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SCORED PRETZEL BITE APPARATUS AND METHOD

BACKGROUND

1. Technical Field

{0001} The present disclosure generally relates to pretzel dough processing machine and

method, and more particularly to such a machine and method that produces soft pretzels.

2. Description of the Related Axt

10002] Pretzels are a popular food product that relies on washing soda or lye treatment on a
bread dough before baking. The resulting pretzels have a traditional "skin” and flavor obtained
through the Maillard chemical reaction between aminoe acids and reducing sugars. Although
hard pretzels have a long shelf life and are readily available, increasingly soft pretzels are made
available through a number of vender and frozen food channels. Achieving a balance between

the traditional pretzel exterior and a soft interior can be difficult to attain.

BRIEF SUMMARY
{0003] In one aspect, the present disclosure provides a method of making a soft pretzel bite.
in one or more embodiments, the method includes conveying a one or more dough strips. The
method includes cutting a series of transverse slots on one lateral side of each one of the one
or more dough strips, each transverse slot terminating a proximal distance to the one lateral
side and spaced so that at least one transverse slot is received in each eventual pretzel bite and
extending beyond a midpoint of the respective dough strip. The method includes curling each
one of the one or more transverse slotted dough strips into a respective rolled dough strip,
exposing each transverse slot across the rolled dough strip. The method includes transversely
cutting each rolled dough strip into dough bites. The method includes washing each dough bite
in a caustic solution. Each end of an exposed transverse slot extends lower than a midpoint of
the exposed transverse slot allowing excess caustic solution to drain away from the dough bite.
The method includes baking the dough bite into a pretzel bite. Each transverse slot allows a
volume of the pretzel bite to increase without being constrained by a pretzel skin formed around

each transverse slot to aerate an interior of each pretzel bite.
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{0004] The above summary contains simplifications, generalizations and omissions of
detail and is not intended as a comprehensive description of the claimed subject matter but,
rather, is intended to provide a brief overview of some of the functionality associated therewith.
Other systems, methods, functionality, features and advantages of the claimed subject matter
will be or will become apparent to one with skill in the art upon examination of the following

figures and detailed written description.
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BRIEF DESCRIPTION OF THE DRAWINGS

{0603] The description of the illustrative embodiments can be read in conjunction with the
accompanying figures. It will be appreciated that for sirmplicity and clarity of illustration,
elements illustrated in the figures have not necessarily been drawn to scale. For example, the
dimensions of some of the elements are exaggerated relative to other elements. Embodiments
incorporating teachings of the present disclosure are shown and described with respect to the

figures presented herein, in which:

{0006} FIG. 1 illustrates a simplified top diagram of a soft pretzel dough forming machine,

according to one or more embodiments;

{0007} FIG. 2 illustrates a top perspective view of a dough hopper, according to one or

more embodiments;

[0008]  FIG. 3 illustrates a right perspective view of a conveyor conveying an untrimmed

dough sheet 302 from the hopper, according to one or more embodiments;

10009} FIG. 4 illustrates a right perspective view of a multi-roller machine with twelve (12)
smuall rollers that rotate counter to a larger wheel apparatus, according to one or more

embodiments;

{0010] FIG. § illustrates a right perspective view of a conveyor conveying a thinned and

trimmed dough sheet according to one or more embodiments;

[0011]  FIG. 6 illustrates a right perspective view of wheel cutters cutting transverse slots

in a dough sheet according to one or more embodiments;

{0012]  FIG. 7 illustrates a right perspective view of a cover guards the wheel cutters and
that is followed by disc cutters that separate and trim the dough sheet into five dough strips

according to one or more embodiments;

{0013] FIG. 8 illustrates a top perspective view of the disc cutters according to one or more

embodiments;

{0014} FIG. 9 ilustrates a perspective view of cone rollers rolling each dough strip

according to one or more embodiments;
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{0615] FI1G. 19 illustrates a right perspective view of a plough upstream of and aligned with

a cone roller, according to one or more embodiments;

{0016} FI1G. 11 ilustrates a perspective view of lateral positioners adjusting each rolled

dough strip according to one or more embodiments;

[0017]  FIG. 12 dlustrates a right perspective view of the lateral positioners that are followed

by flattening rollers according to one or more embodiments;

10018} FIG, 13 illustrates a perspective view of a controlled heat and humidity conveyor

that conveys the unbaked pretzel bites according to one or more embodiments;

[0019] FIG, 14 illustrates a right perspective view of a lateral cutting guillotine, according

to one or more embodiments;

{0620} FI1G. 15 illustrates a perspective view of a converging conveyer that places the five
columns of unbaked pretzel bites into close lateral proximity according to one or more

embodiments;

{0021] FIG. 16 illustrates a perspective view of a caustic washer that washes the unbaked

pretzel bites according to one or more embodiments;

10022} FIG. 17 illustrates a perspective view of a baking conveyor that bakes the pretzel

bites according to one or more embodiments;

[0023] FIG. 18 illustrates a perspective view of a scored pretzel bite and an unscored pretzel

bite according to one or more embodiments; and

{0024] FIG. 19 illustrates a method of automatically making a soft pretzel bite according to

one or more embodiments.
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DETAILED DESCRIPTION

{0025} The present invention provides for a soft pretzel-making machine automatically
makes soft pretzel bites that have a soft interior with a split pretzel skin for expansion. Slots
formed in the unbaked pretzel skin are sized to ensure that a caustic solution used during

processing drains away from an exposed interior of the unbaked pretzel bite.

10026} In the present invention, the food items are formed from dough. The dough used in
the present invention can be any type of edible dough, including, for example, laminated or
non-laminated dough, dough with some sweeteners added, doughs that are leavened, doughs

that have been termented, doughs with flavorings and/or doughs with inclusions or toppings.

{0027} The dough useful in the present invention includes those selected from the group
consisting of multi-grain; rice-based; corn-based, rye-based; soda style; wheat-based; butter
dough; flavored dough; whole grain-based; cornmeal-based; gluten-free; graham-based; and

flatbread style.

[0028] The dough useful 1n the present invention is made according to methods generally
known in the art, and includes mixing flour, fat and moisture (ordinarily water) and most often,
salt. Optional ingredients, such as flavors, inclusions, colors, nutritional supplements,
leavening agents, emulsifiers, etc. may be added as well. The dough may then be sheeted,

rolled, or formed according to skill in the art.

{0029} The flour component in dough useful in the present invention may be any edible
flour, including hard wheat flour, soft wheat flour, corn flour, multi-grain flour, rye flour, rice
flour, barley flour, graham flour, whole wheat flour, high amylose flour, low amylose flour,
and the ke Different grain constituents lend different texture, taste, and appearance to a baked
good. Flours useful herein are of a conventional type and quality including cake flour, bread
flour, and all-purpose flour. Wheat flours are preferred but other flours conventionally used in
the preparation of baked goods are also employed in full or partial substitution for the wheat
flour. One protein range for wheat flour used in the present invention is between about 7 to
15% by weight of the flour. A general all-purpose flour is also usable. This type of all-purpose
flour generally comprises a mixture of both hard and soft wheat flours, 1.e., both high protein
level and low protein level flours. Such flours are useful if the average protein content ranges

from about 7 to 15% by weight.



CA 03064034 2019-11-18

WO 2019/126183 PCT/US2018/066252

{0630} in one or more embodiments, the flour has average protein content range of at most
7, 7,9, 10, 11, 12, 13, 14, 15% by weight. While chlorinated flours are used herein,
unchlorinated flours are also usable because chlorination is an expensive, though unnecessary
flour processing step. Unmalted flours may be used provided the flours are derived from wheats
with minimal sprout damage. Enzyme inactivated flours are also usable. Flour having low
polyphenol oxidase activity, flour having a flour enrichment with all reduced iron, a binder of

metal ions, an organic acid, and the like are also usable in the present invention.

{0031} The first step in the process of making a pretzel bite is to mix the starting ingredients,
which primarily comprises wheat flour. Other constituents can include corn syrup, corn oil,

sodium bicarbonate, ammonium bicarbonate, malt syrup, and yeast.

{00321  In one or more embodiments, the dough composition has a water activity of from
0.9-95 or more n the raw dough and a water activity from 0.82-.83 in the baked pretzel bite
composition. In one or more embodiments, the dough composition has a water activity in the

baked pretzel bite composition that is at most 0.78, 0.79, 0.80, 0.81, 0.82, 0.83, 0.84, or 0.85.

{0033] Water activity is defined as the current volume and availability of “free” water in a
sample and should not be directly compared with the water content (g water/ g substance). The
water activity is given as the aw — value and ranges between O (absolute dryness) and 1
{condensed humidity). Only this component takes an active part in the exchange with the
ambient humidity and can possibly form the ideal medium for microbiclogical growth on the
surface which influences the microbiological stability. The water activity also has an important

effect on the chemical reactions in food.

10034] In one or more embodiments, the dough composition comprising flour, salt, water,
yeast, and sugar. The dough composition could be many different types of dough sutficient to
be usable as a bun. This could include rye, sourdough, whole wheat, white, wild rice,
punmpernickel, and potato dough, for example. In one usable example, the portion of tlour, salt,

water, veast, and sugar is as follows: 50-70% flour, 30-40% water, 1-3% veast, and 1-2% salt.
3 ] fen k o

[00335] In one or more additional embodiments, the portion of flour, salt, water, yeast, and
sugar is as follows: 60% flour, 35.5% water, 2.8% veast, and 1.7% salt. Some embodiments
further include stabilizers or conditioners. Some embodiments include one or more of milk

powder and sugar. There can be variations, depending upon taste and desired consistency. In
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one or more embodiments, the dough composition has a protein content of 5-15%. In other

embodiments, the dough composition has a protein content of 8-13%.

{00636] In another embodiment, the ingredients include wheat flour, water, sweetener, salt,
an emulsifier, yeast, calcium propionate, polyunsaturated fat, wheat, and gluten. The sweetener
can be sugar or corn sweetener, among others, and the polyunsaturated fat is selected from the
group consisting of sorbic acid and potassium sorbate. Additional ingredients may 1nclude, but
are not limited to, guar gum, cornmeal, and citric acid. The emulsifier is selected from the
group consisting of mono and diglycerides, Sodium Stearoyl Lactylate (SSL), and Diacetyl
Tartaric Acid Esters of Monoglycerides (DATEM). In one form, the dough is mixed and

kneaded for between approximately three (3) minutes and approximately five (5) minutes.

{0037) The fat component in a food item of the present invention comprises any edible fat,
oil, or shortening, including those that are solid at room temperature and those that are liquid
at room temperature. Liquid shortenings or oils are usable and provide an advantage of ease of
incorporation. Solid shortening 1s usable and provides an advantage of desirable mouthfeel
upon consumption of the baked good. More commonly used are mixtures of liquid and solid
shortenings. These mixtures are fluid or plastic depending, in part, on the level of solid fatty
materials. Liquid shortening inchudes animal shortening, marine fats, vegetable or synthetic oil,
such as sucrose polyesters, which are liquid at ordinary room temperature. The fat component
of the present wvention may comprise natural or hydrogenated oils, including soybean oil,
cottonseed oil, canola (rapeseed) oil, peanut oil, satflower oil, sesame oil, sunflower oil,
poppyseed oil, coconut oil, palm oil, palm kernel o1, olive o1, butterfat, cocoa butter, tallow,

fard, babassue, corn o1l, or combinations thereof

{0638} Sweeteners may optionally be added to the dough, but only at levels that do not
interfere with the ability of the dough to form a sheet. According to the invention, any suitable
sugar can be present, including liguid or dry sugars. Typical sweeteners include corn syrup,
high fructose corn syrup, maltose, malt syrup, malt syrup solids, honey, maple syrup, rice
syrup, rice syrup solids, sorghum syrup, refiners syrup, corn syrup solids, dextrose, fructose,
crystaliine fructose, galactose, glucose, lactose, sucrose, brown or invert sugars, molasses and
other compositions that substantially comprise sugars, whether crystalline, syrup or other
physical form, and combinations thereof. Preferably, the food items of the present invention
comprise sucrose in the form of granulated sugar. Sugar substitutes can also be used according

to the invention, including, for example, saccharine, acesulfone K, aspartame, sucralose, d-

27
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tagatose and the like. Such sugar substitutes can be used in addition to, or as a substitute for,

the sweetener.

{0039} The food items optionally further comprise emulsifiers. Generally useful emulsifier
components are partially esterified polyhydric compounds baving surface-active properties.
This class of emulsifiers includes among others, mono and diglycerides of fatty acids, such as
monopalmitin, monostearin, monoolein, and dipalmiting partial fatty esters of glycols, such as
propylene glycol monostearate and monobehenate; higher fatty acid esters of sugars, such as
the partial palmitic and olei¢ acid esters of sucrose; and phosphoric and sulphuric acid esters,
such as dodecylglyceryl ether sulfate and monostearin phosphate. Other examples include the
partial esters of hydroxy carboxylic acid such as lactic, citric, and tartaric acids with polyhydric
compounds, for example, glycerol lacto palmitate and the polyoxyethylene ethers of fatty esters
of polvhydric alcohols, such as polyoxyethylene ether of sorbitan monostearate or distearate.
Fatty acids alone or esterified with a hydroxy carboxylic acid, e.g., stearyl-2-lactylate are also
useful. In certain variations, all or a portion of the emulsifier component is pre-blended with
the shortening or fat component. However, in other variations, a portion of the emulsifiers can
be pre-hydrated and added along with the other wet ingredients. In still other variations, the
emulsifiers can be plated onto various solid carriers such as flour, starch, sugars, milk powders,

and the like, and admixed in with the various dry ingredients.

10040} The food items of the present invention also optimally comprise salt for flavor and
function. Any food-grade salt is acceptable, although those in the art are aware that certain salts
lend themselves to better results than others. For instance, the salt may be chosen from, but 13
not limited to, sodium chloride, potassiam chloride, calcium chloride, naturally occurring sea
or other salts, or combinations thereof. In an alternate embodiment, the invention involves an
enrobed salt application step. Enrobed salt ts a fat encapsulated salt that is resistant to being

dissolved by water vapor.

[0041] Food items of the present invention may also comprise a leavening component. The
jeavening component may be a chemical leavening agent such as ammonium bicarbonate, an
acid/base system, or a fermentation-leavening agent, such as yeast. An acid/base leavening
component triggers a release of carbon dioxide upon contact with moisture. The carbon dioxide
gas aerates the dough during mixing and baking to provide a light, porous cell structure, fine
grain, and a texture with desirable appearance and palatability. Basic leavening agents suitable

for use n the present tnvention include, for example, sodium bicarbonate and other

8-
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bicarbonates and/or carbonates. Typically, sodium bicarbonate is the selected basic leavening
agent because it is stable and relatively inexpensive to produce. Acidic leavening agents
suitable for use in the present invention include, for example, sodium or calcium salts or ostho,
pyro, and complex phosphoric acids in which at least two active hydrogen ions are attached to
the molecule. Baking acids include monocalcium  phosphate monohydrate (MCP),
monocalcium phosphate anhydrous (AMCP), sodium acid pyrophosphate (SAPP), sodium
aluminum phosphate (SALP), dicalcium phosphate dihydrate (DPD), dicalcium phosphate
(BCP), sodium aluminum sulfate (SAS), glucono-deltalactone (GDL), potassium hydrogen
tartrate {cream of tartar), and the like In one embodiment, the acidic leavening agent includes
sodium aluminum phosphate. The one or more of the leavening agents may optionally be
encapsulated, either the leavening base or the leavening acid, or both. The evolution of carbon
dioxide essentially follows the stoichiometry of a typical acid-base reaction. The amount of
basic leavening agent present determines the amount of carbon dioxide evolved, whereas the
type of acidic leavening agent affects the speed at which the carbon dioxide 15 liberated. An
excess amount of leavening base can impart a bitter flavor to the baked product while excess

leavening acid can make the baked product tart.

{0042} Optionally, the present food items may comprise additional flavorant components,
inclustions, and/or mutritive enhancers. Flavorants may be any of those known in the art and
may include, cheese, cheese powder, yeasts, spices, paprika, garlic, herbs, flavors, fruit flavors,
seeds, chocolate, ete. The resultant pretzels can be any style, including: multi-grain, water-
style, nut-based, rice-based, corn-based, rye-based, whole grain, sesame, flatbread, butter-style,
cream-style, hard breadstick, saltine, cheese flavor, herb flavor, fish flavor, chicken flavor, beef
flavor, shrimp flavor, spice flavor, combination flavor, chemically leavened, pretzels with

inclusions, yeast leavened, having a nut flavor, or any combination of those.

{0043]  Inclusions may be any of those known in the art and may include oats, nutmeats,
seeds, candy pieces, fruit pieces, etc. Nutritive enhancers may be any of those known in the art

and may include vitamins, minerals, and fiber.

{0044] The present food items may also optionally comprise enzymes, according to criteria
and processes known to those in the art. For instance, proteases, lipases, carbohydrases may

optionally be added, to modify the structure, function or flavor of the end product.
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{0045} These ingredients are typically mixed in a low-sheer mixer with water to a moisture
level of between 38% and 45% by weight. The mixing takes place at ambient pressures and
typically between 80 to 100 °F. In one or more embodiments, the ingredients are a percent of
the weight of flour with the mixture comprising 0.1-3% salt. In another embodiment, the
mixture includes ©.5-2.5% salts. In another embodiment, the mixture includes 1-2% salis. In
one or more embodiments, the ingredients are a percent of the weight of flour with the mixture
comprising 2-20% fats and/or oils. In another embodiment, the mixture includes 2-12% fats
and/or oils. In another embodiment, the mixture includes 2-8% fats and/or oils. In one or more
embodiments, the ingredients are a percent of the weight of flour with the mixture comprising
0.1-12% yeast. In another embodiment, the mixture includes 0.5-10% vyeast. In anocther
embodiment, the mixture includes 1-8% veast. In one or more embodiments, the mixture
comprises roalted barley or sugar or both 1n order to sustain yeast activity prior to baking. In
one or more embodiments, the mixture comprises functional enzymes, preservatives or both in
order to extend shelf life. In one or more embodiments, the mixture comprises amylase

enzymes, which break up the starch chains to keep the pretzel bite from curling and hardening.
{0046]  After the mixing step, the dough is fed nto the feeding hopper.

{0647} in one or more embodiments, a method is employed: Step 1 Dough is placed in a
hopper at start. Step 2. Doug comes out on floured conveyor as a thick roll. Step 3. Thick roll
thinned into a first thin roll. Step 4. Thinned dough is conveyed, for example, and thinned to a
dough thickness of less than 15, 14, 13, 12, 11, 10, 9, 8, 7, 6, or 5 mm or less. Step 5: Cut
thinned dough with wheel cutters into dough strips. Step 6. Disk cut dough strips and trim. Step
7: Cone rolling of the dough occurs. Step 8: Convey continuous rolled and slightly flatten into
oval. Step 9. Separate cut pretzel bites with a guillotine cut. Step 10: Convey for a time
sufficient for proofing of the dough under controlled heat and bumidity. Step 11. Convey
through a causting bath machine. Step 12: Convey through a sorting machine into a narrower
train of pretzel bites. Step 13. Convey into a fast freeze house. In one or more embodiments, a

filling can be applied prior to the cone rolling of the dough in Step 7.

{0048] The transverse slit formed but cutting the dough into separate unbaked pretzel bites
are sized to eventually lets caustic soda flow off to avoid bitter caustic "pudding” and later for
allowing the pretzel bite to puff up during baking. Increases volume, width by cutting before
shaping increases volume and width of the resulting product. By contrast, if cut after, the

protein strands are broken and the stretch of proteins on the product is different. Consequently,

-10-
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the effect is barely noticeable and the outer layer does not open up as the volume increases. In
addition, cutting deeper afier shaping does not cause the product to open like the present
inpovation. Have to run diagonal cut but drag of blade mwoves the product. Labor
intensive/expensive. This cutting is faster, more uniform, more expansion than having to
manually diagonally. The manual alternative is also labor intensive, and thus expensive. The
manual alternative moves the product on the conveyor, which is also disruptive of subsequent

Processes.

{0049  In the following detailed description of exemplary embodiments of the disclosure,
specific exemplary embodiments in which the disclosure may be practiced are described in
sufficient detail to enable those skilled in the art to practice the disclosed embodiments. For
example, specific details such as specific method orders, structures, elements, and connections
have been presented herein. However, it is to be understood that the specific details presented
need not be utilized to practice embodiments of the present disclosure. It is also to be
understood that other embodiments may be utilized and that logical, architectural,
programmatic, mechanical, electrical and other changes may be roade without departing from
general scope of the disclosure. The following detailed description is, therefore, not to be taken
in a limiting sense, and the scope of the present disclosure is defined by the appended claims

and equivalents thereof.

[0350] References within the specification to “one embodiment,” “an embodiment,”
“embodiments”, or “one or more embodiments” are intended to indicate that a particular
feature, structure, or characteristic described in connection with the embodiment is included in
at least one embodiment of the present disclosure. The appearance of such phrases in various
places within the specification are vot necessarily all referring to the same embodiment, nor
are separate or alternative embodiments mutually exclusive of other embodiments. Further,
various features are described which may be exhibited by some embodiments and not by others.
Similarty, various requirements are described which may be requirements for some

embodiments but not for some other embodiments.

{0051} F1G. 1 illustrates an automatic soft pretzel dough forming machine 186¢ that includes
a conveyor 182 on which a conveyor belt 104 conveys dough 106 of width at least 100, 200,
300, 400, 500, 600, 700, 800, 900 mm or more. Rall road cutters 108 form a series of transverse
slots 118 in parallel. In one embodiment, the rall road cutters 108 form a series of at least 2, 3,

4, 5, 6, or more transverse slots 110 in parallel. Then collapsible cutters 112 separate dough

-11-
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strips $14a — 114e, each respectively having one laterally otfset series of transverse slots 118
In one or more embodiments, the dough strips 114, each respectively having one laterally offset
series of transverse slots 110, wherein the offset series of transverse slots 119 are cut into the
dough strips 114 as offset from the centerline of each respective dough strip 114 by at least 10,

20, 30, 40, 50, 60, 70, 80, 90% or more.

{0052} In an exemplary ernbodiment, each respective dough strip 18 50-250 mm wide with
the series of transverse slots being spaced by 5-25 mm and being 5-100 mm wide. In anocther
exemplary embodiment, each respective dough strip is 50— 150 mm wide with the series of
transverse slots being spaced by 5 — 20 mm and being 25 ~ 100 mm wide. After curling and
transversely cutting the dough bite, each dough bite is 50 — 500 mum long with an oval cross

section of 10 — SO mm wide by 5 — SO mm high.

{0053} The rollers can be made of various materials such as food grade polymers. If the
rollers are constiucted of stainless steel it has the advantages of being non-corrosive, eastly

manufactured, rugged, and can be polished smooth for easy cleaning and is therefore sanitary.

{0054] Curling rollers 116 roll each dough strip 114a — 11de. A positioning section 118
provides proper longitudinal spacing for a guillotine cutter 128 followed by a converging
section 122, The converging conveyor 122 is a set of offset flexible V-bands. At an upstream
end, five groups of V-bands are widely laterally spaced on an idler pulley and at a downstream
end, the five groups of V-bands are closely laterally spaced on a driver pulley so that unbaked

pretzel bites 124 on a respective group of V-bands converge toward the center.

[0055]  In one or more embodiments, the dough strips 114, each respectively baving one
laterally offset series of transverse slots 118, wherein the offset series of transverse slots 119
are cut into the dough strips 114 as offset from the centerline of each respective dough strip
114 by an amount such that when each dough strip 114 is rolled by a respective curling roller
116, the series of transverse slots 110 are positioned on the free rise side of the formed unbaked
pretzel bites 124. After curling and transversely cutting the unbaked pretzel bite or dough bite
on the free-rise side, each dough bite is 100-250 mm long with an oval cross section of 10-100
mm wide by 10-100 mm high. In one or more embodiments, each dough bite is 125-175 mm
long with an oval cross section of 25-50 mm wide by 20-50 mm high. Then unbaked pretzel
bites 124 formed thereby pass through a reciprocator 126 that conveys at slightly higher speed

than the converging conveyor 122 to space out the unbaked pretzel bites 124
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{0056} By the term "free-rise side"”, it is meant that when the baked dough product is
prepared, there 18 a portion of the product that is against the baking pan, which corresponds to
the bottom side, and the portion that is remote from the bottom of the baking pan allowed to

rise; it is the portion that is allowed to rise that corresponds to the free-rise side.

[0057] "Unbaked" means not fully baked to a motsture content of less than about 35%, 30%,
25%, 20% or less. "Unbaked" includes the conditions of never having been heated or partially
heated

{0058] "Weight percent” as used herein is based on the total weight of the composition

unless indicated to the contrary.

{0059  FIG. 2 illustrates a top perspective view of a dough hopper 208. Star wheels 202 at
the bottom of the hopper 208 rotate and pinch off a mass of dough 204 in an appropriate amount
to the rollers (not shown). FIG. 3 illustrates a right perspective view of a conveyor 300
conveying an untrimmmed dough sheet 362 from the hopper 200 (FIG. 2). FIG. 4 dlustrates a
multi-roller machine 480 with multiple small roliers 402 that rotate counter to a larger wheel
apparatus 404 to thin the dough sheet (FIG. 3). In one embodiment, a multi-roller machine 408
with 6, 7, 8, 9, 10, 11, 12, or more small rollers 402 that rotate counter to a larger wheel
apparatus 404 are used. This orientation provides the number of staged thinning actions to
avoid tearing the dough and also provides a reduced footprint over a linear layout. Fi1G. 8
illustrates a right perspective view of a conveyor 500 conveying a thinned and trimmed dough
sheet 502, FIG. 6 illustrates a right perspective view of wheel cutters 600 cutting transverse
slots in a dough sheet 602, FIG. 7 illustrates a right perspective view of a cover 788 guards the
wheel cutters 600 (FIG. 6) and that 13 followed by disc cutters 782 that separate and trim the
dough sheet 704 into parallel dough strips 706. The cutters 762 are weighted to cut through the
dough. The number of cutters 702 is selected for the desired width of the resulting product.
FIG. 8 illustrates a top perspective view of the disc cutters 762, FIG. 9 tllustrates a perspective
view of cone rollers 900 rolling each dough strip 902 A respective T-handle 904 supports a
downstream end of each cone roller 880 and 1s laterally adjustable to affect where the seam
ends up on the final product. FIG. 190 iilustrates a plough 1660 upstream of and aligned with a
cone roller 900 that initiates the curling and prevents dough from accumulating in front of the
cone roller 908, FIG. 11 illustrates a perspective view of lateral positioners 1166 adjusting
each rolled dough strip 1102 FIG. 12 illustrates a right perspective view of the lateral

positioners 11880 are vertical rollers that are followed by horizontal pressing rollers 1206 that
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press out an air cavity that is first formed in the dough when rolled. Removing the air cavity
prevents capture of caustic ye at a later stage. FIG, 13 illustrates a perspective view of a
controlled heat and humidity conveyor 1308 that conveys the unbaked pretzel bites 1302, FIG.
14 illustrates a lateral cutting guillotine 1400 that separates the dough into unbaked pretzel
bites 1302 (FIG. 13). FIG. 18 illustrates a perspective view of a converging conveyer 1500
that places the five columns of unbaked pretzel bites 1502 into close lateral proximity. The
converging counveyor 1506 terminates shightly higher than a downstream reciprocating
conveyor 1504 so that the unbaked pretzel bites 1302 do not bunch up at the transition. FIG.
16 illustrates a perspective view of a caustic washer 1300 that washes the unbaked pretzel bites
1602, ¥IG., 17 lustrates a perspective view of a baking conveyor 1708 that bakes the pretzel

bites 1782,

{0060]  FIG. 18 illustrates a perspective view of a scored pretzel bite 1880 that has an
opening 1802 1n a pretzel skin 1864 that allowed for expansion of a soft interior 1846, By
contrast, an unscored pretzel bite 1858 has an unperforated pretzel skin 18582 that prevented

expansion of an interior (not shown).

[0061] FIG, 19 illustrates a method 1900 of automatically making a soft pretzel bite. In one
or more embodiments, the method 1908 begins conveying a one or more dough strips through
a series of thinning machines (block 1982). In an exemplary embodiment, a dough strip is
provided that s 30, 25, 20, 15, 10 mum thick dough strip or less, which ts then thinned to S, 4,
3,2, 1 mm or less, followed by turther one or more step downsto 0.7, 0.6, 0.5, 0.4, 0.3 mm or
less. Method 1988 includes cutting a series of transverse slots on one lateral side of each one
of the one or more dough strips, each transverse slot terminating a proximal distance to the one
fateral side and spaced so that at least one transverse slot is received in each eveuntual pretzel
bite and extending bevond a midpoint of the respective dough strip (block 1984). Method 1980
includes curling each one of the one or more transverse slotted dough strips into a respective
rolled dough strip, exposing each transverse slot across the rolled dough strip (block 1986},
Method 1900 includes transversely cutting each rolled dough strip into dough bites (block
1908).

{0062]  Method 1960 includes conveying each pretzel for an hour under control heat and
humidity {block 1918) for proofing. Prooting, such as rising, may take place in a steam box at
relative humidity ranges from about 30% — 95% and temperature ranges from about 40— 150°F

for a time of about 10 — 120 minutes. In one exemplary embodiment, the proofing conveyor
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has two zones but they are slaved to one controller and operate in paraliel. In another exemplary
embodiment, the prooter is 50-150 feet long and runs from 0.1, 0.5, 1, 1.5, 2 or more meters
per minute. In another exemplary embodiment, the proofer humidity ranges from 40% — 90%
and the temperature ranges from 50-100F. In ancther exemplary embodiment, the proofing
lasts for at least 10, 20, 30, 40, 530, 60 minutes or more 1s preferred, could be longer, could be

cooler but can’t get faster.

{06063]  In an exemplary embodiment, the proofing is performed on a zoned conveyor that is
50 to 150 teet long and runs from 0.5 to 2 meters per minute. The zone conveyor exposes the
product to at least 80, 90, 100°F or more and at least 50, 60, 70, 80, 85% or more relative
humidity for about 30, 40, 50, 60 minutes. The steam box can have a size of about AxB x C
inches. Upon proofing, the thickness between the free-rise side and the bottom side increases
from 10% to 120% of the diameter affer rolling Variations in the temperature, relative

humidity, and time can be made, depending upon the intended result.

[0064]  Method 1908 includes washing each dough bite in a caustic solution (block 1912}
In an exemplary embodiment, each end of an exposed transverse slot extends lower than a
midpoint of the exposed transverse slot allowing excess caustic solution to drain away from

the dough bite.

{0065} Once the segments are formed by the cutting step, the formed products are conveyed
to a caustic bath for a caustic bath step. The caustic bath, using prior art methods, typically is
about a 0.1%, 0.5%, 1%, 1.5%, 2% or more caustic agqueous solution between 80 to 200°F. In

-

one embodiment, the caustic aqueous solution is between 80 to 160°F

10066} The dwell time during the caustic bath step, depending on the product being made,
can range from less than 10 seconds to up to about 25 seconds. In one or more embodiments,
the caustic concentration is between about 0.1% and about 0.5%, or more preferably about
0.3%, for a dwell time of preferably at least 0.5, 1,2, 3, 4, 5, 10, 15, 20, 25 seconds or more.
In another embodiment, the shape is passed under a "waterfall" sodium hydroxide sclution,

which may be at room temperature in one form of the present disclosure.

{0067] The dough is sprayed with a caustic solution, preferably on one side of a flat surface
of dough. The caustic solution used in the present invention may be any that are known in the

art, and include: sodimum hydroxide, lye, caustic soda, potassium hydroxide, natural caustics,
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synthesized caustics, calcium hydroxides, sodium bicarbonate, or any other caustics useful for

food preparation.

{0068]  For the purposes of the present invention, the term "caustic” is expanded to include
certain chemical compositions that would not ordinarily fit the commmon meaning of the term,
but are in accordance with the inventive purpose. The term "caustic" therefore includes food
acids, particularly weak acids such as acetic acid, lactic acid, ascorbic acid and oxidants,
particularly peroxides, such as hydrogen peroxide. For these types of caustics, the treated
surtace will have a rough, slightly pitted, whitish or bleached appearance, and will have the
texture of a pretzel and appearance of a pretzel without the brown color. The exterior will be
toughened and crunchy in the manner of a pretzel. These embodiments are considered "pretzel-

jike" for the purposes of the present invention.

{00691 The caustic concentration may be any that accomplishes the goal of causing pretzel-
like attributes when applied to a dough and baked. Upon reading this disclosure, those in the
art would be able to modify the concentrations and application techniques (such as spraying,
dipping, misting, etc.) so as to accomplish the pretzel-like attributes. The present invention
therefore also includes the use of caustics having from 0.1 to 10% caustic concentration,
preferably 2 to 9% concentration, most preferably 3 to 7% caustic concentration, by weight of
the caustic and fluid modality. Ideally, the present invention involves the use of a basic caustic
in water. The amount of caustic solution preferably applied is determined by the attributes

desired, and the length of time applied prior to other handling.

10070} The caustic application may be according to any means for applying a liquid to
dough. For instance, caustic may be sprayed, dipped, misted, or applied via contact with a moist
surface, such as a caustic-dipped sponge. Preferably, the caustic is applied via spraying. Salt
may optionally be applied topically, at this stage, although it may also be applied before or
after. Preferably, salt is applied after application of caustic solution, so as to adhere the salt to

the dough.

[0071] The caustic-treated dough may then be packaged and sold as an intermediate
product, either refrigerated or frozen, for subsequent baking by the consumer baking.
Alternatively, the intermediate product can be baked prior to packaging, and distributed as a
finished product. o baking the product, the dwell time between causting to oven is about 30

seconds and to about 15 minutes.
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{0672} in one or more embodiments of the present invention, a hot water bath step may be
used in place of the caustic bath. A "hot water bath” is meant generally to include either
immersion of the dough product into a hot liquid comprising water or exposing the dough
product to a steam bath. This hot water bath step promotes starch gelatinization, which is one

of the effects of the traditional caustic bath.

{0673} In one or more embodiments of the present mvention, a separate browning agent
application step may be used. In one embodiment, the browning agent, e.g., pyrolized dextrose,
is applied during the hot water bath step, as the browning agent is water soluble. The addition
of the browning agent can, however, be applied separately in a later step. Coating of the dough
with a browning agent in the browning agent step provides a uniform brown appearance, which

is another effect promoted by the traditional caustic bath.

[0074]  Method 1966 includes baking the dough bite into a pretzel bite (block 1914). In one
or more embodiments, each transverse slot allows a volume of the pretzel bite to increase
without being constrained by a pretzel skin formed around each transverse slot to aerate an
interior of each pretzel bite Baking can be accomplished according to any known means, and
preferably includes at least one stage at 300°F or less, and may also include a stage at a higher
temperature, even up to SO0°F or more. Most preferably, baking takes place in a band oven
with several stages of baking temperatures, ranging from around 300°F to around 600°F. In an
exemplary embodiment, the total dwell time during the baking step is typically between about
3 to about 10 minutes at a temperature of between 450 and 600°F. The product exits the baking

step at a moisture level of typically between 8 and 15%.

{0675} In one or more embodiments, product exits the baking step at a moisture level of less
than 30%. In one or more embodiments, product exits the baking step at a moisture level of
less than 25%. In one or more embodiments, product exits the baking step at a moisture level
of less than 20%. In one or more embodiments, product exits the baking step at a motsture level

of less than 15%.

[0076] In one or more embodiments, the pretzel bite is salted after baking by wetting with
water or oil and topping with salt. In additional embodiments, the pretzel bite is topped with
other ingredients after baking by wetting with water or oil and topping with sesame seeds;
pumpkin seeds; cheese; etc. In additional embodiments, the pretzel bite 15 cooked by deep fat

frying and then topped with toppings.
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{06077  Method 1980 includes conveying the baked pretzel bites into a fast freeze house
{block 1916). In an exemplary embodiment, the freeze time 15 30 — 60 minutes at a temperature

of from about +10°F to about —15°F, Then method 19080 ends.

{0078] In one or more embodiments of the present invention, the surface may be
supplemented with an application of oil after baking, preferably when the pretzel bite is still
hot. Oi may be apphied in any method known in the art and includes spraying, dipping,
application by an oil-soaked medium, such as a sponge, or any other application method that
would result in oil selectively being applied to the surface. This application of oil is absorbed
and provides additional flavor complexity, preferably at a rate of 0-25% by weight of the end

product, more preferably 5-20% and most preferably at a rate of 10-15% by weight.

{00791 Any oil may be used, although those with the flavor and absorption qualities for the
particular product may be modified as 15 known in the art. To particular, tropical oils may be
selected from natural, or chemically enhanced oils, including soybean oil, cottonseed oil,
canola (rapeseed) oil, peanut oil, safflower oil, sesame oil, sunflower oil, poppyseed oil,
coconut oil, palm oil, palm kernel o1l, olive oil, butterfat, cocoa butter, tallow, lard, babassue,

corn oil, or combinations thereof

{3080} While the disclosure has been described with reference to exemplary embodiments,
it will be understood by those skilled in the art that various changes may be made and
equivalents may be substituted for elements thereof without departing from the scope of the
disclosure. In addition, many modifications may be rade to adapt a particular system, device
or component thereof to the teachings of the disclosure without departing from the essential
scope thereof. Therefore, it 1s intended that the disclosure not be lirnited to the particular
embodiments disclosed for carrving out this disclosure, but that the disclosure will include all
embodiments falling within the scope of the appended claims. Moreover, the use of the terms
first, second, etc. do not denote any order or importance, but rather the terms first, second, etc.

are used to distinguish one element from another.

[0081] The terminology used herein 1s for the purpose of describing particular embodiments
only and i3 not intended to be limiting ot the disclosure. As used herein, the singular forrs “a”,
“an” and “the” are intended to include the plural forms as well, unless the context clearly
mndicates otherwise. It will be further understood that the terms “comprises” and/or

“comprising,” when used in this specification, specify the presence of stated features, integers,
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steps, operations, elements, and/or components, but do not preclude the presence or addition
of one or more other features, integers, steps, operations, elements, components, and/or groups

thersof

{0082] The description of the present disclosure has been presented for purposes of
tlhustration and description, but is not intended to be exhaustive or limited to the disclosure in
the form disclosed. Many modifications and variations will be apparent to those of ordinary
skill in the art without departing from the scope of the disclosure. The described embodiments
were chosen and described in order to best explain the principles of the disclosure and the
practical application, and to enable others of ordinary skill in the art to understand the
disclosure for various embodiments with various modifications as are suited to the particular

use contemplated.
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‘What is claimed is:

1. A method of making a soft pretzel bite, the method comprising:

conveying a one or more dough strips;

cutting a series of transverse lots on one lateral side of each one of the one or
more dough strips, each transverse slot terminating a proximal distance to the one
lateral side and spaced so that at least one transverse slot is received in each
eventual pretzel bite and extending beyond a midpoint of the respective dough

strip;

curling each one of the one or more transverse slotted dough strips into a
respective rolled dough strip, exposing cach traverse slot across the rolled dough

strip;

transversely cutting each rolled dough strip into dough bites;

washing each dough bite in a caustic solution; and

baking the dough bites into a pretzel bite, wherein cach transverse slot allows a

volume of the pretzel bite to increase without being constrained by a pretzel skin

formed around each transverse slot to aerate an interior of each pretzel bite.
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2. The method of claim 1, wherein the each respective dough strip is 75 - 150 mm wide
with the series of transverse slots being spaced by 5 - 20 mm and being 25 - 575 mm

wide.

3. The method of claim 2, wherein after curling and transversely cutting the dough bite,
each dough bite is 125 - 175 mm long with an oval cross section of 20 - 50 mm wide

by 10 - 50 millimeters high.

4. The method of claim 1, wherein each end of an exposed transverse slot extends lower
than a midpoint of the exposed transverse slot allows excess caustic solution to drain

away from the dough bite.

5. An apparatus for preparing a baked, soft pretzel bite food product comprising:

one¢ or more conveyors for conveying one or more dough sheets;

one or more disc cutters that separate and trim the dough sheet into parallel dough

strips;

one¢ or more wheel cutters for cutting a series of transverse slots on one lateral side
of cach one of the one or more dough strips, each transverse slot terminating a
proximal distance to the one lateral side and spaced so that at least one transverse

slot is received in each eventual pretzel bite an extending beyond a midpoint of

21
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the respective dough strip;

one or more cone rollers for rolling each one of the one or more transverse slotted
dough strips into a respective rolled dough strip, exposing each transverse slot

across the rolled dough strip;

one or more lateral cutting guillotines for transversely cutting each rolled dough

strip into dough bites;

a caustic bath for washing each dough bite in a caustic solution; and

an oven for baking the dough bite into a pretzel bite, wherein each transverse slot
allows a volume of the pretzel bite to increase without being constrained by a
pretzel skin formed around each transverse slot to aerate an interior of each pretzel

bite

22

Date Regue/Date Received 2021-12-30



CA 03064034 2019-11-18

WO 2019/126183

111

Conveyor width 800mm

4
¥

Belt width 700mm
Dough width 5 X 114 = 570mm

¥

§
@iy b

. A

114mm

!
BRSSPI ISR

{
e

4.5mm -
(3/8")

EFFRIRRRPRAER

77

------ B

' EGmm

~

17%")

L

JA

/\

J\

(39 (3 (3 (&)

RN R

R

PCT/US2018/066252

Rall road cutters 108

Collapsible cutters
112

N
114e

116

Curling roflers

Positioning for
CONVErgIng conveyor
118

Guillotine cutter
Cutting 120

122

Converging

12

Reciprocator



CA 03064034 2019-11-18

PCT/US2018/066252

WO 2019/126183

2111

FIG. 3



CA 03064034 2019-11-18

PCT/US2018/066252

WO 2019/126183

3/11

FIG. 4

FIG. 5



CA 03064034 2019-11-18
WO 2019/126183 PCT/US2018/066252

4/11




CA 03064034 2019-11-18
WO 2019/126183 PCT/US2018/066252

5/11




CA 03064034 2019-11-18

PCT/US2018/066252

WO 2019/126183

6/11

1000

FIG. 10




CA 03064034 2019-11-18
WO 2019/126183 PCT/US2018/066252

7111




CA 03064034 2019-11-18

PCT/US2018/066252

WO 2019/126183

8/11

FIG. 15



CA 03064034 2019-11-18

PCT/US2018/066252

WO 2019/126183

9/11

Y.,

FIG. 17



CA 03064034 2019-11-18

PCT/US2018/066252

WO 2019/126183

10/11

.
R

e
RN

R

SN

>,

%

O




CA 03064034 2019-11-18
WO 2019/126183 PCT/US2018/066252

11711

1900
i\ { START D)
kN
\ 4
Convey a one or more dough strips through a series of thinning machines
1902
\ A

Cut & series of iransverse slols on one lateral side of sach ons of the one or more dough strips,
each iransverss siof terminating a proximal distance to the one lateral side and spaced so that af
lsast one transverse slot is received in sach aventual pretze! bite and extending heyond a
midpoint of the respective dough strip

¥

Curl sach ons of the ons or mors transverse slotted dough strips into a respective rolled dough
strip, exposing each fransverse slot across the rolled dough strip
1906

Y

Transversely cut each rolled dough strip into dough bites
1208

¥

Convey each pretzel for a time sufficiant to proof the dough under control heat and humidity
1210

¥

Wash each dough bile in a caustic solution
1912

¥

Bake the dough bite into a pretzel bite
1914

k

4
Convey gach baked pretzel bits inlo a fast freeze house
1916

A4

( END )

FIG. 19






	Page 1 - COVER_PAGE
	Page 2 - ABSTRACT
	Page 3 - ABSTRACT
	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 - DESCRIPTION
	Page 14 - DESCRIPTION
	Page 15 - DESCRIPTION
	Page 16 - DESCRIPTION
	Page 17 - DESCRIPTION
	Page 18 - DESCRIPTION
	Page 19 - DESCRIPTION
	Page 20 - DESCRIPTION
	Page 21 - DESCRIPTION
	Page 22 - DESCRIPTION
	Page 23 - CLAIMS
	Page 24 - CLAIMS
	Page 25 - CLAIMS
	Page 26 - DRAWINGS
	Page 27 - DRAWINGS
	Page 28 - DRAWINGS
	Page 29 - DRAWINGS
	Page 30 - DRAWINGS
	Page 31 - DRAWINGS
	Page 32 - DRAWINGS
	Page 33 - DRAWINGS
	Page 34 - DRAWINGS
	Page 35 - DRAWINGS
	Page 36 - DRAWINGS
	Page 37 - REPRESENTATIVE_DRAWING

