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To all whom it may concern: ]
Be it known that I, CHARLES F. BUTTE CAs-
PARI, of the city and county of San Francisco,

provement in Driers; and I hereby declare the
following to be a full, clear, and exact descrip-
tion of the same. — | ]
My invention relates to certain improve-
ments 1n apparatus for drying and preserving
fruit, food, or other materials, and depriving
the exposed material of moisture by means of
currents of air,warmed, desiccated, or impreg-
nated with anti-putrescent or other substances.
My invention consists, essentially, of a pair
of drying-chambers arranged side by side, but
separated from each other except at one end,
a heating-chamber at the other end communi-
cating with each of said chambers through

valvedinduction orinlet passages,and passages |

In each of the chambers communicating with
exhaust-chambers and provided with valves
whereby the exhaust may be drawn in either
direction at the will of the operator, the cham-
bers and the passages being so arranged that
the exhaust is drawn through one chamber
across into the next, and then in the opposite

verse, the draft being continuous through both
chambers in either direction. This construc-
tion provides a compact chamber without any

drying-chambers, and givesall the advantages
of reversed currert, uniform drying, and sim-
plicity of action. | .. B

My invention consists, further, of the cham-
bers arranged side by side, but separated ex-
cept at one end, as above described, with in-
duction-pipes for admitting theair to different
parts of the chamber,and discharge-pipes with
their openings opposite those of the induction-
pipes, and with means for maintaining a cur-
rent longitudinally throughout the two cham-
bers, whereby a transverse current ig estab-
lished, together with a longitudinal general

My invention also consists of details of con-
struction, as hereinafter explained. o
Referring to the accompanying drawings for

urelis a horizontal section showing the ground

plan of the exhaust-chamber and air-channels | which the heated air may be discharged down-

and other parts. Tig.2isa horizontal section
taken S0 as to show the arrangement of the
distributing-pipes in or near the ceiling and:
Fig. 3 is a vertical section 355

other details. |
taken through the drying-chamber, stove, and
draft apparatus or fan. Fig. 4 isan enlarged
transverse section showing the mouth of the
distributing-pipes and wheel. Tig. 5is a ver-
tical section of the stove, the hot-air chambers,
and exhaust-chamber, with the fan-wheel N.
Fig. 6 1s an enlarged transverse vertical sec-
tion of the stove or heater, showing the desic-
cators and other parts.  Figs. 7,8, and 9 show
the manner of supporting the trays within the

chambers, with the turning apparatus on the
~celling.

Fig. 10 is a cross-sectional view on
line x# z of Fig. 3. Fig. 11 is a cross -sectional
view on line y y of Fig. 3. -
In the drawings, H H' is a chamber having
any desired length and direction; but it should

return upon itself, so that the ends are side by

side, or near each other. The chamber may
be provided with transverse diaphragms, by

~which any portion of the length may be cut
off, so as to reduce the size of the chamber

when a small quantity of work is to be done.

At one end of the apparatus is a stove or
heater, D, into which the atmospheric air is
drawn through a chimney or flue, K, (see Fig.
6,) of considerable height, so as to insure its

being pure. This air may pass over the trays’
‘H upon each side of the heater containing

any material by which the air maybe deprived
of its moisture. Afterpassingover thesetrays,

1ngs or pipes, {, Fig. 6, into the spaces around
the heater, and from these the heated air passes
out into a chamber, » % v v, from which it is

led through pipess and s along the upper part,

near the ceiling of the drying-chamber. Out-
side of this chamber %, and next to the dry-

ing -chamber, is another chamber, X, where

the air which is warmed by radiation from the
heater and the ehamberw v is stored, and from
which it passes directly into the drying-cham-
ber through shutter-openings 4, Fig. 1.
two sets of inlet-pipes r+ s s, (thelatter shown
in dotted lines in Fig. 2,) passing along the
upper part of the chamber, are of different
lengths, with outlets equally divided, through

60

‘theailr passesin through numerous small open-

95
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100
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ward into the upper part of the chamber. ' chambers H H' into the exhaust-chamber F

Each set has its discharge-openings on both
sides of the central partition, so that alr drawn
from one set is discharged into both sides; but

the general current is in one direction when

one seb is used and inthe othey direction when
the other set is used. _
Below the stove or heater is a rotary fan or
suction-wheel, N, revolving in a chamber or
passage, I, which communicates with thedry-
ing-chambers H H’ by means of the valved

ports ¢ and ¢ and of the channels » and 7/,

which extend along beneath the floors of the
chamber and have openings or passages o lead-
ing from the chambers H H’ into them at in-
tervals from one end to the other. 'These

channels » #’ are arranged on the same prin-

ciple involved in the arrangements of the sys-
tems of pipes » and s. When the port a is
closed, the suction is through openings lead-
ing to both pipes nn’ on both sides of the par-
tition and in both chambers H and II’, and
when the position of the valves is reversed
and the current sets the other way the indue-
tion of the current is down through the open-
ings on both sides in the same manuner.
When the fan N is in operation,adraftis pro-
duced through the channelsn #»' and the pipes
r or 8, and this causes the atmosphericair to
be drawn down the entrance-shaft, passing
through the desiceators E E around the heat-

 ing-spaceofthestoveD. Thepartly desiccated

35

40

45

and heated air collects in the chamber«w v v v !

and passes through the distributing-pipes
along the ceiling into the drying-chamber,

“circulating downward through the exposed

material, absorbing as much moisture as pos-
sible, and forming deposits of the chemicals 1t
contains. The partly-saturated air enters the
openings ¢ o in the channels n %/, passing
through these channels to the exhaust-cham-

“ber, from which it is discharged at the periph-

ery of therotary fan intotheopen air. It will
be seen that by this method of drawing theair
downward, instead of allowing 1t to rise up-

- ward, as is usual in driers, the descending

current carries with it all impregnating mat-

_ter and divides it equally over the whole dry-

50

53

65

65

ing-chamber. -
which are located the smoke-flues m and m',
leading from the furnace to the chimney A.
These channels are larger than the flues, and
in the space around the flues air 1s warmed

and discharged upward through openings ¢
into the chambers H and H'. Therising warm .

air from the flues m and m’ meets the descend-
ing draft. The velocity of the latter 1s re-
tarded, the resistance .partly overcome, and
almost perfectintermixfture takes place. Time
is allowed and there is a very heavy percent-
age of saturation equally over the exposed
material, and all partial currents,and conse-

“quent stagnations and imperfect circulation,

are successfully regulated.

tered and uninfluenced.

Underneath the chambers are channels in

_ | ject-matter of my application,
The passages which lead from the drying- | 195,031, filed March 12, 1886.

are provided with ports or gates ¢ and ¢,
which may be closed by hand, or may be so
connected that when one is closed the other 1s
opened. The ports may be mechanically con-
nected with the slide-valves over the openings
of the distributing-pipes and the openings ¢ ¢

‘below them.

The rotary fan is steadily at work, unal-
It produces a pow-
erful suction and draws the atmospheric air
through the air-shaft, desiccator, and through

the stove, and deposits heated desiccated air

into the hot-air reservoir or chamber 4 « v v.

The port ¢ being opened opened, the hot airis

discharged near the ceiling and hurled over
the whole width of the chambers H H' by the
pipes » r . The descending current of warm
desiceated air circulates through the material
exposed, and within one-half minute it 18 pass-
ing partly-saturated air through openingso o
into the channels # #/, and through the portc
into the suction of the fan, the general current
being from the side of the valved port a
around the chambers to the port c¢. If the
port ¢ is closed, the pipes sand openings ¢ on
that side are open.

neath them are closed. The hot-air reservoir
discharges now into the dotted pipes sss. The

descending current again performs its work

and passes the saturated air into pipes o 0 o

and channels # #’ through port « into the sue-

tion of the fan. This time the general current
of the fan has been from the side of the valved
port ¢ around the chamber to ¢ in the reverse
direction of the arrows in the plans..

By the construction described all the heat
is utilized, the hot air isthoroughly circulated
in the drying-chambers, and while i1t is thrown

versible circulation, rendering the drying uni-
form throughout the chambers. The traysare
made of galvanized iron, upon which the fruit

or material to be dried is placed, and are sup-

ported in any suitable or desirable manner.

| In the present case I have shown them about

seven feet long and three feet four inches wide,
and as having bars placed between them pro-

jecting from their sides, which enter spaces be- -

.70

73

80

The porta is opened and
the pipes » on that side and openings ¢ be-

95

100

105

vertically it also has a longitudinal and re-

110

115

tween blocks I L, which are fixed in ropes

suspended from crosses O in the upper part of
the chamber; or the trays may besupportedin
any other suitable or desirable manner, so that
each pile can betarned. The smoke-fluesof the
stove or heater are carried, preferably,beneath
the surface of the ground to a chimney which
issitnated at the oppositeend of theapparatus.

I do not claim in this application the par-
ticular construction of the drying-chamber,

the means for producing currents transversely

from top to bottom through the chamber, nor
the means for preparing the air to be used 1n

the chamber, as these features form the sub-
Serial No.

I20
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130
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Having thus described my invention, whabt |
I claim, and desire to secure by Letters Pat-
ent, IS—--

1. In combination, a palr of drying-cham-
bers arranged side by side, but separated from
each other except abt one end, a heating-cham-

ently with each of said chambers through
valved inlet-passages, exit-passages in each of
sald chambers at the same end at which the
Inlet-passages are placed, and provided with
valves, and an air-forcing apparatus arranged |
to force air through both chambers in either
direction, substantially as deseribed. |

2. In combmabwn a pair of drying-cham-

bers arranged side by side, but separated from |

each other except at one end, a heating-cham-
ber at the other end with valved passages lead-
ing from the heating-chamber to inlet-pipes,
each being arranged to admit the air at va-
rious points throughout both chambers, and
an exhaust-passage 1n each chamber, leadmn‘
to valved openings into an exhaust- chambel

all substantially as described.

Ty

3..In combination, drying-chambers ar-
ranged side by side, but separated except ab
one end, a heating-chamber at the other end,
with valved communication from the heatmﬂ'-
chamber on each side, leading 1ndependently .
into different parts of both ehambers, and anex- 30
haust-passage from each chamber, with open-
ings from the various parts of both chambers,
leadmg through a valved opening info a com-
mon exhaust- cha,mber the openings of the ex-
haust in the chambers being opposite those of 33
the inlet-pipes, whereby the current of air

25

‘may be discharged across the chamber and

drawn lengthwise of both in either direction,

substantially as described.
In witness whereof 1 have hereunto set my 10

hand.
CHARLES F. BUTTE CASPARL

Wltnesses
S. H. NOURSE,
H. C. LEE.
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