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UNITED STATES

PATENT OFFICE,

JOSEPH H. McDONALD, OF NEW YORK, N. Y.

GRAIN-DRIER.

SPECIFPICATION {orming part of Lietters Patent No0.368,298, dated August 16, 1887,

Appli‘cntinn filed November 24, 1886, Serial No., 219,236, {(No model.)

To all whom it may concerm -

Be 1t known that I, JosErma H. McDONALD,
a citizen of the United States, residing at New
York, in the connty of New York and State of
New York, have invented certain new and
useful Improvements in Rotary Driers; and [
do hereby declare the following to be a full,
clear, and exact description of the invention,
such as will enable others skilled in the art
to which it appertains to make and use the
same. " -
This invention relates to driers, and partic-
nlarly to that class designed for operation
upon substances in a comminuted state.

The object 18 to produce a drier of compar-
atively uncomplicated construection, and one
by which a perfect drying of substances can
be accomplished.

The invention consists iIn a rofary drying-
cylinder, rifled on 1ts interior by flanges,
buckets,or other suitable appliances, by which
the material to be dried will be gradually ad-
vanced from one end of the cylinder to the
obther by a rotary motion of the same, and
covered .by a casing so arranged that there
will be a space leit between the cylinder and
the casing, forming a jacket, and having en-
trance and exit passages for the admission and
discharge of a suitable drying or absorbent
aeriform fluid and provision for the admission
and discharge of the material operated upon,
combined with a furnace having a flue leading
directly under the cylinder and extending as

an enlarged fire-bay the wholelength thereof,

with its vent at the end opposite to that at
which it first enters, and with a damper and a
branch flue, so that the beat and gases can be
shut off from 1it, if required, and be diverted
through the branch flue direetly up the chim-
ney, the branch flue also containing a damper
to preventthe escape ofheat and gases through
it when they are needed in the process of dry-
ing and the other flue 1s open; furthermore,
in combination with a drying-cylinder, a fur-
nace constructed with double walls, or with
an air-heating chamber, so that iuto the space
between the walls or into the chamber air can
be introduced and there be heated, a conduit
leading from this space between the walls, or
from the chamber to the end of the cylinder

‘opposite that at which the moist material to

be operated upon is introduced, so that the

heated air passes inside the entire length of

the cylinder 1n a dircction opposite to that in
whieh the material under operation proceeds,
and another condult passing from the end of
the cylinder, into which the moist material is
introduced to the chimney-stack, or by a

55

branch to the furnace, thence through main

flue or fire-box to chimney-stack, whereby a
drait is created through the hot-air chamber,
through the conduit leading therefrom to the
cylinder, and thence through the entfire eylin-
der; and, finally, in certain detailsof construe-
tion, all as hereinafter more particularly de-
scribed, and pointed out in the claims.

In the accompanying drawings, forming

part of this specification, and in which like

letters of reference designate corresponding
parts, Figure 1 is a view of the drier in verti-
cal longitudinal section, with the cylinder in
elevation, showing the casing, provision for
the admission and discharge of the material
operated upon, part of the supply-conduit for
the drying-fluid, and the furnace with its flue
leading underthe ¢ylinderinto the jacket, and,
in dotted lines, the positionof pipes and other
parts of the apparatus. Fig. 2 1sa plan view
of the drying apparatus with the ¢ylinder re-
moved,showingthehot-fluid-supply conduit,or
that leading from a metallic air-heating eham-
ber in the walls of the furnace to.a position at
theend of thecylinder oppositeto thatat which
the moist material to be operated upon isintro-
duced ; also the fluid-discharge conduit, or
that which when the eylinder 1s 1n place leads
from the end thereof at which the moist ma-

terial is introduced to the chimney; also the

dampers In these conduits, and also, in dot-
ted lines, the situation of the branch condutt,
which leads to the lower part, so that, if de-
sired, the discharged aeriform f{luid from the
cylinder may be used to increase combustion
in the furnace, this conduit also having a
damper, showing, also, the entrance of the
flue to the space beneath the eylinder; also,
in dotted lines, the entrance of the flues or
passages through which the heated gases pass
under and over the air-heating chamber to the
flue from furnace or to chimney; also, in dot-
ted lines, the branch tlue leading dirvect to the
chimney; and also, in dotted lines, the escape-

H0

70

75

80

QO

95

100




passage for the hot air and gases from the op-

posite end of the space beneabh the cylinder.
Fig. 3 is an elevation of the end of the appa-

- ratus at which the material is fed, showing
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' -.'.upon proper gearing, and arranged with suit-
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.1t the rotary motion.
~ e¢ylinder is rifled by flanges or suitable buck-
ets, a, or by other appliances by which the ma-
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the means for feeding and rotatmg the cylin-
der, also showing the furnace with an en-
tr ance -port for the introduction of air into the
metallic air-heating ehamber, also showing the
fluid-discharge (,ondmt leadmg to the chim-
ney from this end of the c¢ylinder and the
branch conduit leading from the fluid- dlS
charge conduit to the furnace Fig. 4 1s

vertical cross-section of the appalatus ta,ken
on the line # z of Fig. 1, showing the eylinder
with the flanges or buckets on its interior, the

entrance-passage for the admission of the dry
1ng or absorbent aeriform fluid, and the casing

covering the cylinder ]edving the space be-
tween the two; also showing the flue leading
directly from the furnace under the C}lmder

extending as an enlarged fire-bay the whole
length thereof, with its vent at the opposite.
. -end and 1ts daniper;
- flue with its damper;

also showing the branch
also showing, partly in
dotted lines, the bmneh conduib leading to the

furnace; also the metallic air-heating cham-

ber with damper in entrance of passage for

heated gases to main flue from furnace, and

also, 1n dotted lines, the hot-air conduit lead-
ing from this meballle alr-heating chamber to
the eylinder.

This drier consists, primarily, Of a cylinder,
A, constructed to rotate on its axis, supported

able mechanism connected with power to give
The 1interior of the

terial to be dried is gradually advanced by
the rotary motion from one end of the cylmder-

at which it is introduced by a conveyer in a
small pipe surrounded by the exit-pipe to the

other, from which it escapes in a dried state.
To assist the progress of the material it has
generally been found best to set the cylinder
upon a slight inecline.

Closely ddjOlnlng the cylmder and as near
as convenient to the end at which the wet,
moist, or undried material is introduced, is
constructedafurnace B, with a flue, BB, which

leads directly under the cylinder at the end at

which the moist material. is intr Oduced and,

~extending as an enlarged fire-bay the whole
length of the cy lmder 1t has its vent B® at
the opposite end to bhat at which 1t enters, and

connects with the chimney in any usual man-
ner, or, as shown in dotted lines in I‘lg 2 of
the dmwmﬂ‘s by a flue, B

The cylmder 1s covered with a casing, C, S0
arranged that the hotair and products of com-
bustion from the flue B’ ean circulate in a
space left between the casing and the cylin-
der, and so warm the entire cylinder. This
cdsmg or jacket is provided with packing col-
lars or flanges ¢ ¢ near the ends of the ¢cylin-
der, made with proper material to fit closely
Lo Lhe cyllndel. a;nd retain the heat within the |

. 368,208

| jacket, while at the same time the ends of the
cylinder project suificiently to allow its gear-

ing and the mechanism for 1its rot&blon to be
in the cool abmosl)hele

A damper is placed in the flue B’ so that

flue, B2 is construeted 1n such manner that un-

70"'

‘the heat and gases can be shut off from be-
neath the c¢ylinder, if 1eq111red, and a branch
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der these circumstances the heat and products

of combustion can be diverted and drawn di-

rectly up the chimney. A damper in this

branch flue prevents the escape of heat and =
80

products of combustion through it when it is
required that these should pass through the
flue B’ to the place about the eylinder.

The furnace B is constructed with an mr -

heating chamber, D, preferably metallie, so
that air inbroduced,-- as by a door or port, d,
may be heated. This space or chamber con-
stitutes a hot-air box, which forms the arch,

side, and back end of the furnace, with pas

sages or flues E under and over it for the cir-
culation of the heated gases, so that air intro-
duced into the chamber D may be readily
heated to ahigh temperature. A conduit, D',

90 |

leads from this echamber or hot-air box to the

ducted to the cylinder.
stitutes a hot-air-supply conduit. Another
conduit, D? leads from the end of the ¢ylinder
into which the wet material is introduced to
the chimnpey-stack, and by this means a draft
is created through the hot-air box, through

end of the cylinder opposite to that at which
the wet material is introduced, and by this
means the air which has been hedted is con-
This passage. D’ con- .
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the hot-air-supply conduit, along the entire

length of the cylinder, and thence to the open
alr. - The passage D* constitutes a fluid-dis-
charge conduit. S
The pipe L, eontammﬂ' a SCrew couveyer €,
leads {rom aJhOpper I, throun*h the beginning
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or an elbow of the fluid- discharge conduaif, and -

as the gases and vapors which find thelr exit
through this conduit will be hot, the material

to be dried as it passes through the feed-pipe

{ E will be heated before its introduetion into

110

the cylinder, thus utilizing waste heat, and

presenting the material in a condition immedi-
ately to commence parting with i1ts moisture.
Furthermore, by the armngement of the hot-

air-supply conduit and the fluid-discharge con-

duit with the cylinder, a current of heated air

passes through the cylinder in a direction op-
posite to that to which the materialis carried

115
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in the drying process, and this heated air, like

a sponge, absorbs the moisture from the ma-
terial under treatment and carries it away.
- From that part of the fluid-discharge con-

duit which leads to the chimney-stack there
into the lower

may be a branch, D°, leading
partof the furnace fire- -box, so that, if desired,
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the moistened air and gases given off from the |

material under treatment may be led to the
furnace t0 increase combustion therein.

this branch conduitbeemployed,properdamp-
ers should be placed therein and in the fluid-
discharge conduit, so that the moist air and

If
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gages given oif from the material in processof | ing from the other end of the eylinder to the

treatment can be sent directly to the stack of
the chimney, or into the fire-box, as desired.
It the evaporation of the moisture in the ma-
terial treated requires a greater amount of
heat than ean be supplied by a single furnace,
a second furnace may be built adjoining the
cylinder at the sameend as the oneshown, and
on the opposite side, or at the other end of the
cylinder, care being taken that the flues are so
arranged that noconfliet inthe draftshall arise.
Having thus described my invention, what I
clalm, and desire to secure by Letters Patent,
18—
1. A jacketed rotary drying-eylinder rifled
on its interior by flanges or buckets, having
entrance and exit passages for the admission
and discharge of a suitable drying or absorb-
ent aeriform fluid and provision for the admis-
sion and discharge of the material operated
upon, in combination with a furnace having a
flue contalning a damper and leading to the
space about the cylinder, and a branch flue,
also containing a damper and leading directly
to the chimney, the furnace having an air-
heating chamber, and there being a conduit
leading {rom the air-heating chamber to one

end of the cylinder, and another conduit pass- |

chimney-stack or by a branch to the furnace,
substantially as and for the purpose deseribed.
2. Thecombination,with a jacketed drying-

cylinder, of a furnace constructed with an air-

heating chamber having passages or flues un-
der and over it, a conduit leading from the
chamber tothe end of the drying-cylinder, and
another conduit leading from the cylinder di-
rectly tothe chimney, both conduits being pro-
vided with dampers, whereby the heated air
may be passed into the eylinder and directly
up to the chimney or to the fires and flnes B’
B* 1ntowhich the products of combustion may
pass, both flues being provided with dampers,
whereby the products of combustion employed
in heating the chamber may be used. to heat
the exterior of the ¢ylinder, and thus aid the
hot air supplied to the interior for drying or
be passed off direct to the chimney, substan-
tially as described. |

In testimony whereof I affix my signaturein
presence of two witnesses.

JOSEPH H. McDONALD.

Witnesses:
WM., H. STOCKWELL,
RoBT. M. JOHNSTON.
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