts or dividers used with conventional pressure manifolds.

-10-
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Referring to FIGURES 6-7, spring-loaded tensioners 53, mounted on fixed support 47, may
be used to hold U channel 46, and thus the remainder of casting apparatus 25 not including casting
blade 37, down within a predetermined tension range against casting belt 20. This protects the
casting device from wear and rubbing against the moving, preferablsr stainless steel casting belt.

Mechanism for selectively adjusting the height of casting blade 37, or portions thereof,
during use of the casting apparatus, or off-line, are now described.

Referring to FIGURES 8-13, a mechanical adjustment tool such as linear actuator 55, for
example, permits the entire casting blade 37 to be raised or lowered and thus located at a selected
height above the casting belt. Blade 37 is carried by side plates 71 (FIGURE 5a), contacting the
distal end of linear actuator 55 (FIGURE10). Linear actuator 55 may include a knob 83 which may
be rotated by an operator at ground level; rotation of knob 88, in turn, may rotate shaft 91 and
threaded rod 92 which functions as' the linear actuation device for adjusting the height of the casting
blade "on the fly" (during the casting operation) to within (prei::erably) thousandths of an inch, so as
to reﬁably control sheet tt\lickness. This casting blade height adjustment allows an operator to adjust
blade height to account for differences in product thickness and viscosity caused by temperature
ﬂuctuaﬁons, product inconsistency or other variables.

Referring to FIGURES 3, 5, 6 and 15, mechanisms 57 for selectively adjusting the height of
portions ofthe casting blade 37 are provided, such as thumbscrews or turnbuckles, may be uniformly
distributed along the casting blade 37. These mechanisms 57 are mounted on bar 61 (see FIGURES

5a and 8) and permit slight "on the fly" or off-line adjustments to the area of the blade adjacent the

-11-
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individual adjustment mechanism 57. Using blade adjustments 57, the casting blade may 1;)e aligned

paralle] to the casting belt and wear plate so that the thickness of the food product being extruded
is consistent across the width of the sheet.

FIGURES 14 and 15 illustrate a less-preferred, angle-cast embodiment of the present
invention, in which casting belt 20 is mounted on drum 75. A plastic dam 70 may be used to ;etélin
puddle 17 of the food product and resist it from dropping down the upstream side of the castiﬁg
blade under the influence of gravity.

To facilitate cleaning, adjustment and replacement of the casting apparatus, arm(s) 93
pivotally connecting the casting apparatus for rotation about support bar 80 may be used, as shown
in FIGURES 14-17. Air cylinder 87 is rigidly mounted to support plate 56 and may be used to drive
rotation of arm(s) 93, as shown. Tap block 51, located below suppoﬁ plate 56 (FIGURE5A), which
may be oriented é’c a2° angle, for example, may be used to ensure contact between wear plate 40 and
casting belt 20. .

| Upon extrusion, a low viscosity food product such as spiced gelatin, described above, may
be so fluid that, despite cooling, it will not retain its extmded.dimensional characteristics. If such
a fluid-like product is allowed to freely flow, the extruded width of the prod‘uct may increase, and
thus the sheet thickness may decrease, resulting in an inconsistent thickness acrosé the width of the
extrusion. In some cases, the fluid-like product may travel 4-6 feet before it is cooled enough to
begin retaining its geometrical shape. To solve this problem an& prevent the product from losing

its dimensional characteristics, side rails 30 may be located downstream of casting blade 37, on each

12~
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side of the extruded product. Side rails 30 contact the casting belt and act as a boundary for the
fluid-like product until it is cooled enough to retain its dimensional characteristics. These side rails
may be vertical or turned 45 degrees relative to the plane of the casting belt surface. The side rails
may also be adjusted wi&th—wise (i.e., they may be brought closer together or farther apart) using
convenient controls such as thumbscrews, to provide the product sheet with a predetermined width.
The side rails may be constructed from plastic or any other material that is not damaging to tile
preferably stainless steel casting belt, as further disclosed in co-pending U.S. Serial No. ____, titled
"Casting Food Products To Controlled Dimensions," incorporated herein by reference, assigned to
the same assignee as here, and filed on the same day as this patent application. The extruded sheet
27 may then be further cooled so that it ma}; be cut into ribbons using conventional apparatus such
as a ribbon slitting and twisting mechanism (not shown). The ribbons may then be further cut into
slices or other forms and packaged. It has been found that for more viscous products, like processed
cheese, the use of side rajls may be unnecessary.

Various advantages and benefits flow from use of the present invention. Thus, it will now
be appreciated that a lightweight, simplified and economical césting device is provided in which an
open cavity rather than a pressure manifold may be used. Valve controls anq PID controls are also
rendered unnecessary. Instead, more economical high/low speed control with digital (level) input
may be employed.

Casting apparatus 25 also need not be removed for change,overs. Due to its open cavity, food

product such as processed cheese can be scraped or otherwise cleaned from inside the cavity without

-13-~
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the need to remove or disassemble the casting apparatus.

Due to its relatively light weight of preferably less than about 100 pounds, and most
preferably less than about 50 pounds, the casting apparatus may be easily raised and lowered for
cleaning using, e.g., a pneumatic cylinder as shown in FIGURE 16. This also allows sheet height
adjustment to be performed from an operator station located on floor levelf

Additionally, with the present invention the food product pﬁddle is deposited upstream §f
the casting apparatus, and the cohesive force between the food product and the casting belt pulls the
food product underneath the casting blade, creating a product sheet of uniform thickness. Thus, the
present invention can accommodate minor fluctuations in pump speed without affecting the desired
dimensions of the food product sheet.

The above description is not intended to limit the meaning of the words used in the following
claims that define the invention. Rather, it is contemplated that future modifications in structure,
function or result will exiist that are not substantial changes and that all such insubstantial changes

in what is claimed are intended to be covered by the claims.

-14-




R B Pl e L

WO 03/094603 " PCT/US03/12953

Attorney Docket
No. 3461

We Claim:

1. A lightweight, easily adjustable casting apparatus having an open cavity for accepting
food product on an upstream side and for producing a cast sheet (:;f the food product, comprising:
a moving support surface for the food product; and
a casting blade located at a predetermined height above the support surface :t;or
determining the thickgess,qf the food product sheet, the height of the casting blade being adjustable

during the casting operation.

2. The casting apparatus of Claim 1, further comprising means for depositing the food
product onto the support surface and on the upstream side of the casting apparatus at a substantially

predetermined deposition rate.

3

3. The casting apparatus of Claim 1, further comprising an adjustment mechanism for

adjusting the height of the casting blade above the support surface.

4, The casting apparatus of Claim 3, wherein the adjustment inechanism comprises a

linear actuator. '

5. The casting apparatus of Claim 1, further comprising a plurality of adjustments

-15-
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devices located along the casting blade, the adjustment devices permitting the height of

predetermined portions of the casting blade above the support surface to be adjusted.

6. The casting apparatus of Claim 1, wherein the support surface comprises a 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 deposition means comprises a photo-

eye measuring the height of the food product being deposited on the support surface.

9. The casting apparatus of Claim 1, further comprising meauns for controlling the width

of the sheet of the food product.

10.  Thecasting apparatus of Claim 9, wherein the cdntrolh'ng means comprises opposing

side rails located along at least a portion of a longitudinal periphery of the casting belt.

11.  The casting apparatus of Claim 10, wherein the distance between the opposing side
rails may be adjusted

12.  The casting apparatus of Claim 6, further comprising means for maintaining pressure

-16-
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within a predetermined range on the casting apparatus and against the casting belt, the pressure

means not maintaining the pressure on the casting blade..

13.  The casting apparatus of Claim 12, wherein the maintaining means comprises one or

more spring-loaded tensioning members.

14.  Thecasting apparatus of Claim 1, wherein the casting apparatus weighs less than 100

pounds.

15.  Thecasting apparatus of Claim 6, wherein the casting apparatus comprises a top-cast

apparatus. -

16.  The casting apparatus of Claim 6, wherein the casting apparatus comprises an angle-

..

cast apparatus.

16.  The casting apparatus of Claim 1, wherein the food product comprises processed

cheese.

17.  The casting apparatus of Claim 1, wherein the food product is gelatin-based.

-17-
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18. A lightweight, open-cavitied casting apparatus for producing a cast sheet of a food

product, comprising:

a moving support surface for the food product;

a distribution system for depositing the food product onto the moving support and
upstream of the casting apparatus;

a casting blade located at a predetermined height above the support for determining
the thickness of the sheet of the food product; and

height adjustment mechanisms for permitting adjustment of the height of the casting
blade above the support surface during casting operation, the height adjustment mechanisms
permitting adjustment to the height of the entire casting blade as well as to the height of

predetermined portions of the casting blade.

19. A process for casting a food product into a sheet, comprising the steps of:
providing a moving support surface and an open-cavitied casting apparatus mounted
over the support surface, the casting apparatus having a castiﬁg blade;
depositing the food product in molten form on the moving support surface and
upstream of the casting apparatus;
using the casting blade to caste the food product to a predetermined thickness.
20.  The process of Claim 19, further comprising the étep of adjusting the height of

the casting blade, or of preselected portions of the casting blade, above the support surface.

-18-
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