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1o a,ZZ w?wm it ma,g/ Conceri:

Be it known that I, FULTON R. MORRIS of
Milwaukee, in the county of Milwaukee and.
State of Wisconsin, have invented a new and

5 usefullm provement in Drying-Kilng,of'which

the following is a description, 1eference be-
ing had to the accompanying drawings,which

are a part of this spemﬁeamon |
- The object of myinvention is topr owde 1m-
10 ploved means for drying grain,
The drying-kiln embodying my invention is
especially adapted for use in connection with
a grain-elevator, alongside of which the kiln
maybe located aud into which kiln orain may
15 be discharged from the elevator.
‘tion may be used. for any other pmpose for
which it is adapted. |
The invention consists of the devices and
apparatus in which the devices are embodied,
20 their parts and combinations, as herein de-
seribed and claimed, or their equivalents.
In the drawings, Flﬂ'ure 1 is a vertical sec-
~ tionof afragmentof a grain dry-kilnin which
my 1nvent10n 18 embodled Fig. 2 is a plan
‘25 or horizontal section of. the lowel portion of
the dry-kiln, a fragment of which is shown in
Fig. 1. Flﬂ' 3 1s an eleva,tlon of the side of

~ a grain- bm in the kiln of ‘Fig: 1, W1th which

bin featurés of my mventlon are embodied.

30 Some parts are broken away for convenience
Fig. 4isa plan of - parts of.
the piping for steam employed in my inven-

of 111ustrat10n

tion, parts being broken away for conven-
ience of 111us131a,131011 Fig. 5 is a vertical cen-
35 tral section longitudinally of an air passage

or duct transverbelv of one of the bins of the

dry-kiln. Fig. 6is a transverse section of the
frame and walls of the duct or passage shown
in longitudinal section in Iig. .
40
~in a dry-kiln of this character, it is desirable

to construct the building and apparatus in it

chiefly of. non-eombustlble material to obvmte
its destruction by fire.

In the drawings, 8 8 are the side walls of
the dry-kiln 1 in and with which my improved
devicesand apparatus areconstructed. With-
in the building large grain-bins 9 9 are pro-
vided, which are oenvemently constructed
o with parallel walls 10 10, preferably of sheet-

45

steel, extending across ‘rhe building from sule .

The inven-

As considerable heat is frequently requir od

| structure.

| to side, each havmn* a bottom 11 plefem,bly
inclined downwmdly from the W.‘:ELIIb of the
building inwardly, forming a hopper-like bot-
tom, provided with a throat or discharging- 55
Lapeltme closed by agate 12. These bins are
supported by a frame F, preferably construct-
ed of structural iron. The arrangement of
these bins in the building forms upwardly-ex-
tending air-chambers 13 13 between.them and 6o
the walls of the building and also an air cham-
ber or passage 13’ between the bins. In the
drawings a construction is shown in which
thereare twobins; butit should be understood
that one bin may be provided, or a greater 65
number of bins may be employed, with only
such changes in construction as any mechanic
‘would employ Through theside walls of these
bins and through the interior of the bins from
side toside I p1=ovide channels or ducts for the 7o
passage of air from the adjacent ail-chambers
into and through the grain in the bin. These
channels or ducts are preferably arranged in
houzont&lly-dlsposed regular series, one se-
ries above another series, the ducts or chan- 75
nelsin each series being a,dwsa,bly arranged to
‘alternate in vertical planes with the ducts or
‘channels of the adjacent series above and be-
low them, as best shown in. Fig. 3. These
‘air ducts or ehannels extendmﬂ' across each 8o
‘bin from wall to wa,ll are constmeted indi-
fVldually of a steel or iron-frame 14, consist-
ing of a ridge-bar-15 and sills 16, (eaeh in
two members ,) extending from end to end of
the conduit or channel, a,nd ribs or posts 17, 8g
secured at their lower extr emities to the sﬂls
16 and extending upwardly therefrom ver-
'twally a short dlstdnce and thence conver-
oing to and meeting at the ridge-bar 15, to
.whwh they are also rigidlysecur ed. Two of go
‘these ribs or posts are located one at each ex-
tremity of the conduit-frame, and others are
located intermediate thereof in such number
as are required for properly. suppmtmﬂ' the
A grated covering 18, conven- g5
iently of stmnn woven steel wire: w1th fine
‘mesh, 1s placed over the top and sides of this
condmt frame and is secured thereto at its
lower edges by being placed between the two
membels of thesills 1() which are then bolted 100
or riveted together, thewby clamping the
sereen-like cover of ‘the conduit securely to
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- pressure of grain against it and is of so fine
-mesh asto prevent the escape of grain through
- the cover, while permitting of the free move-

ment of air throughit. These screen-covered -

~ conduits, with thelr bottoms opening down-

IO

| aﬂ'amst the walls of the bin.

20

30

35
- . rently, which is conveniently accomplished
~ by means of a rod 24, attached to the lower |
- free edges of the doms which rod extends
- upwardly above the top of the bin and serves
as a means by which the attendant can 0pen

46

45

. &ec., which, by reason of the breaking a,way_

around the condmts

‘other alternate series
through the wall of the bin at their other ex- -
tremities into the air-exhaust passage 13" and

the framé_. _
duits is of such strength as to support the

wardly, are secured in place across the bins
by bolt-like extensions 19 of the ridge-bar

and sills projecting through the walls of the

bin, provided with nuts thereon turning
This construc-
tion not only supports the condnits in the bin,

but the conduit frame-bars being thus bolted

to the walls of the bin serve as stays holding
the sides of the bin against bulging out lat-
erally. Brace-rods 20 secured 130 the lower

-ends of the ribs 17, extend across the conduit
~and hold the lowel

place outwardly aﬂ'alnsb being crushed or col-

edges of the conduit in

lapsed by the Welﬂ*ht of grain in the bin

other horizontal series 21 21’ 212 are open

through the wall of the bin at that end that
opens to an air-chamber 13 and are closed at

the other extlemwy The conduits of the
22 22" 22° are open

are closed attheir extremitiesadjacent to the
air-chamber 13. The conduits of the series
23, adapted toclose the open ends of the con-

means for opening several of them concur-

or close the doors.

series shown in the drawings or series 21 22,

of medlal portlon&, of -the bins in the draw-
ings for econvenience of 1]11181;1&1;101:1 are not

) shown therein.

50
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‘and are closed at the top by floors 26.
~ exhaust-passage is open atthe top forthe pur-
pose of ventilation, a ventilator 28 bemfr pref- |

The air-chambers 13 are continuations up-

wardly of the flues 27, flared outwardly at 25,
The

erably provided therefm

For supplying hot air 1:.0 the chamber or
chambers 13 and for cing it through the grain

- in the bins one or more blowers or 1ota.ry “fans

60

29 29 are provided, each of which is located

in the lower portion of the building and pro-
vided with an air-intake 30 of a box-like
construction, in which are located the pipe-
coils 31, connected to any suitable source of
steam—supply and, being supplied with live
steam, heat the air that 1s drawn past them

thloun'h the intake 30 and is discharged
thlouﬂ'h a flue 27 mto the ehamber 13

The

The wire-screen cover of the con- |

The cond uits in every

| are discharged.

‘In the kiln as constr ueted the bm or bins | of the breakmrr away and omission of a me-

“areof considerable height and have many se- .
ries of conduits coue:spoudmn' to the several

heated air thus fomed into the cha,mber 13
passes into the conduits of the series 21 21’
21° and escapes therefrom through the screen-
like walls of the conduits into and through
the mass of grain in the bin, around and

‘above the condmts and esea,pes from the bin

gither through the condmtb of the series 22

22" 292 into the passage 13’ orn Upwmdly and
out at the top of the bin.

The devices and apparatus thus deseubed
are quite sufficient and capable of drying

‘damp or even wet grain in a bin or bins, es-
{ pecially in ordinary weather; but it some-

times occurs that grain is thmoun'hly satu-

rated with wet and when very cold it needs
some additional means of heating the air that

is passed through the grain, and for this pur-

| pose 1 prowde a system of heating the air

when close to orin immediate contact ‘with
the ograin. This means for &ddlulODEﬂlV heat-
ing the alr consists of a system of piping for

carrying steam therein, whereby the air in

contact with the plpes can be readily and
greatly raised in temperature. In sucha Sy’s-
tem of steam-heating of the air a steam-pipe

from any convement source of supply leads

to a distributing pipe or header in front of a

series of the air—eonduits near the top of the

bin open at that end into a chamber 13, and

| therefrom separate smaller pipes ran length-
I wise through that series of conduits and
22 22" 22% are provided with swinging doors

thence down to the second series of conduits

| below, and through them to the chamber 13,
dmts and these are preferably provided with | and thence down %o the second series of con-
i duits below and through them, and thence

down to the second series of conduits below

and through them, continuing thus to or near
to the bottom of the bin, and thence into a

cathering - pipe or header from which the
water of condensatwn and the exhaust-steam
In the drawings, by reason

dial portion of the bin, this complete system of
steam piping or tublnﬂ* 18 not shown, but it is
substantially shown by the supply-plpe 32,
leading to the distributing pipe or header 33
the separate conduit-pipes s 314 leading throu ﬂh
the series of conduits 21° and down at the rear

to the series of conduitfs 21’, thence through

these conduits, and thenee down to and

| through the conduits 21 into the gathering
pipe or header 35, from which a dischar ge-

pipe 36 leads to and past the drip-trap 37, 1:0
which it is so connected as to discharge there-

| in the water of condensation, the steam and

water of condensation bemﬂ* led away and
discharged therefrom.

In use the binorbins are usually filled with
grain nearly or quite to the top, and the warm

‘air entering the conduits from the chamber13
passes throucrh the grain and is discharged

‘mostly. throun'h the condults above into the
passage 13~

It it be found that the air is es-
caping too freely from the bins into the pas-
sage 13’ or it is forany purpose desired to pre-
Vent such escape of the air rapidly, the doors

| 23 can be partially or entn ely closed f01 such
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length of time as is found neeessalym desw-
able

What I claim as my invention is—

1. In a kiln for drying grain, the combma-
tion with a bin having opposite vertical walls
with an au-supplymﬂ' chamber exteriorly at
one side and an air-exhaust chamber exteri-

~orly at the other side, of a plurality of series

of screen-covered air-supplying conduits ex-

tending from the air - supplying chamber

through the bin substantially horizontally to

and closed at the distant wall adjacent to the

exhaust-chamber, a plurality of series of air-
exhaust conduits extending from the air-ex-

~haust chamber through the bin substantially

horizontally to and closed at the opposite wall
adjacent to the air-supplving chamber, the

said air-exhaust conduits of each series bemﬂ'
disposed alternately above the series of a,ir—'

supplying conduits, a main heat-supplying
pipe in the air-supplying chamber extending
transversely thereof at the open ends of an
upper ser ies of air-supplying conduits, pipes
leading from the main pipein said upper se-
ries Of air-supplying conduits through the
bin thence down to and through the series of
atr -supplylnﬂ“ conduits belowan intermediate

series of air-exhaust condmts, thence down

to and through another series of air-supply-
ing conduits “below an intermediate series of
air-exhaust conduits and ultimately into 2
ceneral discharge-pipe.

2. In a kiln f01_ drying grain, the combina-

tion of a bin of considerable height having

opposite vertical walls with an air-supplying

.

chamber atone sideand an air-exhaust cham-
ber at the other side, a plurality of series of
sereen-covered conduits extending from the
air-supplying chamber through the bin toand
closed at the opposite wall, a plurality of se-
ries of air-exhaust conduits extending from

40

the air-exhaust chamber through the bin fo

and closed at the opposite wall the air-exhaust
conduits being arranged alternately above
the several series of air-supplying conduits,
and doors at the discharging ends of the air-
exhaust conduits whereby the escape of the
air into the exhaust-chamber that had been
taken into the bin through the air-supplying
conduits may be limited or prevented and
held to escape directly upwardly through the
orain in the bin partially or wholly.

3. An air-conduit transversely of a grain-
bin, comprising a rigid frame secured ab its
ends to the walls of the bin and having longi-
tudinally-disposed sills and a ridge- ba,l a,plu-

rality of transverse bent ribs at distances
apart secured to thesills and converging and
secured to the ridge-bar,
cover on the sides and top of the frame the
conduit being wholly unclosed at the bottom
and the 11bs “and screen-like cover being so

and a screen- like

55

e

arranged as to form a slanted roof to the con-

duit. -
In testimony whereof I affix my swnatme

in presence of two witnesses.
FULTON R. MORRIS

Witnesses:
~ C.T. BENEDICT,
ANNA V. FAUST.
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