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BERNARD BERG, OF SAN FRANCISCO, CALIFORNIA.

PNEUMATIC MALTING-KILN.

SPECIFICATION forming part of Letters Patent No, 706,716, dated August 12, 1902,
B - Application filed December 30,1901, Serfal No.'87,746. (Nomodel)

1o all whom it may concern:

zen of the United States, residing in the cit;
and county of San Franéisco, State of Cali-
fornia, have invented an Improvement in

Pneumatic Malting-IKilns; and I hereby de-
~clare the following to be a full, clear, and

exact deseription of the same.

My invention relates to an im proved appa-
ratus for preparing malt.. Its objects are to
furnish a device in which the air shall first
be thoroughly

than is possible by ordinary means. .
It consists of a heater or furnace having

the flues carrying the produects of combustion

separabe from the air-passages, said flues ar-

ranged serially, decreasing in diameter and
Increasing in number in succeeding series,
~whereby the heating area of the flues is ang-
‘mented, heating-chambers, drums revoluble
‘therein, ¢ylinders in said drums, longitudinal
partitions in certain of said cylinders, means
for admitting the material from the drum of
‘one chamber toadrum in a succeeding cham-

ber, means for inducing air-currents through
trolling said currents. -

It also comprises details which will be more
fully set forth hereinafter, having reference
to the accompanying drawings, in which—

-saild chambers and drums, and means for con-

IFigure 1 a longitudinal central vertical see-

tion through the kiln. Fig. 2 is a vertical

section on line x « of Fig. 1 and showing the

upper portion of the passage 6 broken away.
A represents a heater or furnace having

the flues 2 arranged in series, as shown, said
- flues decreasing in sizeand increasing in num--

berin the succeeding series. By means of
sultable partitions 3, disposed alternately be-
tween the ends of the flues, the heat, smoke,

and other products of combustion passin ¢ir- |
cultous course through the chamber 4, into

which air isreceived through shutters5. The
fluesfinally discharge into a passage G,whence
they may be reconducted to the furnace or dis-

charged into the outer air through a gate 7.

The flues 2 being so disposed offer a very
large heating area to be exposed within the

chamber 4. Trom the latter chamber the |

tho heated and sterilized and in
which the air so heated shall be distributed
more equably through the mass of material

| pers 19.

_ ' | heated and sterilized air is delivered through
Be it known that I, BERNARD BERG, a citi-

suitable openings 8 into the first kiln-cham-

y { ber 9. Distribution of the heated air in the

latter is assisted by means of the hoods 8,
disposed over the ends of the passages 8. A
| porforated drum 10 is revolubly mounted in
this chamber, and a perforated eylinder 11 is
disposed within and concentric with the drum
10. The ecylinder 11 extends through the
| heads of the drum, and its ends terminate in
the air-boxes 12 in the air-trunks 13, which
| lead to a chamber above and communicate

with a second cylinder 14. The latter has its
ends suitably supported and packed in the

cally air-tight joints and at the same time
allow the eylinder to turn. A series of sup-
plemental parallel eylinders 15 are supported
radially of the eylinder 14, and the ends of
the former communicate through short sec-
tions 16 with the interior of the cylinder 14.
All these cylinders are perforated, so that air
1from the passages 13 may passfreely through
all of said cylinders and into and through a
Pperforated revoluble drum 17, in which the
cylinders are contained. The drum 17 is in-
closed in a superposed chamber 18, which
communicates with chamber 9 through hop-
These hoppers may be closed by
gates 20, as it is intended that ordinarily
chamber 9 shall be practically closed except
for the openings 8. A current of air is in-
duced through the chambers and drums by
means of the fans or aspirators 21, disposed
1n the passages 13 and operating in a manner
shortly to be explained. Accessishad to the
Interior of the drums for purposes of inspec-
tlon, charging, emptying, &c., through open-
ings provided with suitable closures 22.

[

| -This apparatus is devised particularly for

purposes of drying the already-germinated

within but not entirely fill the drum. When
the grain has been sufficiently dried in the
drum 17, it is discharged through the hoppers
19 into drum 10, where the process of drying
1s completed. |

Heretofore it has heen customary to use a

sides of the trunks 13, so as to form practi-

55

6o

70

75

8o

00

grain. The material to be treated is delivered
in & moist condition by means of a conveyer -
25 1n the top of the chamber18into the drum.
i 17 1n such quantity as to cover-the eylinders
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single drum and eentral--:air-cylinder and |

force the heated air into the latter and out
through the surrounding grain. The diffi-

- culty has always been to distribute the air
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throughout the mass so that the grain will be
acted upon uniformly. Variousdevices have
been employed to prevent the air from the
inner cylinder seeking the shortest route
through thesarrounding material by attempt-
ing to foree it by one means or another to
penetmte through the deeper portions of the
body of grain.

In any f01 m of malt-drying apparatus 1t 18
essential that the grain be subjected as little

as possible to any brmsmﬂ' effects, and so 1t

is that the contammﬂ‘-drum and ELII'-dISt[‘lb-

uting cylinder are plefmably of cylindrical |
form, as then they offer no sharp edges for |
the grain to fall against or over, but allow of |
a gentle movement of one particle upon the |

other as it is brought gradually to the sur-
face.
In effecting the desired result of an equable

distribution I have employed certain means |
of controlling such distribution in the c¢ylin- |

ders 11, 14, and 15. In the ecylinder 11 is a

diaphragm 24, extending the entire length of |
~ the cylinder and dividing the latter into two |
entirely separate though not necessarilyequal |
Both compart- §
ments, however, are in open communication j
- with the air-trunks 12 and may be closed |
' compartment 26 downward and through the
While in the |
present instance 1 have shown but one parti- |
tion, as that is ordinarily sufficient, I do not i
wish to limit myself to the use of asingle |
Though not shown, a similar longi- |
! lower portions of grain.
The air-supply, however, to the va- |
rious cylinders 15 is regulated by means of |
The effect |
| 28, controlling the air-supply to those cylm-
the trunks 12 and cylinder - 11 and a forced |
| are partially closed, so as to force the o‘reater

compartments 25 and 26.

more or less by means of the slide-gates 27,
situated exterior to the drum.

partition.
tudinal partition may be placed in the eylin-
der 14.

slide-gates 28 in the sections 16.
of the aspirators 21 is to create a suction in

draft through the pipe 13 and cylinders 14
and 15, or, in other words, the heated air is

drawn from the chamber 9 inwardly through

the drum and grain, while in the chamber 18

- the action of the air is from the center of the

drum outwardly through the grain. By dis-
posing a number of ¢ylinders 15 as shown the
body of the gratn in chamber 18 is affected
in every part in a manner impossible with a
single eentral air-distributing cylinder. Hav-
ing been partially dried in drom 17, the ma-
terial is disecharged, as before deseribed, into
dram 10, where it is subjected to the drier
and hotter air of the furnace and the last

~ traces of moisture removed. Thaus, in effect,

6o

the materml m drum 10 serves as an atnem-
pera,tmﬂ' means, cooling and moistening the

air just suﬂielenbly SO thab it will be in the

proper condition when brought into contact

with the moist material of dram 17, for if

very dry and very hot air were brought into
immediate contaet with the moister material

the fan 21. .
the shutters 29’ are closed, and as the air be- |
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the kernels WOlﬂd become when dry as hard
and irrefrangible as glass.” The moisture-la-
den air issuing from the drom 17 into cham-
ber 18 is dlscharﬂ'ed thence through apertures
29, and the dlscharwe may be facilitated, if
desn:'ed by means of an aspirator 30.

The dlscharﬂ'e aperture 29, containing the
aspirator 30, is used when the kiln is first start-
ed and when the airfrom thedram isso heavily
laden with moisture that it would not pass out

readily through the shutters 29" above, and

condensation would accordingly take plaee in
the bottom of the chamber. The aspirator is
driven by the gearing 35, which also drives
During the operation of the fan

comes drier the shutters may be opened.
When thedrumsarefirst charged with malt,
the gates or valves 27 and 28 are opened to
thmr fullest extent and the cylinders are al-
lowed to revolve freely with the drums. The

| apparatus is then stopped for a period of four

or six hours longer. It is now that the func-
tion of the gates and of the partition 24 be-
comes apparent. The apparatus is stopped,
so that the diaphragm 24 will be inclined in
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substantial eonfoumty to the angle of resist-

ance of the grain in thedrum 10 dnd with com-
partments 25 whose air-supply is controlled
by the gates 27 adjacent to the shallow por-
tion of the material. By closing the gates 27
the full blast of air may be dmwu through_ the

center of the body of grain and the latter be
acted uponeveninits deepeab portions. How-
ever, it is intended that a certain proportion
of the air-snpply should be admitted to com-

partment 25 and pass thence through theshal-

This mr-supply 18
accordingly regnla,ted ‘by opening the gates

more or less, according to the requirements of

a p@rtlcular case. In the drum 17 the gates

ders lying nearest the surface of the grain,

95

100

105

I1IO

quantity of air throucrh the deeper mass of

material. Wheu the process of drying has
been finally eompleted in drum 10, the fin-

ished product is discharged through a hopper
31, located in the floor of the chamber9. This.
hop peris ordinarily closed by agate 32 insuch

manner that no air may enter the chamber ex-
cept through passages 8 during the operamon
of the aSplra,tor 21.

By means of gates 33 in the trunks 12 the
air may be drawn more or less from one end
or the other of e¢ylinder 11, as may be advis-
able under some clrcumstances |

In case it is desired to further attempemte

the air entering drum 17, a gate 34, commu- .

nicating with the outer air, may be opened

more or less to admit a cold draft into the.

trunks 15. | |
Having thus described my invention, what
I claim, and defsue to secure by Letters Pat-

1 ent, 18—
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1. The combination in a malting apparatus
of a heater, a plurality of chambers, revolu-
ble perforated drums in said chambers, cyl-
inders in said drums, said eylinders adapted
to have their ends extend through the heads
of said drums, connections between the ends
of sald c¢ylinders whereby airis delivered from

one to the other, air-passages between the

heater and the first chamber, hoods or spread-

ers in said echamber by which the air from said
passages is distributed, and means for induc-
- Ing an air-current through said chambers, .

drums and cylinders. -- |
2. The combination in a malting apparatus

of a heater, a plurality of chambers super-

posed in relation to each other, revoluble per-

forated drums therein, perforated cylinders

in said drums, means for admitting material

into said drums, openings in the floor of the .
uppermost chambers through which the ma- |
terial in the uppermost drum may be deliv-

ered into the drum in the.chamber beneath,

* ¢losures for sald openings, passages through
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- sald chamber, a horizontal, perforated cylin-.
~ der longitudnally divided into a plurality of
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which air from the heater is admitted to said
lower chamber, connections between the ends
of said cylinders, and means in said connec-
tions by which the air is drawn into the first
cylinder through the surrounding material

whereby it is attemparated and is thence de-
livered to the second cylinder and forced out-
~wardly through the material surrounding the

latter. L | |
3. Ina malting apparatus, the combination

of a heating-furnace, a chamber within which

sald furnace is located, a malting-chamber,
One or more mains connecting said chambers,
a stationary horizontally-disposed cylinder in

the malting-chamber, said cylinder divided.
longitudinally into compartments, mains in

which the ends of said compartments termi-

nate and valves controlling the flow of air.
through said compartments, and means for

foreing air through the apparatus.

4. In a malting apparatus, the combination
of a furnace, an air-chamber within which

sald furnace is located, mains leading from

separate compartments, a revoluble perfo-

rated drum inclosing said cylinder, mains
in which the ends of the eylinder terminate,
valves adjacent to the ends of said cylinder

whereby the flow of air through said longitu-
dinal compartments may be regulated, and
means for foreing a current of air through

the apparatus.

5. Ina malting apparatus, the combination

of a horizontal, perforated, hollow structure,

‘means for forcing a current of air there-
longitudinal partitions therein
whereby theair-currentisdivided, and valves |
attheendsof the eylinder controlling the com- |

through,

partments thereof and regulating the admis-

- sion of air thereto, and a drum inclosin g said

structure and revoluble thereto.
6. In a malting apparatus the combination

1 of a stationary horizontal cylinder, means for
| torcing a current of air therethrough, longi-

tudinal partitions in said eylinder whereby

i the air is divided, valves at the ends of the

cylinder for controlling the flow of air through
certaln of the compartments formed by said

partitions, and a revoluble drum inclosing

sald cylinder. |

7. In a malting apparatus the combination
of astationary horizontal perforated cylinder,
partitions in said eylinder whereby the latter .

is interiorly divided into a plurality of sepa-
rated-longitudinal compartments, means by

which heated air may be forced through said
compartments, slide-valves at each end of
the cylinder by which the supply of air to any

one of sald compartments may be controlled,
and a drom or germinating-chamber within
which said cylinder is contained. |

3. In a malting apparatus the combination

of a horizontal perforated stationary eylinder,

1 air-conducting mains with which the ends of
sald cylinder communicate, longitudinal par-

titlons in and extending the length of said

cylinder, gates slidable across the ends of the

cylinder and regulating the admission of air

fo the compartments thereof, and a revoluble

drum inclosing said cylinder.
9. In amaltingapparatus, the combination

of a horizontal perforated cylinder, air-con-
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ducting mains with which the ends of said

cvlinder communicate, partitions within said
cylinder whereby the cylinder is longitudi-
nally divided into a plurality of air-conduits
communicating with said air-mains, gates or

valves slidable across the ends of the eylinder
whereby the admission of air to said conduits
may be controlled, and a drum inclosing said .

cylinder. .
10. Inamalting apparatus, a revoluble per-
forated drum,a centrally and horizontally dis-
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posed, perforated eylinder in said drum, the

ends of said cylinder extending beyond the

ends of the drum, mains connected therewith,

a plurality of perforated cylinders within the
drum parallel with the first and having their

ends extending beyond the ends of the drum,

and short sections connecting the ends of said

last-named cylinders with the central eylin-

der. |

11. In a malting apparatus, &'perfomted |

drum, a.plurality of perforated cylinders in
sald drum disposed parallel with the axis of

the drum, said cylinders having their ends

extending through the heads of the drum,

| means by which a current of air is forced
through said eylinders and means in said cyl-

inders exterior to the drum by which the air
supplied to said eylinders is regulated. |
12, The combination in a malting-kiln of a
furnace, a chamber in which said furnace is
situated, air inlets and outlets in said cham-
ber, a plurality of drying-chambers, the first

! of'said chambers adapted to receive the air
i from said heating-chamber, perforated drums

in said dryin g-chambers, a horizontal perfo-
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rated cylinder in the first of said drums, a ] whereby the flow of air therethrongh may be
longitudinal partition insaid cylinder,a plu- | regulated. - | 10
rality of horizontal cylinders in the second In witness whereof I have hereunto set my
drum, air-trunks uniting the ends of the c¢yl- | hand. | |
5 inders in both drums, a suction apparatus in

BERNARD BERG.
said trunks whereby a current of air is in- |

| Witnesses:

duced through the chambers, drums and cyl- | S. H. NOURSE,
CHAS. E. TOWNSEND.

inders, and valves in each of said cylinders |
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