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UNITED STATES

PaTENT OFFICE.

JOHN H. C. VAN DEINSE AND MARC J. REISEGER, OF MUSKEGON, MICHIGAN,

ART OF MAKING STARCH.

SPECIF1CATION forming part of Letters Patent No. 444,127, dated January 6, 1891,
| Application filed December 3, 1889, Serial No, 332,385, (No model.)

To all whom it may concern.: |
Be it known that we, JouEN IH. C. VAN
DEINSE and MARC J. REISEGER, residents of
Muskegon, in the connty of Muskegon and
§ State of Michigan, have invented certain new
and usefulImprovementsin the Artof Making
Starch; and we do hereby declare the follow-
ing to bea full, clear, and exact deseription of
the 1nvention, such as will enable others
- 10 skilled in the art to which it pertains to make
- and use the same. -

The object of the invention is the economi-
cal production of a pure potato-starch; and
1t consists in the process and apparatus here-

15 inafter described and pointed out.

In the manufacture of potato-starch as

heretofore practiced the method and appa-

ratus employed have failed to separate and |

recover the starch completely, and they have
20 also failed to certainly and thoroughly
cleanse the same and preserve its purity and
whiteness. According to the most common
method, cleansed potatoes are reduced to
pulp by graters. The pulp isthen conducted
25 onto wire screens, which are simultaneously
shaken endwise. The starch thus separated
from the pulp is mixed with water and al-
lowed to stand in suitable tanks until it has
separated and settled to the bottom, mixed,
30 however, with other portions of the potato.
The water being drawn off, the residue is
again mixed with water and settled, and the
water again drawn off, whereby the starch is
partially purified. Ifis then dried in kilns,
35 where 1t 1s more or less discolored. By this
made of procedure from about six to eight
pounds only of starch, and often of an in-
ferior quality, have been obtained per bushel

of potatoes, though a bushel contains from |

40 sixteen to twenty-four per cent. of pure
starch, or from nine and six-tenths to four-
teen and four-tenths pounds. |
- The accompanying drawing illustrates an
apparatus for ecarrying out our improved

45 methods. | | |

A indicates a mill suitable for grinding
grated potato-pulp, in which ¢ b indicate the
stones. | , '

¢ indicates a cross-beam resting upon tim-

50 bers d. Upon this beam is situated a socket

| ner as to be freely revolved therein. 'I'he

stone b is supported by any suitable founda-
tion f f, and the stone @« by the shaft e
through the medium of the spider g, situated
in the eye or opening /v through said stone.

1 indicates a device for raising and lower-
ing the timber d andstone ¢. An outletfrom
the annular space inclosed by the band £k is
indicated at /. |
- B denotes the sieving apparatus and m its
frame, at one end of which are two journal-

| boxes n n for the shaft o, to which is secured

the wheel p, having three projections, as in-
dicated.

q denotes the sieve-frame having an im-
perforate bottom except at 7, which denotes
the sieve proper. The frame ¢ may incline
slightly toward its open end 5, where it is
supported on a cross-beam ¢ of the frame.

2w uw denote cross-bars of the sieve-frame,
one on each side of the support 7.

v w denote springs secured to the sieve-
frame and to the supporting-frame.

x denotes a plate or piece secured to the
bottom of the sieve-frame to receive the im-
nact of the projections of wheel p, when the
latter is revolved, by which the upper end of
the sieve-frame is alternately raised against
the tension of the spring w and lowered un-
der the action of the same spring as a pro-
jection is carried off and away from plate .

| The spring v, in co-operation with support ¢

and bars « u, prevents the sieve from being
carried too far in a horizontal direction. The
combined effect of these devices is to effect-
ually tumble the contents of the sieve, by
which the ground material has its particles
thoroughly separated and the coarser parts
of the refuse are carried off at the discharge
end of the sieve or left thereon to be subse-
quently removed. The starch with the re-
maining portionsof the refuse passesinto are-
ceptacle 6, placed below the sieve, from which
1t is conveyed in any convenient manner to
a settling-tank. | |
C denotes settling apparatus.

- 4/ 1s a frame supporting the receptacle di-
vided into basins by the partitions z. A V-

| shaped trough for conducting starch and wa-

ter to these basins is indicated by o’. Out-

in which the shaft ¢ is stepped in such man- ! lets from the trough are provided, one or more
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for cach basin, suitably closed, when desived,
by doors or slides 0. A similarly-shaped
trough for permitting an escape of water from
these basins is indicated at ¢’.- Qutlets from
these basins formed by partitions z are indi-
cated at d’. ¢"denotes a trough for draining

starch has settled. It communicates with
sald basins by passages that can be closed by
the matched and grooved piecess”’ £/, of which
there are several in each passage or outlet.
In practiee these are removed one by one and
gradually to effect the removal of the water
without distarbing the settled starch.

+ indicates a pipe for emptying trough ¢’

1'he dotted lines 1 indicate a pipe, throueh
which the sifted pulp may be pumped from
the receptacle 6 aftea it has received the same
from the sieve, which material may be di-
luted with water through asuitable inlet-pipe
communiecating with said receptacle. Dotted
lines 2 indicate a pipe by which starch ad-
heringtothesettling-tank C and subsequently
removed by washing can be conveyed back
to receptacle 6. The fine impurities having
been decanted or floated from the upper nart
of tank Cthe residueis conveyer in any suit-

able manner,asbya pipe 35, to the stirring-re- |

ceptacle.

D indicates a stirring apparatusof any ap-
proved construction, wherein the starch freed
from the lighter impurities is thoroughly
mixed with a fresh charge of water and the
portions of the impurities that remain either
because their gravity prevented removal in
the preceding step, or because they were en-
tangled with the starch, are now freed from
the starch and thoroughly separated prepara-
tory to the next step, whereby they are grad-
ually washed from the starch.

K denotes “slides” orinclined planes, pref-
erably about forty feet long, for the final pu-
rification of the starch. It is conducted to
these by the troughs ¢’, provided with pipes
or tubes /i, two or more to each slide by pref-
erence.

" ¢/ denote partitions which separate the
several slides, and £’ the lower or delivery
end of the same.

I' denotes a eentrifugal drying apparatus.

[” indicates a vertical shaft suitably stepped
n a socket or seatm’, resting on a proper foun-
dation. Upon thisshaft is secured a disk or
head n’, which may have a collar or tubular
axis resting upon a band or other support o’,
rigidly secured to the shaft, the eollar being
made fast upon the same by set-screws ¢/,

g" denotes a skeleton head secured to the
shatt and parallel to disk n’. Upon these
heads or disks n' g’ is secured, preferably,
fibrous material,such as cheese-cloth or mus-
lin.  The lower disk is provided with an out-

let u’, having a sliding cover and communi-
cating with a delivery-spout 12’.

According to our process cleansed potatoes
grated by any approved apparatus are intro-
duced into a mill, such as deseribed, and :

ground preparatory to the separation of
starch therefrom. The thoroughly - commi-
nuted pulp is run from the mill mixed with
water and passed into the sieves, which tum-
ble the pulp and thoroughly toss it upon the

reticulated surface of the sieve, whereby a
off the surface water from the basins after the |

complete separation of the starch from the
woody fiber and cellular matter is effected.
This, in combination with the above-described
erinding, removes the main part of the waste
matter and facilitates the subsequent cleans-
ing operation. After the sieving operation
the starch is settled in the basins, and the
water carrying fine impurities is decanted
by means of the removable gates, which are
successively removed to leave a-gradually-
lowered fluld-exit. The water used for cleans-
ing the settling-basins after removal of their
contents contains some starch and is con-
(lucted to tanks undernecath the sieves, The
starch thus partially cleansed is next thor-
oughly stirred with water, for the purpose of
separating and removing those heavier im-
puritics which were not floated off by the pre-
ceding step. These heavier particles having
been removed, by drawing off thesuperincum-
bent water other water is added, and the fluid,
with starch and fine impurities held in sus-
pension,is next conducted upon slides or long
planes slightly inelined, and is allowed to
drop slowly thereon or drop by drop. The
starch by 1ts specific gravity settles down

- gradually, while the water, carrying therewith

the fine particles of the cellular matter and
other impurities contained and entangled (up
to this stage of the process) in the starch,
flows off at the lower ends of the slides. All
the impurities having been removed by the
drawing-olf process last above described, the
purified starch is introduced into the centrifu-
gal drying-drum, having, preferably, a fibrous
periphery, as set forth, by which the remain-
der of water is quickly thrown out through
the interstices of the fabric,leaving the starch
pure,snow-white, and in larger quantity than

| heretofore obtained.

In theabove-deseribed operations pure wa-
ter will of course be used, and the most ap-
proved methods of transferring the water and
pulp employed. Preferably the various re-
ceptacles will be so disposed as to permit
drawing the contents from one to another in
proper order to avoid unnecessary pumping,
and ordinarily V-shaped gutters will be used.

It will be understood that the distinet de-
vices, mills, sieves, settling-basins, slides, and
other parts will be used in such numbers and
relative arrangements, and with such inter-
mediate tanks, conduits, pumps, and thelike
as may be adapted or preferred by those
skilled in the art. It should also be noted
that our process may be applied to a variety
of farinaceous tubers or vegetables.

We are aware that it is not new to grind
corn for the production of starch, and that
the sieves, settling and stirring tanks, and
other like devices have been used.
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It has heretofore been ploposed to finely | the subsequent rapid drying without the use

grind residues containing the waste matter of
the potato inter mmﬂ'led with portions of
starch, and we do not, broadly claim fine grind-
ing in processes of starch-making. Such
for mer mode of procedure involved a repeti-
tion of the starch-separating methods, and
the productof the fine grinding was mfeuor
because of the perdominance of waste matter
from which the starch could not be thor ouﬂhly
separated. DBy our method the entire sub-
stance of the tuber is finely ground at the
beginning of the process, whereby the cellu-
Lu str ueture of the potato is broken down
and the entire separation of a large product of
starch of superior qualityis made practicable
without special repetition of the washings.

It ischaracteristic of our 1mp10vement that
potato-pulpisfinely ground by means adapted
to thoroughly break up its cellular structure.
Theimportance of thishasnotheretofore been
perceived, nor has any efficient means been
used for accomplishing this and saving the
large portion of starch usually lost with the
woody and cellular fiber that is left on the
seive, and thrown away as refuse.

It 1s further characteristic of our improve-
ment that we subject the thoroughly-ground
potato-pulp to a jolting or tossing action on
sieves, which at an early stage sepamte all
the starch of the potato-pulp from the coarser
parts of the refuse.
stirring, washing, and decanting, and the
draining on long narrow slides or inclines,
carried out substantmlly as setforth, in com-
bination with the p1eced1nn' operamons and

[

The steps of thorough |

i

of heated air or similar means, all co-operate
to produce an exceptionally ﬁne white starch
in relatively large quantity.

Having thus deseribed our invention, what -

we desire to secure by Letters Patent is—

1. The improvement in the art of making
starch, which consists in finely grinding f&I‘l-
naceous tubers or vegetables, jolting the
finely-ground pulp upon sieves to separate the
starch, washing and settling the starch, and
removing the dirty water by gradual decanta-
tion, stirring the settled starch with an addi-
tion of fresh water, and removing the rem-
nant of fine impurities by dropping them and
the starch in a state of suspension slowly
upon inclined slides or planes, and finally ex-
pelling the remainder of water from the puri-
fied starch by centrifugal action, qubstantlally
as set torth.

2. The improvement in the art of making
starch, which consists in finely grinding the
entire substance of the tubers and separating
the whole product of starch from the ground
pulp by sieving and washing and then dry-
ing the purified product, substantially as set
forth. -

In testimony whereof we have sw"ned this
specification in the presence of two csu]oscrll:)-
Ing witnesses. | |

JOHN H. C. VAN DEINSE.
MARC J. REISEGER.

Witnesses:
JOHN R. GHENT,
A. W. GUTHAT.

40

45

50

55

60



	Drawings
	Front Page
	Specification
	Claims

