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UNITED STATES PA_TENT OFFICE

JOHN A. EBERHARDT, OF CINCINNATI, OHIO.

IMPROVEMENT IN PROCESSES AND APPARATUS FOR MASHING GRAIN.

Specification forming part of Letters Pmﬁent No. 215,811, dated May 27, 1879 ; application filed
| Apnl 28, 1879.

To all whom it may concermn :

Be 1t known that I, JOEN A. DBERHARDT,
of Cincinnati, Hamilton county, Ohio, have
invented a new and useful Process and Appa-

ratus for-Mashing Grain, of which the follow-
- ing is a speclﬁmhon

The object of my invention 1s to prepare

mash for direct introduction to the fermenting-

tubs without exposing the mixed corn, ry e,

and malt, or other grain, to the injurious ELCUO]]
of the :«;Ltmosphele

The object of my invention 1s to obtmu the

oreatest possible yield of sugar from the mash,
preventing as far as possible the formation of

the acids which constifute a considerable per-
~centage of the yield of mash prepared by pro-

cesses heretofore in nse. I accomplish this re-
sult by mixing the malt with the grain @ vacuo,

thereby preparing the mash for direct 1tro-

duction to the fermenting-tubs without expos-
ing it to the injurious action of the atm osphere,
to which the formation of the acids above re-
ferred to is mainly, if not entirely, due.

The grain may be prepared in any known or
| sulmble way to bring it to condition to receive
the malt. I prefer to prepare it in the same
~ vessel or receptacle in which it is afterw fud
mixed with the malt.

The form of apparatus which I prefer to nse
In carrying out my process 1s shown iu the
annexed drawings, In which—

Figure 1 is a sectionized elevation of sald
apparatus, the cooler of the same being drawn
on an enlarged scale. T ig. 2 is an enlarged

transverse secmon taken 1n the plane of the

discharge-pipe of the mash-tun proper. Iig.
318 a tmnsverse section of a portion of the
cooler; and Fig. 4 is a plan, showing the pre-
ferred mode of gearing the alr-pump engine to
the agitator fmd stirrer of the “Lpp.:u"%tus

The principal member of my -apparatus is a
tank, A, of any suitable size and shape, and
. thﬂt enough to resist the necessary pressure
of steam, which pressure may vary according
to the L..ind or quality of grain employed. This
tank 18 preferably yhndrlml and has two
heads, A’ A’, whose bearings o a'’ have jour-
naled in them the rev Olvlnﬂ shaft B of an agi-

tator, the construction of whlch will be fully |

described hereinafter.
Be‘u‘mg «', whose outer end is closed has

| applied to 1t a thermometer, ¢, for indicating

the temperature ot the mash-tun, while the
other bearing, ¢/, serves as a stuffing-box.

Attached to head A’ is a trough, C, filled
with water or oil or other fluid, to insure an
alr-tight joint at bearm oa'. cisastuffing-box
of said trough.

Shait B is provided with arms b, or otherwise
arranged to carry a series of rollers, D, and
scrapers D, which devices D D’ are adapted
to revolve in close contact with the concave
bottom ¢ of the mash-tun proper, whose sides
or walls I I/ are about vertical, and are united
to the interior of cylinder A,as shown in Kig. 2.

Farthermore, this mash-tun is so located In
cylinder A as to afford a space or jacket, I, at
the bottom and both sides of said tun, but not
ab the ends of the same, the ends belng fitted
up close to heads A’ A”

Applied to the top.of cylinder A, and pref-

erably at the mid-length of the same,is a dome,
(x, whose branch pipes ¢ ¢’ com mumcate with

said eylinder and dome. Situated axially

-within this dome is a main pipe, H, whose up-
.per or discharging end 1s prote(,ted by a shield

or deflector, &, of any suitable shape.

Proceedmn from the bottom of said dome,
and communic&ting with the mash-tan I If/,
are return-pipes I I’, of which pipes one or
more may be employed "Furthermore, this
dome has an eduction-pipe, J, controlled by a
cock, j, sald pipe being adapted to lead the.
steam from mash-tun B B to a condenser, K,
which latter has attached to it a pipe, k, com-
municating with an air-pump, L, or other suit-
able exhauster. M is the cold-water pipe for
this condenser, said pipe bemg furnished with
a rose, m, angd cock m/. 4" 1s the blow-off valve
of the Ebppfwatus N is the hopper for corn
and rye, and all other grain except the malt,
and n 18 the gate of thls hopper.

O is the %pecnl hopper for malt, which hop-

.per has two gates, 0 0/, and a Stlrrer PP, the
latter being secured to a shaft driven bv a belt

passing around pulley p, or otherwise.
Q is the main steam-pipe, having a throttle-

.VEIIRTG, ¢, and two inlets, k R/, which inlets dis-

charge directly into mesh tun I T,

P are valved branch pipes for admitting
steam into the chamber I, which jacket may,
at the proper moment, be filled with water by




a pipe, f. * f’ isthe overfiow-pipe of said cham-
ber, and f"is the drain-pipe of the same. The |
inlet 1 1s attached to the under side of ¢ylinder
A and near the end ‘A”, while the outlet 7 is
connected to the upper side of said tank and
- near the opposite end, A’, 1n order to 1nsure
the most complete circulation of cold water
within jacket K when the mash is o be cooled.

Mash-tun E E has a discharge-pipe, T, with
a gate, ¢, and said pipe communicates with the
cooler.
very ‘shallow coiled pipe or chamber, U, ter-
minating with an outlet, u, that dleeharges di-
rectly into the fermentin g- tubs, and said cooler
18 housed within a casing or box, V, provided
with water-inlet » and ouflet v/.

V/ are partitions that compel the water to
take a circuitous passage 1 flowing through

the box V, as indicated by the double-headed

arrows, Whﬂe the contrary current of mash |
is repreeented by the single-headed arrows.
The sides »” may be bolted to the box, so as
to be readily detached when coil U needs in-
speeting or repairing.

The preferred method of operating pump L
18 by a steam-engine, W, having a pinion, w,
that gears with the Spu]:' -wheel b’ of aﬂ‘ltatm
shatt B; or this shaft may have a pulley, X,
to receive a driving-belt. Shaft B may pro-
ject beyond the Wheel ', and carry a pulley, |
Y, around which to pass a band, Z, for driv-
1ng the stirrer-pulley .

218 a pipe, and 3 a cock, for admitting weter
to the corn and rye hopper N.

The operation of this form of my apparatus
is as follows: Cock 3 is first -opened, and suf-
ficient water is allowed to run into the mash-
tun HE K/, when said cock is closed and gate
n 18 epened to charge said tun - with corn and
rye, about a quart of water being admitted for
every pound of grain. When tun E E’/ has
‘been sufficiently charged, gate » is shut, and
all the other cocks and valves ‘being then
closed, throttle-valve ¢ is opened: to admit

steam to said tun and its jacket T, thereby |

subjecting the corn and rye to a thel ouﬂ‘h and
- uniform cooking process.

Simultaneously with the opening of cock 3
shaft B is rev olved in the direction of the ar
row seen in Fig. 2, the rollers D 'serving to
crush and grind: the grain, while the scrapers

D’ agitate the mass and prevent 1t adhering |

- to the bottom and sides of the tun. This
~ cooking process continues about three-quar-
ters of an hour, or long enough to convert the
heated grain into starch, at which time throt-
tle-valve ¢ 15 closed, and proper steps are then
taken to reduce the starch to a suitable tem-

perature preparatory to admitting the malt.

The first .step in this 0pemt10n consists in

opening the blow-off valve j/, to allow the es- |

cape of steam and vapor, after which ' dis-

charge said valve is closed the one j opened,
“and air-pump L started, WELtEI‘ being at the
same time turned into condenser K, and also
into the jacket T.

While blowing off, &ny particles of mash

This cooler consists of a broad but
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thet may be carried along with the cument of
steam that rushes through ‘the pipes g ¢’ H
are arrested by deflector h, and, descending
within the pipes g ¢', re-enter the tun B 10
As this tun is now surrounded with cold wa-
ter, and as the agitator is constantly in mo-
| tlon 1t 1S evident the starch is soon eooled
_ enouﬂh to receive the malt, the temperature
being'indiceted by the thermometer . '
| TEduction-valve j is then closed and gate o
opened, thereby causing the stirrer P to dis-
charge the proper quantity of malt into the
cooled starch, which is now in vacuo, about
three or four. bushels of malt being used for
“every one hundred Dbushels of corn and rye.
The agitator continues to revolve about fif-
teen minutes longer, 80 as to cause an intimate
mixture of the malt and starch, after which
time the blow-off valve 3 and gate ¢ are opened,
and the finished mash is now discharged
| through pipe T into cooler U, from whence
| the mash flows directly into the fermt ng-
tubs, and is then treated in any appreved
| manner. Cock f is now closed, the one f/
| opened to drain jacket F, and the above- de-
scribed operations are 1epeeted w1th the same
results.

From the above deseription it is seen thatthe
| malt mixes with the starch while the latter is
m vacuo, and consequently the mash is free
from amd, and yields, a more 00[)1011% and su-
perior article of spirits.

Another advantage 1is the 1a,p1d1ty with
which the mash is prepared, as the run can be
made in from two to two a,nd one-half hours
less time than by the old process, thus eCono-
mizing fuel and saving considerable labor, °

Furthermore, the ‘corn, rye, malt, &e., are
introduced into the tun B B’ without bemﬁ"
ground, thereby preventing any injury of the
grain, and insut Ing- better results in mashing.
|~ The arrangement of the mashing-tun within
1ts enveloping - cylinder is advantageous on
many accounts, and enables me to readllv and
qmekly bring the grain to proper condition to
receive the malt. The shaft that carries the
mashing-rollers and serapers is the axis of the
t eylindrical lower part of the tun, and thus the

rollers and scrapers travel in contact with said
I part, the scrapers acting to scrape the mash
from the sides of the tun, and to carry it along,
and, finally, as they rlse to drop it and let it
fall back 'in front of the mashing - rollers.-
When however, they in their revolution pass
beyond the curved surface, they extend into a
part of the tun where they are no longer in
contact with said tun, this part of the tun be-
‘ing -elevated, '‘and centa,mmg the openings
through Whmh the grain and malt enter, said
“openings being thus out of reach of the scrap-
ers and rollers, which consequently cannot act
in any way to obstruct them.

- It is desirable to boil the grain under press-
‘ure, and preferably by dlrect contact with
steam; but were the tun required to withstand
internal pressure, 1t would, owing to its irreg-
| ular form, soon be expended on the sules,
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and consequently the surfaces against which | der pressure, then exhausting the air and

the rollers and scrapers are required to act

would expand and become separated from.

them. This tendency, however, I neutralize
by jacketing the tun, as shown, the jacket hav-
ing cylindrical form and by mtroducmg into
the jacket steam to counteract the steam-press-
ure within the tun. Under this arrangement
I am enabled touse high heat and pressure in
conjunction with revolving mashers or crush-
ers and scrapers, which act against only the
lower part of the tun.

As the prinecipal feature of my invention
consists 1n incorporating the malt with the
corn and rye while the latter are in vacuo, the
right is reserved of modifying or Lompletely
changing the appliances herein shown and de-
scribed, as 1 do not propose tolimit myself to
any special form of apparatus, provided this
leading feature of the invention is retained.

In some cases spiral blades or other appli-

ances may be combined with the rollers and

scrapers to insure a more thorough agitation
of the mash; or two or more agitators may be

journaled in the tun K E’, and a system of

stay-bolts may be used for securmﬂ sald tun
within the cylinder A. |
I claim as my invention—
1. In mashing grain, the process of prevent-
ing the formation of acids in the mash, which

consists in mixing the malt with the grain in

vacuo, substantially as set forth. |

2. The process ot ettecting the admixture of
the malt with the grain 4n vacuo, which con-
sists in boiling the grain in a close vessel un-

steam from said vessel, and then introducing
the malt and incorporating 1t with .the grain,
substantially as set forth.

3. In combination with the external eylin-

der, and the mash-tun formed and arranged
within said eylinder, substantially as described,
the revolving mashers and serapers moving in
contact with the curved lower part of the mash-
tun, substantially as set forth.
" 4. In amashin g apparatus, the combin atlon
substantially as set forth, of the cylinder, the
trough-shaped mash-tun, ‘secured ab its upper
edﬂes to the inside of the cylinder, and steam-
pipes, which conduet steam into both the mash-
tun and the space or chamber intervening be-
tween 1t and the external cylinder, whereby
pressure within and without th(, tun may be
equalized. -

5. The combination of the mash-tun, the
heating appliances therefor, the pump or
equiva;lent means for producing vacuum, the
separate grain and malt hoppers, and- the
valves and gates which regulate steam admis-
sion and exhaust, and close the tun and the
hoppers, whereby the grain may be boiled and
mashed, and the malt introduced into the tun
and mixed with the grain i vacuo, subsmll_
tially as shown and set forth.

In testimony of which invention I hereunto
set my hand.

JOHN A, EBERHARDT.

Witnesses: | -
JAMES H. LAYMAN,

Louls A. RoTH.
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