A, HOFFMANN.

- DBIER.
AP'PI-IOATION FILED JULY 6, 1812,

Patented May 13, 1913,

. 2 SHEETS-SHEET 1.

2

Inventor

v995%
7 %%% o %é%

é%

7

&

1,061,941,

COLUMBIA PLANOGRAPH €O., WASHINGTON, D. C,



/ A, HOFFMANN.
DRIER. .
APPLIOATION FILED-JULY 6, 1912.

Patented May 13, 1913,

2 SHEETS—SHEET 2.

1,061,041,

A\
RS
N
SINEYE W
N[l NN
SN N
N i I RY -
NR i N
NN [ 1IN
B RE B> R AN
NI N
NN R
N |l N
N . I N
N ¢ HINES
N | e !
Nt NN
§§ H i | &
. 1% T~ .
§ TS 1
N | [ §‘\§ \
1 s
Nl {1
%’ ![QK L‘Q: X (Q‘\
3 I‘ | 1 N l%
NN
N 1| TN
{ I
,_§ ! [l i i §
~ % R NN
N i RN
N | N
Nl <g Bh:
WY 1NN
9 §-:'I N
NWouT i N 5
. i il \§§\
NP R
RN N B
=t I
NP N
R I
\ E | NI ;5-
N | TEENY N
§ 1 |de i |
] & ! ! M |°°*% &
NS | EREINNS
: : :\‘_ -4
§ E E N \ r_ /
N || M N\
N b | ; 3
Prryy ‘.\\\\\: E\\\Sé"’{{(ﬁlll"lll_llll\
6\ "{) ln- u/ l!!lgﬂsl\ §""m[']m"

. g

Witnesseo . | ’;"Q@ . !,/}6
NG Pk, Yozt Lo TCor

COLUMBIA PLANOGRAPH €O., WASHINGTON, D. C.



10

15

20

25

30

35

40

45

50

55

UNITED STATES PATENT OFFICE.

ALEXANDER HOFFMANN, OF BALTIMORE, MARYLAND, ASSIGNOR. OF
DEMAREST LOWE, OF NEW YORK, N. Y.

ONE-HALF TO P.

DRIER.

1,061,941.

Specification of Letters Patent, : Patented May 13, 191\3.

Application filed July 6, 1912. - Serial No. 708,012,

To all whom it may concern: : '

Be it known that I, Arexanper Horp-
MANN, a cilizen of the United States, resid-
ing at Baltimore, in the State of Maryland,
have invented certain new and useful Im-
provements in Driers, of which thé follow-
ing is a specification. )

This invention relates to an improved
means for drying fertilizing and other ma-
terials. ' .

“An object is to provide an improved drier
wherein the drying is effected by highly
heated dir and gases alone and whereby di-
rect contact of fire with the material is
avoided thereby preserving the virtues of
the product and the resultant increase in its
value. )

A further object is to provide an improved
congtruction of drier whereby the various
odors usually passing therefrom may be
passed through the furnace if desired and
thereby the objectionable odors be elimi-
nated. ' .

A still further object is to provide an im-
proved drier in which heat units may be
drawn from the stack of a boiler, passed be-
néath the material to . be dried; then caused
to travel over the material in a direction re-
verse to that in which the material is travel-
ing and forced back through the furnace or
discharged  into another stack, and another
object 1s to provide a machine which shall
be automatic and continuous in its operation
to dry materials fed thereto. ‘

With these and other objects in view, the
accompanying drawings illustrate the inven-
tion wheiein i—. ' -

Figure 1, shows the improved apparatus
partlyinside elevation and partly in sectional
elevation, Fig. 2, illustrates a longitudinal
sectional plan of the drier proper. TFig. 3,
shows a longitudinal sectional elevation o
the same. Fig. 4, illustrates an end eleva-
tion of the drier proper, and Fig. 5, a ver-
tical cross-sectional detail through the same.

Referring to the drawings by numerals, 1,
designates the shell, casing or wall of the
drier proper, which may be constructed of
brick, concrete or other suitable material
and preferably has an_ arched or curved
upper portion, 2; which diminishes in height
from the feed end, 3, toward the discharge
end, 4. A partition plate or wall,-5, extends
longitudinally and horizontally between the
ends of the drier and on the interior thereof

whereby to prodﬁ_cea lower vlongitudinal,

chamber, 6, and an upper longitudinal cham-
ber, 7,—the two- chambers being in commu-

nication at or adjacent to the discharge end
by means of vertical side passages, 8. At

the feed-end, 3, the drier is closed by a ver-
tical plate, 9, and the discharge-end is pro-
vided with another plate, 10, which “effects
a closure of that end. A feed trough, 11, ex-
tends longitudinally through the drier and

has side flanges, 12, which rest upon the

horizontal partition plates, 5, so as to allow
the curved bottom, 13, of the trough to de-
pend into the lower longitudinal chamber, 6,
of the drier. The upper side of the trough
is open and isin direct communication with
the upper longitudinal chamber, 7, of the
drier. - At the discharge-end of the drier,
the trough extends through an opening in

the plate, 9, and the projecting end thereof

has an opening, 14, for the escape or dis-
charge of the dried material. A screw con-
veyer, 15, extends through the trough, 11,
and at the feed end the shaft of this con-
veyer passes through a bearing, 16, and car-
ries a sprocket, 17, around which a drive
chain, 18, passes to effect a rotation of the
sprocket and the screw conveyer. Suitable
supports, 19, are provided in the lower
chamber, 6, of the drier to aid in sustaining
the trough, 11, and steam heating pipes, 20,
are also provided in said chamber whereby
to aid in heating the latter. A conduit, 21,
communicates with the lower chamber, 6,
said conduit extending between said cham-
ber and the stack, 22, of a steam boiler, as
shown in Fig. 1.
is attached to the front plate, 9, and com-
municates with the upper chamber, 7, of the
drier and said exhaust conduit leads to an
exhaust motor or fan, 24,—the latter being-
driven in any suitable manner, such as by
means of a pulley, 25, around which a belt
will be passed. . /

A feed hopper, 26, is conveniently located
at the side of the drier and a feed screw,
27, carried in a trough, 28, serves to convey
the material from the hopper and deposit
it in the trough, 11, on the interior of the
drier where screw-conveyer, 15, will advance
it through the .drying chamber during the
drying operation. The feed screw, 27, in the
present instance, is driven by means of bevel
gears, 29, and, 30,—the latter being carried
on a driving shaft, 31, which is revolved by
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means of a pulley, 32. The shaft, 31, also
carries a sprocket, 83, around which the
chain, 18, passes, so that motion may be con-
veyed from shaft, 81, to the screw conveyer

5 in the drier.
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By referring to Fig. 1, it will be noted
that a conduit, 34, leads away from the ex-
haust motor or fan and that from that con-
duit two branch conduits, 35, and, 86, are
provided which lead to the ash pits of fur-
naces, 37, and, 38, respectively. The branch,
36, is provided with a valve or damper, 39,
whereby communication between furnace,
38, and conduit, 34, may be cut off or estab-
lished as desired, and a similar valve or
damper, 40, enables communication to be es-
tablished or cut off between furnace, 37, and
branch, 35. Another branch conduit, 41,
extends from branch, 35, and enters the
stack, 42, of furnace, 87, and a damper or
valve, 48, in this branch, 41, serves to cut
the same off from branch, 85. - Tt will thus
be seen that by closing valves, 40, and, 43,
and opening valve, 39, the exhaust from the
drying chamber, 7, will be drawn off by the
motor or fan and conveyed by conduit, 34,
and branch, 86, to furnace, 38, where the ex-
haust vapors will pass up through the fire
and thence to the stack, 22. Or, if desired,
valves, 39, and, 43, may be closed and_ the
exhaust vapors then conveyed by branch,
35, to the furnace, 387, or by closing valves,
39, and, 40, and opening valve, 43, the ex-
hause may be sent to the stack, 42.

In operation, the material to be dried will
be dumped into hopper, 26, and conveyed by
screw, 27, to the trough, 11, in the drying
chamber. The screw conveyer, 15, will then
slowly move the material through the
trough toward the discharge end of the lat-
ter, during which time the motor or fan will
operate. The action of this motor or fan
creates a suction in conduit, 23, so as to
draw the vapors and gases from the cham-
ber, 7, into conduit, 28. 'This suction draws
the heat units from stack, 22, through con-
duit, 21, into the lower chamber, 6, of the
drier, admitting the heat in the lower cham-
ber at the feed end of the drier and will act
on the lower side of the conveyer trough,
11.  The heat is then drawn up through the
passages, 8, adjacent to the discharge end of
the drier and into the upper drying cham-
ber, 7, where the heat will be brought into
direct contact with the material in the
trough. The heat passing up through pas-
sages, 8, will be free of vapors that after-
ward are given off from the material being
dried, and acts on the driest of the material
first. The heat then passes over the mate-
rial, picking up the moisture and vapors
and is sucked out of the chamber, 7, at the
feed end where the moisture and vapor is
greatest. By this means the moisture laden
heat is not passed over or brought into con-

1,061,941

tact with the driest of the materials conse-

quently the latter passes from the conveyer

in g much drier condition. As hereinbefore
explained the exhaust may be carried to one
or the other of the furnaces where its pas-
sage through the fire will free it of prac-
tically all the noxious odors. It will thus
be seen that the motor or fan creates a suc-
tion at the feed end of drying chamber, 7,
which draws the heat units from the stack
or other point of heat supply and causes the
heat to travel through chamber, 6, beneath
the material, then up into chamber, 7, and
over the material at the discharge end and
to thereby apply the greatest heat to the
driest ofthe material first, and preventing
the moisture and vapor givéen off by the in-
coming material from passing over that ma-
terial from which the moisture has passed.

Having thus described my invention what
I claim and desire to secure by Letters Pat-
ent Iss—

1. In a drier the combination with a fur-
nace having a fire box and also having a
stack, of a shell detached with respect to
the fire-box of the furnace and having a
feed-end and a discharge-end; means for
conveying material through the shell from
the feed to the discharge-end; means for
conveying gases and heat from the stack to
the discharge-end of the shell and means
for drawing the gases and heat from the
said stack through the conveying chamber.

2. In a drier the combination with a fur-
nace having a fire-box and a stack, of a dry-
ing shell detached with respect to the fire-
box of the furnace and having a lower
chamber and an upper chamber; means for
conveying material through the upper
chamber of the shell; connections between
the lower chamber of the shell and the stack
of the furnace and means connected with
the upper chamber of the shell for expel-
ling the stack gases and heat from said up-
per chamber.

3. In a drier the combination with a fur-
nace having a fire-box and a stack, of a dry-
ing shell detached with respect to the fur-
nace and having a lower chamber and an
upper chamber which communicate at one
end; a trough extending through the shell;
a conveyer in said trough; means for estab-
lishing communication between the stack
of the furnace and the lower chamber of the
shell beneath the feed-end of said trough
and means connected with the upper cham-
ber and above the feed-end of the said
trough for expelling the stack gases and
heat from said upper chamber.

4. In a drier the combination with a shell
having a lower chamber and an upper
chamber and the latter chamber being
larger at one end than the other and being
in communication with the lower cham-
ber at its smaller, end, of means for
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conveying material through the upper
chamber 1n a direction from the larger to
the smaller end; means connected with the
larger end of the upper chamber for creat-
ing a suction therein and means for supply-
ing heat to the lower chamber.

5. In a drier the combination with a fur-
nace having a fire-box and a stack of a dry-
ing shell detached with respect to-the fur-
nace and having a lower chamber and a
tapering upper chamber with a communica-
tion between the smaller end of the upper
chamber and said lower chamber ; means for
conveying material through upper taper-

ing chamber toward the smaller end of the 15

latter; means for establishing communica-
tion between the stack and the lower cham-
ber of the shell and means connected with
the larger end of the upper chamber for ex-

pelling the stack gases and heat from the 20

said upper chamber. )
In testimony whereof I affix my signa-
ture in presence of two witnesses.

ALEXANDER HOFFMANN.
‘Witnesses: '

G. Fero. Voor,
Cuas. B. Maxx.

: .Gopiel of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
' ‘Washington, D. C.”




