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UNITED STATES PATENT OFFICE.

NATHANIEL §S.

WILLET, OF NEWARE, NEW JERSEY.

‘DRYING-HOUSE.

SPECIPICATION torming part of Lietters Patent IV 0. 390,737, dated October 9,1888.

Application filed September 20, 1886, Serial No. 214,816,

(No moﬂel;)

1o all wiom it maiy concern:

Beit known that I, NATHANIEL S. WILLET
a citizen of the Umted States, residing at New
ark, in the county of Essex and State of New’
Jersey, have invented certain new and use-
ful Improvements in Drying-Houses; and I do
hereby declare the following to be a full, clear,
and exact description of the invention, Sueh as
will enable othersskilled in the art to which
1t appertains to make and use the same, ref-
erence being had to the accompanying draw-
1ngs, and to. letters of reference marked there-

on, which form a part of this specification.
| The object of thisinventionis to provide an

improved drying-house wherein glue, brick,
lumber, cotton, &e., may be thoroughly drled
the plmmry intention being to control the
carrents of hot air, so that they may be di-
rected to any part of the house to increasethe
temperature thereat, partiecularly on different
levels, and also to xemeve the said air after it
has extracted the moisture from the drying
material and has become saturated; and, far-
thermore, by the peculiar fumnnement of the
air-flucs te cause the currents of air to pass
through the house at a rapid rate, whereby
the drymn process 18 greatly ff1,0111t¢1ted

The 1invention is fmther designed to utilize
all of the hot air foreed into the house by so
constructing the same that the currents of air
may be controllied outside of the drying-cham-
ber. | |

In the accompanying two sheets of draw-
ings, 1n wihich similarletters of reference indi-
cate corresponding partsin each of theseveral
views, I'igure 1 is a sectional view taken ona
horizontal plane beneath the roof of the house.

Iig. 2 1s a longitudinal section through line 2,
Iig. 3 18 a transverse section through

Iig. 1.
line y, Iig. 2, FKig. 4 13 a perspective view of
a portion of the (‘lryinﬂ' -racks and of the re-
movable doors. Fig. 5, Sheet 2,18 a ground
plan of the drying- house the various ducts or
flues being uncovered to indicate the direetion
and relthe arrangement thereof. Iig. 6 1sa
longitudinal seetion through z on Ifig. 5. Figs.

7, 3,9, and 10 are views of dlﬂ'erent forms of
drying-boerds, and Fig. 11 is a perspective
view of the vertical flue.

The drying-house, as shown in said views,

|

brick, or other suitable building material, and
running longitudinally through said house are
tracks 0, and also extending along each end of
the building are cross-tracks ¢, in which are 55
arranged turn-tables ¢, placed opposite each
end of the tracks . These tracks and turn-
tables serve as a convenient means of convey-
ance for the materials to be dried into and
from the drying-house; but other means for
transporting the material to be dried may be
used in lieu of said tracks, all of which, how-
ever, are not essential to the drying function
of the house.

Extending transversely across the drying-
house, at a suitable distance from each end
thereof, are partitionsdd’, provided with doors
therein, where the tracks pass therethrough,
sald partitions forming an interior drying-
chamber, D, in which are arranged racks d’,
constructed to hold suitable dr ying-boards and
provuled with removable doors @ in each dry-
ing-compartment, the space between the ver-
tical posts constituting adrying-compartment,
said doors being eeeured by buttons d*,asshown 75
in IFig. 4.

if desweble in drying lumber theracks may
be removed entir ely and the lumber piled
within the house.

The system of circulating flues or passages 8o
18 1llustrated more clearly in Fig. 5, one setof
flues leading the hot air from the blower and
heaterinto, through, and from the inferiordry-
ing-chamber back to the heater and blower,
the other set of flues conducting the saturated
air from the interior chamber out into the open
air. |
The hot-air system cousists of a flue, e, ex-
tending, preferably, across the end of the dry-
ing-house from the blower L}, and provided
with openings ¢, leading up into the compart-
ment between the cross-partition d and the
end of the house. Above said openings are
arranged vertical flues ¢°, having outlet-flues
¢’ at intervals therein projecting through the
partition d,each outlet-flue opening intothe in-
tertor chamber just above cach longitudinal
row of drying-boards, as indicated in Fig. 2.
Kach of said flues ¢’ is provided with a cut-off
or damper, ¢/, and in the main vertical flue ¢’, 100
between the flues ¢’, are also arranged dampers
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consists of an outer wall, a, of wood, stone, | ¢, these several dampers being de31gned to
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control and dirvect the heated air through any |

one of the outlet-flues, so as to distribute the
same to either the lower or upper parts of the
interior drying-chamber, or to any intermedi-
ate point therebetween. |

At the opposite end of the drying -house 18
a second cross ortransverse flue, 1, correspond-
ing to the flue ¢, and also provided with open-
ings f/, leading up into the compartment be-
tween the partition @ and the end of the house,
and also provided with vertical flues f~, con-
structed and arranged similarly to vhe flue ¢
By this arrangement the hot air may be 1n-
troduced into the bottom of the chamber 1D at
one end thereof and expelled at the top of said
chamber at the opposite end, or it may be in-
troduced at the top and expelled at the bot-
tom, or may be caused to pass.through the
drying-chamber at any angle or in any direc-
tion by means of said vertical flues. Connect-
ing said flue f with the heater X', and through
it the blower, are one or more return-flues, g
¢, running on opposite sides of the drying-
chamber and communicating with said heater
by a transverse flue, ¢° as shown in Ifig. 5.

Should it be desirable to reverse the direc-
tion of the current of hot air and introduce the
same into the opposite end of the drying-
chamber from that previously described, gates
g* ¢* are provided in the flues g°and e, asshown
in Fig. 5, which prevent the air {rom passing
therein, and a flue, ¢°, provided, leading from
the blower into the flue g, and therethrough
tothe fartherend of the drying-house. A flue,
¢’, leading from the fluee, returns thereversed
current of air to the heater and therethrough
to the blower. When the current is sent
through theflue ¢,vertical flues ¢’,&e¢., intothe
drying-chamber, said gates ¢’ ¢' are raised
and the gates ¢". and ¢° closed, which prevents
the air from passing into the flues ¢" and ¢’
Thus the air may be forced into either end of
the drying-house, as desirable.

The several passages constitute the system

“of hot-air flues by means of which the heated

air is forced into and expelled from the dry-
ing-chamber, passing from and returning to
the blower and heater, the blower thus acting
also as an exhauster for drawing the air from
the drying-house. DBy thus passing the same
charge of heated air repeatedly through the
drying-chamber great economy is secured in
the fuel consumed in maintaining the proper
temperature of the currents of air. Alfter the
heated air has passed and repassed several
times through the drying-chamber, it becomes
satnrated with the absorbed moisture and 18 no
longer capable of retaining any more mois-
ture, and muost be expelled from the drying-
house and be replaced by dry heated air. To
accomplish this, suitable conducting-passages
are provided, through which the damp air is
driven out into the open air.

In Figs. 1 and b are illustrated said damp-
air passages or flues 1 24/, which extend be-
neath the drying-racks and open at one end
into the flue f, as shown.

L.

vided with suitable covers, %% lead from th>
interior drying-chamber into said passages
J. B/, and when uncovered permit the heavily-
laden air to descend into said passages and
therethrough into the flue fand into the draft-
chimneys. S | | |

To prevent the saturated air from passing.
intothe return-flues, gates ¢ are provided there-
in, whiel effectually stop theair from flowing
therethrough,and thereby directthe saturated
air into the draft-chimneys j 4 and through
the same out into the open air. Gates j* are
provided in the said chimneys, IFig. 5, which
are closed when the air is passing through the

“drying-chamber- and are opened to allow the

expulsion of the damp air. The damp-air
Aues i 1 are also provided with gates A* h* at
the point where said flues enter the fiue f, and
whieh are closed when the hot air is passing
through the drying-chamber from end to end
to prevent the air from escaping into said flues
By means of these gates the air may be
forced up into the drying-chamber through
the openings 7% and pass to the heater and
blower through the vertical flue ¢% flues ecand
¢". When thus operated, the exit of the air
through the flues f, /%, g, and g’ is prevented by
closing the gates and dampers therein.

In driving out the saturated air all flues
leading back to the heater and blower or ex-
hauster from the interior drying-chamber are
closed and the outside air is drawn bthrough
the flue p, Fig. 1, and forced into the drying-
house, thereby driving the damp air from the

house through the flues %, I/, and finto and

through the draft-chimneys j, or, if desirable,
said flues 2 7' may be closed and the damp air
forced through the vertical flues to the said
chimneys. Before the dry outside air is ad-
mitted or forced into the drying-chamber ov
comes in contact with the material drying
therein it is heated by passing through the
heater, avoiding thereby any injurious effects
upon the drying material by lowering the tem-
perature thereof. |

To prevent the escape of heat from the dry-
ing-compartments, rubber or other packing,
2, Fig. 4, may be used around the removable
doors. ‘When theracks are removed from the
drying-chamber, the boards shown in FKigs. 7,
8, and 10, nsed particularly for brick, may be
piled upon each other, as indicated 1n Fig. 9,
the currents of air passing between the boards,
which consist of a base- board, s, and end
strips, &', which project above the base-board
s and are provided with an opening, §°, In
either or both of said strips, as 1n Ifig. 10.
These openings serve the double purpose of
permitting the free passage of the air, and also
facilitate the removal of the forming-mold
from the brick-board.

While the partitions d, which form the in-
terior drying-chamber, are advantageous, 1n
that by their use they provide a compartment
in which the dampers in the vertical flues may
be opened and closed without entering the

Openings A% pro- | room in which the drying material is placed
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and afford shelter for the workmen, still said
partitions may be dispensed with and the
dampers in said vertical flues operated from
without the house or by the workmen enter-
Ing the sane.

The rapidity with which the drying-opera-
tlon is earried on depends more upon the rate
at which the currents of air pass through the

drying-rooms than upon the tempemture of |

the air, as the evaporation of the moisture
takes place more quickly under the influence
of a rapidly-moving current of air at a low
temperature than by a slow current of air at
a high temperature; hence it is of prime im-
portance that the air-flues be so constructed

that the currents of air from the blower are |
| sire to claim the following:

under perfect control, so that the air may be
introduced into the dx; ing-house at any point
having the initial pressure or velocity im-
parted to 1t by the blower, and that the air at
said initial velocity may be directed into any
part of the drying house. Furthermore, by
contracting the openivgs by means of the
dampers thftt lead into the house, so.that the
area thereof is less than that of Lhe nozzle of
the blower,the velocity of the currents may be

greatly 1110reased By construeting the verti-
cal flues at each end of the house, so that they
are disconnected one from the other above the
transverse flue which communicates with the
bottom of each flue, the currents of air are con-
fined within a limited space, and hence are
under more perfect control and made much
more effective than when the nozzle or flue

from the blower opens directly into a large

open space and the foree of the current is
greatly diminished. By employing separate
and disconnected flues extending npward and
communicating with the blowﬁr of such size
in cross-section as that the ag memfe size of all
of said vertical flues eommummtlng directly

with the blower i1s equal to or less than the

size 1n cross-scction of the nozzle of the blower,
the 1nitial pressure may be preserved and con-
tinued into and through the drying-room. By
the employument of dampers to enlarge or di-
minish the outlets for the escape of the air-
currents into the drying-room the pressure,
and 1n consequence the velocity, of the current
may be increased above the initial velocity
imparted to the air by the blower. The ptir-
pose of this construction istoso direct the air-
currents directly over and around the drying
brick, so as to resemble as nearly as possible
the action of the wind in drying in the open
alr, In which, as is well known, moisture is
more readily and quickly evaporated under
the action of a high wind than the heat of the
sun alone.

I am aware that it is not -broadly novel to

foree a current of alr longitudinally through
a drying-compartment, and hence do not elaim

a drying-house constructed and arranged for
that purpose, as various system of flues have
been devised to accomplish that end. My ar-
rangement of flues, however, differs from those
heretofore made in that the vertical flues are
separately arranged and communicate inde-
pendently with the drying-chamber, and are
provided with such a system of inlets and oub-
lets to and from the drying-chamberand damp-
ers that the currents of air can be caused to
circulate longitudinally through the drying-
room In any direction and at varying velocl-
tles, as hereinbefore described.

Having thus deseribed the invention, 1 de-

1. In a dryiog-house, “the combination of
transverse flues ‘u‘mnwed one at or-near the

Dbottom of each end of the house, with a series

of independent vertical Huesextending up from
each of the transverse flues, each of the said
vertical flues having discharge - orifices ar-
ranged at different heights therein and pro-
vided with a damper to regulate or cut off the
passage of air at each orifice, substantially as
set forth.

2. In a drying house, the combination of a
horizontal flue at ecach end of the house and
vertical flues extending up from each of said
horizontal flues and provided with regulating
or cut-oft gates or dampers at different levels,
aud orifices below said dampers, also provided
with regulating or cut-off gates or dampers in
each orifice, and return-flues connecting one
of said horizontal flues to a heater, all substan-
tially as and for the purpose set forth.

3. In a drying-house, the combination,with
a blower and heater, of a transverse horizontal
flue connected directly to the blower, and a

branch flue, 4%, connecting said horizontal flue

with the heater, and gates for controlliing the
passage of air through the same,a sceond trans-
verse horizontal flue at the opposite end of the
house, and return-flues ¢ and ¢’, connecting it
with the heater. and branch or extension flue
g’ from return-flue g, connecting said return-
flue with the blower also, and n*ates for con-
trolling the passage of air through the same,
each of said transverse horizontal flaes belng

provided with independent vertical Aues, and

means,substantially as described, for discharg-
ing from the same at any height, as set forth.
In testimony that I c¢laim the invention set
forth above I have hereunto set my hand this
27th day of September, 1886.
! NATHANIEL 8. WILLET.
VWitnesses: |
FREDK, IF. CAMPBELL,
FREDK. C. FRAENTZELL,
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