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This invention relates to improvements in the

preparation of dehydrated pre-cooked food prod-

ucts.
Dried flour has heretofore been produced by

first forming a pulpy liquid and poiling the same .

to completely cook the material and destroy the
starch cells, and by then running the previously
cooked liquid pulp through ordinary atmospheric
drying rolls to remove the moisture.. Due to the
necessity of first forming a pulpy liquid and com-
pletely cooking the same, this type of process is
relatively: slow and expensive and is notr well
adapted for high speed production, Further-
more, the amount of molsture which must be
evaporated out of the pulpy Hquig necessiintes
relatively slow speed operation of the drying rolls.

The present Invention relates particularly to
the preparation of iegumes auch 5g peas and
peans and other legumies sich as other edible
vegetables and has for & zeneral obiect to provide
& process which is
out and which will produce & commpletely pre-
cookad and thoroughly dehydrated legume powder
in & relatively short peried of time. The powder
produced by the present method will dissolve
almost instantly in water, and a relztively small
amount thereof will form & thick puree. The leg-
ume Acur may be sold in powder forin, mized with
suitable seasoning meateriais, and used as 8 con-
centrate in the making of instantaneous soups,
gravies or the lke.

A more specific object of the present invention
i to provide an improved process of preparing
legume flour wherein it iz unnecessary to reduce
the legumes to & pre-tooked pulpy lguid and
whereln the legumes are first hulled and gplit,
then softened by moisturs, and pre-hested to &
limited extent while in the solid state without
breaking down the starch celis, ané then while
still in a solid moistened state subjecied to an ex-
tremely high heat and pressure between roliers to
instantaneously and completely break down the
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more perfectly cooked and dehydrated soluble
food concentrate, which concentrate will produce
a relatively, thick soup or puree {nstantaneously
by the use of a smaller percentage of the concen-
trate than has heretofore been thought possible.

With the above and other objects in view, the
invention consists of the improvements in the
preparation of dehydrated pre-cooked legumes
and sll its parts and combinations as get forth in
the claims, and all equivalents thereof.

In the accompanying drawing illustrating one
complete embodiment of the preferred form of
apparsius for carrying oub the process,

Fig. 113 a diagrammatic flow sheet fllusiration
showing the varlous steps in the Process;

Mg, 2 iz an eniarged end view of the prée-cook-
{ng roliers; and

Mg, 3 iz a top view of L ﬂaké of th«a pre-cooked

' and dehydrated material as this material leaves
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starch cells, Ahoroughly cook, and &t the same .

timne completely dehydrate,

A further object of the invention is to provide
a process as above described wherein the legumes
in a solid moistened state are subjected to such &
degree 0f heat and pressure in passing through
the pre-cooking rollers that instantaneous' cook-
ing and cell rupturing takes place to result in a
grpat increase in production over methods where-
g a pulpy pre-cooked liquid is fed between rela-

tvely slow speed atmosyheric drying rollers.

A further object of the invention is to provide

a process as above described which results in &
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the roliersof Plg. 8. .

Referring more perticulazly to the drawing, 1i-
lugtrating as an example the method used more -
perticularly for food products such o8 dried peas
and heans, the legumes in dried form, are fed into
s magnetic separator § for the purpose ni remov-
ing metal particles, ex: the legumes travel
toner ¥, From

the gravity stoner the legumes pasy through &
conduis 8 into branch conduits § and 1§, From
the conduits § and 10 the material Sows through
soller mills §§ and 12, or any other suitable appe-
vatus for breaking the legumes into two pleces
and for remaoving the hull, The broken legumes
are in the form ususliy known as splits, Where
a rolier miil is employed the rolls are usually of
eorrugated form and are 80 adjusted as to remove
- the hulls and split the legumes into two bleces,
without crushing the Iatter. The legumes there-
fore enter the conduits {3 and {4 tn solid split
form, together with the loosened hulis, ° .
The hulls are carried away by aspirators (6—i&
and {1—i8. From the aspirators {8 and 11 the
separated hulls are drawn by suction into the
conduit 19 and from the aspiraiors i¢ and {8 the
hulls are drawn by guction into the conduit 20.
The conduits 1§ and 28 lead to a common condult
9{ which discharges into a hammer. mill 22, The
product discharged irom the hammer mill 22 is & -
by-product of the present process and may be
-used for feed. The split legumes from the aspira-
tors 16 and I8 are discharged into a conduit 28
leading to & tempering bm 24, In the tempering
bin is hot water which serves to soften the split
jegumes without - destroying the solld state.

From the tempering bin the legumes may be dis-




' 1ood products are of a type

. ing, dehydrating,
--legumeg which

2 .
charged into a series of steam jacketed conve:
28, 26 and 21. The legumes travel back and forth
‘through  the length of these conveyors while
steam is passing through the surrounding-jackets.
If desired, in the top conveyor 28 ‘steam or hot
water may be introduced through 4
mingle directly with the legumes passing through
the top conveyor 28. The softening or temper-
ing of the legumes may be accomplished both by
the use of the tempering bin 24 and by the intro-
duction of steam or hot water through the pipe
‘28 or by either one of these methods, as long as
- 'the function of softening the legumes by the use
- of hot moisture is carried out in cases where the
such as dried. peas
&nd beans which require such softening and mois-
‘tening. Other food products have suficlent in-
herent softness and moisture content and in the
case of such food products this tempering may
be omitted. - ) -

In passing through the steam-jacketed con--

veyors 28, 26 and 27, the solid legumes are con-
veyed by the usual spiral conveyor. No substan-
tial cooking of the product takes
- steam-Jacketed conveyors, but the solid mate-
rial is pre-heated so that it emerges from the
-last conveyor Into the conduit 29 at a tempera-
ture in. the neighborhood of 250° P, with the
moisture content of the legumes between 189
-and'30%. Up to the present point the legumes,
_therefore, have merely Leen moistened, sottened
and pre-heated. L

The rollers 30 and 31. are large size and ex-
tremely heavy. These rollers are mounted on
shafts 32" and 33 which rotate in bearings 34
and 35, The bearings 38.are adjustable later-
ally in slots 38 and 37 formed in the end plates
-38. . The adjustment of the bearings may be ac-

complished in any desired manner, such as by

the use of adjustment bolts 38 and 40. The bolts

39 and 40 are adjusted so that the rollers exert

-8’strong pressure against each other during ro-
tation. In the preferred embodiment of the in-
vention the particular rollers used exert a pres-
‘sure which 1s equivalent to forty tons pressing
against forty tons. : - o
Extending the length of each roller are gas
burners 41 and 42 which direct gas flames 43 and
44 a1l along the length of the rollers on.the pe-
-.riphery thereof. Other forms of heating may
be. utilized, but it is necessary that the rollers
be
F. Any suitable means
rotating the rollers
125 R. P. M. .
- ‘The rollers must be so heated and exert such
/3. pressure as to cause instantaneous pre-cook-
cell rupturing, and flaking of
are fed thereto in a solid split
~state with substantial moisture content. The
. molsture
with the heat and pressure between the ‘rollers
causes the starch cells to ruptuxje and also causes
instantaneous cooking, By having -the legumes
pre-heated, the capacity of the rollers '8¢ and 31
is stepped up materially. If the legumes were
not pre-heated there would be too great a cooling
effect on the rollers and a lighter load would
- have to be fed. With the present arrangement,
however, a relatively heavy load can be feq to
the rollers 30 and 3f and the rollers can be rotat-
ed at a relatively high speed, such 88 125 R.P. M.
to greatly increase the capacity and the economy
of the operation. -

at a speed of approximately

In passing through the rollers 39 and 3 the 75

the pipe 28 to "

maintained at a heat of between 400° and 600°
may be provided for

content of the solid legumes together
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-improved process,

split legumes are pressed into contact with one
another forming flakes, such as the flake 48 of
Fig. 3, of varying size. These flakes are of wafer
thinness and have small surface ripples thereon.
By pressing the legumes to the flake form under -
the type of heat and pressure utilized, the heat
will instantaneously affect all portions of the
legumes and cause complete cell rupturing and
complete pre-cooking as well as Instantaneous
dehydration. During normal operation the leg-
umes emerge from the rollers 38—31 in the form
of continuous strips. of varying width which -
later break up into shorter lengths due to the
thinness of the material. During normal opera-
tion the legumes are in contact with the rollers
only at the bite of the rollers, and except for an
occasional particle, which may be removed by
scraper blades 5/, do riot remain on the periph-
ery of the rollers. The flakes are immediately
withdrawn from the bite of the rollers by suction,
or may be permitted to fall by gravity.

These rollers are to be distinguished from. the

" rollers used as ordinary atmospheric drum dryers.

The ordinary atmospheric drum dryers can only
operate effectively on a pulpy liquid and are for
the purpose of dehydrating only, because: the
pulpy liquids in other processes are already pre-
cooked. Where pulpy liquids are fed to drying
rollers the rollers are heated, usually by steam
therewithin, to & lower temperature and do not
exert as great a pressure. Purthermore, the or-
dinary atmospheric drum drying rollers usually.
rotate at a speed of about 12 R. P. M,, and the
pulpy liquid remains on the rollers for about a
half a revolution, to-effect complete drying, and
is then removed by scraper blades. o

From the rollers 30-—21{ the flakes may be con-
veyed to & hammer mill or cutter 48 and then
elther to a sifter 47, if sifting is necessary, or
through a by-pass 48 directly into a packer 49.
If the legumes are fed into & sifter some of the
Separated materlal may be sent back through
the hammer mil] through & conduit §0 for further
powdering, : .
* ‘While the powder form of the final product
Is the most desirable, powdering is unnecessary
and the legumes may be used in the flake form
of Fig. 3. These flakes, or the powder made there-
from, are highly soluble even in cold water. By
mixing the flakey or powder with sultable sea-
soning materials such .as onfon powder, spiced
salt, yeast, and powdered milk, a very excellent
Soup concentrate may be formed. This concen-
trate will dissolve instantly in water to form a
thick soup, puree, or gravy. Due to the com-
Dlete pre-cooking which took place in the rollers .

0—131, no cooking of the S0up or gravy is neces-
sary at the time of use. However, hot water is-
usually added instead of cold merely to improve
the palatability and because Soups are usually
served in hot condition. Due to the use of the .
and the high degree of solu-
bility of the perfectly pre-cooked material, a
greater economy in use is effected than with other
known soup concentrates. For example, three
ounces of the powder will make one and one-half
quarts of soup, . ‘

All of the apparatus described and shown in
Fig. 1 is not necessary to carry out the proceas
as long as suitable Instrumentalities are employed,
in the case of food products of the pea and bean
type, for hulling, moisture softening, and pre-
heating before the legumes are fed between the
rollers 30—31 and ag long as the food products
of other types when fed to the rollers 31 are in a




solid subdivided state and have substantlal mois-
ture content.

Varlous changes and modifications may be made
in the exact method of procedure, and all of such
changes are contemplated as may come within
the scope of the claims.

What I claim is:

1. In a method of preparing dehydrated pre-
cooked legumes the steps of hulling the legumes,
‘subjecting the legumes to the action of heat and
moisture to soften and pre-heat the same with-
out affecting their solid state or rupturing their
cells while leaving the legumes with substantial
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‘moisture content, and then by means of rollers -

heated to a temperature of between 400° F. and

600° F. subjecting the moistened legumes in the’

solid state to said heat and to mechanical pres-
sure sufficient at the particular heat to cause
instantaneous rupturing of the cells, pre-cooking,
and dehydrating.

2. In a method of preparing dehydrated pre-
cooked legumes the steps of hulling the legumes,

subjecting the legumes to the action of heat and

moisture to soften and pre-heat the same with-
out affecting their solid state or rupturing their
cells while leaving the legumes with substantial
moisture content, and then subjecting the mois-
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tened legumes in the solid state to heat and high .

‘mechanical pressure by means of heated rollers
at a temperature of between 400° and 600° F. the
pressure being sufficient at the particular heat to
cause instantaneous rupturing of the cells, pre-
cooking, and dehydrating.

3. In a method of preparing dehydrated pre-
cooked legumes, the steps of hulling the legumes,
subjecting the legumes to the action of heat and
moisture to soften and pre-heat the same with-
. out affecting their solid state or rupturing their
cells while leaving the legumes with substantial
moisture content, and then heat pressing the
tempered legumes from said solid moistened state
into wafer thin soluble flakes while utilizing heat
of between 400° P. and 600° F. and mechanical
pressure sufficient at the particular heat to cause
instantaneous rupturing of the cells pre-cooking
and dehydrating.
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4. In a method of preparing dehydrated pre-
cooked legumes the steps of hulling the legumes,
subjecting the legumes to the action of heat and

- moisture to soften and pre-heat the same with-

out affecting their solid state or rupturing their
cells while leaving the legumes with substantial
moisture content, and then passing the legumes
in said pre-heated moistened solld state between
hot pressure rollers which are heated to between
400° F. and 800° F. and exert such high pressure
as to simultaneously cause instantaneous pre-
cooking, dehydrating, cell rupturing and flaking.

5. In a method of preparing dehydrated pre-

‘cooked legumes the steps of hulling and splitting

the legumes, subjecting the split legumes to the
action of heat and moisture to soften and pre-
heat the same without affecting their solid split
state or rupturing the starch cells while leaving
them with substantial moisture content, and then
passing the split legumes in said pre-heated mois-
tened state between hot pressure rollers which
are heated to between 400° P, and 600° F. and
exert such high pressure as to simultaneously
cause instantaneous pre-cooking, dehydrating, cell
rupturing and flaking. -

6. In a method of preparing dehydra.ted pre-
cooked vegetables the steps of dividing the vege-
tables into particles of less than original size, and
subjecting the particles in a moist solid state to
heat and high mechanical pressure by means of
heated rollers at a temperature of between 400°
and 600° F. the pressure being sufficient at the
particular heat to cause instantaneous rupturing
of the cells, pre-cooking and dehydrating.

7. In a method of preparing dehydrated pre-
cooked vegetables, the steps of dividing the vege-~
tables into particles of less than original size, and
subjecting the particles in a molst solid state to
heat and mechanical pressure to change the par-
ticles into wafer thin soluble flakes, the heat be-
ing between 400° F. and 600° F. and the me-
chanical pressure being sufficient at the partic-
ular heat to cause instantaneous rupturing of the
cells, pre-cooking and dehydrating.

CHAS. A. KRAUSE, Jx.




