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To all wwhom it may concern: :

Be it known that I, Goroon Dox Harers,
a citizen of the United States, residing at
Freeport, county of Nassau, and State of
New York, have invented a certain new and
useful - Conveyer Drying Apparatus, of
which the following is a specification.

This invention is a drying apparatus
wherein a conveyer is utilized for moving
the material within a treatment chamber
for the purpose of subjecting said material
to the action of a gaseous drying agent in
accordance with certain basic inventions in

‘the drying art made the subjects matter of

prior applications for patents Serial Nos.
60.889 and 60,890. '

The apparatus of this invention is useful,
more particularly, in the treatment of such
materlals as can be readily handled by an
endless conveyer, the latter being adapted
to be loaded with the material at one end
portion thereof and to be unloaded -at the
opposite end portion, whereas that part of
the conveyer intermediate said end por-

“tions and loaded with the material to be

. treated is movable within a drying chamber
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in a manner to expose or subject said ma-
terial to the action of the drying agent, for
which purpose it is preferred to impart in-
termittent movement to said endless con-
veyer, whereby there results periods of rest
or dwell during which the operations of
loading and unloading the conveyeér are car-
ried on, and simultaneously therewith the
drying agent circulates into contact with
the material supported by said conveyer
within the drying chamber. The conveyer
being operated intermittently, it follows
that the material loaded thereon is moved
successively from one compartment to an-
other throughout the length of the drying
chamber, and thus the period that said ma-
terial is exposed to treatment is prolonged to
a- substantial extent. '
According to this invention,; the conveyer
carries -the material through the chamber
in the direction of the length thereof, but
provision is made for circulating the drying
agent across the chamber, in a direction
transversely to the length of said chamber,
said drying agent flowing back and forth
across the chamber and successively through
the compartments ‘thereof, whereby said
drying agent is brought into contact repeat-

edly with the materials contained within the
several compartments.

The drying agent, usually air, is heated
preliminarily to a desired temperature, but
as it circulates into successive contacts with
the material and thereby exchanges its heat
for moisture, said agent has a tendency to
become decreased in temperature. In my
invention, however, any decrease in tem-
perature 1s overcome or precluded by boost-
ing the drying agent in the intervals be-
tween its contacts with the moist material,
whereby the drying agent is heated repeat-
edly during its circulation, as a result of
which treatment the efficiency of the drying
agent is unimpaired; in fact, the drying
agent flowing out of the apparatus is at the
same temperature as, or even reheated to
a higher temperature than, when initially
admitted to the chamber, notwithstanding
said agent carries moisture almost to the
point of saturation, whereby the drying
agent is conditioned so as to act efficiently
as a carrier for heat, so that the batch of
material in the last compartment of the dry-

-ing chamber is treated as efficiently as the’

material in the first compartment, and in
the intermediate compartments, of said
chamber. -

The loaded conveyer being impelled in-
termittently and the drying agent being cir-
culated back and forth across said conveyer
transversely to the line of travel thereof, it
becomes important in my apparatus to make
provision for precluding the escape of the
heated drying agent and for the passage

through -the successive compartments of the;

loads in transit upon the movable conveyer.
To these ends. the interior of the drying
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chamber is divided into compartments by -

the employment: of movable walls, the same
being preferably hung from the top of the
chamber so as to depend into close- prox-
imity to the conveyer. Attached to the con-
veyer at intervals corresponding to the
spaces between the hinged walls or parti-
tions are baffles or flights which travel with
the conveyer and are adapted, when said con-
veyer is at rest, to register and to contact
with the hinged walls or partitions, said
baffles or flights on the movable conveyer co-
operating with the hinged walls in forming
the barriers against the escape of the .dry-

ing agent and in directing the line of flow
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of said agent across the conveyer and said
hinged walls or partitions being yieldable
to the movement of the baffles or flights
when the conveyer is in motion.

Other features and advantages of the in-
vention will appear from the following de-
scription taken in connection with the draw-
ings, wherein—

Fig. 1 is a perspective view with parts
broken away to illustrate the interior of the
dr%r‘ing apparatus. '

Fig. 2 is a horizontal sectional plan view
through the drying chamber, the arrows
illustrating the direction of flow of the dry-

ing medium crosswise to the line of travel

. of the endless conveyer.
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“produce one comp

Fig. 3 is a vertical transverse section
through the drying chamber and the con-
veyer, illustrating the parts on an enlarged
scale, :

Fig. 4 is a vertical longitudinal section
through a part of the drying chamber and
the conveyer, certain parts being broken
away to 1illustrate said conveyer and the
baffles on said conveyer being shown in con-
tact with the hinged partitions in order to

%ete' compartment and two
partial compartments of the drying chamber.

A designates a drying chamber, and B an
endless conveyer adapted for movement
within said chamber in order to carry ma-
terial into, through and out of the chamber:
As shown, chamber A is comparatively shal-
low in depth, but the length and width of the
chamber is within a desired capacity of the
conveyer to be used, hence the length and
width of chamber A and conveyer B may be
within limits determined by the skilled con-
structor. It is apparent that the drying
chamber may be constructed in any way
known to those skilled in the art, but it 1s
preferred to utilize a plurality of metal
plates or sheets disposed in parallel order
and separated by interposed spacing mem-
bers so as to produce dead air insulating

-spaces ¢ in the bottom, top and the two side

walls, the opposite ends of said drying cham-
ber being open. The shallow drying cham-

- ber may be supported by any suitable means

at a height convenient to the operator; as
shown, said chamber is supported on legs ¢’.

The endless conveyer is of any type ap-
%roved by the skilled "constructor, but in

igs. 3 and 4 said conveyer is shown as con-

sisting of links b pivoted together at 5’ and
carrying slats 02, said conveyer being pro-

. vided at. suitable intervals with wheels or
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rollers ¢.- The upper lead or run' B’ of the
endless conveyer is movable within the dry-
ing chamber, preferably close to the bottom
thereof; whereas the lower run or lead B2 of

- said conveyer extends exteriorly to the bot-
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tom of the drying chamber. For supporting
the u}éper. run of the conveyer channeled
rails C C’ are secured within the drying

1,405,781

chamber, whereas the lower run B? of the
conveyer is supported by channeled rails
D D’ supported by suitable means below the
bottom of the drying chamber, see Fig. 3. It
is-apparent that the channeled rails ¢ C’ are
supported within the drying chamber near
the respective side walls thereof, so that the
rollers ¢ of the conveyer may travel in con-
tact with the rails and be substantially
housed thereby. The load-carrying run of
the conveyer is thus adapted to operate
within the drying chamber at the lower part
thereof and to be supported against sagging
within said chamber by the rollers ¢ running
upon the channeled track rails. In like man-
ner, the idle or return run of the conveyer is
supported against sagging by the rollers
traveling within the rails D D”. Owing to
the location of the rails D D’ below and éx-
teriorly to the drying chamber, and to the
contact of the return run of the conveyer
with said exteriorly positioned rail, it is
made possible to decrease the vertical dimen-
sions of the drying chamber, thus simplify-
ing and effecting economy in the construction

“of the apparatus.

According to one form of this invention,

.the material to be treated within the chamber
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A is loaded upon one end portion of the con- .

veyer, and after said ‘material shall have
been carried through the drying chamber the
treated product is removed from the other
end portion of the conveyer. Accordingly,
the conveyer exceeds in length the longitu-
dinal dimensions of the chamber, whereby
the loading end portion of the conveyer ex-
tends in one direction beyond the chamber,
whereas the opposite unloading end of the
conveyer extends in an opposite direction
from the other end portion of the chamber,
said exposed end portions being indicated at
b® 0% in Figs. 1 and 2 of the drawings. Roll-
ers or drums E E’ are employed for sup-
porting the end portions of the endless con-
veyer, although it is apparent that other sup-
porting and driving means may be substi-
tuted for the -drums. The drums afford
means for retaining the-éxposed end por-
tions of the conveyer in proper relation to
the drying chamber, whereas the channeled
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rails C C’ and D D’ in conjunction with the -

wheels ¢ afford the means required to sup-
port the intermediate portions of the con-
veyer along the upper and lower runs
thereof. ’

The apparatus and its conveyer are
adapted for carrying a variety of materials
into and.through the drying chamber, and
by extending the opposite end portions of
the conveyer beyond the similar portions of
the drying chamber, the material may be
loaded advantageously upon one end portion
of the conveyer, andin likesmanner removed-
from the other end portion of said conveyer.

It is apparent that bulk or flow material
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may be discharged by gravity upon the ex-
posed end portion b* of the conveyer,
whereas the dried bulk or flow material may
be rapidly discharged at the end portion 5%
Again, the exposed end portion” 5* of the
conveyer, when the latter is at rest, is within
convenient reach of an operator stationed at
one end of a machine so as to manually
load the material upon said end portion &2,
It is apparent that another operator sta-
tioned at the opposite end portion * of the
conveyer can easily remove the dried prod-
uct therefrom, should such product be of a
nature requiring manipulation.by hand. "
In this invention the conveyer is not in-
tended to run continuously, even at slow
speed, although it will be understood that a
slow speed conveyer may under some cir-
cumstances be utilized. It is preferred, how-
ever, to operate the conveyer intermittently
with periods of rest or dwell in order that
the conveyer may be loaded and unloaded

while it is at rest, and in order, further, that’

the material in transit through the dry-
ing chamber may be exposed to the action
of the gaseous drying agent for a long pe-
riod of time. Any desired means preferred
by a skilled constructor may be employed

for the intermittent operation of the end- -

less conveyer, but-in Fig. 1 I have. shown
drum E mounted loosely on a shaft e
equipped with a driving pulley e’, said drum
being made fast with the shaft ¢ by a clutch
(not shown) under control of a lever ez Tt
will be understood that when the clutch is
disengaged from the drum E the conveyer

is at -rest, but’ by shifting the lever ¢ the’

clutch is operated to make the drum E fast

with the shaft ¢ so as to drive the conveyer

B a certain distance equal to the length

of certain compartments in the chamber A, .

as will presently appear. -
The gaseous drying medium, usually pre-
heated air, is conducted by suitable means
into the drying chamber, as for example
by means of a flue F, and the drying me-
dium, after its circulation is carried away
from the chamber by a flue F’, see Fig. 2.

The flues F and F’ are positioned to dis-

charge the air into the chamber so it will
flow in a direction crosswise of the con-
veyer.

Cooperating with the chamber and the con-
veyer are devices which localize the flow of
the drying medium, said-devices performing
the function of means for directing the flow
of air crosswise of the direction of move-
ment of the conveyer and back and forth
across said conveyer, as indicated by the
arrows in Fig. 2. -

At _the point where the conveyer enters
the drying chamber I employ a partition
G; at the point where the conveyer leaves
the drying chamber a partition G/ is em-
ployed, and intermediate said -partitions G

8

and G’ are other partitions G2 Said par-
titions are arranged preferably above the
load bearing run of the conveyer and ex-
tend crosswise of the conveyer and the cham-
ber. The partitions are yieldable to the
movement of the conveyer and the load
thereon, for which purpose it is preferred
10 hingedly connect each partition, as at
g, to the top of the drying chamber, see Fig.
4, whereby the hinged partitions are sus-
pended within the chamber so as to assume
by gravity vertical positions within said
chamber and intermediate the top thereof
and the upper run of the conveyer.

The conveyer is equipped with flights H,
said flights being attached to the slats of
the conveyer and being spaced apart for
distances equal to-the intervals between the
hinged walls G* The flights extend up-
wardly from the conveyer and they are
adapted for cooperation with the hinged
walls by contacting therewith, as in TFig.
4, whereby the contacting -partitions and
flights produce barriers crosswise of the
drying chamber, which barriers qperate to
direct the flow of the gaseous drying me-
dium back and forth across the chamber,
as indicated by the arrows in Fig. 2.
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As shown in Figs. 3 and 4, the rails .

C 'C” and the upper run of the conveyer
are positioned in close relation to the bot-
tom of the chamber A. but to localize the
flow of the drying medium it is preferred
to position other baffles I intermediate the
bottom of the drying chamber and the un-
der surface of the top run of the convever.
Said baffles I are fixed in position to the
bottom of the drying chamber and are nor-
mally below the hinged partitions J, and
substantially in’alinement vertically there-
with, said baffles I being below the upper
run of the conveyer so as to preclude the

flow of the air longitudinally of said con-
‘veyer and the drying chamber.

_Experience in the drying of moist mate-
rials shows that the repeated contact of the

drying agent with such moist materials ef-

fects the exchange of heat for moisture, so

“that the agent becomes more or less saturated

by the absorption of moisture from said ma-
terial, and such contact of the drying agent
with the material decreases the temperature
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of the agent so that if the operation is con- -

tinued for an indefinite length of time the
drying agent loses its capacity for exchang-
ing heat for moisture. In order to attain
efficiency in-the drying operation certain of
my inventions embody means whereby the
drying atmosphere is boosted by reheating
said atmosphere in the inteivals between ifs
contacts with the moist.material. In apply-
ing this principle to, the apparatus of the

“present invention I employ boosters J posi-

tioned within the respective side portions of
the drying chamber and in the path of the
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_drying agent as it flows crosswise of the’con-
veyer.

. As shown, the boosters are in the
form of coils extending for substantially the
full length of the drying chamber at the
respective sides thereof, said reheating coils
or boosters constituting boundaries of the
drying chamber at the respective sides there-
of. These boosters or reheating coils are

quite close to the channeled rails C C’ and.

are spaced sufficiently from the side walls
of said chamber te allow for the circulation
of the drying agent, certain baffles j being
positioned between the coils and -the side
walls of the chamber so as to effect the re-
versal in the line of flow of the drying agent.

This being the construction of the appara-
tus of this invention, the operation is as fol-
lows :— :

The material is loaded upon the exposed
end portion b° of the conveyer and a current
of heated air is conducted by the flue F to
the drying chamber, the barriers and baffles
in which direct the air back and forth across
the conveyer and transversely to the direc-
tion of movement of said conveyer. A de-
sired amount of material having been loaded
upon the conveyer, the operator manipulates
lever e so that the  drum E will impart
movement to said conveyer, whereby the ma-
terial first deposited upon the conveyer will

- be moved into the compartment of chamber
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A formed by the partitions G and G* and the
flights H in contact with such partitions.
The clutch is now thrown out of gear to al-
low the belt to remain at rest for loading
the next batch of materials upon the con-

‘veyer, whereupon' the clutch is thrown into

_mesh with the drum E and movement again
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imparted to the conveyer so as to carry the
first load into the second compartment of the
drying chamber, whereas tle second load is
carried into the first compartment of the

" drying chamber. During the movement of
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the convever and the loads thereon. the
flights H contact with the hinged partitions
which are yieldable to thie movement of the
flights and the conveyer load. but after the
flights shall have passed the partitions, the
latter swing back by gravity to their normal
positions. The operation of placing succes-
sive loads upon the conveyer and intermit-
tently moving said conveyver so as to advance
the materials into the different compart-

- ments of the drying chamber are continued

55

until the convever shall have been fully

_ loaded and the successive compartments

60

charged with the material to be treated, but
during these several operations the drying
medium is circulated back and forth within
the drying chamber and crosswise of the
conveyer so that the drying medium will
have contact successively with the different
batches of material. Said drying agent dur-
ing its circulation flows into contact also
with the boosters, the effect of which is to re-
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heat the drying agent and thus maintain the
same at a substantially uniform temperature
or to even increase the temperature of the
drying agent should it be found desirable,
whereﬁ:)y the efliciency of the-drying -agent as
a carrier for heat is not impaired by the ex-
change of heat for moisture. The operation
of intermittently moving the conveyer is
continued so that the successive batches of
the treated material are exposed for access
upon the exposed delivery end portion b* of

the conveyer, whence said material may be

discharged by gravity or manually removed
as desired, but during such operations the
flow of the drying agent is constant, the
waste moisture-laden air Dbeing delivered
from the apparatus by the flue F’, or its
equivalent.

Having thus fully described the invention,

what T claim as new, and desire to secure by

Letters Patent is:

1. In a drying apparatus, the combination
with a drying chamber, and a conveyer op-
erable therein, of means for circulating a
drying agent, and means for directing the
flow of said drying agent in a path trans-

versely to the direction of movement of said

conveyer, said directing means being sup-
ported within the chamber independently of
the conveyer. :

9. In a drying apparatus, the combination
with a drying chamber, of an endless con-

veyer movable therein, means for circulat-

_ing a drying medium within the chamber

and in a direction crosswise of the direction
of movement of the conveyer, and means
vieldable to the movement of the conveyer
for directing the circulation back and forth
across the path of said conveyer.

3. In a drying apparatus, the combination,

with a drying chamber, of an endless con-
veyer the upper and lower leads of which
are positioned for operation within and ex-
teriorly to said chamber, respectively, means
for circulating a drying medium, and means
cooperating with the upper lead of the con-
veyer for directing said drying medium in
a path crosswise of the direction of travel of
said conveyer.

4. In a drying apparatus, the combination
with a chamber, and a conveyer operable
therein, of means for circulating a drying
agent, means in operative. relation to said
conveyer and supported independently there-
of for directing the flow of the drying agent
in a path transversely to the travel of said
conveyer, and means for boosting the drying
agent in the intervals between its contacts
with the load of said conveyer.

5. In a drying apparatus, the combination
with a chamber, and a, conveyer operable
therein, of means for circulating a drying
agent, a plurality of devices separate from
said conveyer and in operative relation there-
to for directing the flow of the drying agent
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in'a path transversely to the travel of the
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conveyer, and means for imparting move-
ment intermittently to said conveyer. v

6. In a drying apparatus, the combination
of a chamber, a conveyer operable therein,
means for imparting movement intermit-
tently to said conveyer, means for circulat-
ing a drying agent, and means for directing
said drying agent crosswise of the direction
of movement of the conveyer, said directing
means being in the path of and movable rel-
atively to said conveyer.

7. In a drying apparatus, the combination
of a chamber, an endless conveyer operable
therein, means for imparting movement in-
termittently to said conveyer, means for cir-

culating a drying agent, and partitions with- -

ing said chamber for directing the flow of
the drying agent crosswise of the conveyer,

said partitions being  installed normally

within the chamber and yieldable to the
travel of the conveyer. ‘ '

8. In a drying apparatus, the combination
of a-chamber, an endless conveyer operable
therein, means for imparting movement in-
termittently to said conveyer, means for cir-
culating' a drying ‘agent, partitions sup-
ported within the chamber and yieldable to
the travel of the conveyer, and means car-

‘ried by the conveyer and adapted for con-

tact successively with said partitions so as
to cooperate therewith in the production of
barriers adapted to direct the flow of the
drying agent crosswise of the conveyer.

9. In a drying apparatus, the combination
with a chamber and a conveyer, of barriers
positioned intermediate the chamber and the
conveyer, and means for circulating a dry-
ing agent:into contact with said barriers the
latter operating to direct the flow of said
drying agéent crosswise of the load-bearing
run of said conveyer. »

10. In a drying apparatus,the combination
with a chamber, of a conveyer the load-bear-
ing run of which is movable within said
chamber, flights movable with said con-
veyer, partitions arranged in the chamber and
in the path of said flights so as to contact
therewith in the production of a barrier, one
of said parts being yieldable to the move-
ment of the other part comprising the bar-
rier, and means for circulating a drying
agent. v o )
11. Ina drying apparatus,the combination
with a chamber, of a conveyer the load-bear-
ing run- of which is movable within said
chamber, flichts ~movable with said con-
veyer, partitions hung within said chamber
and positioned for contact with said flights
so as to cooperate therewith in the produc-
tion of barriers operating to direct the flow
of a drying agent crosswise of the conveyer,
and means for imparting movement inter-
mittently to said conveyer.

12. Inadrying apparatus, the combination

5

with a chamber, of a conveyer the load-carry-
ing run of which is movable within said
chamber, means for circulating a drying
agent, movable barriers within said chamber
for directing the flow of the drying agent
crosswise of the conveyer, and boosters ad-
jacent to said conveyer and in the line of
flow of said drying agent. ,

13.'In a drying apparatus, the combina-
tion with a chamber, of a conveyer, the load-
carrying run of which is movable within said
chamber, means for circulating a drying
agent, movable barriers within said chamber
for directing the flow of the drying agent
crosswise of the conveyer, and boosters rang-
ing lengthwise of said chamber and posi-
tioned to form the boundaries of the drying
chamber at the respective sides thereof.

14. In a drying apparatus, the combina-
tion with a chamber, of an endless conveyer
the loading and. discharging portions of
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“which are extended beyond the ends of said

chamber and the load-carrying run of which
is movable within said chamber, means for
circulating a drying agent, means for di-
recting the flow of said agent within the
chamber;, and means for imparting move-
ment intermittently to said conveyer.

15. In a drying apparatus, the combina-
tion with a chamber, of an endless conveyer
the load-carrying run of which is movable
within said' chamber, means for circulating
a drying medium, baffles positioned within
the chamber for directing the flow of the
drying agent crosswise of the line of move- 100
ment of the conveyer, and means for impart-
ing movement to said conveyer-with inter-
vals of rest or dwell. ,

16. In a drying apparatus, the combina-
tion with a chamber, of an endless conveyer 105
the load-bearing run of which is movable
within said chamber, flights carried by said
conveyer, baffles hung within the chamber.
and adapted for contact with said flights,
means for imparting intermittent movement 110
to said comveyer, means for circulating a
drying agent within the chamber, and boost-
ers adjacent said conveyer and in the line of
flow of said drying medium adapted for cir-
culation in the chamber. :

17. In a drying apparatus, the combina-
tion with a chamber, of rails fixed within
said chamber at the respective sides thereof,
an endless conveyer the load-bearing run of
which is provided with wheels adapted to 120
ride against said rails, baflles operating with-
in the chamber for directing the flow of a
drying agent into contact with the load upon
said conveyer, means for circulating said -
drying agent, and boosters adjacent said 125
rails and in the line of flow of said drying
agent. . S !

18. In a drying apparatus, a relatively
shallow chamber, an endless conveyer the
load-bearing run of which is movable within 130
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the chamber and the return run of Whiéh is.

exteriorly to said chamber, baffles fixed be-
tween the bottom of the chamber and the
load bearing run of the conveyer, other baf-
fles hung within the chamber, flights mov-
able with the conveyer between the fixed and
movable baffles, and means for circulating a
drying agent.

19. In a drying apparatus, a chamber, an
endless conveyer, means for circulating a
drying agent, baffles positioned within the
chamber, flights movable with the conveyer
into cooperative relation to the baffles so as
to produce barriers operating to direct the
line of flow of said drying agent, and means
for intermittently moving the conveyer for a
distance equal to the intervals between the
baffles. , ,

. 20. In a drier, 2 chamber, means for trans-
porting material within said chamber, means
for circulating a drying medium, and means
for-directing the flow of said drying medium
in a path crosswise of the direction of

- movement of said material transporting
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means, said flow directing means being sepa-
rate from the material transporting means.
21. In a drier. a chamber, means for trans-

porting material within said chamber, means

for circulating a drying medium; means
separate from the material transporting

. means for directing the flow of the drying

86

medium in a path crosswise of the direction
of the material transporting means, and
means for reheating the drying medium dur-
ing its circulation within the chamber. .

22. In a drier, a chamber, means for carry-
ing material therein, means for circulating a
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drying medium, boosters positioned at the
respective sides of the path of said material
transporting means, and flow directing
means separate from the material trans-
porting meéans for directing the drying me-
dium in a path crosswise of the direction of
movement of the material transporting
means and into contact alternately with said
boosters and the material adapted to be car-
ried by said transporting means.

23. In a drier, the combination with a
chamber, of a material conveyer operable
therein, means for circulating a drying at-
mosphere within said chamber, and flow-di-
recting means for controlling the course of
the drying atmosphere crosswise of said
conveyer, said flow-directing means being
mounted separately from said conveyer.

24, In a drier, the combination with a
chamber, and means for circulating a dry-
ing atmosphere therein, of a material con-
veyer, and -flow-directing means yieldable
relatively to the travel of said conveyer,
said flow-directing means being so related to
the conveyer as to direct the drying atmos-
phere crosswise of said conveyer.

25. In a drier, a chamber, means for circu-

lating a drying atmosphere therein, a con--

veyer movable within said chamber, and co-
operating baffles for directing the flow of the

“drying atmosphere crosswise of the conveyer,
.certain of said baflles being movable, with

the convever and other baffles being yieldable
relatively to the conveyer. ;
In testimony whereof I have ‘hereunto

signed my name.

GORDON DON HARRIS.
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