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(54) Title: DOUGH ROLLING APPARATUS, METHOD AND PRODUCT

(87) Abstract: An improved dough-rolling apparatus and method for rolling sheeted dough. The proposed mnvention comprises a
dough-rolling apparatus having a dough sheeter that cuts a dough sheet mto preforms having a concave leading edge and convex
trailing edge. A rolling curtain creates a rolled preform with the leading edge on the mnside and the trailing edge on the outside. The
rolled preform 1s cooked to produce a rolled snack product with consistent thickness throughout its length and a round outer tlap.
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DOUGH ROLLING APPARATUS, METHOD AND PRODUCT

BACKGROUND

Technical Field

[0001]  The present invention relates to an apparatus and method for forming a
rolled dough food product. Specifically, this invention relates to a dough-rolling apparatus
having a dough sheeter that produces dough preforms with particular shape characteristics,
which 1s rolled 1nto rolled dough preforms.

Description of Related Art

[0002] Rolled products are found in many different food industries such as
croissants, wafer sticks, and frozen/stuffed taquitos. Many prior art processes have been
developed to address the complexities of rolling each of these products. For example, the
croissant industry generally utilizes a relative speed differential between two belts.
Croissants are made from relatively thick dough with a high degree of tackiness, which
makes 1t fairly easy to manipulate. In contrast, the wafer stick industry typically uses a batter
that 1s drum dried, wound around a mandrel at a 45-degree angle, and then cut into pieces.

[0003] In the snack food industry, however, the dough used typically comprises
one or more starches and/or flour, which dough 1s then thinly sheeted, cut into pieces, and
then toasted, fried and/or baked. Typical dough types include, but are not limited to, the
following: potato-, rice-, corn-, and wheat-based doughs. The dough used 1n such snack
products, unlike the dough used 1n other food industries, 1s generally very thin, fragile, and
difficult to manipulate. This makes typical rolling technology unacceptable for such an
application. Additionally, the processing rates required 1n the snack food industry are very

high relative to other industries, making dough-rolling even more difficult. Consequently, a
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need exists for a dough-rolling apparatus and method that produces rolled snack products that

are consistent in texture and tlavor.
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SUMMARY OF THE INVENTION

[0004]  The proposed invention comprises a dough-rolling apparatus and method
that produces rolled dough preforms and food products with a concave leading edge rolled
inside the preform/product and a concave trailing edge forming a rounded outer flap on the
outside of the rolled preform/product.

[0005] In one embodiment of the invention, an apparatus comprises a dough
sheeter comprising a cutting pattern and orientation configured to cut a dough sheet into
dough preforms having a concave leading edge and a convex trailing edge when said
preforms are deposited on a sheeting conveyor; at least one rolling curtain draped upon the
sheeting conveyor configured to roll said dough pretorms into rolled dough preforms,
wherein said concave leading edge 1s mside each said rolled dough preform and wherein said
convex trailing edge 18 outside each said rolled dough preform, thereby forming a rounded
outer flap on each said preform. In another embodiment, said cutting pattern comprises a
first preform cutout with a concave leading edge which 1s congruent and contiguous with at
least a portion of a convex trailing edge of a second preform cutout adjacent to said first
preform cutout. In yet another embodiment, said cutting pattern comprises at least one
circumferential row of preform cutouts, wheremn each said preform cutout comprises a
concave leading edge which 1s congruent and contiguous with at least a portion of an adjacent
preform cutout.

[0006] In one embodiment of the invention a rolled snack food comprises a
concave leading edge rolled mside said snack food and a convex trailing edge forming a
rounded flap outside said snack food. In another embodiment, the rolled snack food
comprises a total moisture content by weight of less than about 3%.

[0007]  In one embodiment of the invention, a method of making a rolled snack

food product comprises cutting a dough sheet into dough preforms, wherein each said
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preform comprises a concave side and a convex side; depositing said dough preforms onto a
conveyor such that each said concave side 1s a leading edge and each said convex side 1s a
trailing edge; rolling said dough preforms to produce rolled dough preforms, wherein each
said concave leading edge 1s 1side each said rolled dough preform and wherein each said
convex trailing edge 1s outside each said rolled dough preform, thereby forming a rounded
outer flap on said preform; and cooking said preform to produce said rolled snack food
product comprising less than 3% moisture by weight. In another embodiment, the method
comprises toasting said preforms after said rolling step and before said cooking step.

[0008]  Additional features and benefits of the present invention will become

apparent 1n the following written detailed description.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0009] The novel features believed characteristic of the invention are set forth in
the appended claims. The invention itself, however, as well as a preferred mode of use,
further objectives and advantages thercof, will be best understood by reference to the
following detailed description of illustrative embodiments when read 1in conjunction with the
accompanying drawings, wherein:
[0010]  Figure 1 1s a perspective view of a dough-rolling apparatus in accordance

with one embodiment of the present invention;

[0011] Figure 2 1s a perspective view of a dough sheeter/cutter used 1n one

embodiment of the present invention;

[0012]  Figure 3 1s a perspective view of a snack food piece 1n accordance with one

embodiment of the present invention;
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DETAILED DESCRIPTION

[0013] While the invention 1s described below with respect to a preferred
embodiment, other embodiments are possible. The concepts disclosed herein apply to other
systems for producing sheeted products.

[0014]  Figure 1 1s a perspective view of a dough-rolling apparatus in accordance
with one embodiment of the present invention, and Figure 2 1s a perspective view of the
dough sheeter/cutter used 1n accordance with one embodiment of the present invention. The
dough-rolling apparatus 1s capable of rolling most varieties of doughs, including but not
limited to starch-, potato-, rice-, corn-, and wheat-based doughs, and combinations thereof.
At the front end of the apparatus 18 a sheeter/cutter roller (sometimes referred to as a
“sheeter”) 102, which appears on the far right side of Figure 1, and 1s shown 1n perspective
view 1n Figure 2. In a preferred embodiment, the sheeter 102 comprises an industrial
combination sheeter-and-cutter such as, but not limited to, an eight-row corn masa sheeter.
In another embodiment, a separate dough pre-form cutter can instead be positioned
downstream from a sheeting roller. In a preferred embodiment, the system 1s designed to roll
a flat pre-forms 104 into cylinders 114, which are approximately two inches long and 3/8 of
an 1inch 1n diameter, as shown 1n Figure 1. Note, however, that other embodiments and
product sizes still fall within the scope of this invention.

[0015]  Sheeted and cut pieces of dough (“pre-forms™) 104 are transported away
from the sheeting and cutting stage by a receiving conveyor 106. In a preferred embodiment,
the conveyor 18 operated at a line speed higher than the rotational speed of the sheeter 102 1n
order to create space between the preforms 104. This recerving conveyor 106 may comprise
any food-grade, durable, but flexible material able to withstand repeated abrasion by dough-
rolling curtains 122, 124. The sheeting conveyor 106 preferably comprises a perforated or

chain-link structure of a durable material such as stainless steel, carbon steel, or another type
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of metal, a ceramic, or an abrasion-resistant polymer-based substance. The conveyor 106 1S
supported and conducted by several rollers. This conveyor 106 has a ramped section 108,
which 1s an inclined launch section immediately followed by a more gradually declining (or
leveling) discharge section. The grade of the launch section and the declining/discharge
section, and thus the steepness of the ramp peak, will vary depending on the line speed of the
conveyor. At typical production rates, however, the launch angle 1s preferably about 20 to
about 24 degrees from level, and the decline angle 1s preferably about 4 to about 8 degrees
from level.

[0016]  The conveyor 106 1s set 1n motion using a conveyor drive assembly 110,
which typically includes a motor (electric or gas) for the propelling force. A rolling unit 112
1s positioned downstream from the sheeter 102 and above the conveyor 106. The rolling unit
112 preferably comprises several hanging mesh or chain curtains 122, 124 specifically
selected for applying a desired amount of drag and weight onto the dough pre-forms 104. If
desired, a lift-arm assembly 120 can also be included for quick removal and/or replacement
of the rolling curtains 122, 124.

[0017]  In operation, after dough 1s sheeted and cut into pre-forms 104, the pre-
forms 104 are conveyed over the ramp of the ramped section 108, which then gradually levels
or drops off to induce the leading edge of each pre-form 104 to lift off of the conveyor 106 as
cach pre-form 104 crests over the ramp. A roll-initiating curtain (or “first hanging curtain™)
122 catches the leading edge of each pre-form 104 as 1t passes under the curtain 122, thereby
causing cach pre-form 104 to begin rolling back over 1tself. Thereafter, a roll-completing
curtain (or “second hanging curtain™) 124 completes the rolling of the dough pre-forms 104.
In a preferred embodiment, the rolled product 1s a corn masa product and has: about 1.75 to
about 2.25 wraps/rolls; a length of about 1.75 to about 2.25 inches; an outer diameter of about

0.32 to about 0.40 inches; and an mner diameter of about 1/16ths to about 3/16ths of an inch.
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Most preferably, the rolled product after frying has: 2 wraps/rolls; a length of 1.9 inches; an
outer diameter of 0.36 inch; and an inner diameter of about 1/8ths of an inch.

[0018] The shape of the preform used 1n accordance with the present invention has
certain characteristics that allow 1t to be rolled into a cylinder that, when toasted, baked
and/or fried, produces a snack product that 1s improved over prior art rolled snack food
products. In one embodiment, the rolled preform of the present invention 1s cooked to a final
moisture content of less than about 3% by weight, or 1n a preferred embodiment less than
about 2% by weight, using one or a combination of the following unit cooking operations:
baking, frying, impingement drying, microwaving, infrared heating, or toasting. In a
preferred embodiment, the rolled preform 1s toasted to substantially fix the rolled shape
before transferring the toasted preforms to subsequent cooking or drying operations, such as
baking or frying.

[0019]  As depicted in Figure 1, the preform has a concave leading edge and a
convex trailing edge. In the embodiment depicted in Figure 1, the preform shape somewhat
resembles a quarter moon or crescent moon.

[0020]  Figure 2 depicts a perspective view of the sheeter/cutter roller used 1n
accordance with a preferred embodiment of the present invention. As depicted therein, each
circumierential row of the roller 1s configured to produce a row of dough preforms with a
convex side and a concave side. Moreover, the concave side of one preform 18 congruent
with at least a portion of the convex side of the preform immediately adjacent to 1t in the
same row. Arranging the cutting pattern in this manner allows practitioners of the present
invention to minimize the generation of scrap, increase the productivity and production rate,
and yet still produce preforms that yield improved rolled products, as described below.

[0021] When preforms are provided with a leading edge of concave shape and a

trailing edge of convex shape, and the preform 1s rolled with the leading edge forming the
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interior of the rolled product and the trailing edge forming the exterior of the rolled product,
the rolled preform can then be toasted, fried, baked or otherwise cooked to form a snack food
product with improved qualities. One reason the rolled product of the present invention 1s
improved over the prior art 1s because there 18 a more consistent amount of dough present
throughout the length of the rolled product. When an oval or circular dough preform, which
has a convex leading edge and convex trailing edge, 1s rolled, 1t produces a center portion
with more layers of rolled dough, and thus a larger amount of dough, than portions of the
rolled product closer to the ends of the rolled product. Such a rolled product will cook
uncvenly between the center and edges, causing difficulties 1n quality control, including
moisture and texture control.

[0022]  Another reason the rolled product of the present invention 1s advantageous
1S because it gives the rolled product the appearance of a traditional rolled product, such as a
taco, but without the product consistency problems presented by a rolled oval or circular
dough preform. Also, the appearance gives the rolled preform of the present invention an
advantage over square, rectangular or other polygonal shaped preforms, which when rolled
still have sharp corners and edges which are less desirable to consumers. The lack of sharp
corners also helps the preforms of the present invention release well from the sheeter/cutter,
thereby 1improving overall rolling performance and reducing product defects.

[0023]  Finally, by arranging the sheeter/cutter in the manner shown 1n Figure 2,
with the concave edge of each preform being congruent and coterminous with at least a
portion of the convex edge of the adjacent preform, practitioners of the present invention can
see a capacity and throughput increase of at least 5% to 10% over prior art cutters that
produce oval or circular preforms. The throughput increase 1s the result of reduced amount of
scrap between preforms. The only scrap generated by the sheeter/cutter roller of the present

invention 18 that found between each circumierential row of preform cutters 204. By
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contrast, a round or oval preform cutter would produce significant scrap between adjacent
sides of each preform. Scrap can be minimized by cutting the dough sheet into triangles,
squares, hexagons or other polygons with adjacent sides. Howecever, such products will not
have the desirable appearance of a rolled taco made from a round or oval tortilla.

[0024]  The shape of the preform used in accordance with the present invention
allows a practitioner to deliver a rolled snack food product with a desirable appearance (a
round outer flap) and a consistent thickness throughout its length, all done with a preform that
releases well from the cutter and produces less scrap than prior art processes that make rolled
products with a round outer flap.

[0025] Figure 3 is a perspective view of one embodiment of the rolled snack food
product 114 of the present invention. As depicted therein, the concave leading edge 220 has
been rolled inside 205 the sack food product, while the convex trailing edge 210 has been
rolled outside 215 the snack food product, forming a rounded outer tlap.

[0026]  The scope of the claims should not be limited by the preferred embodiments

set forth in the examples, but should be given the broadest purposive construction consistent

with the description as a whole.

10



CA 02889677 2015-04-277

We claim:

1. An apparatus for rolling sheeted dough, said apparatus comprising:

a dough sheeter comprising a cutting pattern and orientation configured to cut a dough
sheet into dough preforms having a concave leading edge and a convex trailing edge

when said preforms are deposited on a sheeting conveyor,

at least one rolling curtain draped upon the sheeting conveyor configured to roll said dough
preforms into rolled dough preforms, wherein said concave leading edge is inside each
said rolled dough preform and wherein said convex trailing edge is outside each said

rolled dough preform, thereby forming a rounded outer flap on each said preform.

2. The apparatus for rolling sheeted dough of claim 1 wherein said cutting pattern
comprises a first preform cutout with a concave leading edge which is congruent and

contiguous with at least a portion of a convex trailing edge of a second preform cutout adjacent

to said first preform cutout.

3. The apparatus for rolling sheeted dough of claim 1 wherein said cutting pattern
comprises at least one circumferential row of preform cutouts, wherein each said preform

cutout comprises a concave leading edge which is congruent and contiguous with at least a

portion of an adjacent preform cutout.

4. A rolled snack food comprising a concave leading edge rolled inside said snack food and

a convex trailing edge forming a rounded flap outside said snack food.

5. The rolled snack food of claim 4 further comprising a total moisture content by weight of

less than about 3%.

6. The rolled snack food of claim 4 further comprising a moisture content of less than about
2% by weight.
7. A method of making a rolled snack food product comprising:

cutting a dough sheet into dough preforms, wherein each said preform comprises a concave

side and a convex side;

depositing said dough preforms onto a conveyor such that each said concave side Is a

leading edge and each said convex side is a trailing edge;

Page 11
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rolling said dough preforms to produce rolled dough preforms, wherein each said concave
leading edge is inside each said rolled dough preform and wherein each said convex

trailing edge is outside each said rolled dough preform, thereby forming a rounded outer

flap on said preform;

cooking said preform to produce said rolled snack food product comprising less than 3%

moisture by weight.

8. The method of claim 7 further comprising toasting said preforms after said rolling step

and before said cooking step.

9. The method of claim 7 further comprising cooking said preform to produce the rolled

snack food product comprising less than 2% moisture by weight.

Page 12



WO 2014/071204 PCT/US2013/068092

172




PCT/US2013/068092

WO 201

2/2

o8
O
i
as







	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - abstract drawing

