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Description 

Background  of  the  Invention 

This  invention  relates  to  a  process  for  making 
thinly  sheeted  fried  snack  pieces  from  various  starch- 
containing  foodstuffs  which  have  a  rippled  or  corru- 
gated  surface  on  both  sides  of  the  piece.  One  prefer- 
red  embodiment  of  the  invention  is  particularly  suit- 
able  for  making  a  rippled  potato  chip  from  dehydrated 
potato  ingredients  to  form  snack  pieces  similar  in  ap- 
pearance  and  texture  to  rippled  potato  chips  made  by 
cutting  and  frying  fresh  potatoes. 

The  production  of  conventional  potato  chips  and 
frozen  french  fries  from  fresh  raw  potatoes  by  cutting 
the  potatoes  into  thin  flat  slices  or  rectangular 
shapes,  is  well  known.  A  variant  of  these  products  is 
made  by  cutting  the  fresh  potatoes  with  knives  de- 
signed  to  make  rippled  potato  chips  (such  as  Ruf- 
fles®  brand  potato  chips  manufactured  by  Frito-Lay, 
Inc.)  or  corrugated  or  crinkled  fried  potato  pieces 
(such  as  Golden  Crinkles  brand  french  fries  manufac- 
tured  by  Ore-Ida  Company).  Many  alternatives  for 
forming  ridged  or  rippled  chips  and  corrugated  or 
crinkled  fresh  fries  are  illustrated  in  the  publications  of 
the  Urschel  Laboratories,  Inc.,  Valparaiso,  Indiana. 
Such  products  have  a  pleasing  variegated  appear- 
ance  desired  by  many  consumers.  Such  rippled  pota- 
to  chips  are  often  cut  thicker  to  strengthen  the  piece 
for  dipping  into  various  condiments.  Ripples  are  pro- 
vided  in  the  long  dimension  of  the  chip  so  that  when 
subjected  to  the  dipping  action,  the  ripples  resist  flex- 
ing  in  the  longitudinal  direction,  thereby  decreasing 
breakage.  Also  see  U.S.  Patent  No.  4,601,227  for  a 
novel  cutter  design  to  produce  ridged  chips  with  side- 
walls  of  varied  thickness,  as  well  as  U.S.  Patent  No. 
4,511,586  for  the  product  produced  thereby.  U.S.  Pa- 
tent  Nos.  4,650,684  and  4,508,739  disclose  rippled 
chip  products  cut  from  fresh  potatoes. 

Fabricated  frozen  french  fried  potato  products 
made  by  forming  a  dough  of  dried  potatoes,  forming 
and  frying  the  resultant  dough  are  also  well  known. 
UK  Patent  1  ,331  ,  042  describes  a  process  for  making 
"chips"  (known  as  "french  fries"  in  the  United  States), 
wherein  a  continuous  ribbon  of  extruded  potato-ba- 
sed  dough  having  a  rectangular  cross-section  is 
shaped  by  two  pairs  of  rolls  having  opposing  grooves 
perpendicular  to  the  direction  of  dough  movement. 
The  pairs  of  rolls  are  arranged  at  right  angles  to  one 
another  and  are  located  sequentially  one  after  the 
other.  In  making  "simulated  scallops",  a  ribbon  of 
dough  is  extruded  having  a  circular  or  oval  cross- 
section,  which  is  cut  into  thin  slices  and  individually 
fed  through  the  nip  of  a  single  pair  of  contra-rotating 
corrugated  rollers.  A  corrugated  sheet  of  extruded 
potato  dough  in  the  shape  of  french  fries  is  disclosed 
in  U.S.  Patent  No.  4,007,292.  The  individual  french  fry 
pieces  are  broken  from  the  sheet  after  heating.  U.S. 

Patent  No.  4,198,437  describes  a  fabricated  french 
fry  having  a  novel  shape. 

The  production  of  snack  chips  and  fabricated 
french  fried  potatoes  from  various  starch-containing 

5  foodstuffs  is  also  well-known  in  the  food  industry. 
Many  products  have  been  made  from  dehydrated  po- 
tato  ingredients.  For  example,  potato  chip-like  snack 
products  are  described  in  U.S.  Patent  Nos.  3,027,258, 
3,109,739,  3,935,322  and  3,998,975.  U.S.  Patent  No. 

10  4,650,687,  discloses  a  process  wherein  two  dissimi- 
lar  doughs  are  pressed  together,  cut  and  fried  to  form 
a  snack  product  resembling  a  potato  skin. 

While  it  is  well-known  to  produce  rippled  or  crin- 
kled  chips  from  fresh-cut  potatoes,  it  has  not  hereto- 

15  fore  been  possible  to  produce  similar  products  from 
dough  compositions  comprising  chiefly  starch- 
containing  solids.  U.S.  Patent  No.  3,956,517  disclo- 
ses  a  process  for  making  a  rippled  potato  chip-type 
product  from  a  potato  dough;  however,  only  one  sur- 

20  face  of  the  chip  is  provided  with  ripples,  not  two.  The 
resultant  product  is  not  a  true  rippled  chip  as  the  rip- 
pled  effect  is  more  pronounced  on  one  side  of  the 
cooked  chip  than  on  the  other  side. 

25  Summary  of  the  Invention 

The  method  of  the  present  invention  permits  the 
production  of  a  fabricated  snack  chip  having  uniform 
ridges  or  ripples  on  both  sides  of  the  chip,  thereby 

30  closely  simulating  rippled  chips  produced  by  cutting 
fresh  potatoes.  A  further  advantage  of  the  method  of 
the  present  invention  is  that  the  thickness  of  the 
snack  chip  pieces  can  be  varied  from  thin  to  thick  by 
merely  increasing  or  decreasing  the  gap  between  the 

35  mated  corrugated  rolls.  It  is  to  be  understood  that 
while  the  method  of  the  present  invention  finds  par- 
ticular  applicability  to  the  production  of  snack  chips, 
it  is  adaptable  to  a  wide  range  of  potential  uses,  and 
can  be  adjusted  to  produce,  for  instance,  a  corrugat- 

40  ed  sheet  of  preformed  potatoes,  such  as  hash  browns 
or  croquettes. 

In  one  embodiment  of  the  present  invention,  a 
dough  is  prepared  from  dry  solids  comprising  (a)  de- 
hydrated  starch-containing  materials,  such  as  potato 

45  flakes  comprising  from  50  to  100%  of  the  dry  solids, 
(b)  one  or  more  raw  or  ungelatinized  starches  com- 
prising  from  0  to  40%  of  the  dry  solids,  (c)  vegetable 
oil  comprising  from  0  to  10%  of  the  solids,  and  (d)  a 
vegetable  emulsif  ier  comprising  from  0  to  2%  of  the 

so  solids.  The  dry  solids  are  combined  with  water  to  form 
a  moist,  cohesive,  but  friable  dough  having  a  moisture 
content  from  35%  to  50%  by  weight  of  the  dough.  The 
dough  is  fed  between  a  mated  set  of  sheeting  rolls 
having  corrugated  longitudinal  grooves  over  their 

55  surface,  such  that  the  resulting  dough  sheet  has  a 
uniformly  rippled  top  and  bottom  surface  and  a  uni- 
form  thickness  throughout  the  width  of  the  sheet.  The 
dough  sheet  thus  formed  is  cut  into  desired  shapes 
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and  fried  in  hot  cooking  oil  to  a  moisture  level  below 
2%  to  produce  a  rippled  potato  chip  snack  similar  in 
appearance,  texture  and  flavor  to  a  rippled  potato  chip 
made  from  a  fresh  cut  potato. 

In  another  embodiment  of  this  invention,  a  waff  le 
design  can  be  impressed  on  one  or  both  surfaces  of 
the  rippled  chip.  The  waffle  design  is  achieved  by  mil- 
ling  a  transverse  groove  across  the  face  of  one  or 
both  of  the  grooved  rolls,  perpendicular  to  the  longi- 
tudinal  grooves  producing  the  grooved  chip.  Such 
transverse  grooves  may  be  provided  with  a  spacing 
of  from  about  2  to  about  20  times  as  great  as  the  spac- 
ing  of  the  longitudinal  grooves.  Preferably,  the  spac- 
ing  between  the  transverse  grooves  is  on  the  order  of 
3-4  times  the  spacing  between  the  longitudinal 
grooves.  By  controlling  the  depth  of  the  transverse 
grooves,  the  depth  of  the  transverse  rib  produced 
thereby  can  be  fixed  at  a  percentage  of  the  amplitude 
of  the  longitudinal  groove.  We  have  found  it  desirable 
that  the  transverse  waffle  groove  have  a  more  nar- 
row  (steep  sided)  design  than  the  longitudinal 
grooves;  that  is,  the  side  walls  of  the  transverse 
groove  aligned  at  about  15  to  about  40  degrees  from 
a  radius  of  the  sheeting  roll.  Therefore,  the  lateral 
"thickness"  of  the  transverse  web  will  be  thinner  than 
the  thickness  of  the  chip. 

The  rippled  chips  of  this  invention  can  be  pro- 
duced  from  farinaceous  cereal  grains,  primarily  corn 
or  limed  corn  flours  known  as  masa  flour.  Convention- 
al  tortilla  snacks  are  made  from  whole  kernel  corn 
which  has  been  cooked  in  a  hot  lime  solution,  soaked, 
washed  to  remove  the  softened  hull  and  ground  to 
form  a  plastic  dough  containing  about  50%  moisture. 
The  resulting  corn  masa  is  very  adhesive  and  could 
not  easily  be  used  in  the  process  of  this  invention  as 
it  would  not  separate  satisfactorily  from  the  grooved 
rollers.  Instead,  the  process  of  U.S.  Patent  Nos. 
4,623,550  and  4,770,891,  which  are  incorporated  by 
reference  herein  in  their  entirety,  can  be  adapted,  so 
as  to  produce  dough  consistencies  ranging  from  ex- 
tremely  friable  to  very  cohesive  but  not  adhesive,  as 
required  for  use  with  the  grooved  rolls  of  this  inven- 
tion. 

An  additional  embodiment  of  this  invention  com- 
prises  heating  the  cut  and  rippled  dough  pieces  to 
partially  dry  the  surface  thereof  prior  to  frying.  Such 
heat  treatment  removes  water  from  the  dough,  result- 
ing  in  fried  products  having  lower  fat  content  and  more 
aerated  texture. 

This  and  other  aspects  of  the  invention  will  be 
more  fully  understood  by  referring  to  the  following  de- 
tailed  description. 

Brief  Description  of  the  Drawings 

Figure  1  is  a  schematic  view  illustrating  the  proc- 
ess  for  producing  a  rippled  snack  chip  of  this  in- 
vention; 

Figure  2  is  a  schematic  side  view  of  a  pair  of 
sheeting  rolls  of  this  invention; 
Figure  3  is  a  sectional  view  of  the  corrugated 

5  sheeting  rolls  taken  along  lines  3-3  of  Figure  2; 
Figures  4a  and  b  are  illustrative  examples  of 
snack  chips  produced  by  the  method  of  the  in- 
vention; 
Figure  5  is  a  sectional  view  similar  to  Figure  3  of 

10  an  alternative  embodiment  of  the  present  inven- 
tion; 
Figure  6  is  a  partial  perspective  view  of  an  alter- 
native  roll  design  used  in  the  present  invention; 
Figure  7  is  an  enlarged  view  of  the  encircled  por- 

15  tion  of  Figure  6; 
Figures  8a,  b  and  c  are  illustrative  examples  of 
snack  chips  produced  by  the  apparatus  of  Figure 
6; 
Figures  9a  and  b  are  alternative  examples  similar 

20  to  those  of  Figure  8;  and 
Figure  10  is  a  sectional  view  similar  to  Figure  3  of 
a  pair  of  rolls  as  illustrated  in  Figure  6. 

Detailed  Description  of  the  Invention 
25 

This  invention  generally  provides  a  method  for 
producing  a  sheeted,  rippled  snack  chip  (hereinafter 
"ripple  chip"  or  "rippled  chip")  from  dry  starch- 
containing  ingredients.  In  its  broadest  embodiment, 

30  the  invention  comprises  the  steps  of:  1)  adding  water 
to  the  dry  ingredients  with  suitable  mixing  to  form  a 
cohesive,  relatively  non-sticky  dough,  2)  passing  the 
dough  through  opposing  corrugated  sheeting  rolls  to 
produce  a  uniformly  rippled  dough  sheet  with  gener- 

35  ally  V-shaped  ridges  on  both  the  top  and  bottom  sur- 
faces,  3)  cutting  the  sheeted  dough  with  a  suitable 
cutter  into  any  desired  shape  and,  4)  cooking  the  cut 
pieces  to  produce  a  crisp  snack  chip  having  rippled 
top  and  bottom  surfaces  similar  to  those  which  have 

40  been  cut  from  fresh  potatoes. 
In  a  preferred  embodiment,  the  dough  utilized 

herein  is  a  formulated  dough  suitable  for  sheeting  and 
subsequent  deep-fat  frying.  The  dough  may  be  for- 
mulated  from  any  of  a  variety  of  ingredients,  such  as 

45  from  dried  potatoes,  starches  or  farinaceous  materi- 
als  (potatoes,  corn,  rice,  wheat,  and  mixtures  of  the 
same)  or  proteinaceous  materials  such  as  soy,  pea- 
nuts,  sunflower  seed,  or  any  combination  thereof. 
The  dough  material  must  be  capable  of  processing 

so  through  a  pair  of  grooved  sheeting  rolls  described  be- 
low.  Other  ingredients  may  be  added,  such  as  emul- 
sifiers,  oil  and  flavoring  agents  to  aid  processing  of 
the  dough  or  improve  the  taste  of  the  finished  prod- 
uct. 

55  In  the  preferred  embodiment,  novel  ripple  chips 
are  produced  from  a  dough  having  a  composition  of 
from  50  to  1  00%  potato  flakes,  0  to  40%  raw  or  unge- 
latinized  starch,  0  to  10%  vegetable  oil  and  0  to  2% 
vegetable  emulsifier.  While  potato  flakes  are  the  pre- 

3 
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ferred  potato-flavoring  dry  ingredient,  other  dry  pota- 
to  products,  such  as  granules  or  ground  dehydrated 
potato  pieces,  may  also  be  used,  either  in  combina- 
tion  with  or  as  a  replacement  for  potato  flakes.  Stick- 
ing  of  the  dough  to  corrugated  sheeting  rolls  is  obvi- 
ously  of  greater  concern  than  with  conventional 
smooth  sheeting  rolls.  Therefore,  it  is  critical  that 
dough  moisture  be  adjusted  periodically  to  account 
for  changes  in  the  absorption  characteristics  of  the 
particular  batch  of  dehydrated  potatoes  to  ensure 
smooth  release  from  the  rolls.  Therefore,  dough 
moisture  is  adjusted  to  between  35  to  50%,  by  weight, 
by  adding  water.  The  dough  is  then  fed  into  the  nip  be- 
tween  a  pair  of  corrugated  sheeting  rolls  described 
below.  A  dough  sheet  is  formed  having  substantially 
uniform  V-shaped  ripples  on  both  of  the  top  and  bot- 
tom  surfaces  and  a  uniform  thickness.  Of  course,  the 
thickness  of  the  dough  sheet  thus  formed  depends 
upon  the  gap  between  the  two  corrugated  sheeting 
rolls.  Applicant  has  found  that  a  gap  of  from  0.25  mm 
to  1.75  mm,  and  most  preferably  from  0.5  mm  to  1.0 
mm,  is  desirable  when  producing  the  products  by  the 
process  of  the  present  invention.  The  dough  sheet 
thus  formed  is  cut  into  desired  shapes  by  means  of  a 
circular  rotating  cutter  and  fried  in  hot  cooking  oil  at  a 
temperature  from  135°C  (275°F)  to  205°C  (400°F), 
preferably  at  150°C  (300°F)  to  180°C  (350°F),  with  a 
fry  time  of  from  20  seconds  to  60  seconds.  A  crisp, 
crunchy  potato  snack  having  a  moisture  content  of 
less  than  about  2%  is  formed.  It  is  to  be  appreciated 
that,  rather  than  cooking  the  snack  pieces  entirely  or 
predominantly  in  hot  oil,  the  individual  dough  pieces 
can  be  cooked  by  any  known  method  for  removing 
water  from  snack  food  pieces. 

Referring  to  Figure  1,  the  preblended  dry  ingre- 
dients  10  for  the  dough  formulation  are  mixed  with 
water  in  a  mixer  12.-  The  water  is  preferably  at  a  tem- 
perature  of  from  15°C  (60°F)  to  45°C  (110°F)  during 
the  mixing  step.  The  particular  type  of  mixer  used  and 
the  quantity  of  water  added  to  the  dough  are  dictated 
by  the  choice  of  ingredients,  the  desired  characteris- 
tics  of  the  finished  snack  product,  environmental  con- 
ditions,  and  the  difficulty  experienced  in  removing  the 
dough  sheet  from  the  corrugated  sheeting  rolls.  The 
moisture  content  of  the  dough  is  generally  in  the 
range  of  from  35%  to  50%,  most  preferably  40-45%, 
by  weight  of  dough.  If  significant  dehydration  of  the 
dough  occurs  between  mixing  and  frying,  a  higher  ini- 
tial  dough  moisture  may  be  necessary  in  order  to  as- 
sure  adequate  moisture  at  the  time  of  frying. 

The  mixer  used  can  be  selected  from  a  large 
group  of  batch  and  continuous  units  capable  of  pro- 
ducing  a  thoroughly  mixed  dough  with  a  controlled 
level,  preferably  low,  of  shear.  For  example,  the  dry 
ingredients  can  be  blended  with  water  in  a  Stephan 
mixer,  available  from  Stephan  Machinery  Company, 
West  Germany.  In  this  mixer,  rotating  blades  fixed  to 
a  central  shaft  are  driven  at  speeds  of  from  900  to 

3600  rpm,  while  a  scraping  arm  continuously  re- 
moves  material  adhering  to  the  inner  surfaces  of  the 
mixer.  Mixing  times  in  such  units  are  shorter  by  a  fac- 

5  torof  10or20thanthemoreconventional  paddlemix- 
ers.  Due  to  the  high  level  of  energy  transmitted  to  the 
dough  during  mixing,  mixing  time  must  be  carefully 
controlled  to  avoid  excessive  shear. 

Rather  than  being  mixed  in  batch  mixers,  pre- 
10  mixed  dry  ingredients  and  liquids  can  be  mixed  con- 

tinuously  for  subsequent  processing.  Continuous 
blending  mixers  for  adding  water  to  premixed  ingre- 
dients  are  available  from  several  sources,  including 
Littleford  Bros.,  Inc.  of  Florence,  Kentucky  and  Weng- 

15  er  Manufacturing  Co.  of  Sabetha,  Kansas.  Continu- 
ous  mixing  greatly  simplifies  the  process  but  requires 
careful  adjustment  of  flow-controlling  devices  to  en- 
sure  the  desired  amounts  of  the  dry  and  liquid  ingre- 
dients  are  combined  in  the  process.  Continuous  mois- 

20  ture  monitoring  devices,  well  known  and  readily  avail- 
able  commercially  can  be  used  to  measure  and  con- 
trol  water  addition  to  the  dough  to  establish  uniform 
processing  characteristics  throughout  the  remainder 
of  the  process. 

25  Afterthe  dough  is  adequately  mixed,  it  is  directed 
to  the  sheeting  line  by  first  passing  it  through  vertical 
feeder  14.  While  the  embodiment  of  Figure  1  illus- 
trates  many  of  the  components  utilized  in  this  process 
above  one  another,  they  may  easily  be  positioned 

30  side-by-side,  with  the  output  of  one  step  conveyed  by 
conventional  conveyors  to  the  next  step.  The  vertical 
feeder  14  is  a  conventional  apparatus  having  cooper- 
ating  counter-rotating  paddles  or  rolls  16,  adapted  to 
force  the  dough  to  the  outer  portion  of  feeder  14,  as 

35  indicated  by  arrows  18. 
The  dough  is  fed  from  feeder  14  by  conveyor  or 

by  gravity  to  a  pair  of  opposed  counter-rotating  cor- 
rugated  sheeting  rolls  20.  In  a  preferred  embodiment, 
the  rolls  20  are  mounted  horizontally  adjacent  one  an- 

40  other  about  parallel  axes  of  rotation.  The  vertical 
feeder  14  is  required  to  properly  regulate  appropriate 
quantities  of  dough  to  the  corrugated  sheeting  rolls 
20.  The  rolls  16  must  rotate  "outwardly"  in  order  to 
prevent  bridging  of  the  dough  across  the  inside  of  the 

45  feeder  above  the  rolls  1  6.  Acritical  feature  of  the  pres- 
ent  invention  is  that  the  unworked  dough  is  fed  to  the 
rolls  20  without  prior  reduction  or  sheeting.  In  conven- 
tional  manufacture  of  formed,  sheeted  snack  food 
products,  such  as  in  the  US  4,650,687  patent  and  the 

so  US  3,956,517  patent,  the  dough  sheet  is  subjected  to 
one  or  more  reductions,  or  sheeting  steps,  before  the 
final  reduction  to  form  the  dough  sheet  in  its  final 
form.  Because  the  moisture  content  of  such  doughs 
is  relatively  low  (less  than  50%  moisture),  it  was  pre- 

ss  viously  thought  that  the  dough  sheet  must  be  reduced 
to  the  final  thickness  before  any  particular  shape  was 
imparted  to  it. 

However,  Applicants  have  discovered  that  reduc- 
ing  the  dough  sheet  of  the  present  invention  prior  to 

4 
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imparting  the  ripple  effect  to  the  sheet  with  the  cor- 
rugated  sheeting  rolls  20  is  in  many  cases  counter- 
productive.  Applicants  have  observed  that  chip  prod- 
ucts  from  a  dough  sheet  which  is  first  reduced,  and  5 
then  "rippled"  with  rolls  20,  lose  much  of  the  ripple  im- 
parted  by  rolls  20  when  fried.  Rather  than  producing 
a  chip  product  having  ripples  similar  to  the  "Ruffles" 
brand  potato  chips,  such  products  are  relatively  flat 
with  barely  perceptible  waves,  rather  than  distinct  10 
two-sided  ripples.  While  not  wishing  to  be  restricted 
to  any  particular  theory,  Applicants  believe  that  the 
work  imparted  into  the  dough  sheet  by  a  pair  of  con- 
ventional  flat  sheeting  rolls  imparts  so  much  "mem- 
ory"  into  the  flat  dough  sheet  that  subsequently-for-  15 
med  ripples  are  lost  when  the  snack  pieces  are  fried. 
Ripples  are  easily  imparted  to  the  reduced  dough 
sheet,  however  they  just  as  easily  disappear  when  fri- 
ed. 

The  loss  of  the  ripple  effect  led  Applicants  to  the  20 
process  of  the  present  invention  ~  that  is,  the  forma- 
tion  of  a  rippled  dough  sheet  directly  from  unformed 
dough.  Such  process  overcomes  the  "return-to-mem- 
ory"  problem  described  above.  However,  because 
dough  is  conventionally  sheeted  to  a  final  thickness  25 
of  about  1-2  mm  in  a  plurality  of  sheeting  or  reducing 
steps,  doing  so  in  one  step  requires  heavy  duty  rolls 
capable  of  imparting  the  same  amount  of  work  into 
the  dough  sheet.  Therefore,  use  of  heavy  duty  rolls 
(for  example,  40cm  (16-inch)diameter  rolls  rather  30 
than  30  cm  (12  inch)diameter  rolls)  and  other  meas- 
ures  well  known  to  those  skilled  in  this  art,  must  be 
practiced  in  the  process  of  this  invention. 

The  use  of  a  pair  of  cooperating  grooved  or  cor- 
rugated  sheeting/reducing  rolls  presents  special  35 
problems.  The  great  deal  of  work  put  into  the  dough 
sheet  by  the  grooved  rolls  is  likely  to  induce  sticking 
of  the  dough  in  the  grooves  of  one  or  both  rolls.  Such 
problems  may  be  overcome  by  adjusting  the  dough 
moisture  or  by  providing  the  rolls  with  low-sticking  40 
surfaces,  such  as  Teflon®  or  ceramic  coatings.  A 
small  differential  speed  between  the  rollers,  or  differ- 
ence  in  temperature  may  be  used  to  ensure  that  the 
dough  transfers  to  the  desired  roll. 

Proper  control  of  dough  thickness  is  important  in  45 
the  manufacture  of  sheeted  snack  products.  Meas- 
urement  of  thickness  of  a  rippled  dough  piece  is  dif- 
ficult  with  conventional  measuring  apparatus,  such 
as  calipers.  Therefore,  Applicants  have  found  it  con- 
venient  to  adjust  dough  thickness  by  weighing  uni-  50 
formly  sized  pieces  of  dough  cut  from  the  grooved 
sheet  after  the  sheet  is  formed. 

After  formation  of  the  rippled  sheet  by  rolls  20, 
the  rippled  dough  sheet  is  conveyed  by  conventional 
means,  and  without  further  reduction,  to  a  rotating  55 
cutter  22  which  produces  the  shape  desired  for  the 
finished  fried  product.  For  simulated  rippled  potato 
chips,  a  cutter  having  shapes  resembling  various  size 
potato  chips  has  been  found  useful.  For  producing 

snacks  from  other  ingredients,  such  as  corn,  a  cutter 
having  other  shapes  such  as  triangles  or  circles  can 
be  provided.  After  cutting  into  the  desired  shape,  the 
unused  portion  of  dough  web  is  preferably  recycled, 
at  24,  back  to  the  mixer  for  inclusion  in  subsequent 
batches  of  dough.  The  recycled  dough  web  can  be 
comminuted  prior  to  addition  to  mixer  12. 

The  individual  dough  pieces  may  be  partially 
baked  or  dried  prior  to  frying  to  remove  surface  mois- 
ture.  If  moisture  reduction  is  not  extreme,  noticable 
large  bubbles  will  not  be  formed  on  the  surface  of  the 
fried  chips,  while  the  lower  dough  moisture  will  result 
in  lower  fat  content  of  the  fried  product. 

The  individual  dough  pieces  are  conveyed  into 
conventional  frying  equipment  26.  The  float  fryer  of 
U.S.  Patent  No.  4,650,687  can  be  used  to  produce  a 
gently  curved  ripple  chip,  or  conventional  fryers  such 
as  those  used  for  producing  potato  or  tortilla  chips 
can  be  used  to  produce  randomly  curved  snack  food 
pieces.  The  products  are  removed  from  the  fryer  and 
packaged  by  techniques  well  known  to  those  skilled 
in  this  art. 

Applicants  have  produced  highly  desirable  rip- 
pled  chip  products  by  the  process  set  forth  above. 
However,  an  alternative  chip  design,  wherein  webs  of 
dough  are  provided  transverse  to  the  grooves  on  the 
chips,  may  be  desirable.  The  product  resulting  there- 
from  is  described  as  having  a  "waffle"  design.  Appli- 
cants  have  found  that  in  some  situations  the  rippled 
chips  produced  by  the  process  described  above  may 
exhibit  undesirable  levels  of  breakage  along  the 
grooves  of  the  chips.  Such  breakage  can  be  elimin- 
ated  or  reduced  by  providing  the  lateral  stability  of 
such  webs.  Even  without  consideration  of  breakage, 
however,  the  waffle  design  of  such  chips  presents  a 
novel  and  pleasing  appearance  to  consumers.  The 
number  and  spacing  of  the  transverse  dough  webs, 
and  whether  or  not  such  webs  are  provided  on  only 
one  or  both  sides  of  the  chips,  depends  on  the  spe- 
cific  requirements  of  each  situation.  Chip  products  in 
which  the  transverse  dough  webs  are  relatively  large, 
i.e.  they  span  the  full  height  of  a  land  area  between 
adjacent  groove  areas  and  are  relatively  wide  at  the 
base,  will  yield  fried  chip  products  having  a  distinctly 
firmer  crunchy  bite  and  a  high  bulk  density.  Trans- 
verse  dough  webs  having  a  height  of  one-half  or  less 
the  height  of  the  land  areas  have  a  texture  and  bulk 
density  similar  to  non-waffled  rippled  chips  but  still  re- 
tain  the  appearance  of  a  waffle  chip. 

More  specifically,  and  referring  to  the  drawings, 
Figure  2  illustrates  a  schematic  side  view  of  a  pair  of 
corrugated  rolls  of  this  invention.  As  illustrated,  the 
rolls  30,  32  intermesh  with  one  another  and  counter 
rotate  about  parallel  horizontal  axes.  Figure  3  illus- 
trates  the  intermeshing  of  the  land  areas  34  of  roll  30 
with  the  groove  areas  36  of  roll  32,  and  conversely, 
the  land  areas  38  of  roll  32  with  the  groove  areas  40 
of  roll  30.  As  illustrated,  the  mated  rolls  30,  32  are  pro- 
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vided  with  land/groove  areas  arranged  at  an  angle  "a" 
of  45  degrees  from  the  axis  of  the  roll,  while  the  in- 
terior  angle  "b"  defining  the  lands  and  grooves  is  90 
degrees.  Because  the  two  rolls  are  mirror  images  of 
one  another,  the  nip,  or  gap  42  between  the  rolls  is 
constant.  It  is  to  be  understood  that  while  a  preferred 
embodiment  has  been  described,  Applicants  believe 
that  the  particular  engular  configuration  is  not  critical 
to  this  invention,  any  groove  design  which  results  in 
uniform  distance  between  the  two  rolls  at  any  point 
on  their  surface,  at  any  distance  between  the  rolls, 
are  acceptable  in  the  process  of  this  invention. 

The  rippled  chip  product  50  resulting  from  the 
rolls  of  Figure  3  is  illustrated  in  Figure  4.  The  land 
areas  52  and  grooves  54  are  formed  in  the  nip  42  be- 
tween  the  rolls  30,  32.  The  distinct  corrugations,  and 
the  three-dimensional  appearance  of  the  chip,  close- 
ly  simulates  that  of  rippled  chips  from  fresh  cut  pota- 
toes. 

An  alternative  corrugated  roll  design  is  illustrated 
in  Figure  5  having  truncated  land  areas  60  and 
squared-off  grooves  62.  Such  design  results  in  chips 
having  squared-off  ridges  and  grooves.  While  the 
overall  effect  is  of  a  "rippled"  surface,  the  chips  do  not 
closely  resemble  fresh  cut  ripple  potato  chips.  The 
rolls  of  Figure  5  produce  acceptable  chip  products, 
but  which  are  less  preferred  than  the  products  from 
rolls  of  Figure  3.  While  not  wishing  to  be  bound  by  the 
following  explanation,  Applicants  believe  problems 
associated  with  the  design  of  Figure  5  are  related  to 
the  flow  of  the  dough  as  it  is  compressed  between  the 
mated  rolls  from  the  feed  point  to  the  point  of  minimum 
gap  between  the  rolls.  Comparison  of  the  dough  re- 
sponse  as  it  is  compressed  between  the  mated  rolls 
of  Figures  3  and  5  indicates  that  the  dough  com- 
pressed  between  flat  surfaces  60,  62  of  Figure  5  un- 
dergoes  substantially  greater  compression  than 
dough  being  compressed  in  area  42  of  Figure  3,  or  in 
area  66  of  Figure  5.  The  areas  of  dough  weakness 
and  compaction  that  result  make  removal  of  the 
dough  sheet  from  the  rolls  difficult  and  cause 
stressed  areas  in  the  dough  that  lead  to  excessive 
breakage  of  the  fried  snack  products. 

A  grooved  roll  used  in  the  process  of  the  present 
invention  is  illustrated  schematically  in  Figure  6.  The 
roll  is  provided  with  a  series  of  equally  spaced  circum- 
ferential  grooves  72.  To  produce  the  ripple  chip  prod- 
uct  of  Figure  4,  a  pair  of  rolls  having  cooperating 
grooves  are  mated.  However,  if  the  grooves  of  roll  70 
are  scored  as  at  74  transverse  to  the  direction  of  the 
grooves  (parallel  with  the  rotational  axis  of  the  roll), 
a  waffle  chip  is  produced.  Figure  7  illustrates  the 
scoring  of  the  grooves  in  greater  detail.  A  cutting 
blade  having  a  triangular  cutting  surface  is  preferably 
used,  so  that  adjacent  land  areas  76a  and  76b  are 
scored,  as  at  78a  and  78b.  The  spacing  between  cir- 
cumferential  score  lines  74  is  dependent  upon  the  de- 
sired  web  interval  in  the  chip  product. 

A  representative  chip  product  80  resulting  from 
the  use  of  mated  rolls  70  is  shown  in  Figure  8.  When 
both  rolls  are  scored,  transverse  webs  82  perpendic- 

5  ular  to  grooves  84  and  ridges  86  are  provided  on  both 
sides  of  the  chip  80.  When  a  grooved,  scored  roll  70 
is  mated  with  a  grooved,  but  non-scored  roll,  the  chip 
product  90  of  Figure  9  is  produced,  wherein  trans- 
verse  webs  92  are  provided  on  one  side  94  of  the  chip 

10  but  not  the  other  side  96. 
As  is  evident  from  the  view  of,  for  example,  Figure 

8b.,  the  transverse  web  82  may  be  somewhat  thicker 
than  the  remainder  of  the  chip.  If  the  roll  70  is  scored 
to  the  bottom  of  groove  72  a  "deeper"  or  thicker  web 

15  82  will  be  formed.  Applicant  has  observed  that  the 
transverse  web  82  may  expand  to  a  greater  extent 
than  the  remainder  of  the  chip. 

Figure  10  illustrates  the  mating  of  a  pair  of  scored 
corrugated  sheeting  rolls  100,  102.  The  land  areas 

20  104  and  106  have  been  scored  in  the  section  of  Fig- 
ure  10;  the  broken  lines  108  indicate  the  land  area 
104  circumferentially  removed  along  the  land  area 
from  the  score  line.  The  relative  depth  of  the  trans- 
verse  web,  indicated  by  arrow  112,  depends  upon  the 

25  amount  by  which  (the  depth)  the  land  areas  are  scor- 
ed.  In  the  illustration  of  Figure  10,  the  ridge  114  cor- 
responds  to  the  ridge  86  of  Figure  8  while  the  groove 
116  corresponds  to  the  groove  84  of  Figure  8.  The 
transverse  web  118  is  defined  by  the  scored  ridges 

30  and  corresponds  to  web  82  of  Figure  8. 
Designs,  such  as  corporate  or  product  logos,  can 

be  embossed  into  the  surface  of  a  rippled  chip  prod- 
uct  by  scoring  the  logo  onto  the  grooves  of  the  sheet- 
ing  rolls.  Such  designs  provide  not  only  a  visual  pur- 

35  pose  but  also  serve  to  strengthen  the  fried  chip  prod- 
uct. 

The  dough  used  to  produce  rippled  chips  of  this 
invention  must  have  a  highly  cohesive  but  not  adhe- 
sive  nature  so  that  the  dough,  after  forming  into  the 

40  ridged  shape,  will  easily  discharge  itself  from  the 
grooved  rollers.  Forthe  potato-based  product,  it  is  de- 
sirable  to  use  a  dehydrated  potato  ingredient  having 
relatively  high  water  holding  power.  Afrequently  used 
to  measure  dehydrated  potato  absorption  is  the  peak 

45  Brabender  viscosity.  In  the  manufacture  of  the  prod- 
ucts  of  this  invention,  drum  dried  potato  flakes  are  the 
preferred  ingredient.  Flakes  for  industrial  use  are  typ- 
ically  ground  by  the  manufacturer  to  a  particle  size 
consistent  with  the  final  usage.  Processing  condi- 

50  tions  for  flake  manufacture  are  described  in  Potato 
Processing,  Fourth  Edition,  1987  Talburtand  Smith, 
Van  Nostrand  Reinhold  Company,  New  York.  Produc- 
ing  ground  potato  flakes  to  meet  specif  ications  of  high 
absorption  power,  low  sugar  content  and  good  flavor 

55  are  well  known  to  those  familiar  with  the  art.  Potato 
granules,  another  form  of  instant  mashed  potatoes, 
can  also  be  included  in  the  formulation  depending  on 
its  absorption  and  the  effect  on  dough  quality  and 
snack  expansion.  According  to  the  method  of  U.S. 

6 
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Patent  No.  3,886,291,  the  relative  quantities  of  these 
ingredients  can  vary  over  a  wide  range. 

Dehydrated  potatoes  in  piece  form  can  be  ground 
to  a  fine  flour  and  incorporated  as  well  as  minor 
amounts  of  gums,  binders  and  other  dough  consisten- 
cy  modifiers.  The  potato  products  can  also  be  com- 
bined  with  minor  amounts  of  corn  solids  using,  for  ex- 
ample,  dry  milled  corn  flours  produced  by  convention- 
al  dry  milling.  In  addition,  whole  cereal  grains  or  other 
compatible  foodstuffs,  such  as  potato  skins,  cereal 
bran  or  ground  legumes,  may  be  added  to  the  potato 
formulation  to  give  variations  in  flavor  and  texture. 

The  starch  component  of  the  dough  may  be  se- 
lected  from  a  number  of  raw  starches,  commercially 
available,  such  as  potato,  corn  and  tapioca  although 
potato  starch  is  preferred.  The  vegetable  oil  descri- 
bed  above  may  be  any  of  a  number  of  commonly 
known  oils  such  as  are  made  from  corn,  soybean  and 
cottonseed.  Various  monoglyceride  emulsifiers 
known  in  the  art  can  be  added  to  control  dough  char- 
acteristics.  One  preferred  vegetable  emulsif  ier  is  gly- 
cerol  monooleate,  commercially  known  as  Durem 
GMO  and  manufactured  by  Durkee  Foods,  Inc. 

When  producing  rippled  corn-based  products, 
the  process  of  U.S.  Patent  Nos.  4,623,550  and 
4,770,891  is  preferred  as  it  makes  it  possible  to  vary 
the  consistency  of  the  dough  overa  wider  range  than 
can  be  achieved  by  using  conventional  ground  corn. 

EXAMPLE  1 

Rippled  fabricated  potato  chips  were  prepared  in 
a  continuous  pilot  plant  test.  Ten  kg  of  dry  premix  con- 
taining  9.4  kg  of  dehydrated  potato  flakes,  0.5  kg  of 
raw  potato  starch,  57  g  of  a  64%  corn  oil/36%  cotton- 
seed  oil  blend,  46  g  of  salt  and  19  g  of  Durkee  Durem 
GMO  emulsif  ier  was  blended  with  5.9  kg  of  cold  water 
in  a  Stephan  40-liter  cutter-type  mixer  for  45  seconds. 
A  cohesive,  but  friable  dough  containing  numerous 
marble-sized  agglomerates  was  produced.  The 
dough  thus  formed  was  fed  by  hand  between  a  set  of 
30  cm  (12-inch)diameter  by  45  cm  (18-inch)wide  cor- 
rugated  sheeting  rolls  with  matching  corrugated  sur- 
face  in  the  V-shaped  design  of  Figure  3.  The  ampli- 
tude  of  the  grooves  was  approximately  1.95  mm  and 
the  frequency  of  the  grooves  was  6.5  per  2.54  cm 
(inch)  across  the  rolls. 

The  dough  exited  the  sheeting  rolls  onto  a  con- 
veyor  belt  in  a  continuous  sheet  approximately  45  cm 
(18  inches)wide  at  a  relatively  uniform  thickness  of 
from  about  0.65  mm  to  about  0.70  mm.  The  dough 
sheet  was  then  cut  into  hexagonal  shapes  about  4cm 
(1.5  inches)  per  side  by  means  of  a  rotary  cutter 
mounted  over  the  conveyor  belt.  The  unused  dough 
web  was  removed  by  an  overhead  conveyor  and  was 
discarded.  The  individual  dough  pieces  were  con- 
veyed  to  a  single-stage  fryer  through  which  heated 
cooking  oil  at  a  temperature  of  about  175°C  (345°F) 

was  circulated  by  means  of  a  centrifugal  pump.  The 
dough  pieces  were  distributed  uniformly  across  the 
width  of  the  dryer  and  submerged  beneath  the  oil 

5  surface  for  a  total  fry  time  of  about  45  seconds.  The 
moisture  content  of  the  dough  pieces  was  reduced  to 
less  than  2%,  by  weight. 

The  resulting  snack  chips  had  a  light  golden 
brown  color,  containing  about  35%  oil,  and  when 

10  seasoned  with  approximately  1.65%  salt,  had  a 
pleasant  fried  potato  flavor  similar  to  that  of  conven- 
tional  potato  chips  fried  from  fresh  cut  potatoes.  The 
fried  product  contained  distinct  V-shaped  ridges  very 
similar  to  those  contained  in  rippled  potato  chip  prod- 

15  ucts  made  from  fresh  cut  potatoes. 

EXAMPLE  2  (Comparative  Example) 

A  dough  was  prepared  as  described  in  Example 
20  1  .  This  dough,  however,  was  hand  fed  between  two 

opposing  smooth  rolls  approximately  20  cm  (8  in- 
ches)  in  diameter  by  45  cm  (18  inches)  wide  to  form 
a  continuous  dough  sheet  having  a  thickness  of  about 
1  .3  mm  and  smooth  upper  and  lower  surfaces. 

25  The  dough  sheet  was  fed  into  the  nip  between 
the  30  cm  (12-inch)corrugated  rolls  described  in  Ex- 
ample  1.  The  resulting  rippled  dough  sheet  was  cut 
and  fried  as  described  in  Example  1. 

The  rippled  chips  thus  produced  had  color  and 
30  flavor  similar  to  those  of  Example  1.  However,  the 

ridges  of  these  chips  were  not  nearly  as  distinct  as 
the  ridges  of  chips  of  Example  1.  While  visible,  it  was 
apparent  that  the  ridges  had  been  substantially  re- 
duced  in  amplitude,  and  no  longer  closely  resembled 

35  rippled  potato  chips  made  from  fresh  cut  potatoes. 

EXAMPLE  3 

Rippled  fabricated  potato  chips  were  prepared  in 
40  a  continuous  pilot  plant  test  which  included  the  alter- 

nate  step  of  partially  dehydrating  the  dough  pieces 
prior  to  frying.  The  dry  premix  contained,  on  a  mois- 
ture  free  basis,  83.7%  potato  flakes,  5.4%  potato 
starch,  9.7%  dehydrated  potatoes  ground  to  pass  a 

45  U.S.  20  mesh  (0.84  mm)  sieve,  0.6%  vegetable  oil, 
0.49%  saltand  0.20%  emulsif  ier.  Sufficient  water  was 
added  to  the  blended  dry  mix  to  a  moisture  content  of 
about  43%  in  the  Stephan  mixture.  The  dough  was 
fed  to  a  11  cm  (4.5-inch)  set  of  corrugated  rolls  in  the 

so  V-shaped  design  of  Figure  3.  The  dough  sheet  was 
cut  into  random  curved  potato  chip-like  shapes.  The 
cut  dough  pieces  were  passed  through  a  gas-heated 
enclosed  conveyor  maintained  at  a  temperature  of 
250°C  (480°F).  With  a  residence  time  of  about  1  5  sec- 

55  onds,  moisture  content  was  reduced  to  about  38%. 
The  dough  pieces  were  fried  to  a  moisture  content  of 
below  2%  at  a  temperature  of  about  170°C  (340°F). 
Recycled  dough  from  the  cutter  was  added  to  subse- 
quent  batches  with  no  deleterious  effect  on  product 
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quality.  Resulting  snack  chips  had  a  light  golden 
brown  color  with  fat  content  of  about  32%.  The  fried 
product  has  a  greater  expansion  with  slightly  bubbled 
texture  as  a  result  of  the  heat  treatment.  5 

EXAMPLE  4 

A  dough  was  prepared  as  in  Example  1  and  fed 
between  two  opposing  11  cm  (4.5-inch)  diameter  by  10 
45  cm  (18-inch)  wide  corrugated  rolls  having  the 
ridge  design  illustrated  in  Figure  5.  The  dough  did  not 
automatically  release  from  the  sheeting  rolls  as  in  Ex- 
amples  1  and  2,  but  rather  stuck  in  the  corners  of  the 
grooves  of  one  or  both  rolls.  Some  small  sections  of  15 
dough  sheet  were  obtained,  however,  and  were  cut 
and  fried  as  in  Example  1  .  The  resulting  chips  had 
good  ripple  definition  but  the  appearance  was  notthat 
of  a  fresh  cut  ripple  potato  chip. 

20 
EXAMPLE  5 

The  dough  of  Example  1  was  prepared  as  descri- 
bed  therein  and  hand  fed  into  a  set  of  11  cm  (4.5- 
inch)diameter  sheeting  rolls  having  the  corrugated  25 
design  as  the  rolls  of  Example  1.  The  rolls  of  this  ex- 
ample  were  scored  as  illustrated  in  Figure  7,  with  the 
score  marks  78  having  walls  forming  an  inclusive  60° 
angle.  The  score  marks  were  cut  perpendicular  to  the 
grooves  72  at  circumferential  intervals  of  1  .3  cm  (one-  30 
half  inch),  and  were  cut  into  the  ridges  to  the  base  of 
the  ridge,  that  is,  to  the  base  36  of  roll  32  of  Figure  3. 
These  rolls  produced  a  dough  sheet  with  transverse 
dough  webs  perpendicular  to  the  alignment  of  the  rip- 
ples.  This  dough  sheet  was  cut  and  fried  as  described  35 
in  Example  1.  While  the  fried  chips  were  somewhat 
thicker  than  those  of  Example  1  ,  they  had  a  pleasant 
waffled  appearance  while  maintaining  similar  color, 
texture  and  flavor  characteristics.  The  fried  chips  of 
this  example  were  much  less  susceptible  to  breakage  40 
than  chips  made  according  to  prior  examples.  For  ex- 
ample,  when  subjected  to  a  particularly  rigorous 
breakage  test  (tumbling  in  a  revolving  drum  for  5  min- 
utes  at  30  rpm),  76%  of  the  chips  from  Example  1 
were  broken,  whereas  the  product  of  this  example  45 
showed  only  33%  broken  after  the  same  tumbling 
test. 

EXAMPLE  7 

Chips  were  prepared  as  in  Example  6,  except  that 
a  roll  having  transverse  scores  or  grooves  was  mated 
with  a  conventional  grooved  but  unscored  sheeting 
roll  to  produce  a  chip  waffled  on  one  side  only,  as  il- 
lustrated  in  Figure  9. 

Claims 

1.  Amethod  of  forming  a  fabricated  snack  chip  hav- 
ing  an  undulating  ripple  surface  on  both  an  upper 

15  and  lower  surface,  comprising: 
a.  forming  a  friable  dough  having  as  a  major 
ingredient  therein  a  starch-contained  compo- 
nent; 
b.  feeding  the  dough  prior  to  any  significant 

20  work  being  performed  thereon  into  a  nip  be- 
tween  a  pair  of  opposed  corrugated  sheeting 
rolls  having  a  plurality  of  circumferential  ridg- 
es  and  grooves; 
c.  mating  the  sheeting  rolls  so  that  a  ridge  of 

25  a  first  roll  interf  its  with  a  groove  of  a  second 
roll  and  a  groove  of  the  first  roll  interf  its  with 
a  ridge  of  the  second  roll; 
d.  forming  a  sheet  of  corrugated  dough  hav- 
ing  an  undulating  rippled  surface  on  the  top 

30  and  bottom  surfaces  corresponding  to  the 
corrugated  sheeting  roll; 
e.  cutting  the  sheet  of  corrugated  dough  into 
individual  snack  food  pieces;  and 
f.  cooking  the  individual  snack  food  pieces. 

35 
2.  The  method  as  recited  in  Claim  1,  wherein  the 

major  ingredient  is  dehydrated  potato  solids. 

The  method  as  recited  in  Claim  1,  wherein  the 
major  ingredient  is  a  cereal  grain  selected  from 
the  group  consisting  essentially  of  corn,  wheat, 
rice,  oats  or  mixtures  of  the  same. 

The  method  as  recited  in  Claim  1,  wherein  water 
is  added  to  the  starch-containing  component  to 
produce  a  dough  having  a  moisture  content  of 
from  35%  to  50%. 

EXAMPLE  6 

Chips  were  prepared  as  in  Example  5,  exceptthat 
both  corrugated  sheeting  rolls  were  machined  with 
transverse  grooves  to  a  depth  of  between  one-half 
and  two-thirds  the  depth  of  the  grooves.  The  presum- 
ing  waffled  product  had  an  appealing  appearance 
and  texture  with  transverse  waffle  webs  on  both 
sides  of  the  chip,  as  illustrated  in  Figure  8. 

5.  The  method  as  recited  in  Claim  1,  wherein  adja- 
50  cent  sides  of  a  ridge  or  groove  are  aligned  at  an 

inclusive  angle  of  90°  to  one  another. 

6.  The  method  as  recited  in  Claim  5,  wherein  the 
sides  of  a  ridge  or  groove  are  aligned  at  a  45°  an- 

55  gle  to  a  longitudinal  axis  of  the  sheeting  roll,  such 
that  the  sides  of  ridges  and  grooves  in  the  undu- 
lating  ripple  surface  of  the  sheet  of  corrugated 
dough  are  aligned  at  a  45°  angle  to  the  planar 
surface  of  the  dough  sheet. 

8 
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7.  The  method  as  recited  in  Claim  1,  wherein  the 
sheeting  rolls  are  mated  such  that  the  gap  be- 
tween  the  rolls  is  uniform  across  the  surface  of 
the  roll. 

8.  A  method  as  recited  in  claim  1  of  forming  fried 
snack  food  pieces  having  corrugations  simulat- 
ing  ripple  chips  cut  from  fresh  potatoes,  compris- 
ing  the  steps  of  forming  a  friable  dough  and 
sheeting  the  dough  between  a  pair  of  opposed 
corrugated  sheeting  rolls  prior  to  imparting  mem- 
ory  into  the  dough,  cutting  the  dough  into  individ- 
ual  snack  food  pieces,  and  frying  the  individual 
snack  food  pieces  such  that  they  retain  the  cor- 
rugated  ripple  surface  on  the  top  and  bottom  sur- 
faces  thereof  imparted  by  the  sheeting  rolls. 

Patentanspruche 

1.  Verfahren  zur  Bildung  eines  fabrikmaliig  herge- 
stellten  Imbiss-Chips  mit  einer  wellenformig  ge- 
rippten  Oberflache  auf  beiden,  einer  oberen  und 
unteren  Oberflache,  umfassend: 

a.  Bildung  eines  broseligen  Teigs,  der  als 
Hauptbestandteil  eine  starkehaltige  Kompo- 
nente  hat; 
b.  Fuhren  des  Teigs,  bevor  irgendeine  merkli- 
che  Bearbeitung  daran  vorgenommen  wurde, 
in  einen  Spalt  zwischen  ein  Paar  von  einander 
gegenuberliegenden,  geriffelten  bahnbilden- 
den  Walzen  mit  einer  Mehrzahl  von  Rippen 
und  Nuten  uberdem  Umfang; 
c.  Zusammenpassen  der  bahnbildenden  Wal- 
zen  derart,  dali  eine  Rippe  einer  ersten  Walze 
in  eine  Nute  einer  zweiten  Walze  eingreift  und 
eine  Nute  der  ersten  Walze  eine  Rippe  der 
zweiten  Walze  umgreift; 
d.  Bildung  einer  Bahn  von  gewelltem  Teig  mit 
einer  wellenformig  gerippten  Oberflache  auf 
der  oberen  und  unteren  Oberflache  entspre- 
chend  den  geriffelten  bahnbildenden  Walzen; 
e.  Schneiden  der  Bahn  von  gewelltem  Teig  in 
einzelne  Imbiss-Nahrungsstucke;  und 
f.  Ausbacken  dereinzelnen  Imbili-Nahrungs- 
stucke. 

2.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  dali  der  Hauptbestandteil  Trockenkar- 
toffelfeststoffe  sind. 

3.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  dali  der  Hauptbestandteil  ein  Getreide- 
korn  ist,  ausgewahlt  aus  der  Gruppe,  die  im  we- 
sentlichen  bestehtaus  Mais,  Weizen,  Reis,  Hafer 
oder  Gemischen  davon. 

4.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 

zeichnet,  dali  Wasserzu  derstarkehaltigen  Kom- 
ponente  zugefugt  wird,  urn  einen  Teig  mit  einem 
Feuchtigkeitsgehalt  von  35  bis  50%  zu  erzeugen. 

5 
5.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 

zeichnet,  dali  aneinandergrenzende  Seiten  einer 
Rippe  oder  Nut  mit  einem  Innenwinkel  von  90°  zu- 
einander  ausgerichtet  sind. 

10 
6.  Verfahren  nach  Anspruch  5,  dadurch  gekenn- 

zeichnet,  dali  die  Seiten  einer  Rippe  oder  Nut  in 
einem  Winkel  von  45°  zu  einer  Langsachse  der 
Bahnbildungswalze  ausgerichtet  sind,  so  dali  die 

15  Seiten  der  Rippen  und  Nuten  in  der  wellenformig 
gerippten  Oberflache  der  Bahn  von  gewelltem 
Teig  in  einem  Winkel  von  45°  zur  ebenen  Ober- 
flache  der  Teigbahn  ausgerichtet  sind. 

20  7.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  dali  die  Bahnbildungswalzen  derart  zu- 
einandergepalitsind,  dali  der  Spalt  zwischen  den 
Walzen  uberdie  Oberflache  der  Walze  gleichma- 
liig  ist. 

25 
8.  Verfahren  nach  Anspruch  1  zur  Bildung  von  aus- 

gebackenen  Imbiss-Nahrungsteilchen  mit  Wel- 
lungen,  welche  Rippenchips  simulieren,  die  aus 
frischen  Kartoffeln  geschnitten  sind,  umfassend 

30  die  Stufen  der  Bildung  eines  broseligen  Teigs  und 
Bahnbildung  des  Teigs  zwischen  einem  Paarvon 
einander  gegenuberliegenden,  geriffelten  Bahn- 
bildungswalzen,  bevor  dem  Teig  Gedachtnis  ver- 
liehen  wurde,  Schneiden  des  Teigs  in  einzelne 

35  Imbiss-Nahrungsstucke  und  Ausbacken  der-ein- 
zelnen  Imbiss-Nahrungsstucke  derart,  dali  sie 
die  gewellte,  gerippte  Oberflache  auf  den  oberen 
und  unteren  Oberflachen  beibehalten,  welche  ih- 
nen  durch  die  Bahnbildungswalzen  verliehen 

40  wurde. 

Revendications 

45  1  .  Procede  pour  le  faconnage  de  chips  comestibles 
de  forme  ondulee  et  striees  dessus  et  dessous, 
et  comprenant  : 

a.  le  faconnage  d'une  pate  friable  ayant  pour 
ingredient  principal  un  composant  contenant 

so  de  I'amidon; 
b.  I'alimentation  en  pate  etant,  prealablement 
a  toute  autre  operation  significative,  effectuee 
par  pincement  entre  une  paire  de  rouleaux  de 
laminage  ondules  comportant  une  plural  ite  de 

55  nervures  et  de  rainures  circonferentielles  ; 
c.  I'accouplement  des  rouleaux  de  laminage 
de  telle  sorte  qu'une  nervure  du  premier 
corresponde  avec  une  rainure  du  second  ; 
d.  le  formage  d'une  feuille  de  pate  ondulee 
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dont  le  dessus  et  le  dessous  presenters  une 
surface  ondulee  et  striee  correspondant  au 
rouleau  de  laminage  ondule  ; 
e.  le  decoupage  en  morceaux  de  la  pate  on-  5 
dulee  comestible;  et 
f.  la  cuisson  des  morceaux  de  pate  ondulee 
comestible. 

2.  Precede  selon  la  revendication  1,  selon  lequel  10 
I'ingredient  principal  est  constitue  par  de  la  pom- 
me  de  terre  deshydratee. 

3.  Precede  selon  la  revendication  1,  selon  lequel 
I'ingredient  principal  est  constitue  par  du  grain  de  15 
cereales  choisi  dans  le  groupe  contenant  le  mai's, 
le  ble,  le  riz,  I'avoine,  ou  de  melanges  de  ceux-ci. 

4.  Precede  selon  la  revendication  1  ,  ou  de  I'eau  est 
ajoutee  a  un  composant  contenant  de  I'amidon  20 
pour  produire  une  pate  ayant  un  taux  d'humidite 
de  35  a  50  %. 

5.  Precede  selon  la  revendication  1  ,  dans  lequel  des 
cotes  adjacents  d'une  rainure  ou  d'une  nervure  25 
sont  alignes  les  uns  aux  autres  en  formant  un  an- 
gle  de  90°. 

6.  Precede  selon  la  revendication  5,  dans  lequel  les 
cotes  des  rainures  ou  des  nervures  sont  alignes  30 
a  45°  par  rapport  a  un  axe  longitudinal  du  rouleau 
lamineur,  de  telle  sorte  que  les  cotes  des  rainures 
et  des  nervures  de  la  surface  ondulee  de  la  feuille 
de  pate  soient  alignes  a  45°  par  rapport  a  la  sur- 
face  plane  de  la  feuille  de  pate.  35 

7.  Precede  selon  la  revendication  1  ,  dans  lequel  les 
rouleaux  lamineurs  sont  accouples  de  telle  sorte 
que  I'intervalle  entre  les  rouleaux  soit  equidistant 
sur  toute  la  surface  du  rouleau.  40 

8.  Precede  de  faconnage  de  parcelles  alimentaires 
frites  selon  la  revendication  1  ,  permettant  d'imiter 
des  chips  ondulees  decoupees  dans  des  pom- 
mes  de  terre  fraTches,  comportant  les  etapes  de  45 
formation  d'une  pate  friable  et  de  sa  reduction  en 
feuille  par  pincement  entre  une  paire  de  rouleaux 
lamineurs  ondules  avant  toute  impression  de  for- 
me  dans  la  pate,  de  decoupage  de  la  pate  en  par- 
celles  alimentaires  individuelles,  et  de  friture  des-  50 
dites  parcelles  alimentaires  de  telle  maniere 
qu'elles  conservent  dessus  et  dessous  I'ondula- 
tion  appliquee  par  lesdits  rouleaux  lamineurs. 
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