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Lo all whonm it may COTLCET R

Be it known that I, Joux F. DORNFELD. a
citizen of the United States, residing at Chi-

cago, 1n the county of Cook and State of IHhi-

nois, heve invented certain new and useful Im-
provements in Malting Apparatus, of which
the following is a epeelhcetlon

During the germinating step in the process
of maltmo‘ orain it 1s essentlel that the grain
be kept umformlv at a certain moderate tem-
The germinating kernel generates
a considerable amount of heet and therefore

- some artificial means must be adopted to re-
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move this heat. In cold weather the problem
1s notadifficult one; but inthe summer months
it heretofore has been nearly, if not quite,

impossible to maintain a. uniformity of the

product of breweries owing to the differing
treatment with reference to heetmfaP bestewed
upon different batches of malt. Ice and arti-
ficial refrigeration as means for maintaining

a uniform temperature in the malting-room
are alike too expensive, a plentiful snpp] v of
cold water being apparently the only practical
cooling agent.

In practice the germinating grain 1s robbed
of its surplus heat by passing air through it,
and it therefore is essential not only that thls
alr be supplied at a certain uniform and low
temperature, but that the malting-room also be

filled with cool alr in order that tlle radlating-

surfaces of the malting-drums may be em-
ployed to remove the generated heat.

~accomplish this, it is necessary that the air

35

within the room that has become warmed by
contact with thesurfacesof the malting-drums
be removed, cooled, and returned.

In order that all air admitted to the malt-
Ing-room be pure and cool, I have arranged
that a slight pressure in excess of the usual
atmoepherlc pressure exist in the malting-

room, so that any accidental air- -leakage ehall.

be outwald rather than into the room, insur-

- 1ng thatall air passing through the grain shall
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have been subjected to the action of the puri-
fying and filtering means. -

The objects, ther efore, of this invention are
to produce means for maintaining a low and
uniform temperature in a maltlnﬂ'-roern for
introducing tempered and pumﬁed alr into
said meltan-roem for supplying tempered
and pnrlned alr to the malting apparatus, for
positively withdrawing air from the malting-
room should the air therem become warm, |

To

- for maintaining a pressure within the malt-
Ing-room in excess of the usual atmospheric
pressure, and for automatically regulating
the amount of this excess pressure.

“The invention further refers to various im-

provements in the construction of apparatus
of the kind described.

As will be nndetetoed this 1mproved malt-
Ing apparatus is of a eonSIder'a.ble size, occu-
pying ordinarily two or more stories of a

malt-house.

In the aeeompenvmo‘ drawings, Figure 1 is
a vertical sectional view, on detted line 1 1 of
Fig. 2, through a malt-house embodying my
1mpr0vements and containing the apparatus
of my said invention, a portion of said appa-
ratus being shown in section and a portion in
side elemtlon Fig. 2 isa horizontal sectional
view taken on dotted line 2 2 0of Fig. 1. Fig.
3 1s a vertical central section thIOIlU‘h one of
the malting-drums, this view also showing
the air- tunnels beneeth sald drums.

In the construction of my improved malt-
ing apparatus I first provide a building A.
hawnw supporting-walls @, a first ﬂoor b, a
second floor ¢, and a roof d. A partition e,
extending transversely of the- building from
top to bottom thereof, sets off the ma,ltmcr-
room # and the fan-room g. a,nd the short lon-
Ultt]d‘ﬂétl partitions 4 /4 set off the tempering-
room % on the second floor and the purifying-
room 7 on the first floor. The air-shatts £ %
are dead-spaces not used in my invention.
Below the first floor 4 are two longitudinal
air-inlet tunnels / Z and an air-outlet tunnel
m, extending beside said inlet-tunnels and
aCcross one end of the building. In the cen-
ter of the.malting-room # an open pit » 1s
provided between the two air-inlets [ [, and
sald pit is pleced in communication with each
of said inlet air-tunnels by means of the ducts
0 0, one of said ducts opening into the pit »
at eeeh sicde of said pit, directly beneath each
of the malting-drums, to be later herein de-
scribed.

An opening p is provided in the partition

¢ between the fan-room and the tempering-

room. A grated opening ¢ is formed in the
floor ¢ between the tempering-room and the
purifying-room, and a similar opening 7 in
the floor 6 provides a communication between
the puritying-room and the inlet-tunnels Z .
The purifying-room 7 is divided by the trans-
verse partition s, extending between the floors
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b and ¢ and having an opening ¢ near the bot-
tom of said partition to connect the two parts
of the purifying-room.

The purifying-room 7 is provided with two

filter-chambers 1 and 2, adapted to receive

coke or any other suitable filtering material,
and the bottoms of these filter-chambers are
perforated or of grate form to permit the pas-
sage of alr through the filters. Directly over
the filters are two transversely -extending
sprinkler-pipes 3 and 4, which are provided
with a row of spraying-nozzles 6 along their
upper sides. The pipes 3 and 4 are connect-
ed with a supply of -cold water under pres-
sure, the water issuing in showers from the
nozzles and bathing the air passing through
the filter-chambers.
contains a series of steam or hot-water pipes
5, which may be used to raise the temperature
of the air when that is desirable or necessary.

The fan-room ¢ is provided with two rota-
tory fans 6 and 7, the former being a blower
to force air into the tempering-room 7, the

Jatter an exhaust-fan todraw air from the out-

let air-tunnel m. The fan 6 bhas an intake-
pipe 8 communicating with the outer air, a
discharge-pipe 9 extending into the temper-
Ing-room ¢ through the opening », and an aux-
iliary intake-pipe 10 opening into the malt-
ing-room 7, which auxiliary pipe is adapted
to be closed by a damper 11. The opening in
the intake-pipe 8 1s controlled by means of a
damper 12, intended to be automatically ac-
tuated by the atmospheric pressure in the
malting-room 7 In the following manner: A
pressure-diaphragm 13, having elastic sides,
opens freely into the malting-room and is con-
nected with a bell-crank arm 14, fixed with
relation to the damper 12 by means of a chain
15, passing over the 1dler-sheaves 16 and sup-

porting the counterweight 17 at its end oppo-.

site to that attached to the diaphragm 183.
When the air-pressure in the malting-room

rises to a certain degree, (dependent upon the

weight of the diaphragm as compared with
that of the counterweight 17,) the damper 12
is moved to open or close the intake-pipe 8,
and thus increase or diminish the quantity of
alr that the fan 6 discharges into the temper-
Ing-room 7.

The exhaust-fan 7 has a dlschawe -pipe 18,

“extendinginto the open air, and an mtake-plpe

19, communicating with the outlet-tunnel 7.

In the malting-room are located malting-
drums of any suitable construction. In this
instance 1 have provided the drums 20, each
of which has a concentric series of longitu-
dinally-extending air-pipes 21, open at their
ends to the air in the malting-room. Inter-
mediate their ends these air-pipes are perfo-
rated, permitting ingress for the air to the
inside of the malting-drums. Kach drum is
also provided with a central perfora,ted a1r-
tube 22. The opposite ends of the air-tabe 29

The tempering-room %

1

- for driving them.

803,675

common construetion, with air-pipes 23, ex-
tending downwardly and communicating with
the outlet-tunnel m at opposite sides of the
building A. These downwardly - extending
air-pipes 23 are provided with dampers 24 for
reculating the amount of air passing through
the malting-drums or, if it 1s desired, for
putting out of service any particular malting-
drum. Suitable filling-openings 25 of com-
mon form are provided for giving access to
the interior of the maltine-drums. In this
instance each of the malting-drums i1s sup-
ported upon rollers 26 and 27, which rollers
run upon annular tracks 28, secured upon the
periphery of the drum. The roller 27 1ssup-
ported upon a drive-shaft 29, to which shaft
power 1s communicated from a prime mover
in any suitable manner.

In operation grain in condition for the ger-
minating process 1s introduced into the malt-
ing-drums 20 and power supplied to rotate
sald drums slowly. Power is also communi-
cated to the blower 6 and the exhaust-fan 7
The blower 6 draws air
from outside the building through its intake-
pipe 8 and discharges said air through its
discharge-pipe 9 into the tempering-room 7,
where 1f the Incoming air is extremely cold
1ts temperature may be raised by means of
the heating-pipes 5. 'The air passes from the
tempering-room through the grated opening
¢ into the purifying-room, in which latter
room it encounters the shower from the
sprinkler - pipe 3. Passing through this
shower and being bathed by it the air enters
the filter - chamber 1, passing downwardly
therethrough and emerging from the grated
bottom of sald chamber. Turning 1n the
lower part of the purifving-room the current
of alr passes through the opening ¢ in the par-
tition s and passes upward through the grated
bottom of the filter-chamber 2, thIOHUh the
filtering material therein, and above smd fil-
ter - chambel enters the spray from the
sprinkler-pipe 4. Turning here the air-cur-
rent passes downwfwd Lhrouo*h the grated
opening 7 1n the floor of the pur 1Wmcr room
and separates to enter the two inlet-tunnels
[ {. From the inlet-tunnels the air-currents
pass through the ducts o o to the air-pit =»
in the malting-room 7 beneath the malting-
drums 20, the tempered and purified air en-
tering the perforated air-pipes 21, extending
throucr[ said drums. The pressure prodthced
by t the blower 6 and the draft cansed by the
suction-fan 7 urge the air forward through
the grain in the maltmmdrums the course
of the alr being throucrh the oentral air-tube
99 of each of the m&lting-—dmms and down-
ward through the discharge-pipes 23 at the
ends of said drums into the outlet-tunnel m
beneath the floor 4 of the malt-house, from
which it is drawn through the intake-pipe 19
of the exhaust-fan 7 and discharged into the
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cdesired pressure within cerfain moderate lim-
1ts may be maintained within the malting-
room by adjusting the pressure-diaphragm
13, hereinbefore described. When the air-
pressure within the malting-room # reaches
a certain point, the alr-diaphragm 13 is in-
flated and the damper 12 in the intake-pipe 8
of the blower 6 i1s turned to partially close
sald intake-pipe, diminishing the guantity of
alr admitted through the intake-pipe 8 to the
blower. 1If the temhperature within the malt-
Ing-room rises unduly, the damper 11 may be
opened by the operator and air drawn from
the malting-room by the blower 6 and again

passed through the purifying-room 7, where

trom contact with the filtering material in
the chamber 1 and 2 and the showers of wa-
ter from the sprinkler-pipes 3 and 4 1t wﬂl be
again purified and cooled.

As will readily be seen, the means for sup-
plying air to the malting-room and for with-

drawing heated air therefrom for the pur-

pose of again cooling and returning it to the
room may be Separated_and rendered wholly
I have combined them to attain
greater simplicity. It is also apparent that
many other changes might be resorted to in
the construction and arrangement of the parts
of this invention without departing from the
spirit and scope thereof, wherefore I desire
to have 1t understood that I do.not limit my-
self to the formsor arrangement herein shown
and described.

I claim as my invention—

1. In a malting apparatus, in combination,
a malting-room; a malt-receptacle therein;
means for supplying air to sald room; and
means controlled by the air-pressure in the

‘malting-room for regulating the air-supply to

sald room.
2. In a malting apparatus, in combination,
a malting - room; a malt—receptacle therem-

means for su pplwnw alr to sald room: means

for positively withdrawingair from sald rooms;
and means controlled by the air-pressure in
the malting-room for regulating the air-sup-
ply to said room.

3. In a malting apparatus, in combination,
a malting - room; a malt-receptacle therein;
means for supplying air to said room: an air-
outlet from said room so situated as to pass
the air through the grain being treated; and
means controlled by the air-pressure in the
malting-room for regulating the air-supply to
sald room. -

4. In a malting apparatus, in combination,
a malting-room; a malting-drum therein: a
blower for supplying air to said room: means
for passing air from the malting-room to the
blower; and an exhaust-fan connected with
said maltlno drum 80 as to pass the air of the
room through the grain being treated.

5. In a malting apparatus, in combination,

a malting-room; a malt-receptacle therein; a
blower for supplying air to sald room:; an

"
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exhaust-tan adapted to pass the air from said
room through the grain being treated; and a
diaphragm moved by the pressure of air
within the malting-room to regulate the sup-
ply of air to the blower. |
- 6. In a malting apparatus, in combination,
a malting-room; a malting-drum therein; a
blower for supplying air to said room and for
withdrawing air from said room; an air-inlet
tunnel communiecating with said room; an air-
outlet tunnel communicating with said malt-
ing-drum; and an exhaust- hn havinge connec-
tion with said outlet-tunnel for withdrawing
alr from the malting-room through said malt-
ing-drum.

7. In a malting apparatus, in combination,

a malting-room; a malting- dlum therein: a

blower for Supplvmﬁ‘ alr to said room and for
withdrawing it therefrom:; means for attem-

perating thealr; an inlet-tunnel communicat-

ing with the malting-room; an outlet-tunnel
communtcating with said malting-drum; and
an exhaust-tan connected with said outlet-tun-
nel for withdrawing air from said room
through said maltmtr-drum

8. In a malfing apparatus, in combination,
a malting-room; a malt-receptacle therein: a
blower for supplying air to said room: means
for tempering the air; means for purifying and
cooling the air; an inlet-tunnel and an outlet-
tunnel; an exhaust-fan having connection with
said outlet-tunnel; and meanscontrolled by the
air-pressure in the malting-room for regulat-
ing the air-supply to said blower. _

9. In a malting apparatus, in combination,
a malting-room; a malt-receptacle therein; a
blower for supplying air to said room; means
for tempering the air; means for purifying
and cooling the air; an inlet-tunnel and an out-
let-tunnel; an exhaust-fan having connection
with said outlet-tunnel; and a diaphragm con-
trolled by the air-pressure in the room for
regulating the air-supply to said room.

10. In a malting apparatus, in combination,
a malting-room; a malt-receptacle therein; a
blower for supplymg air to sald room:; means
for tempering the air; means for purifying and
cooling the air; an inlet-tunnel and an outlet-
tunnel; an exhaust-fan having connection with

said outlet-tunnel; a diaphragm adapted to be

moved by the air- pressure in the malting-
room; a damper for regulating the admission
of alr to said blower; and a connection between
sald diaphragm and said damper.

- 11. Inamalting apparatus, in combination,
a malting-room; a malt-receptacle therein; a
blower for supplying air to said room: an aux-
1hiary intake-pipe for said blower in commu-

nication with said malting-room; a damper for

sald auxiliary intake-pipe; and an outlet for
the air from sald room.

12. Inamalting apparatus, in combination,
a malting-room; a malting apparatus in said
room, having an air-inlet communicating with
the air in said room; means for withdrawing
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foul air from said malting apparatus; and

means Tor withdrawing pure air from and re-
turning it to said room.

13. Ina malting apparatus, in combination,
a malting-room; a malting-drum in said room
adapted to admit air from said room to its in-
terior; and means for supplying air to said

room, the room having an air-outlet commu-

nicating with the air-supplying means and an

a1 r-outlef communicating Wlbh the interior of

sald drum.

14. Inamalting apparatus, in combination,
a malting-room; a malting-drum in said room
adapted to admit air from said room to its in-
terior; and means forsupplyingair under pres-
sure to said room to maintain a pressure there-
in somewhat greater than normal atmospheric
pressure, the room having an air-outlet com-

808,675

municating with the mr-supplvmg means, and
an air-outlet communicating with the interior
of said drum. -

15. In a malting apparatus, in COI’I]blI]&thIl,
a malting-room; a malting-drum in said room
adapted to admit air from said room to its in-
terior; means for supplying air to said room:
means for attemperating and purifyinge said
air; an air-outlet for the pure air in said room,
which outlet communicates with the air-sup-
plving means; and another air-outlet from

20

25

sald room communicating with the mtemor of 30

sald drum.
JOHN F. DORNFELD.

Witnesses:
1. 1.. MILLER,
GrEorGE L. CHINDAHL.
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