
EP 0 324 460 B1 Description This invention relates to food snack products
and particularly to a novel fried snack chip having a bubbled surface, with
the extent of bubbling being controlled by process parameters. 5 Chip
products (whether they be potato chips, corn or tortilla chips, etc.) are
typically prepared by frying either thin slices of raw, fresh potatoes or
individual chip-sized pieces of a dough made from the raw material. Such
products have become increasingly popular among consumers, who are
demanding an ever increasing variety of novel shapes, flavors, textures,
etc. While "potato chips" were for many years limited to fried slices of
raw potatoes, increasingly the term 70 may be inclusive of "fabricated"
products as well, as evidenced by Pringles brand potato snacks manufactured
by the Proctor & Gamble Company, Tato Skins brand potato snacks
manufactured by the Keebler Co. Generally speaking, most prior art
fabricated potato chips relied for their textural qualities upon the
internal expansion of a potato-based dough to achieve the crispness and
mouth feel consumers associate with conventional potato chips. Generally
speaking, most prior art expanded potato snacks (i.e., snacks produced from
a potato-based dough which is expanded to a porous condition by immersion
in hot cooking oil) have not successfully duplicated the appearance and/or
texture of potato chips because they have not duplicated the bubbling found
on all conventional potato chips. As used herein, the following words have
the following definitions: "Bubbles" or "bubbling" -- separation of
portions of either or both of the upper or lower surface 20 portions of the
dough preform into a number of rounded areas which protrude from the
surface of the fried snack, the surface or wall of the bubble having a
thinner cross-sectional dimension than that of an unbubbled portion of the
fried snack. "Pillowing" -- the uncontrolled separation of a major portion
of the upper and lower surface portions of a dough preform to give a
rounded pillow-like area on the fried product, having extremely thin
cross-sectional 25  dimension, usually resulting in breakage. "Blister" or
"blistering" -- similar to a pillow except that a blister may protrude from
a single surface of the fried product, rather than both surfaces, although
it will typically be broken like a pillow. "Expanded" -- refers to the
internal texture of many sheeted or extruded snack products, wherein a
large number of small bubbles are formed between the upper and lower
surfaces of the snack product. In 30 some expanded products, the bubbles
may extend above the surface of the snack, but because they appear in such
large numbers, they become the outer surface of the snack. Such products
would not be considered "bubbled" or "blistered" within the context of this
invention. Blisters and pillows form in conventional potato chips because
during frying of the potato slice, the starch in the outer cell layers gels
and becomes dehydrated more rapidly than that starch in the center of 35
the potato slice. Expanding steam is thus trapped within the intercellular
spaces of the potato slice, forcing the cells apart as the middle lamella
pectic substances between adjacent cell walls become softened and
solublized. Microscopic Structure of Potato Chips, R.M. Reeve and E.M.
Neel, American Potato Joumal, Vol. 37 p.48. Typically, control of such
blistering in fabricated potato chips is a fuinction of dough moisture: as
the moisture increases, blistering increases, and as moisture decreases,
blistering decreases due to the 40  lesser availability of water to make
the entrapped steam. Excess Blistering is undesirable because chips break
too readily and because they may contain large amounts of oil (American
Potato Journal, Vo. 37). Such undesirable blistering and pillowing is
controlled by lowering the dough moisture, even though such relatively dry
dough is more difficult to handle during a sheeting process.
Coincidentally, the lower dough moisture typically results in lower fat
contents in the finished product, a phenomenon well-known to all 45 those
skilled in the art. Corn and tortilla chips produced either by extrusion or
sheeting processes, produce end products having relatively little pillowing
or blistering, and a relatively unexpanded texture. The lack of bubbles in
such products is due either to the presence of relatively coarse
particulate materials (which provide "vents" 



for the escape of internally generated steam) or the process utilized to
make the products. When extruded, 50 low-moisture doughs are utilized. When
sheeted, higher-moisture doughs are used, but prior to frying the
individual dough preforms are baked in an oven for 15-30 seconds at a
temperature of 302-316 IC (575- 600e F) in order to reduce the dough
moisture. However, when making fried tortilla chips, after baking the dough
preforms are equilibrated for a few minutes prior to frying. The
equilibration produces uniform distribution of water within the dough
preform, thereby reducing blisters and oil absorption during frying. 55
(Corn: Chemistry and Technology, Watson, Ramstad, Editors). The problem of
excess bubbling or pillowing in sheeted, fried corn chips has been observed
in U.S. Patent No. 2,905,559, wherein sheeted masa dough is perforated with
sharply pointed spikes, the perforations being from 1.27 to 0.317 cm
(one-half to one-eighth inch) apart. The resulting product is free 2    EP
0 324 460 B1 from entrapped voids throughout, and all pillowing was
eliminated. Likewise, pillowing of pizza dough during baking is a problem
dealt with in U.S. Patent Nos. 4,170,659 and 4,395,216. In the '659 patent,
pizza dough is dockered using pins having diameters of from 0.238 to 0.63
cm (3/32 inch to 1/4 inch) and spaced 2.54 cm (one inch) apart. While the
dockering holes will prevent the total pillowing of the pizza dough sheet,
the s  dough is intended to pillow somewhat between the dockering holes. In
'216, a pizza dough sheet is perforated using a star wheel, in which the
point of the star wheel protrudes through the dough sheet and against a
backup member. U.S. Patent No. 3,880,069 discloses a perforating roll in
which a pizza dough sheet is perforated by spikes, presumably to reduce or
eliminate pillowing, and U.S. Patent No. 3,278,311 discloses a corn dough
sheet perforated by a dockering roll, presumably to eliminate undesirable
pillowing. 10 Finally, U.S. Patent No. 4,650,687, commonly owned by the
applicant herein, discloses a dockering process whereby blistering or
pillowing is eliminated in a sheeted dough by the use of a dockering brush
comprising flexible bristles which protrude through the dough sheet and
against a backup member. Various other methods of reducing blistering have
been proposed in the art. For instance, the surface of a dough having a
moisture content of 25-50 percent is moistened by spraying with water,
dipping in water 15 or by steaming, so that when fried, blisters or pillows
are eliminated. (U.S. Patent No. 3,883,671) U.S. Patent Nos. 3,493,390 and
3,519,432 disclose processes for forming a fabricated potato chip having a
blistered surface resembling that of conventional potato chips. In the '432
patent, a sheeted potato dough is baked either in a 1- or a 2-phase process
for from 4-16 minutes, in order to obtain the desired blistered surface.
Likewise, the '390 patent provides that a chip may be prepared by
laminating two or more frozen 20 dough wafers, the air between adjacent
walers expanding upon heating and forming blisters between the wafers.
Altematively, frozen moisture on the surface of the wafers forms steam upon
heating thereby causing the wafers to separate and form surface blisters. A
final method whereby blistering or pillowing is prevented is by the
formation of "pellets" or dried half-products. By removing substantially
all of the water from a dough piece by drying, subsequent "puffing" either
by frying, hot air or otherwise, will result in a 25  greatly expanded,
puffed product with little or no surface blistering, since very little
water was present in the fried half-product. Examples of such technology
include U.S. Patent Nos. 3,690,895, 3,502,479, 3,230,094 and 3,800,050. GB
990,747 describes a process for producing a foodstuff from starch
containing flour comprising an edible starch containing flour with a
content of starch not enclosed in cell walls not less than about 30 % 30
with water so that the water content is between about 25 and 40 % by
weight, extruding this mixture under a pressure of at least 6 atmospheres
to form coherent strands, drying the strands to an intermediate product by
dry air till they have a horny outer layer and in combination a total water
content of less than 10 % by weight and in the horny outer layer a water
content not higher than 85 % by weight of the average 



water content, breaking the dried strands into piecelets, and frying the
piecelets in hot edible oil or fat to 35  form a crispy expanded foodstuff.
Therefore, according to the GB 990,747 a dough piece at the time of trying
is claimed which contains a moisture content of less than 10 %, i.e. 4 - 8
% in the horny outer layer and 8 - 18 % in the inner layer. In the GB
990,747 there is no hint concerning controlling bubbling. In contrary the
product of the GB 990,747 puffs uncontrollably, like popcorn in the fryer.
40     U.S. Patent 3,545,979 discloses a process for preparing a snack chip
from potatoes and corn. The process comprises simultaneously grinding
peeled, diced raw potatoes and whole corn kernels in a stone grinding mill.
The resultant dough comprising a moisture content of between about 30% and
about 60% by weight is sheeted out, sliced into chips, dried, deep fat
fried, dustes with seasoning and bagged for distribution. The dough pieces
according to the U.S. Patent 3,545,979 have a moisture content at the time
45  of frying of 20 %, preferably of less than 20 %. According to this
reference tempering of the dried pieces is mentioned which is known to
destroy the desired bubbling effect. However, according to the U.S. Patent
3,545.979 there is nothing mentioned regarding a bubbling effect. This
reference teaches that the dough thickness is not critical, which may be
true if there is no concern for bubbling. However, if bubbling is to be
controlled than the dough thickness is important. 50     The subject of the
invention is defined by the claims. This invention provides a fried snack
product having a novel appearance and texture which is different from that
of either conventional potato chips or sheeted fried snacks. The invention
comprises a dough preform which is treated by exposure to an airstream or
heat so as to create a moisture differential between the treated surface or
surfaces of the dough preform and the interior of the preform. 55
Briefly, in its broadest embodiment, the invention resides in a dough
preform which when fried produces a snack product having a controlled,
predetermined level of surface bubbling. A dough preform having relatively
high dough moisture of from 30% to 55% is treated in a drying environment
so that an inner dough portion has a higher dough moisture than upper
and/or lower dough surface portions. The 3    EP 0 324 460 B1 drying
environment preferentially dries the surface portions to a greater extent
than the inner dough portions. It is believed that when one or both of the
outer dough surface portions have a substantially lower moisture content
than the inner dough portion, moisture is prevented from escaping through
the dried surface of the dough preform. Such phenomenon is known as "case
hardening" and results in the retention 6  of steam (caused by the rapid
heating of moisture contained in the inner dough portion) between the upper
and lower dough surfaces (Unit Operations of Chemical Engineering, 4th Ed.,
McCabe, Smith & Harriott). Such phenomenon has been previously reported
during the hot air dehydration of blanched potatoes creating the "popcorn"
effect (American Potato Journal, Vol. 37 p.52). While the desired product
of the present invention may be most effectively produced by subjecting io
both the upper and lower dough surface portions to a drying environment,
acceptable products having a controlled level of surface bubbling can be
created by subjecting only one of either the upper or lower surfaces to the
drying regime. Likewise, while a moving stream of heated air appears to be
the preferable method to induce the desired result in a dough preform,
adequate results can be obtained by subjecting dough preforms solely to
heat without substantial air movement, or by exposure to significant air
movement without appreciable added heat. In either case, the outer surfaces
of the dough preform exposed to the drying environment will lose moisture
at a greater rate than can be replaced from inner dough portions, thereby
resulting in dough preforms having surfaces of significantly lower moisture
content than the interior portion. 



Conventional tortilla chip manufacture includes an equilibration chamber
between the drying oven and 20  the fryer. The relatively high moisture
dough (52-54%) is partially dried in the oven (to a moisture content of
40%) so as to reduce the ultimate fat content of the fried product.
However, the oven creates a dough piece having drier exteriors than the
inner portion which, if fried, would result in uncontrollable and
unacceptable pillowing or bubbling. Therefore, an equilibration chamber is
provided to equilibrate the dough moisture between the inner and outer
portions of the dough piece (Dry Corn Masa Flours for Tortilla and Snack
Food, 25 Gomez et al. Cereal Foods World, Vol. 32, No.5 P.372. The present
invention makes novel use of the perceived disadvantage of this process to
create a novel chip product having a relatively highly bubbled surface,
however with bubbles of appropriate size and wall thickness to withstand
normal handling and distribution without substantial breakage. The process
of the present invention is equally susceptible to use with any
conventional sheeted or 30  extruded snack product, such as those made
predominantly from potato solids, corn, rice, or other cereal grains. The
invention will find particular use in the manufacture of fabricated potato
chips from sheeted dough, or In the manufacture of corn chips from corn
dough or masa or tortilla chips from similar doughs. BRIEF DESCRIPTION OF
DRAWINGS 36 Fig. I   is a representation of an unbubbled chip in category
#1 as described herein; Fig. 2   is a representation of a bubbled chip in
category #2 as described herein; Fig. 3   is a representation of a bubbled
chip in category #3 as described herein; Fig. 4   is a representation of an
unacceptably bubbled chip in category #4 as described herein; and 40
Fig. 5   is a representation of an unacceptably bubbled chip in category #5
as described herein. This invention provides a fried snack product from a
starch-containing dough having from 30% to 55% moisture. While the dough is
described herein with an upper moisture range of 50%, it is to be
understood that subject to difficulties in processing a dough having higher
moisture content, such higher moisture doughs would be acceptable for use
herein. A dough having 60% moisture (or possibly even higher) could 45  be
utilized in the process of this invention, although a substantial portion
of such moisture must be removed prior to frying in order to maintain the
fat content of the final product within acceptable ranges and the expense
in removing such moisture would appear to militate against a moisture
content higher than 55%. The process of this invention can be generally
divided into three broad areas: formation of dough pieces or preforms,
drying of dough preforms and frying of dough preforms. Analysis of the
finished so  product is an equally important step in order to classify and
determine acceptable products resulting from the foregoing steps. Each of
these steps will now be described in greater detail. A. Formation of dough
preforms. 55     A conventional dough may be formed comprising, e.g. potato
solids or corn solids, raw or pre- gelatinized starches, modified starches,
flavorings, oils. An appropriate quantity of water is added to the
foregoing ingredients and mixed to the desired dough consistency. The dough
can then be formed into a thin cohesive sheet between one or more pairs of
sheeting rolls commonly used in the manufacture of 4    EP 0 324 460 B1
sheeted snack products, or as used in the baking industry. Likewise, a
dough sheet may be formed by extrusion, such as by a conventional pasta
extruder. In certain circumstances (as will be described more fully
hereinafter) it may be desirable to "docker" the dough sheet with a
flexible bristle brush so as to reduce large bubbles or pillows which may
otherwise form in a fried snack. The dough sheet may then be 5  cut into
the desired end product shape, such as circles, ovals, triangles, hexagons
or squares. The dough preforms can then be subjected to a drying process in
order to case harden the upper and/or lower surface- 



(s) of the dough preforms so that the novel structure and texture can be
created. The case hardened dough preforms are subsequently fried prior to
any substantial equilibration of moisture content occurring between the
inner dough portion of the dough preform and either of the upper or lower
surface portions of the dough io  preform. Steam generated by the rapid
heating of moisture within the dough preform is trapped between the upper
and lower dough surface portions for a period of time sufficient to
generate enough pressure to rapidly expand the surface of the dough
preform, thereby creating a surface bubble. Whereas this phenomenon had
been unpredictable and for the most part undesirable in prior snack food
products, applicants herein describe a more particular process for creating
such bubbles in a controlled manner so as 15 to provide a finished fried
snack product having a unique texture resulting from the controlled
creation of large numbers of such bubbles in the fried snack product.
Properties of the dough sheet which have been found to have an important
effect on the controlled creation of bubbles in the finished snack product
include: moisture content, thickness, presence of particulate material and
cohesiveness. As is well known in the art, the higher the moisture content
of a fried material, whether it be a raw 20  potato slice or sheeted dough
pieces, the higher will be the oil absorption during frying. Removal of
water during frying and its intercellular replacement with cooking oil
typically is a linear relationship, so that in order to produce a fried
product having less than 40% oil a sheeted dough product typically must
have a moisture content lower than 50-55%. Doughs having a moisture content
greater than 50-55% require excessive drying to create an acceptable
product in terms of bubble production and oil content, whereas 25  doughs
containing less than 30% moisture are generally too dry after the drying
step to create adequate bubbles for the present invention. Generally
speaking, doughs having a moisture content of from 30% to 55% are
preferable in the process of the present invention, and most preferably,
doughs having from 36% to 45% moisture. Dough sheet thickness may vary
within the range of 0.5mm to 1.5mm. Dough sheets near the bottom of 30 this
range will result in snack products having a thin crisp texture, whereas
dough sheets near the upper end of this range will result in snack products
having a relatively thicker, crunchier texture. Applicant has found that
dough pieces having a thickness greater than 1.5mm require extreme drying
conditions (either in terms of the temperature or volume of airflow, or the
length of time subjected to such airflow) to effect sufficient water
removal to produce the desired results. In addition, pieces greater than
1.5mm in thickness 35  may be difficult to fry throughout to the desired
overall moisture content of 1%-2%, since the outer surfaces become scotched
prior to the inner portions being fully cooked. Dough pieces thinner than
0.5mm are difficult to handle mechanically in commercial equipment without
substantial distortion or folding of the chips during frying. In general,
thicker dough pieces tend to bubble more readily when fried than thinner
ones, presumably due to the rapid dehydration of the outer surfaces of the
dough piece in contrast to the 40 much less dehydrated inner portion of a
more thicker dough piece. In a relatively thin dough piece, water is
relatively quickly removed from the entire dough piece, prior to the
separation of cellular material and formation of bubbles. Particulate
materials may be present in the dough preforms, either as a result of
processing of the raw materials (i.e. screen size of milled corn) or
intentionally inserted for textural reasons. However, because 45 such
particulate materials provide "vents" for the escape of steam during frying
of dough preforms, an inordinately high level of such particulate materials
may inhibit bubble formation and reduce the effective- ness of the present
invention. Lastly, the dough sheet must have cohesive properties which
permit the surface or surfaces of the dough preform to stretch relatively
uniformly when forming bubbles during frying. Heretofore, snack so
products having bubbles exhibited bubble formation without uniform wall
thickness of the bubbles. Bubbles either formed predominantly on one side
of the snack product (blisters) or were "pillows" formed through both sides
of the product. A bubble formed from only one side of the fried snack piece
will generally have a relatively thin bubble wall since the cellular
separation is occurring adjacent the surface upon which the bubble forms.
Pillows typically exhibit such exaggerated stretching of the dough surface
that the walls of 



55 both sides of the snack are extremely thin. Such thin walls in bubbles
absorb disproportionatly high quantities of cooking oil, increasing the
overall oil content of the finished product as well as giving a greasy
organoleptic quality to the finished product. Such thin walls are easily
broken during normal handling prior to consumption, giving an unsightly
appearance to the finished product. 5    EP 0 324 460 BI A highly cohesive,
non-adhesive dough can be made by adjusting the quantity of free
gelatinized starch, the degree of retrogradation of the starch (thereby
affecting the water absorption of a given quantity of the starch) and the
concentration of any starch-complexing emulsifiers present. Researchers in
the area of fabricated, fried chip products have attempted, without
success, to devise a numerical measurement of 5  dough consistencies.
Applicants have found that a simple visual/manual rating scheme is useful
for rating various doughs used in the production of snack food products.
The "Dough Rating Scale" devised for such measurements is as follows: 1.
Dry, friable, powdery dough -- can be squeezed by hand into a ball only
with difficulty. 2. Dry, friable -- more easily squeezed into a ball. 10
3. Easily squeezed into a ball which breaks apart when dropped. 4. Friable,
with some small agglomerates remaining after mixing. 5. Borderline
friable/cohesive, discharged with ease from mixer -- many random
agglomerates after mixing. Hand-formed ball does not break easily when
dropped. 6. Predominantly agglomerates easily molded into ball which feels
wet -- discharged from mixer with difficulty. 7. All large agglomerates
which are discharged with difficulty from mixer -- hand-formed ball does
not break when dropped. 8. Completely uniform, cohesive mixture which
discharges from mixer as a single non-adhesive dough. 9. Uniform adhesive
dough similar to bread dough -- cannot be discharged from mixer except as
single 20    unit which sticks to fingers. <I   Applicants have found that
a dough with a rating of from 7-9 is preferable in the process of the
present invention. Dough sheets (and dough preforms) made from less
cohesive doughs do not appear to form continuously case hardened surfaces
during the drying treatment and thus do not appear to have the ability to
retain the steam generated within the chip during frying. Therefore, fewer,
smaller and less consistent 25 bubbles are formed using doughs rated 1-6.
When producing potato snacks by the process of this invention, applicant
has found it preferable that the major ingredient in the potato dough be a
dehydrated potato flake with high water absorption capability, such as
potato flakes processed without precooking and cooling steps as described
in U.S. Patent No. 2,787,553. The absorption of potato flakes can
conveniently be measured by a Brabender Visco/amylo/GRAPH device in which
40g of dry ground potato flakes are 30 added to 450ml of water at 25 C,
after which the temperature of the mixture is increased at 1.5 * C per
minutes as the mixture is turned at constant speed. The viscosity of the
resultant mixture is recorded continuously from the time the test
procedure. begins. The maximum reading recorded at the initial peak (which
generally occurs after 4-15 minutes of hydration) is recorded as a "peak
viscosity" in Brabender units (B.U.). The preferred potato flakes for use
in the process of the present invention have an initial peak 35 of from
about 500 B.U. to about 800 B.U. B. Drying of Dough Pieces. The process of
the present invention attempts to create that which is sought to be avoided
in 40 conventional fried chip manufacture -- a relatively dry chip surface
with a relatively moist inner portion. Such "case hardening" of the dough
preform will result in a moisture gradient between the surface of the dough



preform and the interior portion of the preform. While it is not
practicable to separate a dough preform having a thickness of 0.8mm to
measure the moisture levels of the surface as opposed to the center
portions, it appears reasonable to presume that there is a gradient of
moisture from the surface (low) to the 45 interior (high) of the preform,
rather than a sharp break at some point. As a result of the moisture
gradient between the surface and interior portions of the dough preforms,
the evaporation of moisture at the surface of the preform is somewhat
retarded as the fry time increases. The vapor pressure created by the
evaporation of water in the inner portion of the dough preform exceeds the
cohesive ability of the dough preform to remain intact, thereby enabling
the surfaces to separate from one another and forming a round, 5o generally
spherical bubble. Applicants have observed that bubbles typically form in
the first few seconds after the dough preforms are immersed in the cooking
oil. Applicants have observed that while some internal expansion occurs
when conventional dough pieces are fried, almost no bubbles are formed.
While to some degree this may be due to the use of low water absorbent
ingredients, it is believed that the relatively porous surfaces (or
conversely, the lack of the case 55 hardened exterior) permit the rapid
escape of steam from the chip. The relatively uniform moisture distribution
throughout the dough preform permits uniform and rapid moisture diffusion
from the inner portions of the dough preform to the surface as steam is
generated. Therefore, dough formulations comprising predominantly high
water absorbant ingredients exhibit the qualities of the product of the 6
EP 0 324 460 B1 present invention when subjected to the drying regime set
forth herein. Preferably, the dough pieces are fried immediately after
drying so. that no substantial equilibration of moisture content occurs
between the relatively moist inner portion and the relatively dry surface
portions of the dough preform. As described herein, the preferred process
includes the drying of the dough preforms s  after having been cut to the
desired end product shape. However, it should be understood that the
process is equally susceptible to having the dough sheet dried prior to
being cut into individual shapes which are thereafter fried. Production of
snack products according to the present invention is best accomplished by
directing the formed dough preforms (or alternatively, the dough sheet
prior to cutting) into a conveyor drier which is so 70 positioned that
immediately after exiting from the drier, the dough preforms are discharged
into the fryer. Conveyor driers are well-known in the art for the
dehydration of foodstuffs and for baking. Preferably, the dough pieces are
carried on a foraminous belt which permits the simultaneous dehydration of
both the upper and lower surfaces of the dough preform. While applicants
have identified a number of methods for effecting the surface dehydration,
it is apparent that any mechanism which produces the case hardened is
dough preforms (e.g. selective differential dehydration being greater on
the surface than in the interior) is useful herein. Useful drying media
include: direct impingement gas-fired drying ovens (manufactured by The
Spooner Co), steam-heated conveyor dryers (Aeroglide Corp, Proctor &
Schwartz Co), infrared ovens (Fostoria Ind, Inc) and microwave ovens
(Raytheon Co.) and the like. Applicants have observed the desired effects
produced by the present invention when treating only one 20  side of a
dough preform. Generally speaking, bubbles will form on the side not
treated by the process of the present invention. It is believed that after
treating only one side of a dough preform, the treated side is case
hardened and less likely to deform under the pressure of internally
generated steam. Therefore, when the dough preform is fried, the
non-treated side, being somewhat more pliable, will be preferentially
deformed. 25     While the process of the present invention can be
practiced on only one side of a dough preform, it is believed desirable to
utilize drying equipment which induces substantially equal and simultaneous
removal 



of moisture from both the upper and lower surfaces of the dough preform in
order to achieve equal case hardening so that bubbles formed during frying
will have upper and lower surfaces of relatively the same thickness. If the
drying regimes on the upper and lower surfaces are not substantially
equivalent, the case 30  hardening effect on the surfaces will differ and
create bubbles having wails of different thickness. In such case, the
less-case hardened surface will be subject to greater expansion, therefore
producing a thinner bubble wall which is more susceptible to breakage,
thereby creating an unacceptable product. While it is believed that the
optimum drying conditions result from the use of both heat and high volume
air movement, the present invention can be practiced by using solely heat
(as with infrared heating 3s  elements), air movement, or both. While not a
factor of paramount importance, the evaporative rate (measured in g
water/m2/sec) is a factor affecting commercial practicability, since a
greater evaporative rate will increase throughout and require a shorter
period of time being spent effecting the case hardening. Obviously, the
greatest evaporative rate will occur at a relatively high temperature and
relatively high rate of air movement. 40     In addition to the evaporative
rate, the amount of water removal through the upper and lower surfaces of
the dough preform will be determined by the attributes desired in the final
product. Among others, such considerations include the number and size of
bubbles desired, the fat content of the finished product, and the desired
texture of the product. The most convenient expression of the amount of
water removed from the dough preform has been found to be the reduction in
water per weight unit of solids in the dough, 46  expressed as the
conventional W/S (water/solids) ratio used in dehydration technology. In
the practice of this invention, a reduction in W/S during drying ranges
from 0.4 to 0.1 within the optimum range of original dough moisture of 30%
(WIS = 0.429) to 55% (W/S = 1.22). Those knowledgeable in the art will
recognize a number of well-known relationships that influence the selection
of process conditions, such as: 50    1. Dough moisture verses fat content
-- as the moisture content of a dough preform is increased, the fat content
of the finished product will increase. Therefore, a fried snack product
made according to the process of the present invention will have a lower
fat content than a product made from the same dough without the drying
step. 2. Increased surface drying usually results in increased (and
heretofore undesired) bubbling. 55    3. Thinner dough sheets typically
exhibit less bubbling than thicker dough sheets. 4. The flexible dockering
brush disclosed in U.S. Patent No. 4,650,687 can be used in the process of
this invention to minimize the formation of undesirable large bubbles or
pillows that break excessively during handling. For instance, a dockering
brush having flexible bristles with a diameter of for example, from 7    EP
0324460 61 0.05 to 0.08 cm (0.020 inches to 0.032 inches) and a density of
from 15.6 per cm2 to 25 per cm2 (100 per sq inch to 160 per sq inch) will
effectively eliminate large blisters or pillows in products of the present
invention. 5. Bubbling of snacks during frying is reduced by the presence
of particulate solids in the dough. 5 C. Frying of Dough Preform. As stated
above, the frying of the case hardened dough preforms should occur as soon
as practicable after drying in order to maintain the moisture differential
between the surface and interior of the dough 10 preform. The drying
apparatus is preferably situated so that it discharges the dough preforms
directly onto an infeed conveyor of a continuous fryer, resulting in a
transit time of less than about five seconds between the drying apparatus
and the fryer. Preferably, the dough preforms are dropped into the fryer
such that they 



are immediately and totally immersed in the frying oil, which is maintained
at from about 148  C (325 * F.) to about 205 * C (400' F.). The dough
pieces will tend to rise after approximately 2-3 seconds due to the
evolution of bubbles and thereafter float on the surface of the frying oil.
Thereafter, the preforms are preferably held under the surface of the
frying oil with a submerging belt until the final moisture content of the
fried snack piece is about 1-2%. While the product of the present invention
can be manufactured using a "float frying" apparatus as set forth in the
'687 patent, applicant has observed that bubbles formed therein were not as
uniform in wall thickness as was the case when the dough preform was
immediately and totally 20 immersed in the frying oil. It is believed that
the difference in bubble architecture is due to the lower rate of u>   heat
transfer on the lower side of the dough preform during the initial float
frying section. D. Process Conditions. 25     The following process
conditions are deemed desirable in the practice of the present invention.
1. Dough Consistency: A dough having a Dough Rating Scale of from 7-9 as
set forth above. 2. Initial moisture content of the dough and the dough
preform of between 30% to 55%, or stated differently, from 0.43 to 1.22
parts of water per part of solid by weight (WIS). 3. Moisture loss
expressed as W/S (weight of water per weight of bone dry solids) of from
0.1 to 0.35 30    W/S from one or both of the upper and lower surfaces of
the dough preform. 4. Air velocity is deemed desirable but is not required
for the practice of this invention; rate ranges have not been determined as
the optimum air movement is a function of the other process parameters. 5.
Temperature of at least 93- C (200 * F) _,       6. Drying time of between
10 to 45 seconds. 35    7. Use of a foraminous conveyor belt to convey the
dough preforms through the drying chamber to permit equivalent evaporation
from both surfaces of the dough preform. 8. No equilibration of the dough
preforms between the drying chamber and the fryer. Extensive
experimentation was done to quantify the parameters of the present
invention. As used in Tables 1-7, the following parameters were measured:
40     Moisture, %--lnitial dough moisture was calculated from the moisture
content of each of the dry ingredients and the added water. Thickness,
mm--Randomly selected 2.8cm diameter dough pieces were taken from the dough
sheet and thickness measurements taken with a Starrett model 1015MB-881
caliper with a 19.0mm diameter measuring foot. Numerous samples were taken
and averaged for the single number shown. 45     Dockering--Samples
dockered with the flexible brush dockering unit are identified with an
asterisk behind the sample letter. Retention time, seconds--The time the
dough preforms were exposed to the treatment. Temperature, 'C (a F)--For
hot air drying, temperature was recorded by conventional thermocouples
placed in the air stream immediately above the dough preforms. For infrared
heating the energy input is 50 expressed as watts per square foot. Air
flow--Where applicable, units are in feet per minute. Final moisture, %-The
moisture content of the surface dried dough preforms as measured by CEM
AVC-80 moisture analyzer. % moisture--The reduction in moisture content
expressed on as-is basis. 56     H20 loss, (AW/S)--Reduction in amount of
water per unit solid (pounds of water per pound of solids) in the dried
dough preforms. Evaporative rate--The rate of moisture evaporation in grams
of moisture per square meter of dough sheet per second. For this
calculation the specific gravity of sheeted potato doughs (1.25) and of
corn 8    



EP 0 324 460 B1 doughs (1.28) was used to calculate the weight of one
square meter of dough sheet with the observed thickness. For example,
sample A of Table 3, 1 meter of dough 0.72mm thick is calculated to weigh
900g. With the reduction of the moisture content known, the evaporation
from this dough sheet was 121.4g. The evaporative rate is obtained by
dividing total evaporation by 2 (for each side of the dough sheet) and then
5  by the heating period, (18 seconds) resulting in a rate of 3.37g of H20
evaporated/sq meter/second. Frying time, seconds--Total fry time in cooking
oil held at 162- C (325* F) - 178 C (350 F). Bubble size distribution--A
five point bubble scale evaluation was adapted in order to rate chips
produced by the process of the present invention. The process of the
instant invention can be adjusted to produce products ranging from those
having very little bubbling to products which are totally pillowed. By io
adjusting the initial dough moisture, the thickness of the dough sheet and
the drying environment (time, temperature, air flow), a chip product having
any desired bubble size distribution can be created. The categories set
forth below describe a chip-type determined by the bubbles appearing
thereon. a. Category #1 -- As shown in Fig. 1, chips having no bubbles
greater than 6mm are category #1 chips. The chips typically have a number
of small bubbles 10 and significant areas of the chip surface 12 are 15
unbubbled. Because the process of the present invention is intended to
create bubbles, a chip classified as category #1 is not preferred -- the
chips resemble conventional sheeted snacks since the chip surface is not
noticably bubbled. b. Category #2 -- As shown in Fig. 2, chips which are
lightly bubbled (either one large (92.5cm) bubble or a few small bubbles)
over less than one-half of the chip surface are category #2 chips. The
bubbles 20    20 characteristic of category #2 chips are relatively small
but quite noticeable and withstand breakage during normal packaging and
handling. Large areas 22 of the chip surface are not bubbled. Category #2
chips are acceptable, however it is desirable to have at least a portion of
the chips in category #3 in order to have some more noticeable bubbles. c.
Category #3 -- As shown in Fig. 3, category #3 chips have more than half of
their surface covered with 25    bubbles, with the maximum bubble size
being 2.5cm. Such relatively large bubbles 30 may be broken, as at 32, but
such broken bubbles are relatively rare. A significant portion 34 of the
chip surface is not bubbled. Category #3 chips, along with category #2
chips, are preferred products of the process of this invention. d. Category
#4 -- As shown in Fig. 4, category #4 chips have bubbles 40 larger than
2.5cm in diameter, 30    many of which are broken, as at 42. Such large
bubbles are objectionable not only because they are frequently broken, but
also because they usually substantially increase the fat content of the
chips. e. Category #5 -- As shown in Fig. 5, category #5 chips have large
pillows 50 which are usually broken, as at 52, after normal handling. Such
pillows typically consume a major portion of the chip. Such chips are
totally unacceptable because of their appearance and fat content.
Applicants have determined that 35    processing conditions which produce
chips in category #5 must be changed to eliminate the possibility of such
chips. Bubble Factor (BF) Index--The weighted average of the total bubble
size distribution of a quantity of chips made according to the process of
the present invention. This index is calculated by assigning a value of 0
for the category #1 chips, a value of 0.25 for category #2 chips, a value
of 0.50 for category #3 chips, a 40  value of 0.75 for category #4 chips,
and a value of 1.00 for category #5 chips- It is believed that a BF Index
of between about 40 and 55 indicates desirable products. However, the BF
Index can not be used alone to predict overall product acceptability.
Percent fat--The fat content of the finished snacks expressed on an as-is
basis. Product Score--A weighted evaluation of the effect of the drying
environment. The score is based on 45  evaluations of the two major quality
factors involved in this process--bubble size distribution, and fat
content. (1) Scores were assigned to the five categories in the bubble
distribution analysis according to known consumer responses. For example,
because the intent of the instant invention is to induce bubbling, 



chips classified in category #1, being unbubbled, received no score,
although such snacks might be acceptable in other respects. Category #3
chips exhibited maximum appearance and textural distinction and 50  hence
received a maximum score relative to the amount of bubbles created.
Category #4 and #5 chips present disadvantageous appearance due to breakage
and exhibit increased fat content. (2) The scores for fat content reflect
consumer preferences for snacks that are tender and not greasy to the
touch, hence the highest score of 30 points for the 27-30% fat range. Lower
fat content chips achieved lower scores but no negative penalties. High fat
content chips received lower scores because of perceived greasiness. A s5
negative score is used for snacks with a fat content of 40% or higher
because of excessive greasiness, which, at this range, will separate from
the snacks and drain into the container. The scores are awarded according
to the following table: 9    EP 0 324 460 BI Bubble Size Distribution
(maximum 70 points) Chip Category   Percentage of Chips Within Category
Points -   #1                                        0 #2
1-25%                 10 26-50%                20 51-75%                30
76-100%               50 70                      #3
1-25%                 20 26-50%                30 51-75%                40
-        76-100%                60 #4                       1-5%
-5 6-10%                -10 over 10%                   -20 #5
1-5%                  -10 6-10%                -20 over 10%
-40 25                               Fat Content, % (Maximum 30 points)
Points 23 or less           5 24 to 26          20 27 to 30          30 30
31 to 34           20 35 to 39           5 over 40          -10 35     The
product score is generated by adding the appropriate Bubble Size
Distribution points to the Fat Content points. The resulting number
reflects an analytical assessment of chips wherein a higher product score
number indicates a more desirable chip than a lower product score. It is
believed that a product score of at least 60 is necessary for a
commercially practicable product with a score of 70 or more being
preferable, and a score of over 80 being most preferable. { 40 EXAMPLES
Example I 



45     A number of preliminary small scale batch experiments were made to
demonstrate the validity of the proposed method of surface drying for
creating a product having controlled bubbling. For these tests a sheeted
snack was made from a basic formula containing about 64% high absorption
potato flakes, 5% raw potato starch, 16% ground dehydrated potatoes
(passing through a 420 Am screen), 7.5% ground dehydrated potatoes (passing
through a 1.19mm screen), 3% sugar, 1% salt, 0.7% monosodium glutamate 50
(MSG) and 3% of minor flavoring ingredients. The dry ingredients were
placed in a 40 liter Stephan mixer and blended with 0.2% monoglyceride
emulsifier and 0.4% vegetable oil. Water of 49 C (120 F) was added over a
period of 30 seconds with the mixer running, with mixing continuing for 15
seconds. The amount of water was adjusted to give a calculated dough
moisture of 52%. The consistency of the dough was rated 9. 55     The dough
was fed manually to a set of 16.51 cm (6.5 inch) diameter sheeting rolls
set to produce a sheet having a thickness of 1.2 to 1.3mm. This sheet was
fed to a second set of similar rolls to give a final thichness of 0.76mm.
The dough sheet was conveyed at approximately 3.96 metres (13 feet) per
minute under a flexible bristle dockering brush, independently driven, and
turning at a speed to give a tip velocity 10    EP 0 324 460 B1 of
approximately 3.35 meters (11 feet) per minute. The dockering brush was
mounted so that it could be quickly raised or lowered depending on whether
dockering was desired. The dough sheet then passed under a rotary cutter,
also independently driven but moving at approximately the same speed as the
belt carrying the dough sheet. The cutter produced three sizes of an
irregular potato chip-like shape. The dough s  pieces were processed to
illustrate the effect of the inventive process, as follows: A. Effect of
Dockering. Samples A and A* were made by the process set forth above
without any surface drying prior to frying. to  The dough preforms were
dropped into a conventional batch fryer, stirred gently and fried at 178-C
(350* F) to a final moisture content of below 2%. Sample A was not dockered
prior to cutting, sample A' was dockered to the extent that normal potato
snacks made by this process were treated. Table 1 illustrates that the
expected decrease in relatively large perceptible bubbles (#3 and larger)
decreases when the dough preform is dockered. B. Effect of Drying at 121 *
C (250* F) Dough preforms were removed from the belt after dockering and
placed on perforated metal trays which were in turn placed in a laboratory
model Proctor & Schwartz gas-fired hot air dryer. The hot air 20
temperature was controlled at 121 IC (250 F) and air was directed across
the surface of the pieces. Sample B" of Table 1 was dried for 5 seconds,
Sample C* for 10 seconds, sample D* for 15 seconds and sample E* for 30
seconds. C. Effect of Drying at 150 * C (300" F) 25 Samples F" and G* were
treated as in B above, except that the dryer was operated at 150 * C (300*
F). Sample P was dried for 5 seconds and sample G* was dried for 30
seconds. D. Effect of Hydration of Ingredients. 30 To determine the effect
of hydration, dough preforms were removed from the sheeting line prior to
dockering or heat treatment and fried in the batch fryer. Sample H1 was
collected from a newly mixed batch of dough, sample H2 was collected after
a lay time of about 7 to 8 minutes, and sample H3 was collected after a lay
time of about 15 minutes. 35     The coarse, crushed, dehydrated potatoes
7.5% of the total) act as a particulate solid in the dough 



sheet which, as in the case of tortilla chips; can protrude through the
surface of the dough and serve as "vents" to permit the escape of steam
during frying, thus reducing the tendency to form bubbles. The #3 bubbles
decreased as the dough was held due to the gradual hydration of the
relatively large particulate dehydrated potato particles (+0.8mm),
demonstrating the importance of rehydration of particulate solids in 4o
the dough if bubbling is to be induced. E. Effect of Dough Thickness. The
effect of dough thickness on the distribution and size of bubbles produced
from the same dough 4s without drying was determined. Samples JX and KS
were produced by opening the second set of sheeting rolls to give a sheet
thickness of 0.85mm and 0.90mm respectively. These thicker dough sheets
were dockered as set forth above, cut and fried without prior heat
treatment in the batch fryer. Increasing the thickness from 0.85mm to
0.90mm resulted in a predictable increase in quantity of larger bubbles. 5o
F. Effect of Hot Air vs Infrared Drying. A portion (sample L*) of the
dockered dough preforms were passed, by means of a wire mesh belt, under a
series of 13 infrared heaters, 4 of which were rated at 900 watts with 9
rated at 1600 watts. These heaters were mounted approximately 5.08 cm (2
inches) above the belt and the speed of the belt was 55 controlled so that
the dough preforms remained under the heaters for 25-27 seconds. The heated
pieces were deposited onto the surface of the frying oil in a float frying
section whereupon they immediately passed through a series of ripples for a
total of 10 seconds before dropping into the conventional, continuous snack
fryer. The pieces were thus fried at a temperature of 174 C (345* F) for
45- 11    EP 0 324 460 B1 50 seconds. 5~               ..
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*y 12    EP 0 324 460 B1 calculated dough moisture of 50.0%, 45.0% and
40.0% respectively, including the water originally present in the dry
ingredients. The consistency of the three doughs produced were rated 9, 9
and 7 respectively. The doughs were sheeted as in Example I to yield final
dbugh thickness of 0.74mm to 0.79mm. Each dough sheet was conveyed at 6.52
m (21.4 ft) per minute to a rotary cutter which produced three sizes of an
5 irregular potato chip-like shape. The dockering brush was lowered for
samples C', E' and B, in order to determine the effect of dockering on the
bubbling of the finished product. The cut pieces were deposited in the
intake of a float fryer. When using a float fryer as described in U.S.
Patent No. 4,650,687, the flow of oil was adjusted to provide a turbulent
submersion in order to fry both the upper and lower surfaces of the preform
at approximately the same rate. The approximate residence time in the float
section was about 8 to seconds, after which the pieces were dropped into a
conventional fryer and fried for a total of from 31 to 38 seconds. Results
are shown in Table 2. Observations are as follows: 1. The fat content of
the fried snack is directly related to the moisture content of the dough
preform, i.e. the highter the moisture content, the higher the fat absorbed
during frying. 2. The degree of bubbling is directly related to the
moisture content of the dough preform. Is 15    3. The use of the dockering
brush eliminated the larger bubbles in sample C'. 20
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=     .   . 45 Exm  *l. III A dough sheet~o  wa prpae ainEmpe1,djsdfor vaiu
og   oitre.Hwvralth 50 U' Example ll 55 A dough sheet was prepared as in
Example II, adjusted for various dough moistures. However, all the cut
dough preforms were subjected to drying on both sides of the preforms
immediately prior to frying. An experimental convection oven was obtained
from the Spooner Company and installed between the sheeter 13    EP 0 324
460 B1 discharge and the feed conveyor to the frying system. The oven
comprised a three zone, gas-fired forced air convection oven typical of
those used in the baking industry. Plenums and dampers above and below the
wire mesh belt permitted control of air velocity and direction of flow on
both sides of the belt. 5     Observations from the results of Table 3 are
as follows: 1. Extent of bubbling. Except for sample D (which had an
original low moisture content of 40%), the extent of bubbling is
significantly greater when the surface moisture is reduced by drying prior
to frying. 2. The moisture content of the dough prior to drying controls
the degree and size of bubbles as well as the fat content. 10    3.
Dockering the dough prior to drying significantly reduced the extent of
bubbling, particularly in the production of large undesirable bubbles
(categories #4 and #5). is 15 25 30 35 40 46 50 55 14 
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v -o . 5e5 Example IV A dough of Example II having 45% moisture was
prepared and subjected to drying environments having various combinations
of minimum/maximum air flow with 150 * C (300 * F) or 289 * C (1550 * F)
temperatures. a~~~~~g    EP 0 324 460 Bi Observations from the results of
Table 4 are as follows: 1. The evaporative rate increased as expected as
the drying conditions were intensified (maximum air flow and hotter
temperature). 2. The loss of water per pound of solids ( water loss)
increased as drying conditions intensified. 5     3. Maximum air flow more
significantly affected the rate of mass transfer of water from the surface
of the dough preform than did temperature. 10 is 15 W20 25 



30 35 40 45 50 55 16    EP 0 324 460 BI 4. The flexible dockering brush
affords excellent control of excessive bubbling. I       o
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EP 0 324 460 B1 Example V A mixture of dry ingredients containing 57% high
absorption potato flakes,.15% raw potato starch, 12.5% ground dehydrated
potatoes (passing through a 420 am screen), 7.5% ground dehydrated potatoes
5 . (passing through a 1.19mm screen), 3% sugar, 0.6% salt, 0.4% monosodium
glutamate (MSG) and 3% minor flavoring ingredients was made. The dry
ingredients were placed in a 40 liter Stephan mixer and blended with 0.2%
monoglyceride emulsifier and 0.4% vegetable oil. Water at 49 C (120 'F) was
added over a period of 30 seconds with the mixer running, and mixing
continued 15 seconds thereafter for a total of 45 seconds. The amount of
water was adjusted to give a calculated dough moisture of 45%. The lo
consistency of the dough was rated 7. A dough sheet having a thickess of
0.76mm was conveyed under the dockering roll and rotary cutter of Example
I, to produce hexagonal-shaped dough preforms. A first portion of dough
preforms (sample At) were fed by a wire mesh belt directly into the intake
end of a conventional fryer. The dough preforms dropped into the frying oil
from a height of approximately 5.08 1s cm (2 inches), were immediately
submerged in the hot oil then rose to the surface in 2-3 seconds. The
preforms floated on top of the oil for 3-4 seconds before being engaged by
paddles which submerged the pieces in oil to be directed under a hold down
belt for the remainder of the totl fry time of 52 seconds. A second portion
of dough preforms (sample B) was subjected to surface drying treatment by
passing them on a wire mesh belt through an enclosed chamber fitte with two
open flame gas burners, one at each 20  end of the chamber under the belt,
and with a fan mounted above the belt in the center so that heated air was
forced down through the belt in the center and back through the belt at
each end, thus subjecting both sides of the preforms to heated air (139* C
- 150 * C) (280* F-300* F) for 12 seconds, rsulting in a calculated
evaporation rate of 3.2 g H20/m2/second. Immediately after exiting the
drying chamber the pre forms were fried as were sample A*, except that the
fry time was reduced to 44 seconds because of the lower moisture 25
content. The increased bubbling in the treated dough preforms is apparent
in Table 5. 30 KJ 35 40 45 50 55 18    EP 0 324 460 B1 0  I O, 20 us  4- 30
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z Example.X                                   ' Doughs were made using
cooked corn and commercially available corn masa flour. The first dough
(samples A4 and B4) was made with 4.08 kg (9 pounds) of a premix containing
34%/1 waxy maize starch, 25% precooked corn flour, 14% pre-gelatinzed rice
flour, 15% corn germ, 2.5% sugar. 2.5% salt, 6%/ vegetable 19    i      I
EP0324460B1 oil and 0.7% monoglyceride emulsifier, 9.97 kg (22 pounds) of
ground cooked whole corn containing approximately 50% moisture and 1.81 kg
(4 pounds) of cold water. The mixer was blended in a Stephan 40 liter VCM
mixer at a low speed for approximately 45 seconds. The dough had a
calculated moisture content of 46.5% and a consistency rating of 7. a     A
second dough (samples C' and DI) was made with 43% of the premix above and
57% of dry corn masa flour. Cold water was added to give 46.5% moisture in
the dough and the mixture was blended in a Stephan mixer for 45 seconds.
The dough had a consistency rating of 9. All of these doughs were sheeted
(to a thickness of approximately 0.85mm) and dockered according to Example
I. The dough sheet was cut with a plastic triagle-shaped cutter driven at
approximately the same io speed as the belt. A first portion of the dough
preforms ({ and C) were fed by wire mish belt into the float fryer of
Example I. The residence time in the float fryer was 8-10 seconds, after
which the pieces are dropped into a conventional fryer for a total fry time
of 42-45 seconds. A second portion of dough preforms (samples B* and D*)
were surface dried on the top side only by 75 passing the preforms under a
series of infrared heaters mounted 5.08 cm (2 inches) above the wire mesh
belt carrying the pieces. Thirteen of these heaters were mounted above the
belt, 9 of which were rated at 900 watts and 4 rated at 1600 watts. The
retention time of the dough preforms under the heaters was 13-20 seconds.
After heating the preforms were fed into the free float section and then
into the regular fryer as with the untreated samples. Total fry time varied
from 42-49 seconds. >~;20    The results (Table 6) demonstrate that surface
heating can induce desired levels of bubbling with sheeted corn snacks as
well as sheeted potato snacks. The reduced level of bubbles is attributable
to the fact that only one side of the dough preform was treated. As before,
the treated doughs had a significantly higher level of chips in category #2
than did the untreated samples. The heat treatment restricted the size of
the bubbles so that none of the objectionable category #4 or #5 chips were
produced. 25     Sample D' did not have as great an increase in bubbling
even though heated more than sample B*. This was due to the presence of
more large corn particles in the corn masa flour which reduced the degree
of 



bubbling in this sample. 30 36 40 45 50 55 20    EP 0 324 460 B1 Y
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4 21~~~~~~.    EP 0 324 460 B1 0.5% vegetable oil, 0.2% monoglyceride
emulsifier and minor amounts of flavoring materials was combined with an
amount of water sufficient to yeild a 44% moisture dough. The mixing was
accomplished in 2 minutes in a Hobart 60-quart planetary type mixer with
paddle stirrer oh medium speed and the resulting dough was sheeted to a
thickness of about 0.75mm as in Example I. 5     A first portion of sheeted
dough (sample A) was passed, without dockering, to a rotating plastic
cutter to 



produce dough preforms having variable, generally rounded shapes. The dough
preforms were fed by means of a wire mesh belt into the intake end of a
conventional snack fryer and fried for approximately 45 seconds: A second
portion of the sheeted dough (sample BP) was dockered as in Example I and
cut with the t0 same cutter, then conveyed to the fryer in the same manner
as sample A. A. third portion of the sheeted dough (sample C') was dockered
and cut as in samples A and B', but before frying was conveyed on a wire
mesh belt under two 900 watt infrared heaters mounted in series 5.08 cm (2
inches) above the belt. The speed of the belt was regulated so that the
preforms remained under the --   heaters for 6 seconds. Approximately 18
seconds elapsed between the heat treatment and the point at which the
preforms were dropped into a conventional fryer. A fourth portion of the
sheeted dough (sample D) was dockered with a flexible bristle rotating
brush as in Example 1, then cut as above. The dough preforms were heat
treated in the same manner as was sample A3. The preforms were treated for
12 seconds with 4 900 watt infrared heaters. A fifth portion of the dough
(sample El was dockered, cut, heat treated and fried as in sample Co 2o
except that 5 infrared heaters were used and the retention time of the
preforms under the heaters was <v   increased to 15 seconds. A sixth
portion of the sheeted dough (sample F') was dockered, cut and heat treated
as in sample E* except that the infrared heaters were moved closer to the
fryer so that the elapsed time between treatment and frying was reduced to
3 seconds. The pieces were fried as above. 25     Table 6 shows the results
of laboratory tests on the samples. The following observations were made:
1. As expected, dockering greatly reduced both the size and number of
bubbles in the chips. Sample A, undockered, has an unacceptable level of
chips in category #4. 2. When the dough pieces were heat treated (samples
Ct, D' Es and F) the number of bubbles increased as the level of heat
treatment increased, but no undesirable category #4 and #5 chips were
produced. 30    3. The decreased equilibration time between heating and
frying in sample F resulted a slight decrease in bubbling when compared
with sample E. 35 \ i40 45 so 55 22    EP 0 324 460 B1 U. > W%      0 C0  -
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50 Clalm's 1. A dough preform prepared from the corresponding dough preform
having a relatively high dough moisture content of from 30% to 60% by
treating the same in a drying environment to a moisture 55     content of
more than 20%, wherein the dough when fried produces a chip product having
a controlled, predetermined level of surface bubbling, said dough preform
immediately prior to frying comprising: a. an inner dough portion; and 23
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1. A dough preform prepared from the corresponding dough preform having a
relatively high dough moisture content of from 30% to 60% by treating the
same in a drying environment to a moisture 55      content of more than
20%, wherein the dough when fried produces a chip product having a
controlled, predetermined level of surface bubbling, said dough preform
immediately prior to frying comprising: a. an inner dough portion; and 23



b. upper and lower dough surface portions surrounding the inner dough
portion, said upper and lower dough surface portions having a moisture
content substantially lower than the moisture content of the inner dough
portion, and said upper and lower dough portions being case hardened by
selective removal of moisture therefrom. 5 2. The dough preform of Claim 1,
wherein the dough preform exhibits a moisture gradient from the inner dough
portion to the upper and lower dough surface portions. 3 The dough preform
of Claim 1, wherein the permeability to water of the upper and lower dough
surface 10     portions is less than the permeability to water of the inner
dough portion. 4. The dough preform of Claim 1, wherein the dough preform
is subjected to air heated to a temperature of from 120* C (250 * F.) to
290 w C (550v F.) for a period of at least about 5 seconds. \'-<i5  5. The
dough preform of Claim 4, wherein the heated air is provided in an
airstream having a velocity of from 45 m/sec (150 fps) to 125 m/sec (400
fps). 6. The dough preform of Claim 1, wherein the dough preform is
subjected to airflow across the upper and lower dough surface portions at a
rate of from 45 m/sec (150 fps) to 125 m/sec (400 fps). 7. The dough
preform of Claim 1, wherein the dough preform is subjected to infrared
radiation for a period sufficient to remove at least 4.0% moisture from the
upper and lower dough surface portions. 8. The dough preform of claim 1
immediately prior to frying comprising: 25       a. an inner dough portion;
b. upper and lower dough surface portions surrounding the inner dough
portion; and c. at least one of said upper and lower dough surface portions
having a moisture content substantially lower than the moisture content of
the inner dough portion, and said at least one upper or lower dough surface
portion being case hardened by selective removal of moisture therefrom. 30
9. The dough preform of Claim 8, wherein the permeability to moisture of
said at least one dough surface portion is less than the permeability of
the inner dough portion. D 10. The dough preform of Claim 8, wherein said
at least one dough surface portion is subjected to air 35     heated to a
temperature of from 120- C (250* F.) to~ 290- C (550 F.) for a period of
from 5 seconds to 30 seconds. 11. The dough preform of Claim 8, wherein
said at least one dough surface portion is subjected to airflow across the
surface thereof at a rate of 45 mi/sec (150 fps) to 125 m/sec (400 fps). 40
12. A process for preparing fried chip products having a controlled level
of bubbling on the exterior thereof by use of a dough preform according to
one or more of claims 1 to 11, said process comprising: a. preparing a
dough having from 30% to 60% moisture; b. forming said dough into a dough
sheet having upper and lower dough surface portions and an 45       inner
dough portion, said dough sheet having a thickness of from 0.5mm to 1.5mm,
and dividing said dough sheet into individual dough preforms; c. treating
the dough preforms to reduce the moisture of the upper and lower dough
surface portions to a moisture content substantially lower than the
moisture content of the inner dough portion; and d. frying the dough
preforms without substantial moisture equilibration between the upper and
lower 50       dough surface portions and the inner dough portion, such
that steam produced within the inner dough portion during frying is
retained within said inner dough portion and upon expansion creates bubbles
on the upper and lower dough surface portions. 13 The process of Claim 12,
including preparing the dough preform from potatoes or cereal grains. 55
14. The process of Claim 12, including treating the dough preforms with an
airstream impacting thereon at a rate from 45 m/sec (150 fps) to 125 m/sec
(400 fps) to induce moisture removal therefrom. 



24    15. The process of Claim 14, including heating the airstream to a
temperature of from 120 C (250 F.) to 290 C (550 - F.). 16. The process of
Claim 12, including treating the dough sheet with infrared radiation. 5 17.
The process of Claim 12, including heating the upper and lower dough
surface portions such that the permeability to moisture transfer of such
upper and lower dough surface portions is less than the permeability to
moisture transfer of the inner dough portion. 70  18. The process of claim
12 comprising: a. preparing a dough having from 30% to 55% moisture; b.
forming said dough into a dough sheet having upper and lower dough surface
portions and an inner dough portion, said dough sheet having a thickness of
from 0.5mm to 1.5mm, and dividing said dough sheet into individual dough
preforms; 15       c. treating at least one of the upper and lower dough
surface portions to reduce the moisture of said at least one dough surface
portion to a moisture content substantially lower than the moisture content
of the inner dough portion; and d. frying the dough preforms without
substantial moisture equilibration between said at least one dough surface
portion and the inner dough portion, such that steam produced within the
inner dough -  20       portion during frying is retained within said inner
dough portion and upon expansion creates bubbles K..-'        on the
surface of at least one dough surface portion. 19. The process of Claim 18,
including treating said at least one dough surface portion with an
airstream impacting the dough sheet of at a rate from 45 m/sec (150 fps) to
125 m/sec (400 fps) to induce 25     moisture removal therefrom. 20. The
process of Claim 19, including heating the airstream to a temperature of
from 120 * C (250 F.) to 290 - C (550 - F.). 30  21. The process of Claim
18, including treating said at least one dough surface portion with heat to
cause evaporation of moisture therefrom. 22. The process of claim 12
comprising: a. preparing a dough having from 30% to 55% moisture; 35
b. forming said dough into a dough sheet having upper and lower dough
surface portions and an inner dough portion, said dough sheet having a
thickness of from 0.5mm to 1.5mm; c. treating~ the dough sheet to reduce
the moisture of the upper and lower dough surface portions to a moisture
content substantially lower than the moisture content of the inner dough
portion; and d. frying the dough sheet without substantial moisture
equilibration between the upper and lower i' 40        dough surface
portions and the inner dough portion, such that steam produced within the
inner dough portion during frying is retained within said inner dough
portion and upon expansion creates a first bubble portion extending through
only one of the upper or lower dough surface portions, and a second bubble
portion having bubbles extending through both of the upper and lower dough
surface portions. 45 23. The process of Claim 22, including creating the
second bubble portion having upper and lower bubble walls. 24. The process
of Claim 23, including creating upper and lower bubble walls having
substantially equal 50     bubble wall thickness. 25. The process of Claim
22, including cutting the dough sheet into individual dough preforms prior
to 



treating the dough sheet. 55  26. A process for preparing fried chip
products having a controlled level of bubbling on the exterior thereof by
use of a dough preform according to one or more of claims 1 to 11, said
process comprising: a. preparing a dough having from 30% to 60% moisture;
25    I IIII 111111111111111111 11'111 'Ili EP 0 324 460 B1
C  L  M   S* b. forming said dough into a dough sheet having upper and
lower dough surface portions and an inner dough portion, said dough sheet
having a thickness of from 0.5mm to 1.5mm; and c. treating the dough sheet
to reduce the moisture of the upper and lower dough surface portions to a
moisture content substantially lower than the moisture content of the inner
dough portion, said 5        dough sheet losing from 0.1 kg (pounds) to
0.35 kg (pounds) of water per kg of solids in said dough sheet. 27. The
dough preform of claim 1 immediately prior to frying comprising: a. an
inner dough portion; 10       b. upper and lower dough surface portions
surrounding the inner dough portion, said upper and lower dough surface
portions having a moisture content substantially lower than the moisture
content of the inner dough portion, and said upper and lower dough portions
being case hardened by selective removal of moisture therefrom; and c. said
dough preform having dockering holes therein having a density of less than
25 holes per is       square cm (160 holes per square inch) of dough
surface. 28. The dough preform of Claim 27, wherein the dockering holes
have a diameter of from 0.078 mm (0.020 inches) to 0.0125 mm (0.032
inches). 4o 29. The dough preform of Claim 27, wherein the dough is
comprised primarily of high water absorbent ingredients. PatentansprOche 25
1. Teigvorform, hergestellt aus der entsprechenden Teigvorform mit einem
verhfltnismfBig hohen Teig- feuchtigkeitsgehalt von 30% bis 60% durch
Behandlung derselben in einer trocknenden Umgebung auf einen
Feuchtigkeitsgehalt von mehr als 20%, wobei der Teig nach dem Frittieren
ein Chip-Produkt ergibt, das einen gesteuerten vorbestimmten Grad an
Oberflfchenblasen hat, dadurch gekennzeichnet, daB diese Teigvorform
unmittelbar vor dem Ausbacken enthflt: 30       a. elnen inneren Teigteil;
und b. obere und untere Teigoberflfchenteile, welche den inneren Teigteil
umgeben, wobei diese oberen und unteren Teigoberflfichenteile einen
Feuchtigkeitsgehalt haben, der wesentlich geringer ist als der
Feuchtigkeitsgehalt des inneren Teigteils und diese oberen und unteren
Teigteile durch selektive Entfernung von Feuchtigkeit daraus
oberflfchengehfrtet sind. 35 2. Teigvorform nach Anspruch 1, dadurch
gekennzeichnet, daB die Teigvorform einen Feuchtigkeitsgra- dienten vom
inneren Teigteil zu den oberen und unteren Teigoberflichenteilen aufweist.
3. Teigvorform nach Anspruch 1, dadurch gekennzeichnet, daB die
Wasserdurchlfssigkeit der oberen und 40     unteren Teigoberflfchenteile
geringer ist als die Wasserdurchlfssigkeit des inneren Teigteils. 4.
Teigvorform nach Anspruch 1, dadurch gekennzeichnet, dafB die Teigvorform
fOr eine Zeitspanne von wenigstens etwa 5 Sekunden Luft ausgesetzt ist, die
auf eine Temperatur von 120 C (250-F) bis 290 - C (550 IF) erhitzt ist. 45 



5. Teigvorform nach Anspruch 4, dadurch gekennzeichnet, daB die erhitzte
Luft als Luftstrom zugefUhrt wird, der eine Geschwindigkeit von 45 in/sec
(150 fps) bis 125 mi/sec (400 fps) hat. 6. Teigvorform nach Anspruch 1,
dadurch gekennzeichnet, daB die Teigvorform einem Luftstrom quer zu 50
den oberen und unteren Teigoberflfchenteilen mit einer Geschwindigkeit von
45 mi/sec (150 fps) bis 125 m/sec (400 fps) unterworfen wird. 7.
Teigvorform nach Anspruch 1, dadurch gekennzeichnet, daB die Teigvorform
einer lnfrarotstrahlung fOr eine ausreichende Zeitspanne unterworfen wird,
um wenigstens 4,0% Feuchtigkeit von den oberen und 55     unteren
Teigoberflichenteilen zu entfernen. 8. Teigvorform nach Anspruch 1, dadurch
gekennzeichnet, daB sie unmittelbar vor dem Ausbacken enthflt: 26    EP 0
324 460 BI                  I  lIIj  II      II III * C   L  M   S a. einen
inneren Teigteil; b. obere und untere Teigoberfichenteile, welche den
inneren Teigteil umgeben; und c. wobel wenigstens einer dieser unteren und
oberen Teigoberflichenteile einen Feuchtigkeitsgehalt hat, der wesentlich
geringer ist als der Feuchtigkeitsgehalt des inneren Teigteils und dieser 5
wenigstens eine obere oder untere Teigoberflachenteil durch selektive
Entfernung von Feuchtigkeit daraus oberflIchengeh~rtet ist. Q  Teigvorform
nach Anspruch 8, dadurch gekennzeichnet, daB die
Feuchtigkeitsdurchlassigkeit dieses wenigstens einen Teigoberflichenteils
geringer ist als die Durchlssigkeit des inneren Teigteils. 10 10.
Teigvorform nach Anspruch 8, dadurch gakennzeichnet, daB wenigstens ein
Teigoberfldchenteil fUr eine Zeitspanne von 5 Sekunden bis 30 Sekunden Luft
ausgesetzt ist, die auf eine Temperatur von 120-C (250 OF) bis 290 I C (550
IF) erhitzt ist. 75  11. Teigvorform nach Anspruch 8, dadurch
gekennzeichnet, daB dieser wenigstens eine Teigoberflachenteil elnem
Luftstrom quer zu seiner Oberflache mit einer Geschwindigkeit von 45 rn/sec
(150 fps) bis 125 m/sec (400 fps) unterworfen wird. 12. Verfahren zur
Herstellung von ausgebackenen Chip-Produkten mit einem gesteuerten Grad an
Blasen- 20     bildung auf ihren AuBenseiten durch Verwendung einer
Teigvorform nach einem oder mehreren j>         AnsprUchen 1 bis 11,
dadurch gekennzeichnet, daB das Verfahren folgende Schritte umfaft: a.
Herstellung eines Teigs mit 30% bis 60% Feuchtigkeit; b. Formen dieses
Teigs zu einer Teigbahn mit oberen und unteren Teigoberflachenteilen und
einem inneren Teigteil, wobel diese Teigbahn eine Dicke von 0,5 mm bis 1,5
mm hat, und Teilen dieser 25       Teigbahn in einzelne Teigvorformen; c.
Behandlung der Teigvorformen zur Verminderung der Feuchtigkeit der oberen
und unteren Teigoberflichenteile auf einen Feuchtigkeitgehalt, der
wesentlich geringer ist als der Feuchtigkeits- gehalt des inneren
Teigteils; und d. Ausbacken der Teigvorformen ohne wesentlichen
Feuchtigkeitsausgleich zwischen den oberen 30       und unteren
Teigoberflachenteilen und dem inneren Teigteil, so daB der im inneren
Teigteil wahrend des Ausbackens erzeugte Dampf in diesem inrieren Teigteil
gehalten wird und beim Aufblahen Blasen auf den oberen und unteren
Teigoberflachenteilen erzeugt. M13 Verfahren nach Anspruch 12, dadurch
gekennzeichnet, daB es die Herstellung der Teigvorform aus 35
Kartoffeln oder Getreidek6rnem umfaet. 14. Verfahren nach Anspruch 12,
dadurch gekennzeichnet, daB es die Behandlung der Teigvorformen mit 



einem Luftstrom umfaBt, der auf sie mit einer Geschwindigkeit von 45 rn/sec
(150 fps) bis 125 m/sec (400 fps) auftrifft, um die Feuchtigkeitsentfernung
davon zu induzieren. J 40 15. Verfahren nach Anspruch 14, dadurch
gekennzeichnet, daB es das Erhitzen des Luftstroms auf eine Temperatur von
120 * C (250 - F) bis 290 1 C (550  F) umfait. 16. Verfahren nach Anspruch
12, dadurch gekennzeichnet, daB es die Behandlung der Teigbahn mit 45
Infrarotstrahlen umfaBt. 17. Verfahren nach Anspruch 12, dadurch
gekennzeichnet, daB es das Erhitzen der oberen und unteren
Teigoberflachenteile derart umfaft, daB die Durchlfssigkeit gegen
FeuchtigkeitsUbergang be! diesen oberen und unteren Teigoberflachenteilen
geringer ist als die Durchlassigkeit gegen FeuchtigkeitsUber- 50     gang
des inneren Teigteils. 18. Verfahren nach Anspruch 12, dadurch
gekennzeichnet, daB es umfaBt: a. Herstellung eines Teigs mit 30% bis 55%
Feuchtigkeit; b. Formen dieses Teigs zu einer Teigbahn mit oberen und
unteren Teigoberflachenteilen und einem 55       inneren Teigteil, wobei
diese Teigbahn eine Dicke von 0,5 mm bis 1,5 mm hat, und Teilen dieser
Teigbahn in einzelne Teigvorformen; c. Behandlung wenigstens einer der
oberen und unteren Teigoberflachenteile zur Verminderung der Feuchtigkeit
dieses mindestens einen Teigoberflachenteils auf einen Feuchtigkeitsgehalt,
der we- 27    EP O 324 460 B1                                NlM 11111
liii sentlich geringer ist als der FeuchtigkeitsgehaKt des inneren
Teigteils; und d. Ausbacken der Teigvorformen ohne wesentlichen
Feuchtigkeitsausgleich zwischen diesem, wenig- stens einen
Teigoberflachenteil und dem inneren Teigteil, so daB Dampf, der wahrend des
Ausbak- kens im inneren Teigteil erzeugt wird, in diesem inneren Teigteil
festgehalten wird und beim 5        Aufbldhen Blasen auf der Oberflfche des
wenigstens einen Teigoberfl~chenteils erzeugt. 19. Verfahren nach Anspruch
18, dadurch gekennzeichnet, daS es die Behandlung dieses wenigstens einen
Teigoberflachenteils mit einem Luftstrom umfaBt, der auf die Teigbahn mit
einer Geschwindigkeit von 45 m/sec (150 fps) bis 125 m/sec (400 fps)
auftrlfft, urn die Feuchtigkeitsentfernung davon zu to    induzieren. 20.
Verfahren nach Anspruch 19, dadurch gakennzeichnet, daB es das Erhitzen des
Luftstroms auf eine Temperatur von 120- C (250 * F) bis 290 * C (550* F)
umfaBt. 15  21. Verfahren nach Anspruch 18, dadurch gekennzeichnet, dal es
die Behandlung dieses wenigstens elnen Teigoberflachenteils mit Hitze
umfaBt, umr das Verdampfen von Feuchtfgkeit davon zu bewirken. 22.
Verfahren nach Anspruch 12, dadurch gekennzeichnet, daB es umfaBt: a.
Herstellung eines Teigs mit 30% bis 55% Feuchtigkeit; )tio40      b. Formen
dieses Teigs zu einer Teigbahn mit oberen und unteren Teigoberfachenteilen
und einern inneren Teigteil, wobei diese Teigbahn eine Dicke von 0,5 mm bis
1,5 mm hat; c. Behandlung dieser Teigbahn zur Verminderung der Feuchtigkeit
der oberen und unteren Teig- oberfl~chenteile auf einen
Feuchtigkeitsgehalt, der wesentlich geringer Ist als der
Feuchtigkeitsgehalt des inneren Teigteils; und 25       d. Ausbacken der
Teigbahn ohne wesentlichen Feuchtigkeitsausgleich zwischen den oberen und
unteren Teigoberflachenteilen und dem inneren Teigteil, so daB Dampf, der
im inneren Teigteil wfhrend des Ausbackens erzeugt wird, in diesern inneren
Teigteil festgehalten wird und beim Aufblihen einen ersten Blasenteil
erzeugt, der sich nur durch sine der oberen oder unteren
Teigoberfldchenteile erstreckt, und elnen zweiten Blasenteil mit Blasen,
der sich durch beide der 



30       oberen und unteren Teigoberfl~chenteile erstreckt. 2& Verfahren
nach Anspruch 22, dadurch gekennzeichnet, daB es die Erzeugung des zweiten
Blasenteils mit oberen und unteren Blasenwanden umfaBt. 35  24. Verfahren
nach Anspruch 23, dadurch gekennzeichnet, daB es die Erzeugung-von oberen
und unteren Blasenwanden umfaBt, die praktisch gleiche Blasenwanddicke
haben. 25. Verfabren nach Anspruch 22, dadurch gekennzeichnet, daB es dss
Schneiden der Teigbahn in einzelne Teigvorformen vor der Behandlung der
Teigbahn umfalt. 40 26. Verfahren zur Herstellung von ausgebackenen
Chip-Produkten mit einem gesteuerten Grad an Blasen- bildung auf ihrer
AuBenseite durch Verwendung einer Teigvorform nach einem odor mehreren der
Ansprlche 1 bis 1 1, dadurch gekennzeichnet, daB das Verfahren umfaBt: a.
Herstellung eines Teigs mit 30% bis 60% Feuchtigkeit; 45        b. Formen
dieses Teigs zu einer Teigbahn mit oberen und unteren Teigoberflachenteilen
und einem inneren Teigteil, wobel die Teigbahn eine Dicke von 0,5 mm bis
1,5 mm hat; und c. Behandlung der Teigbahn zur Verminderung der
Feuchtigkeit der oberen und unteren Teigober- flfchenteile auf einen
Feuchtigkeitsgehalt, der wesentlich geringer ist als der
Feuchtigkeitsgehalt des inneren Teigteils, wobei diese Teigbahn 0,1 bis
0,35 kg (pounds) Wasser pro kg (pounds) Feststoffe 50       in der Teigbahn
verliert. 27. Teigvorform nach Anspruch 1, dadurch gekennzeichnet, daB sie
unmittelbar vor dern Ausbacken enthalt: a. einen inneren Teigteil; 55
b. obere und untere Teigoberflachenteile, welchen den inneren Teigteil
umgeben, wobei die oberen und unteren Teigoberflachenteile eonen
Feuchtigkeitsgehalt haben, der wesentlich geringer lst als der
Feuchtigkeltsgehalt des inneren Teigteils, und diese oberen - und unteren
Teigteile durch selektive Entfernung von Feuchtigkeit daraus
oberfidchengeh~rtet sind; und 28    -~  L tEP 0 324 460 BI
IllSll1lI IlIIlii 111 c. diese Teigvorform Durchstichl6cher darin mit einer
Dichte von weniger als 25 Locher pro cm2 (160 Locher pro square inch) an
Teigoberflache hat. 28. Teigvorform nach Anspruch 27, dadurch
gekennzeichnet, daB die Durchstichl6cher einen Durchmesser 5      von 0,078
mm (0,020 inches) bis 0,0125 mm (0,032 inches) haben. 29. Teigvorform nach
Anspruch 27, dadurch gekennzeichnet, daB der Teig vor allem aus hochgradig
wasserabsorbierenden Bestandteilen besteht. 0o Revendications 1. Pr6forme
de pate pr6par6e a partir de la pr6forme de pate correspondante ayant une
humidite relativement elev6e comprise entre 30% et 60% par traitement de
cette derniere dans un environne- ment de s6chage jusqu% une humidit6
sup6rieure a 20%, dans laquelle la pate lorsqu'elle est frite 15
produit une chip ayant un niveau pr6d6termine, contr81e, de formation de
bulles a la surface, ladite pr6forme de pate, juste avant la friture
comprenant: a. une portion de pate interne; et b. des portions de surface
de pate sup6rieure et inferioure entourant la portion de pate interne,
lesdites portions de surface de pate superieure et inf6rieure ayant une
humidit6 sensiblement moins 20       6eev6e que l'humidite de la portion de
pate interne, et lesdites portions de surface de pate superieure et
inferieure etant durcies par 6limination s6lective de leur humidit6. 2.
Preforme de pate selon la revendication 1, dans laquelle la pr6forme de
pate pr6sente un gradient 



d'humidite de la portion de pate interne aux portions de surface de pate
superieure et inf6rieure. 25 3. Preforme de pate selon la revendication 1,
dans laquelle la permeabilite a I'eau des portions de surface de pite
sup6rieure et inf6rieure est inf6rieure a la permeabilit6 a I'eau de la
portion de pate interne. 4. Preforme de pate selon la revendication 1, dans
laquelle la pr6forme de pate est soumise a un air 30     chauff6 a une
temperature comprise entre 120 * C (250 F) et 290, C (550, F) pendant une
dur6e d'au moins 5 secondes. 5. Pr6forme de pate selon Ia revendication 4,
dans laquelle l'air chauff4 est foumi par un courant d'air J)         ayant
une vitesse comprise entre 45 m/s (150 pieds par seconde) 125 m/s (400
pieds par seconde). 35 6. Pr6forme de pate selon la revendication 1, dans
laquelle la pr6forme de pate est soumise a un flux d'air en travers des
portions de surface de pate sup6rieure et inf6rieure a une vitesse comprise
entre 45 m/s (150 pieds par seconde) et 125 m/s (400 pieds par seconde). i
40  7. Preforme de pate selon la revendication 1, dans laquelle la preforme
de pate est soumise a un rayonnement infrarouge pendant une duree
suffisante pour eliminer au moins 4% d'humidite des portions de surface de
pate sup6rieure et inf6rieure. 8. Pr6forme de pate selon la revendication
1, imm6diatement avant la friture comprenant: 45       a. une portion de
pate interne; et b. des portions de surface de pate superieure et
inferieure entourant la portion de pate interne; et c. au moins une
desdites portions de surface de pate sup6rieure et inf6rieure ayant une
humidit6 sensiblement moins 6lev6e que I'humidit6 de la portion de pate
interne, et ladite au moins une desdites portions de surface de pate
sup6rieure et inferieure etant durcie par 6limination selective 50
de son humidit6. 9. Preforme de pate selon [a revendication 8, dans
laquelle la permeabilit6 a l'humidite de ladite au moins une portion de
surface de pate est inf6rieure a la permeabilite A l'humidite de la portion
de pate interne. 55 10. Preforme de pate selon la revendication 8, dans
laquelle ladite au moins une portion de surface de pate est soumise a un
air chauffe a une temperature comprise entre 120*C (250 F) et 290 C (550 F)
pendant une duree de 5 a 30 secondes. 29    EP 0 324 460 B1
1   C             l |   il! 11. Preforme do pate selon la revendication 8,
dans laquelle ladite au moins une portion de surface de pate est soumise a
un flux d'air en travers de sa surface a une vitesse comprise entre 45 m/s
(150 pieds par seconde) et 125 m/s (400 pieds par seconde). 5  12. Procede
de preparation de chips frites ayant un niveau contr8Ie de formation de
bulles a leur surface par utilisation d'une pr6forme de pate selon l'une ou
plusleurs des revendications 1 a 11, ledit procede comprenant les
operations consistant a: a. preparer une pate ayant une humidite comprise
entre 30% et 60%; b. former ladite pate en une feuille de pate comportant
des portions de surface de pate sup6rieure 10       et inferieure et une
portion de pate interne, ladite feuille de pate ayant une 6paisseur
comprise entre 0,5 mm et 1,5 mm, et diviser ladite feuille de pate en
pr6formes de pate individuelles; c. traiter les pr6formes de pate pour
diminuer l'humidite des portions de surface de pate superieure et
inferieure jusqu'a uns humidit6 sensiblement inf6rieure a l'humidit6 de la
portion de pate interne; et 



15       d. frire les preformes de pate sans 6quilibrage sensible, de
I'humidit6 entre les portions de surface de pate sup6rieure et inf6rieure
et la portion de pate interne, de maniere que la vapour produite au sein de
la portion de pate interne durant la friture soit retenue dans ladite
portion de pate interne et lors de son expansion cr6e des bulles sur les
portions de surface de pate sup6rieure et inf6rieure. 420  13. Procede
selon la revendication 12, comprenant la preparation de la preforme de pate
a partir de pommes de terre ou de grains de c6r6ales. 14. Proced6 selon la
revendication 12, comprenant le traitement des pr6formes de pate avec un
courant d'air frappant les preformes a une vitesse comprise entre 45 m/s
(150 pieds par seconde) et 125 m/s 25     (400 pieds par seconde) pour
entraener une 6limination de leur humidit6. 15. Proc6de selon la
rovendication 14, comprenant le chauffage du courant d'air a une
temperature comprise entre 120- C (250- F) et 290 * C (550 F). 3o  16.
Proc6de selon la revendication 12, compronant le traitement de la feuille
de pate par un rayonnement infrarouge. Y\-'  17. Procede selon la
revendication 12, comprenant le chauffage des portions de surface de pate
superieure et inflrieure de maniere que la perm6abilit6 au transfert
d'humidit6 desdites portions de surface de 35     pate sup6rieure et
inf6rieure soit inferieure a la perm6abilit6 au transfert d'humidit6 de la
portion de pate interne. 18. Proc6de selon la revendication 12, comprenant
les operations consistant a: K..'         a. pr6parer une pate ayant une
humidit6 comprise entre 30% et 60%; 40        b. former ladite pate en une
feuille de pate comportant des portions de surface de pate superieure et
inferieure ot une portion de pate interne, ladite feuille de pate ayant une
epaisseur comprise entre 0,5 mm et 1,5 mm, et divisor ladite feuille de
pate en preformes de pate individuelles; c. traiter au moins une des
portions de surface de pate sup6rieure et inf6rieure pour diminuer
l'humidite de ladite au moins une portion de surface de pate jusqu'a une
humidite sensiblement 45       inferieure A lPhumidit6 de la portion de
pate interne; et d. frire les pr~formes de pate sans 6quilibrage sensible
de l'humidite entre ladite au moins une portion de surface de pate et la
portion de pate interne, de maniere que la vapour produite au sein de la
portion de pate interne durant la friture soit retenue dans ladite portion
de pate interne et lors de son expansion cr6e des bulles sur la surface de
ladite au moins une portion de surface de pate. so 19. Proc6d6 selon la
revendication 18, comprenant le traitement de ladite au moins une portion
de surface de pate avec un courant d'air frappant la feuille de pate A une
vitesse comprise entre 45 m/s (150 piods par seconde) et 125 m/s (400 pieds
par seconde) pour entraTner une elimination de son humidite. 56  20.
Procede selon la revendication 19 comprenant le chauffage du courant d'air
a une temperature comprise entre 120-C (250 F) et 290 - C (550 F). 30    EP
0 324 460 B1                11 1111L  11 111! I l [III 21. Proced6 selon la
revendication 18, comprenant le traitement de ladite au moins une portion
de surface de pate avec de la chaleur pour entratiner l'vaporation de
MhumiditM de celle-ci. 22. Procede selon la revendication 12, comprenant
les operations consistant a 5        a: preparer une pate ayant une
humidite comprise entre 30% et 60%; b. former ladite pate en une feuille de
pate comportant des portions de surface de pate superieure et inf6rieure et
une portion de pate interne, ladite feuille de pAte ayant une 6paisseur
comprise entre 0,5 mm et 1,5 mm; c. traiter la feuille de pate pour
diminuer l'humidit6 des portions de surface de pate superieure et 



10       inf6rieure jusqu'A une humidit6 sensiblement inf6rieure A
I'humidit6 de la portion de pate inteme; et d. frire la feuille de pate
sans equilibrage sensible de l'humidite entre les portions de surface de
pate sup6rieure et inferieure et la portion de pate inteme, de maniere que
la vapeur produite au sein de la portion de pate inteme durant la friture
soit retenue dans ladite portion de pate interne et lors de son expansion
cr6e une premibre portion a bulles s'6tendant a travers l'une seulement des
15       portions de surface de pate supdrleure et inf6rieure, et une
seconde portion a bulles comportant des bulles s'6tendant a travers les
deux portions de surface de pate superieure et inferieure. 23. Proced6
selon la revendication 22, comprenant la cr6ation de la seconde portion a
bulles comportant des parois de bulles superieures et inf6rieures. 20 24.
Proced6 selon la revendication 23, comprenant la creation de parois de
bulles supdrieures et inferieures presentant une epaisseur de parois de
bulles sensiblement 6gale. 26. Procede selon la revendication 22,
comprenant la decoupe de la feuille de pate en preformes de pate 25
individuelles avant le traitement de la feuille de pate. 26. Proced6 de
preparation de chips frites ayant un niveau controle de formation de bulles
A leur surface par utilisation d'une pr6forme de pate selon l'une ou
plusieurs des revendications 1 a 11, ledit proc~dd comprenant les
operations consistant a: 30       a. pr~parer une pate ayant une humidite
comprise entre 30% et 60%; b. former ladite pate en une feuille de pate
comportant des portions de surface de pate superieure et inf~rieure et une
portion de pate inteme, ladite feuille de pate ayant une epaisseur comprise
entre J>            0,5 mm et 1,5 mm; et c. traiter la feuille de pate pour
diminuer l'humidite des portions de surface de pate superieure et 35
infrieure jusqu'h une humidite sensiblement inf~rieure A I'humidit6 de la
portion de pate Inteme, ladite feuille de pAte perdant de 0,1 kg A 0,35 kg
(livres) d'eau par kg (livre) de matibres solides dans ladite feuille de
pate. KJ      27. Pr6forme de pate selon la revendication 1, juste avant la
friture comprenant: 40       a. une portion de pate inteme; b. des portions
de surface de pate sup6rieure et inf6rieure entourant la portion de pate
interne, lesdites portions de surface de pate sup6rieure et inferieure
ayant une humidit6 sensiblement moins 6levee que l'humidite de la portion
de pate interne, et lesdites portions de surface de pate sup6rieure et
infdrieure etant durcies par elimination selective de leur humidite; et 45
C. ladite preforme de pate comportant des trous de perforation en son sein
d'une densite inferieure & 25 trous par cm2 (160 trous par pouce carre) de
surface de pate. 28. Pr6forme de pate selon la revendication 27, dans
laquelle les trous de perforation ont un diametre compris entre 0,078 mm
(0,020 pouce) et 0,0125 mm (0,032 pouce). 50 29. Pr6forme de pate selon la
revendication 27, dans laquelle la pate est composee principalement
d'ingr6dients absorbant fortement l'eau. 55 31    


