(No Model.)” - 3
- F, KNUTTEL.

- PNEUMATIO MALTING APPARATUS,.
No. 470,580, - Patented Mar. 8 1892'
" g 1.0 - - N F:,g.‘z.

_Z,:/’Z 2/"6927(0?'.'

O/E,eaé&c‘f W

THE. NOARIS PETERS GO., PHOTO-LITHD., WASHINGTON, D. G,

.........
ut!




o 30

subject of the Kmn' of Prussia, residing at'
Berlin, Kmﬂ*dom of
Prussia, Ger man Empire, ha,ve mvented new
and useful Improvements in Pneumatic Malt-
ing Apparatus, of whlch the followmn' is a;_
_' bpemﬁeatlon L
- Thisinvention rela,tes to pneu ma,tle maltm o
apparatus or drums in which grain is caused
- to wermmate, with a view to 113&, conversion.
- 1nto malt, by exposure to the action of moist
~and moder ately-warm air which is caused to
‘pass through the mass of grain and in which
‘the malt is subsequently Wlthered and dried.
- by means of dry air of appropriate tempera-
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To aZZ whom zt may CONCerv:

Be it known that I, FRIEDRICH KNUTTEL a

- near

ture, the mass of grain being at the same time
continually turned over or Stlrred by impart-

~ing to the drum a slow eontmuous or 111‘[61-
.mlttent rotary motion.- =~

. DBy means of thelmprovementb helemafter;
~ described a uniform distribution of the air |
throughout the contents of the drum is ob-
tmned in the germinating as well as in the
withering and dlym processes by providing |
‘the drum with a combination of passagesand
means for controlling the supply and ‘escape.

- of air to and from the grain or malt in such

‘a manner as to cause the air to pass through
the materialsin every direction and in a 11111—'

form manner, as hereinafter explained.

In order that the said invention may be

fully understood, I will now proceed more par-
- ticularly to descmbe the same, and for that
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purpose shall refer to the several figures on

- the annexed sheet of drawings, the same let-

- ters of reference 111(11(3&1:111“‘ correspondmw

. pa,rts in all the figures.
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Figures 1and 2 of the accompmlylno dlaw---

ings represent a rotary malting-drum ar-
ranﬂ'ed according to this mventlon in longi-
tlldl]’.‘l&l and transvel se sections, respeetwely,

and Figs. 5 and 6 represent details of con-
'structmn drawn to a larger scale.

IFigs. 3
and 4 illustirate a modlﬁed form of the ven-
tilating-passages hereinafter described.

The drum consists of a eylindrical casmn*

M, provided at each extremity with an mtel-'

~ nal division-plate B. ' The chambers or spaces

K, formed between these plates and the ends
of the casing, are-connected near the circums-
ference by a nu mber of Ventﬂatmg tubes or

|

‘nections S and §’, Fig.

'--jthe tubes R and the said tubular unions.

| passages R of suitable shapeand form in sec- .
tion, being eylindrieal, for example, in the ar-
These venti-
.,la,tmn*-tubes are constr ueted of finely-perfo-
...rated sheet metal, or they may be composed of

ranwement 1llustrated in Fig. 2.

5

finely-woven wire fa,brw such as is employed

in the manufacture of sieves.

nicate with central eylindrical tubular con-

cate with the connections S S’ through open-

1, and are divided by
‘radial partitions w 1nto as. many compart-
‘ments asthere are connecting-tubes R. These
_'compmtments of the ehambers K communi-

T'he spacesor

t chambers K at the ends of the drum 13011111111-765_'.

ings o and constitute connections between S

arrangement of the openings correspondmrr

with the tubes R and communicating with the
tubular union or connection S, for example is

represented drawn to alarger scale In vertical

longitudinal section in Flg 5and intransverse

The - - |

secbmu in Fig. 6. These tubular connections, | |

which rotate wﬂ:h the drum, are connected by

‘means of suitable glands or stuffing- bozes

with elbow-pipes, (the elbow-pipe eorrespond

‘ing to the connection Sbeing represented at i
in Fln' 5,) through which air in the condition
Smta,ble for the treatment of the contents of
the drum, as hereinbefore Spemﬁed is passed

8o -

into the apparatus or allowed to escape there- '

| from, the said elbow-pipes being provided for

this purpose with rotary slides or valves d,

working in the horizontal part, or with othel
suitable regulating or controlling devices en-
abling the amount of alr passing throuwh the
apparatus to be. reﬂ'ulated oY Shut 0O
quired. |

- T'he air mlet and outlet connections S S’.

are provided 1ntern.ally with closely -fitting

" cylmders p P!, likewise provided with open-
ings, but so arranged as to close or cover a

certain number of the opemnws o and leave
the others uncwered or open. These eylin-

,1f re-
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ders p and p” act as distribution-valves and

are retained in the required positions by any

stationary elbow-pipe E, Fig. 5, by means of

support T—so that When the drum is rotated

(being supported upon rollers or suitable trun-
‘nions and receiving motion from any suitable
‘mechanical arranwement) the openings in the -

‘suitable means—such as attachment to the

ICO

side of the tubular connectlon S, as well as
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those in the connection S’, are successively

470,580

the malt are completely open, and therefore

caused to coincide alternately with the closed | allow the greatest amount of air to pass to

and with the open part of the stationary cyl-
inders or distributers p p’, and thus alter-
nately open and close the communications
with the compartments or passages in the
chambers K.

Now when the surface of the grain or malt
contained in the cylinder is tilted nup 1in the
direction of the line ¥ z, Fig. 2, by the rotary
motion of the drum the uppermost of the ven-
tilating-tubes R are entirely uncovered, being
situated in the upper or empty space in the
drum, while others of the said tubes are com-
pletely buried underneath the grain. The
supply-distributer p is so arranged relatively
to the air-passages that it closes those of the
openings o which communicate with the tubes
in the upper or empty part of the drum, but
allows airtopassthrough those of the openings
o that communicate with the tubes that are

~ buried under the grain or malt. Theopenings
- owhich correspond with the tubes R thatare

below the surface of the malt are partly or
wholly uncovered by the valves, which regi-

late the areas of the openings in accordance
“with the positionof thecorresponding ventilat-
ing-tubes. Thedistributerorslide p”atthe op-
posite end of the drum is inversely arranged,

sothat at this end the orifices o corresponding
with the ends of the tubes R that are covered
by the malt are closed and the orifices com-

- municating with the tubes above the malt are
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fully open to the tubular union S’. Under

these conditions when air is supplied to the

drum by being exhausted from the tube S’ or

foreed into the tube S, for example, this air

40
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is compelled, owing to the arrangement and

action -of the distributing-slides p and p’,
hereinbefore described, to pass through the
drum and through the malt in the direction
indicated by the arrows in the drawings. By
these means it i8 evident that the current of
air is caused to flow in all possible directions
through the body of grain. The action 1s
similar when the general direction of the cur-
rent is reversed by admitting or forcing in
the air at S’ and discharging or exhausting
it at-S. "

In the arrangement illustrated in the draw- |-
ings the orifices o in the connection S which |
for the time are connected with the tubes R |
oceupying the lowest positions underneath !

- What I claim, and desire

these undermost ventilating-tubes in accord-
ance with the thickness of the superincums-
bent layer of malt through which the air is
required to pass. . On the other hand, the
ventilating-tubes that for the time are situ-
ated at intermediate levels between the up-
per and lower parts of the drum and are
covered by a thinner layer of malt are sup-
plied through the partly-closed orifices o with
a correspondingly-diminished volume of air,
this being a condition of the utmost 1mpor-
tance for obtaining a product of uniform

qualityin all the germinating, withering, and

drying processes which are performed in the
drum. - |
Theventilating-tubes,whichare represented

in Fig. 2 as being of circular form in trans-

verse section, may evidently be ot any other
suitable shape, if desired—such, for example,
as the semicircular or trough-shaped passages
represented in Figs. 3 and 4. In place of the
chamber K, with comparfments connecting

tubes or passages of any other convenient-

form may be employed to connect the venti-

lating tubes or passages R (or R’ or R?, Figs.
3 and 4,) with the openings o in the supply-

passages S and S’ without affecting the ac-
tion of the apparatus. | |
to secure by Let-
ters Patent of the United States, 15—

A rotating malt-drum having-at each end

a series of compartments K, each of which at
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one end is connected to its corresponding

‘compartment at the other end by a perforated
‘tube or channel R, in combination with alir-
distributing devices p p’, inversely arranged

with regard to each other in the ends at the

1inlet and outlet and establishing communica-
‘tion between-these and one or more of the
| compartinents of their respective ends con-

secutively, and means for producing a cur-

rent of air, in the manner and for the pur-

pose substantially as described.
In testimony whereof 1 have hereunto set

my hand in the presence of two subscribing
| witnesses. | _ I
| FRIEDRICH KNUTTEL.
Witnesses: ' '

RUDOLF REUTER,
EMIL GERHARDT.
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