(No Model.) ‘ * 2-8heets—Sheet 1.
E. J. POND.
DRYING APPARATUS,

No. 376,646, Patented Jan. 17, 1888,

g2,
o

I___"‘E}_'.'._ _

E%Ni’f

;,p [ N
> \ .
~ o
R % ML
J Eh I'"‘s .
S \'I Ny
2 g@ LB o
E SeTE 7/ \ Fig
Y ¥ 3 kY
< . Rigo| S
5o I
g B i

| Witqesses ) | ° ~ IIl\fE!Iffnp
gﬁ;mgmw, - a Zkhuuéﬁ Tnct

G ML

N. PETERS, Pioto-Lithographer. Washington, . C.




.

(No Model,)

E. J. POND.
DRYING APPARATUS,.

"2 Sheets—S8heet 2.

§ .
s
N

o\

.M. PETERS Photo-Lithographer, Washimton. D: C.




10

15

UNITED STATES

PaTEnT OFFICE,

EDWIN J. POND, OF FRANKLIN, MASSACHUSETTS.

DRYING APPARATUS.

SPECIPICATION forming part of Letters Patent No. 376,546, dated January 17, 1888.
Application filed November 7, 1887, Serial No. 254,491, (No model.)

o all whom it may concern:

Be it known that I, EDwixN J. PoND, a citi-
zen of the United States, and a resident of
Fraunklin, in the county of Norfolk and State
of Massachusetts, have invented new and use-
ful Improvements in Drying Apparatus, of
which the following, taken in connection with
the accompanying drawings, is a specifica-
tion.

This invention relates to improvements in
drying apparatus, particularly adapted for
drying brewers’ grain, although it is equally
useful for other drying purposes, as will here-
inafter be morefully shown and described, ref-
erence being had to the accompanying draw-
ings, where— .

Figure 1 represents a sectional plan view of
the improved apparatus. Fig. 2 represents a
central longitudinal section of the same.  Fig.

20 3 represents a side elevation of the said appas:

ratus. Tig. 4 represents a horizontal section
on the line A B in Fig. 3. ' Fig. b represents
a cross-section on the line C.Din Fig. 3. Fig.
6 represents a cross-section on the line E F in

25 Fig. 3; and Figs. 7, 8, 9, and 10 represent de-

tail views of the mechanism for operating the
rotary cleaning-brushes,

Similar letters refer to similar parts wher-

- ever they occur on the different parts of the

30 drawings.

e in Figs. 1, 2, 8, and 6 is the extractor
into which the moist grain is first introduced
preparatory to entering the drying-machine
proper, and in said extractor the surplus

35 moisture is removed from the grain as-follows:

b and ¥ are rollers, the axles of which are
loosely journaled in the sides of the said ex-

. tractor a. The said rollers support and carry
the endless apron b”,which is preferably made

4o of -perforated wire-gauze, netting, or other

suitable perforated material. - .

»* is a pulley secured to the shaft or spindle
on the roller %, which pulley is rotated by
means of a belt from a suitable driving-pulley

45 above or below the machine, as may be most

convenient. The perforated apron 0" is sup-
ported on stationary gratings ¢ ¢’ ¢”, as shown

~ in Figs. 2 and 6, which serve.to support the

weight of the moist grain as it-is carried on-

so ward toward the drying apparatus.

d is a vertically-adjustable spreader-bar, ar-
ranged above the endless apron 4", which bar

is made adjustable up and down relative to the
said apron 0” by means of screws or other
well-known devices, the object of said bar be-
ing to distribute the moist grain evenly on the
apron b”. After the grain has thus been prop-
erly spread out on the endless apron, it is
squeezed between therollers eand ¢, the lower
one, ¢, of which is journaled in the sides of the
extractor « in such a manner that the upper
part of the apron ” runs over and in contact
with said roller, as shown. The upperroller,
e, is journaled in bearings that are adjustable
up or down by means of set-screws or equiva-

lent or well-known devices, so that said roller

can be adjusted relative to the lower roller,¢/,
for the purpose of squeezing the grain, and
thus. pressing out a portion of the moisture
from the grain. For the purpose of still fur-
ther removing moisture from the grain, I em-
ploy a second set of squeezing-rollers, f and f7,
constructed, arranged, and made to operate
like the rollers ¢ and ¢'.
- ¢’ and f” are pulleys secured to the shafts
or spindles of the lower rollers, ¢’ f’, as shown
in Fig. 3, which pulleys are provided with
an endless belt, g, to carry a rotary motion
from one to theother. Therollerseand ¢ are
geared together, as shown in Fig. 6, and the
rollers fand f are also geared together. To
the spindle of the roller ¢ is secured the pul-
ley ¢, to which a rotary -motion is imparted
by means of a driving-belt, in the usnal man-
ner of conveying motion. :

h and i’ arerotarystirrers arranged in bear-
ings in the sides of the extractor a, one in

front of the roller f and the other behind it,

as shown in Figs. 1, 2,and 6, which stirrers
are rotated by means of the pulley 2", secured
to one of the stirrer-shafts,and belt-power, ap-
plied to itas usual, and the endless belti, con-
necting pulleys #* and &* on the shafts for the
respective stirrers 2 and 7/, as shown in Fig.
3. The said rotary stirrers A and 7' serve
to disintegrate the grain after it has been
squeezed between the rollers ¢ ¢ and f f'.
From the endless apron 5”7 the grain drops
through the hopper or chute kinto the drying
apparatus. :

« isa pipe leading from the bottom of the
extractor ¢ to the sewer or other place,”and
serves the purpose of allowing the liguid
pressed out of the grain to escape freely.
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The: drying apparatus consists of the caseor
boxorinclosing-room L,inthesidesof whichare
journaled the rollers m m'm m/m w/; arranged
in pairs,.oune pair above the other; as shown
in Fig. 2, each such pair of rollers having a
perforated endless -apron, M, made of  wire-
ecauze, ‘netting, or other suitable perforated
material. . The aprons M2 M are set:in mo-
tion,in the direction shown by arrows in Fig.
2, by means of a: pulley, M/, secured: to the
shaft: or spindle of one of the rollers w/, to
which: belt-power is applied as-usunal.

M"M” M” are gears secured:to the shafts of
the rollers: a/ .’ w/, the teeth of which gears
intermesh, as shown in Figs. 2 and 3.

w” " " ave supporting-rolls: for the end-
less aprons MM M, said supporting-rolls hay-
ing: their ends loosely journaled in the sides of
the box or chamber L.,

In econnection with - the:endless: carrying-
aprons, M M M, T use a series: of ‘oseillating
stirrers, N NN, the: ends of which are jour-
naled in- the: sides of the case:L a short: dis-
tance above: the respective aprons M M DI, as
shown in Figs. 2 and ‘5, whicl stirrvers serve
the purpose of agitating the grain as it is be-
ing:carried onward on:the aprons,and thereby
preventing:the grain: from getting caked or
lumpy. - To the ends of said stirrers are sc-
cured,; outside of the case I, eranks n % n, the
ends of which are: pivoted to thelinks a2/ n'.
A reciprocating motion:is imparted to the
links n/ 2! o’ from the gear-wheels N N' N, the
shafts of :which are  journaled in. the Dbear-
ing O and intermediate gears,N” N”, the teeth
of which intermesh in the teeth of the gears
N’ N’ N, as shown in Fig. 3. To the ends of
the shafts for the gears N’ N’ N’ are sceured
cranks 2”7 27 o7, having pivoted to them the
respective rods »*#* #*, the other ends of which
are pivoted, respectively, to the stirrer-links
' o' 7', as shown in Fig. 3.

In connection with each of the perforated
endless aprons M, I use a cleaning device for
the purpose of keeping the aprons free and
clear of accumulations, and said cleaning de-
vice is carried out and operated as follows:
Below each of the aprons M, and in contact
with the same, is Jocated a eylindrical brush,
P, as shown in Tigs. 2, §, and 9, the spindle
p of which projects through slotted perfora-
tions in the sides of the case, as shown, said
spindle ends being guided in vertical slots p’
P’ in the bearings p” p”, that are secured in a
suitable manner to the case I, as shown in
Irigs. 8, 7,8,9, and 10. To the spindle eudspp
are secured the corrugated disks p* p°, which
as the brush P is rotated come in contact
with pins or pins and rolls p* p* on the bear-
ings p” p”, thus causing the brush to rise and
fall intermittently during its rotation, by
which the bristles are intermittently pushed
into the perforations in the endless belts or
aprons M DM M, and thus causing the latter to
be thoroughly cleaned. The brushes P P P
are seb in a rotary motion as follows: To the

spindle p of cacli: brushis secured a gear-
wheely p?; the teeth of which mesh in the teeth
of apinion or gear, p% the shaft or spindle of
which is locatedin bearings p', secured to the
case I, as:shown in:Pigs. 9 and 10.

p¥isapulley attached to the gear p% which
pulley is rotated by means of: belt-power, as
usual: It is, however, immaterial by what
means.the said brushes ave rotated as long as
a rotary and: intermittent rising ‘and: falling
motion is imparted to each of said Drushes for
the purposestated.

For the purpose of  heating the grain and
the air within the chamber @, so as to dry the
grain:quickly, I' arrange between the upper
and: lower: parts of each :apron M a steam:
heater, R, to which steam is supplied through
the medium of thestand-pipe » from any suit-
able : source of:steam:pressure. - The stand:
pipe » has lateral branches +" +' 7', leading in-
dependently to the respeetive heat-radiators
R R Ry as shown: in Figs. 8, 4, and 5, said
branches having valves or cut-offs »” " 7, s0
that the steam can be supplied to any one.of
the respective radiators and cut off from oneor
more of the others, as may be required, : Dur-
ing: theioperation of ithe machine the grain is
carried enward on the uppermost apron,from
whicl it drops to the next one, and soonin the
series;, aud as: it leaves the iend of the lower-
most: apron: it ds conducted out through the
chute or opening «”, to be collected in- a bin,
room or otherwise, as may:be desired.

K is a stationary spreader located above the
first apron, as shown in Fig. 2, at a proper
distance above such apron,for the purpose of
properly spreading the grain on the apron as
it is being received from the chute or fun-
nel k.

s is the steam-exhaust pipehaving branches
§ & & connected to the respective heat-radi-
ators R R I}, as shown, each of said branches
s" being provided with a valve or cut-off, s”,
as shown in Ifigs. 1, 3, 4, and 5, by which the
exhaust-stcam can be so regulated and con-
trolled as to allow it to escape freely fromany
one ol the radiators I3 without going through
any other of the radiators in the series.

What I wish to secure by Letters Patent,
and claim, is—

1. In a dryingapparatus, the extractor con-
sisting of the shell orease «, the rotary rollers
b V', and the perforated endless apron 17, the
stationary gratings ¢ ¢ ¢”, the spreader d,
squeezing-rollers ¢ ¢ and f f”, and the rotary
stirrers k /, combined and arranged to operate
in a manner and for the purpose substantially
as deseribed.

2. In a drying apparatus, the case or cham-
ber L, containing a series of perforated end-
less aprons, M M M, and rollers m w, each of
said aprous having an independent heat-radi-
ator, R, a sct of reciprocating stirrers, N N,
and ecleaning-brush P, as and for the purpose
set forth.

3. The drying apparatus, as described, con-
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sisting of the extractor composed of an end-
less perfomted movable apron, I, perforated
gratings ¢ ¢ ¢’, the spreader d, one or more
pairs of squeezmg rollers, and robary stirrers,
combined with the chamber I, containing one
or more perforated endless aprons M, stirrers
N N, independent heat-radiators R, and clean-
ing- brushesP as and for the purposeset forth.

Intestimony whereof Ihave signed my name
to thisspecifieation, in the presence of two sub-
seribing witnesses, on this 3d day of Novem-
ber, A. "D. 1887

EDWIN J. POND.

Witnesses:

ALBAN ANDREN,
HeNrY CHADBOURN,



