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To all whom it may concern:

Be'it known that I, HERBERT H. WING, a
citizen of the United States, residing at Buf-
falo, in the county of Erie and State of New
York, have invented certain new and useful
Improvements in Rotary Driers; and I do
hereby declare the following to beafull, clear,
and exact desecription of the invention, such
aswill enable others skilled in the artto which
it appertains to make and use the same.

My invention relates to improvements in
mechanical drying apparatus of the class of
rotary cylinder driers designed for the rapid
and economical drying of all kinds of mate-
rials which are to.be treated in a fragmentary,
granular, or comminuted condition.

The object of my invention is to increase
the efficiency and secure the most economical
operation of the apparatus.

To this end the invention consists in the
novel features of construction, combination,
and arrangement of the various features of
the apparatus, as hereinafter fully described,

 and pointed out in the claims.
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In the drawings hereto annexed, Figure 1
represents, mostly in central longitudinal sec-
tion, a drying apparatus in which my inven-
tion is embodied. Fig. 2 represents a trans-
verse section of the drying-cylinder, taken on
the line « y of Fig. 1. Fig. 3 represents an
end elevation of the lower or discharge end
of the cylinder. S v

Heretofore there has been found in the use

_ of revolving cylinder driers considerable dif-
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ficulty in securing an even and continuous
discharge of the dried material through and
out of the cylinder, owing to the fact that'in
nearly all such driers the interior surface of
the cylinderis more or less obstructed by rigid
internal constructions—such as stirring de-
vices, air-inlets, hoods, transverse ribs, or
shoulders—against or upon which portions of
the material being treated lodge from time to
time, the presence of which is apt to cause
temporary accumulation of the material and
an intermittent and irregular discharge.
One of the objects of the present invention
is to provide a construction of drier in which

- the passage of the material along the same
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shall be uninterrupted, whileatthe same time
providing ample means for inletting the hot

air and produets of combustion by means of
which thedrying is largely effected. Another
importantend in viewis the more efficient reg-
ulation and control of the supply of air and
drying-gases admitted to the drying-cylinder,
the purpose being to evenly distribute the
heat and prevent the excessive heating of the
matberial in certain parts of the apparatus and
to prolong the life of the apparatus itself.

I have found that in drying certain classes
of material when a perfectly plain rotating
cylinder is used the capacity of such appara-
tus was limited within certain very definite
limits and that to evenly dry and not over-
heat any portion of the material required ex-
treme care, and that when running such a
drier at its utmost capacity it was impossible
to prevent at times the excessive heating of
the discharged material, whereby some of the
produect was injured, or to prevent at times
some portions of the material from being dis-
charged before it ‘was sufficiently dry. On
the other hand, when using a drying-cylinder
containing internal structures such as before
referred to there was found great liability of
the material to lodge and accumulate in cer-
tain parts of the apparatus, whereby the dry-
ing of such masses was rendered incomplete
and the subsequent discharging of ‘such
masses of material occurred ina sudden rush,
whereby imperfectly-dried material was dis-
charged and the conveyer overloaded, causing
very greatannoyanceand delay. Anotherdif-
fleulty which has presented itself in the use of
driers of the rotating-cylinder class has been
duetothe factthat theentrance of thehot dry-
ing-gases at the discharge end of the eylinder
has been freer than at the other portions of
the cylinder, the result of which has been that
as the material at this end is thoroughly dry
or intended to be it is the more easily over-
heated and burned orinjured, while from the
same cause the discharge end of the cylinder
and the metal parts of the apparatus adjacent
thereto have been too highly heated, so as to
cause in many cases breakage or derange-
ment of the apparatus. Inorderto overcome
the foregoing and other diffiulties, I have de-
vised the construction shown in the drawings,
wherein—

A represents the shell or drying-cylinder, of
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any suitable form, supported by spiders B C
at the feed end and discharge end, respec-
tively, the spiders being supported, respec-
tively, upon heavy trunnions or shafts 0 ¢,
supported in suitable bearings 0’ b* and ¢’ c?,
which I prefer to locate entirely outside of
the chamber in which the drying-cylinder is
loeated. By this meansIavoid the possibility
of the bearings being heated and the opera-
tion of the cylinder interfered with from that
cause. The cylinder A is set with the dis-
charge end so much lower than the feed end
as to give the proper slope thereto, according
to the nature of the materials being dried.
In drying any material containing an unu-
sual amount of moisture the slope of the eyl-
inder A may with advantage be made less
than when drying material containing a less
percentage of moisture, which is move or less
pulverulent when nearly dried. The cylin-
der is suspended within a chamber D, which
is closed to the external air, butin open con-
nection with a furnace E, located at one end
or the other of the chamber D, wherein by
the combustion of any suitable fuel or by the
use of hot waste gases from any source the
heat for drying the material in the eylinder
is obtained. The upperorfeed end of the cyl-
inder communicates directly with a stack I,
conveniently located. In a short horizontal
pipe f at the bottom part of the stack a suc-
tion-fan G is placed, by means of which a
draft through the eylinder is maintained and
can be very exactly regulated. Beneath the
discharge end of the cylinder is located a con-
veyer II, transverse to the axis of the eylin-
der, which conveys away the material fall-
ing from the cylinder and delivers it at any
suitable point of discharge.

The spider C, which supports the discharge
end of the cylinder A, is so constructed as to
carry a damper I, which is capable of nearly
clesing the discharge end of the eylinder when
shut. The damper I may be placed within
the spider; but I prefer to place the same ex-
ternal to the spider, as shown in Fig. 1, where
it is more readily accessible. The spider C,
having radial arms m and annular rim M or
equivalent, engages the outside of the cylin-
der, fitting upon a ring «, secured to the dis-
chargeend of the eylinder, and which ring, by
lugs a®orrecesses therein,engages correspond-
ing lugs or recesses? on the inner side of the
rim B, so as to secure the rotation of the spi-
der C with the cylinder. The damper I may
be of any preferred construction, but, as
shown, consists of stellate or cruciform plates
IT I?, &e., seated upon the shaft ¢ outside
the arms m and having segmental slots ¢,
through which pass bolts . The plates I T’
I3, &e., slide freely one over the other, but so
snugly that they will remain in the position
in which they are placed. In Fig. 3 they are
shown as arranged to close the entire end of
the eylinder, leaving only an annular space
about equivalent to that between the sections
of the shell, and by turning them so that
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they coincide in position the end is left nearly
uncovered. The spiderDB has also radial arms
which terminate in an annular rim N, which
engages, in the same manner as spider C, a
ring ¢, secured to the feed end of the cylin-
der, and thus eifeets the rotation of the eyl-
inder when the spider I3 is turned by means
of suitable gear, as I, aflixed to the shaft
and actuated by any suitable power, as K'.

The shell A may be of any suitable con-
struction, that shown in the drawings being
very efficient and being composed of sections
secured togetherin such manner that, begin-
ningatthe feed end,eachsection enters within
the succeeding one to a distance of several
inches, leaving an annular space between the
two sections, which may be about two inches,
more or less, in radial width. Thesections of
the shell, which may be of any desirable num-
ber, are secured together by any suitable
means, as by external bars? [, placed at infer-
vals around the cylinder, as shown in Tig. 2,
thus forming an exceedingly rigid eylinder
provided with ample inlet-openings between
the several sections, which, however, offer no
obstruction to the downward passage through
the cylinder of the material being dried. The
sections of the cylinder are preferably pro-
vided with longitudinal inward-extending
ledges R, firmly secured to the shell.

In the operation of the drier the material to
be dried is fed into a hopper O at the feed end
of the machine and, falling upon the inclined
hood 7, which closes the feed end of the eyl-
inder and communicates with the stack I, is
discharged into cylinder A and is ecaught upon
the upper end of the first ledge R of the ro-
tating shell A and being carried up the ascend-
ing side of the cylinder falls back to the bot-
tom thereof at a point lower down, encounter-
ing the current of hot combustion-gases from
the furnace E, which, entering the eylinder
attheannularspacesbetween the sections and
at the narrow peripheral spaces at the dis-
charge end, fill the cylinder already heated by
the external contact therewith throughout its
whole surface of the hot combustion-gases,
which fill the chamber D and rapidly extract
from the material the moisture contained
therein, which, being drawn out by the fan G,
escape through the stack F. The material to
be dried drops from the ledges R continuously
through the hot current of gases and meeting
asthey drop from section tosection of the shell
the incoming current of hot or dry gases have
no tendency or opportunity to lodge or aceu-
mulateinmasses,but passevenlyand continu-

ously down the smooth inner surface of the

cylinderand escape ina continuous discharge
at the lower end thereof. To prevent the ad-
hering to and, as it were, baking or sticking
upon the interiorsurface of the shell of moist
orsticky material, Iprovidea jarring arrange-
ment to dislodge any such adhering material,
to which end I attach to the interior of the
cylinder one or more balls P by means of
chain p, which ball, being carried up by the
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ledges R, drops upon thé lower part of the

shell with sufficient force to jar loose any ad-

_hering material which may have baked or

stuck upon the interior of the cylinder and
causes the same to drop to the bottom thereof.
A continuous jarring is thus effected which
prevents the adherence of any of the material
to the hot shell of the cylinder.

The door d (shown in Fig. 1) is secured toa
large iron plate, and through it the damper I

.can beeasilyadjusted. If thoughtbest,bricks

can be laid in loose behind the plate and can
be removed when the damper is to be regu-
lated or when the iron plate to which this door
is attached is removed to make any repairs or
when the inside of the drieris to be inspected.
I do not herein claim the special construec-
tion of the drying shell or cylinder nor the
combination of such specially - constructed
shell with the other elements of the structure,
the same forming the subject-matter of my
pending application, Serial No. 571,908, filed
December 12, 1895, of which this application
is a division; but, .
WhatIdoclaimasmyinventionherein,and
desire to secure by Letters Patent, is— _
1. In arotary drying apparatus the combi-
nation with the drying-chamber having in-
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ternal longitudinal ribs, of a ball or weight
attached to the interior of the cylinder by
a chain or equivalent, substantially as de-
scribed. .

2. In a rotary drying apparatus the combi-
nation with the drying-cylinder of a damper
arranged across the discharge end of the cyl-
inder and adapted to nearly close the same,
substantially as deseribed.
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8. In a rotary drying apparatus the combi- -

nation with the drying-cylinder having inter-
nal longitudinal ribs, of a damper arranged
across the discharge end of the cylinder and
adapted tonearly close the same,substantially
as described.

4. In a rotary drying apparatus the combi-
nation with the drying-cylinder having inter-

for drying gases, of a damper arranged across
the discharge end of the cylinder and adapted
to nearly close the same, substantially as de-
scribed.

In testimony whereof I hereto affix my sig-
nature in presence of two witnesses.
HERBERT H. WING. .

Witnesses:
MARVINE GORHAM,
CuAS. L. KIRTLAND.
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‘nal longitudinal ribs and intermediate inlets -
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