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TUNITED STATES

PATENT OFFICE.

FOUNTAIN W. YOUNG, OF LAKE, ILLINOIS.

IMPROVEMENT IN DRYING APPARATUS.

Speclﬁcatlon forming part of Letters Patent No. 185,418, dated December 19, 1876; application filed .
January 3, 1876.

To all whom it may concern:

Be it known that I, FounTAIN W, YOUNG,
of Lake, in the county of Cook and State of
Illinois, have invented a new and Improved
Fertilizer- Drying Apparatus; and I do here-
by declare the following to be a full, clear,
and exact description thereof, which will en-
able others skilled in the art to which it ap-
pertains to make and use the same, reference
being had to the accompanying drawings,
forming part of this specification, in which—

Figurelis alongitudinal sectional elevation
of a drying apparatus embodying my said in-
vention. Iig. 2 is a transverse section taken
on the line # &, drawn across Fig. 1; and Fig.

3 is an end view with the boiler end removed.’

Similar letters of reference indicate like
parts in the several figures of the drawings.

My invention relates to that class of driers
employed in drying the refuse matter from
slaughter-houses for fertilizing purposes; and
its object is to provide a drying-cylinder and
steam-generator combined, the parts so ar-
ranged as to allow the escaping products of
combustion to pass through the drying cylin-
der when desired, and to utilize the heat radi-
ating from the generated steam employed in
operating the device for agitating the mate-
rial within the drying-cylinder. To that end
it consists in the arrangement of parts, as will
be more fully understood by the following de-
scription and claims.

In the drawings, A A represent the walls
of the furnace; B, the fire- bridge; C, the
boiler-front, and D the grates, all of which
are constructed and arranged in any suitable
manner. E is the outer or main shell of the
boiler, which is secured within the furnace in
the usual manner. E’is the inner shell, form-
ing the drying-cylinder ¥. The length and
dlameter of this shell is less than the length
aud diameter of shell E, and it is ceutrally lo-
cated within the latter, forming a water-space,
G, around its entire surface, between it and
‘che outer shell, as shown in Figs. 1and 2. H
is a system of horlzontal flues located Wlthm
the water-space &, and extending through the
ends a a of the outer shell. J isan open-ended
tube communicating with the interior of the
drying-eylinder through the outer shell E, as
shown in Fig. 1, forming the admission-open-

ing through which the material to dried is in-
troduced into the drying-cylinder. J’is an
open-ended pipe communicating with the in-
terior of the drying-cylinder through shell E,
and extending upward through the roof of the
building within which theapparatusislocated,
forming the escape-pipe, through which the
smoke passes when the products of combus-
tion are admitted into the drying-cylinder. K
is an open-ended tube communicating with the
interior of the drying-cylinder, near its end,
through the outer shell E,and extending down-
ward to and communicating with a horizontal
pipe, K, extending through the walls A A of
the furnace, forming the exit-opening through
which the dried material is discharged from
the eylinder. L is the steam-dome, secured
to the outer shell E in the usual manner. M
is the smoke-box, communicating with the
chimney M’ in the usual manner. I is an
open-ended tube or short cylinder, permanent-
ly located between the ends a and d of the
outer shell and drying-cylinder, as shown in
Fig. 1. One end of this tube communicates
with the interior of the drying-cylinder, and
the other end communicates with the smoke-
box, forming an unobstructed passage, D/, from
the smoke-box into the cylinder. I’is a slid-
ing plate, secured to the outer side of the end
a of the shell, within the smoke-box, by means
of guides or ways, and so arranged as fo close
the passage D’ when desired. N is a horizon-
tal shaft, located centrally within the drying-
cylinder F, and extending through the rear
wall of the furnace, as shown in Fig. 1. This
shaft is journaled within boxes ¢ ¢, secured to
and between the ends ¢ aud d of the outer
shell and drying-cylinder, and within the box
¢, secured to frame O, located near the rear
wall of the furnace, and is so arranged as to
freely revolve. Mounted upon this shaft, with-
in the drying-cylinder, is a series of arms, f,
carrying horizontal bars f, for agitating the
material within the cylinder by the rotation
of the shaft. N’is a horizontal shaft, jour-

naled in boxes % &, secured to the frame O, P
is a gear-pinion, mounted on shaft N’, and
adapted to engage a corresponding gear, P/,
on shaft N, by which means a rotary motlon
is 1mparted to said shaft by the rotation of
Mounted upon shaft N’ is a fixed

shaft N’,
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pulley, R, around which is: passed a suitable
belt, communicating with the band-wheel of
the engine, {not shown,) by which a rotary
motion is communicated to said shaft. N’.. S
is a :loose piuilley mounted on shaft N/, to
which the belt is transferred: when not neces-
sary to rotate said shaft. . T is the steam-pipe
communicating with the dome, and extending
to the steam-chest of the engine in the usnal
manner. O’ is a sliding plate arranged to
close the opening in tube K, the object of
which is to prevent the material within the
drying-cylinder from passing out before being
properly dried. G’ is the damper for closing
the upper end of the smoke-box when desired.

The operation of my invention will be as
follows: The water-space G is filled with wa-
ter, and the fire within the furnace -ignited,
when the products of combustion pass back

under the outer shell of the boiler, and return -

through the flues H intoe the: sinoke-box, gen-
erating steam within the water-space.

‘When sufficient steam .to operate the ma-
chinery is generated the material to be dried
is introduced into the drying -cylinder I¥
through tube:J, and the latter tightly closed
by the cover g. The steam’:is then admitted
into the steam-chest of the engine, impart-
ing motion to the moving parts of :the same,

which. is transmitted to shaft N’ through the

" mediam of the belt, imparting a rotary mo-
tion to said shaft, which is communicated to
shaft N through the medium of pinion P and
gear P/, imparting a votary motion to said
shaft, causing the bars f to move through
the material within the drying-cylinder, prop-
erly agitating the same.

Daring the first part of the process of dry-
ing the material plate I’ is removed, so as to
open passage D/, and damper G’ in the smoke-
box is tightly closed, wheu the products of
combustion pass from the smoke-box, through

- passage D/, into the drying-cylinder, and out
through pipe J’, thus bringing the products

of combustion in direct contact with the ma-
terial to be dried, utilizing the heat which
would otherwise be lost if allowed to pass into
the chimney.

When the material is sufficiently dried, so
that it would be liable to ignite by being in
direct: contact with the produets of combus-
tion, damper G’ is opened and passage D’
closed by the plate, when the eseaping pro-
ducts of combustion pass from the smoke-box
up the chimney, and the drying of the ma-
terial is completed by the heatradiating from
the water and steam within space G around
the drying-eylinder. . The drying of the ma-
terial bein gcompleted, plate O’ is drawn out,
opening the escape-tube K, and the dry ma-
terial is discharged from the drying-cylinder
through tube K and pipe K’. It will be seen
that with this arrangemeunt of :parts the pro-
cess of drying the material is greatly facili-
tated by utilizing the escaping produets of
combustion, together with the:heat radiating
from the steam and heated water within the
space:areund the drying-cylinder.

Having thus : described my invention, 1
claim— '

1. In‘a fertilizer-drying apparatus, the com-
bination with the.outer and inner shells B and
B/, forming the annular steam and water space
G, and the drying-chamber F, and provided
with series of flues H, as described, of the shaft

"N, carrying the series of bars f, for adjusting

the material within the: drying-chamber, sub-
stantially as specified.

2. The combination, with .the drying-eyl-
inder F, as: described, of the: escape-pipe J,
damper G/, passage D, and plate I, arranged
to open and close said passage, substantially
as and for the purpose specified.

FOUNTAIN W. YOUNG.
Witnesses:
JULIUS WELCKE,
J. B. THOMAS.




