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To all whom it may concern:

Be it known that I, RALPH S. JENNINGS, &
citizen of the United States, residing at Bos-
ton, in the county of Suffolk and State of
Massachusetts, have invented certain new and
usefal Tmprovements in Drying Apparatus,of
which the following is a specification, refer-
ence being had therein to the accompanying
drawings.

Figure 1 is a top plan view of a seb of ap-
pliances embodying my improvements.
2 is a view, partly in section, partly in side
elevation, of the condensing or cooling appa-

_ ratus. Fig. 3 is a longitudinal section of a

part of one of the air-ducts. Fig. 4 is a cross-
section of the same. Xig. 5isa longitudinal
section of a drying-room. Fig. 6isa view on
the line z « of Fig. 1, the inlet and outlet
ducts for the drying air not being shown.
Fig. 7 shows a modified form of the racks for
supporting the articles to be dried. Fig. 81is
a longitudinal section of a modified form of

the drying-room, this figure showing, also, a,

series of supporting-racks mounted on trucks.
Fig. 9 is a partial sectional view of a cooling-

“room, to which the articles can be taken from

the drying-voom to lower their temperature.
Fig. 10 shows one of the trucks detached, it
illustrating, also, the method of manipulating
the racks. TFig. 11 is an enlarged view of the
bottom of one of the racks. Fig. 12 isa par-
tial end view of the drying-room shown in
Fig. 8, one of the end doors being partially re-
moved, showing in end elevation the interior
series of racks upon a truck. Fig. 13 isasec-
tional view of a drying-room and an adjacent
cooling-room, the cooling-room in this case
being sitnated by the side of instead of at the
end of the drying-room, and the racks being
suspended from ways independently of each
other. Fig. 14 is a partial longitudinal sec-
tional view of a modified form of drying-
room, the latter being elevated somewhat, and
having below it a room for loading the racks,

"which, in this case, are suspended from wheels

or rollers in the drying-room by means of
chains, one or more racks balancing one or
more others, so that when one is raised an-
other will be lowered. Tig. 15 is a cross-sec-
tion of the construetion shown in Fig. 14.
Fig. 16 is a cross-section of a . modified form
of air-duct. Tig. 17 is a sectional view of the

Fig. |

furnace. Fig. 18 is a perspéctive of one of
the racks shown in Fig. 8.

I prefer to employ devices for treating the
air substantially similar to those which Thave

55

made the subjeet-matter of other applications -

heretofore filed—namely, No. 65,006, June 23,
1882, and No. 86,026, filed February 23, 1883.
Therefore a detailed description of devices
suitable for this purpose need not herein be
given; but, for convenience, I have shown an
apparatus in the drawings.

A represents a furnace or air-heating appa-

ratus; B, a duct; C, a cooler; D, a duet; T, a

fan; H, drying-rooms; G, the main inlet-duct
to the room; I, a main outlet-duct, and J an
exhaust-fan. :

The air-treating devices, as shown, consist
of the following parts: @ 1s the furnace wall
or casing; «, the tive-chamber; o, the smoke-
exhaust; ¢ @, diaphragms; a’, tubes therein;
b, an-air-inlet to the chamber around the tube
a’; ', an outlet therefrom communicating with
the duct B. C is a casing; (%, a chamber
therein; C* C’, pipes in the chamber commu-
nicating with duct. B and outlet- D. Air en-
ters the chamber C? at the bottom and passes
up around the pipes C', keeping them cool,
and, if desired, it may be carried to the fur-
nace through a pipe, B. However, I do nof
claim herein any of the features relating to
the treatment of thé air, broadly considered;
nor do I wish to be limited to the use of an ap-
paratus of this sort, for some of the various
features of the inventicn pertinent to this case
may be attained without the employment
thereof. :

At F is situated a fan, which, by suction,
compels the air to take the course which has
been above described, and which forces it on-
ward toward the drying-rooms through the
main inlet-duct G. This fan at T may be of
any preferred character. :

T will now describe the means which I have
devised for rendering the air-tempering and
moisture-condensing devices above described
especially applicable for use in the drying of
fish in large numbers. -

In the drawings I have shown two drying-
rooms, H H, arranged opposite to each other,
and in such manner that both may be, at the
same time, supplied with air from a common
air tempering, condensing, and foreing mech-
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anism. Each of these can be constructed in
thefollowing manner, reference now being had
more particularly to Figs. 1 and 5.

H? represents the top; H? one of the ends;
H*, the opposite end; T, the inner side, and
H® the outer. Preferably, these walls are
constructed in such manner as to avoid the
transmission of heat in either direetion, o

thata uniform temperature may be maintained _

inside. In the upper portion of the drying-
room there are formed a series of chambers,
h, which are preferably isolated one from an.
other by partitions, though-I do not wish to
have the other features of my invention lim-
ited to this. In the construction shown there
are eight of these.chambers &, and they com-
municate with the lower part of the drying-
room through slots or apertures at 7. Pref-
erably, the lower sides are formed by arches
1* and 7°, being so related that the slots or ap-
ertures % shall be between their upper edges.
Iach of the chambers & communicates with
the main inlet-duct G by a branch duct, g.
These are preferably formed in the manner
and situated as shown-—that isto say, situated
on lines inclined to the main duet and formed
with flaring or enlarged outer ends, as at G.
By arranging them upon inclined lines there
is much less resistance experienced than if
the air were compelled to turn at a right angle,
and by flaring the outer ends a free passage of
the air is still further assisted. As it is de-
sirable to employ a current of great volume,
and as-the traveling of the air to large dry-
ing-rooms is over a long distance, it is neces-
sary to havelarge ducts for carrying it. _These
ducts have generally been construeted of sheet-
metal pipes; but these are very expensive,
and, moreover, when used in making duects of
large surface, permit considerable variations
of the temperature of the air bassing through

. them, and these variations are undesirable and

are overcome by ducts made according to the
method of construction which I have devised.,
I construet them of wood, and, owing to the
material which I combirie with the wood, I ean
employ boarding of a very thin and cheap
kind for this purpose. :

The manner of constructing the ducts is
illustrated in Figs. 8 and 4, the board-casing
being indicated by ¢°. With this I combine
sheets (more or less continunous) of paper or
pasteboard, which not only make the Jjoints
of the duct perfectly tight, but which, more-
over, prevent the passage of heatin either di-
rection, the paper being tacked or otherwise
caused to adhere to the interior surfaces of
the duct, as shown at ¢*. After the air has
reached the chambers 7 it is forced downward
over the articles to be treated.

It is well known that for drying purposes
there should not only be a copious supply of
the air which is to carry away the moisture,
but there should be a rapid circulation of the
air in direct proximity with the articles being
treated.

Heretofore in drying-rooms very inferior

306,080

results have been obtained from the fact that
reliance has been placed merely upon exter-
nal means for foreing the air into the room, or
upon means for withdrawing air therefrom.

I have succeeded in obtaining very superior
results by employing distributing devices
within the drying-room,which operate to drive
the air directly toward the articles therein.
As shown in the drawings, these consist of ro-
tating fans A’ mounted upon transverse shafis,
there being one beneath each chamber % and
slot or aperture &’  The fans are so situated
relatively to the apertures &’ that they oper-
ate to suck or draw the air through them and
force it downward over and through the ma-
terial in the drying-room in strong sharp cur-
rents. . Thisisfacilitated by having the arches
n* and 7’ arranged to operate as a casing for
thefan. Under some cirenmstances these fans
can be relied upon to the exclusion of the
blower-fan at F-to produce a sufficient move-
ment of the air through the heating, temper-
ing, and eondensing apparatus and into the
drying-room, though when a large volume of
air is desirable it may be necessary to employ
the blower-fan in the manner which has been
described. After the air has been thrown or
driven down by the distributing devices, and
affer it has absorbed the moisture which it
will take up, it is withdrawn by means of the
suction or exhaust fan at J, which is shown
as connected with the bottom of the drying-
room by the main exhaust-duct I and the
branch ducts ¢, substantially similar to those
at g. (See Figs.1 and 5.)

I, Fig. 5, is a false floor or grating for the
drying-room, through the openings in which
the air passesto the exhaust-ducts¢. By hav-
ing the chamber which initially receives the
air and the distributing-fansituated above the
space in which the articles are exposed, and
having the fans mounted horizontally, I can
insure that the air, after becoming moisture-
laden, shall be allowed to pass away from the
drying-room with the least resistance, and by
combining with the parts thus arranged the
rotary fan below the perforated or false floor-
ing 1 can withdraw the moist air much more
rapidly than is the case under many circum-
stances when the parts are otherwise arranged.

The articles to be treated may be supported
in the drying-room in any preferred manner;
but I will now deseribe those means which, I
have devised for supporting fish in a superior
manner while being dried.

Heretofore it has been customary to dry fish
by exposing them to the action of sun and air
upon flakes, these consisting of horizontally-
arranged wooden bars, triangular in section,
fastened to suitable frames. )

I have found that very much of the moisture
will escape from the fish by placing the flakes
in the drying-room at an angle of from sixty to
eighty degrees, as shown in Fig. 5, the flakes
shown in said figure being substantially like
those which have been used in open-air dry-
ing, except that they have always been in the
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latter process situated horizontally. The po-
sition of the flakes which I have shown is su-
perior, in that, while on the one hand the fish
cannot slip off therefrom and theycan bevery
readily placed in proper position thereon, yet
at the same time the water, with which they
are more or less charged, is a]lowed to escape
from them, and thus wssmtauce is rendered to
the operation of drying.

I am aware of the fact that racks and hold-
ers of various sorts have been used in the dry-
ing of glue, malt, &e. These are arranged
horizontally in substantially the same way as
are the racks orflakes nowused indrying fish.

I have found that when fish are exposed in
this way the drying action is muchslower than
it iswhen they arearranged asIhaveshownin
Fig.5. This is owingto the fact that when the
ﬁsh arelying horizontally the water which they
contain (in large quantities, and which, as
they are laid upon the rack,drips freely from
them) is prevented from escaping by gravity,

and therefore the drying is effected only by

evaporation. I assistthedeviceswhich intro-
duce and withdraw theair by inclining the fish
so that their surfaces are at an angle to the
horizon. 'When so situated, the water in them
-and upon their surfaces tends to escape by
gravity and flow downward, and either drops
away from them or is so exposed that the cor-
rents of air canimmediately take up the moist-
ure and carry it away. Moreover, by thusin-
clining the holdérs the air, which is driven
downward by the circulating-fans, moves rela-
tively to them to greater advantage than if
they were horizontal, for in the latter case the
air tends to bound npward away from them,
whereas, when inclined, as shown in said fig-
aire, the air rolls over and overin contact with
thefishinits downward moveinent, and there-
fore each part of the air is more thoroughly

charged with moisture than if the airbeblown.
more perpendicularly against the fish. Raeks.

thus arranged can be used also in the drying
of other materials where it is to be exposed in
the formn of sheets or layers, for they operate
substantially as do the fish to compel the air

to remain longerin contact to the exposed sar-

faces than when arranged horizontally.

The flakes L* can be supported in any suit-
able way, preferably, when a construction
like that in Fig. 5 is being used, by means of
lags,against which the upper ends of the flakes
1est and which hold them at the proper in-
clination. )

By means of the above-described devices,
and with a pair of drying-rooms thirty-two
feet long, eightfeet high, and sixteen feet wide,
I have succeeded in effecting the thorough
drying of cod ab the rate of from two to three
thousand an Lour, which, under the most fa-
vorable circumstances, wonld require by the
method heretofore followed from two to four
days, and, as is well known, it is often the case
that these fish must lie sometimes for weeks
waiting for suitable conditions of temperature,
atmosphere, sun, &ec.

Heretofore it has been customary, after fish
have been treated by the ordinary method
above alluded to,to immediately and hurrledly
pack them in tIOht boxes for shipment. Ina

‘great number of cases the fish are packed ata

high temperature, and, asaresult, vast quanti-
ties of them, as is well known, spoil in transit
and after reaching their various destinations,
it being a very common thing for cod and
similarly-treated fish to “turnred’”’—thatis, to
undergo more or less of a decomposing action;
and, according to the method heretofore fol-
lowed, and with-the appliances heretofore
used, it has been impossible, except at great
expense, to so treat the fish before packing
them that these evil results can be avoided.
I treat them in a superior manner before pack-
ing and transportation at comparatively little
cost or trouble. Before packing them I sub-
jeet them to the tempering action of a cooling-
room, into which they are taken after they
have been removed from the dr ying-room, and
in which they can be subjected to the action
of air at any necessary or desirable tempera-
ture. Preferably, I have the cooling or tem-
pering room immediately adjacent to the dry-
ing-room,so that the fish can beinstantly trans-
ferred from one to the other.

In the drawings I have shown several meth-
ods of carrying out this part of my invention.

Referring to Figs. 1 and 6, H' H’ represent
cooling-rooms, each situated at the end of a
drying-room, H. These cooling-rooms can
be constructed in any suitable way, preferably
with non-conducting walls, and they can be

supplied with cool air by any of the known

appliances. I have shown asubmerged duct,
H', with branech duets H® running to the tops
of the cooling-rooms, the outer end of the duct
H’ connnunieating with the open air. - Theair
passing into and through the duct H' will be
tempered by the surrounding earth in a man=
xner now well known, and in this way the cool-
ing-rooms can be kept at an equable temper-
ature the year round. The air can be with-
drawn from these cooling-rooms in.any suit-
able way. Thus I have shown exhaust-ducts
I%, (see dotted lines, Fig. 1,) adapted to with-
draw the air from the bottom of the cooling-
rooms and carry it off to any point. The fish
can be kept in this cooling-room long enough
to thoroughly cool them, or at least reduce
them to the proper point for packing.

In Fig. 7 I have shown a method of support-
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ing the fishin the drying-room,which, in many -

1espects, is superior to that shown 111 Fig. b,
it consisting in attaching the fish to sepa1ate
bars 1/, p10v1ded with tenter-hooks 7, to
which the fish are attached. The bars I/ are
adapted to be seated in recesses: or sockets
formed for them in a stationary bar or frame,
as at L7, which latter is inclined so that the
several bars I/ shall be situated in different ver-
tical planes. As a resulf, the moisture-laden
air from the upper fish is not allowed to come
in contact with the lower ones, but is imme-
diately drawn away from the fish (which it
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has more or less dried) to the exhaust-ducts ;
or, instead of either of these methods of sup-
port others may beused of the character shown
in Figs. 8, 13, and 14.

In Figs. 8, 9, 10, 11, and 12 I have shown
how the fish can be phced in the drying po-
sition in large guantities outside of the dry-
ing-room, and can then be introduced.

M replesents a track, preferably arranged
lengthwise through the drym(r room, and up-
on Wthh trucks M’ are adapted to run, Upon
these trucks are arranged racks to carry the
fish, which can be supported in any preferred
manner. I have shown the racks as being de-
tachable one from the others, to permlt the
hanging and unhanging of fish; but;so thatthey
can be amfmded in a compacb series upon the
truck. They should be as narrow or open as
possible at . the top, to permit the free passage
of air downward, and this may be effected by
having the ClOQS parts made of wire or thin
bars. . They can be spaced by having plates
or lugs, as at m, at the top .or bottom, and
these, if at the bottom, can be utilized for flexi-
bly joining the racks to the trucks. By ex-
amining Figs.- 10 and 11 it will be seen that
they can be hinged in a very simple but con-
venient way at one edge by pins m' and sta-
ples or eyes m’, secured to the truck. This
permits the racks to be turned down, as shown
in Fig. 10, so.that the fish from the whole
series may be quickly removed and another
lot as quickly attached. " Thetrack M in Figs.
8 and 9 is shown as extending continuously
from the drying-room tothe cooling-room H’'.

h* represents a sliding door at the end .of the
drying-room I, by which can be. closed the
entrances through which the trucks are pushed
in.

I’ represents a sliding door at the other end
of the drying-room, and 7° is a similar door at
the end of the cooling-room. Doors &° i being
opened, a truck can e moved instantly from
the drying-room to the cooling-room, after
which said doors are closed.

In Fig. 13 the cooling-room H’ is shown as
being situated by the side of the drying-room
and the racks are shown as being suspended

upon tracks M in theupper partof the rooms, |

the suspending devices having anti-friction
rollers, as at m*. In this case narrow slots or
doorways in the walls of the drying and eool-
ing room, provided with doors or flaps, will
permlt the movements of the racks into and
from the rooms, and can yet be used to pre-
vent the escape of any material amount of air
from either.

In Figs. 14 and 15 I have shown another
modification of the means for introducing the
fish to the drying-room, Iig. 14 being a por-
tion of a longitndinal section, and Fig. 15 a
transverse section. In this case the racks L
are attached to ropes or chains, which latter
pass over rollers or wheels /. Two or more
of the racks are arranged to counterbalance
two or more others, ways or channels being
formed at ¥ through the exhaust-chamber at

the bottom of the drying-room, to permit the

-upward and downward passage of the racks.

In this case'the exbhaust-chamber is made up

1 of a number of small duets or trunks; which

communicate with-the exhaust-duct I through
the branch ducts shown at ¢, as in Figs. 14
and 15. In this latter-described construction
the lower room may be used as the cooling-
room, and the fish may be allowed to remain
upon their respective rackslong enough to be
lowered 1o the required temperature.

- 'While I have-herein more especially de-
scribed the invention as relating to the drying
of fish, and have specifically mentioned the
latter in some of the claims, I do not wish to
be limited to such articles, for it will readily
seen that many parts of the apparatusand of
the process herein described and claimed can
be utilized in the treatment of other materials.

I do not in this application elaim the pro-
cess herein set forth of treating fish, I prefer-
ring to-make that the subject-matter of an-
other application, filed June 8, 1883; nor do
I herein claim the arrangement of the racks
or holders relatively tothe air-forcing devices
which I have shown, preferring to make those
features thesubject-matter of claims in my ap-
plication No. 106,832, filed September 19,
1883; nor do I herein claim the matters.set
forth in the claims. in my other applications,
Serial Nos. 65,006, 73,148, 86,026, 86,318,
87,468, 87,469, 9( 493 98 699 106 070 103 414
106,832, 121,265, and 121,561, preferring to
claim in this case the-matters set forth in the
following claims, and reserving to myself the
right to claim the other patentable matters
herein shown and described in the .other ap-
plications.

‘What I claim is—

1. In a drying apparatus, the combination
of a drying-room, an air chamber or duct
which initially receives.the air before entering

-the space whercin the articles are exposed, the

distributing - fan, the casing which partially
incloses said:fan and has.a curved wall, and a
slot or aperture in the casing, arranged, sub-
stantially as set forth,to guide the air toward
said curved ecasing, the fan-blade passing in
close proximity to said apertures or slots, as
deseribed.

2. In a drying apparatus, the combination
of a drying:room, the distributing-fan adja-
cent to the space wherein the articles are ex-
posed, the arch A%, composing part of a casing
around the fan, the wall %%, composing another
portion of said casing, these last said parts
being arranged, substantially as set forth, to
leave a large open space on the side of the fan
toward the articles-under treatment, through
which opening the air can pass, the air-aper-
tures through the casing around the fan, and
the duct through which air passesto said aper-
tures, substantially as set forth.

3. Ina-drying apparatus, the combination
of the drying-room, a chamber or duct which

initially receives the air, a blast- fan which .

keeps air in said chamber or duct under press-
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ure, a distributing- fan in immediate prox-
imity to the space wherein are the articles to
be dried, apertures or passage-ways through
which the air passes from said duct or cham-
bexr to the distributing-fan, and an exhaust-fan
which withdraws the air after the distributing-
fans have thrown it against the articles and
it has become laden with moisture, as set
forth.

4. In a drying apparatus, the combination
of an apartment in which the articles are ex-
posed, a chamberabove said apartment which

~ initially receives the air that passes to the

323

drying-apartment, and a fan or fans mounted

horizontally and situated between the drying-
apartment and theinitial air-receiving apart-
ment, the perforated or false ﬂoormw below
the dlylno - apartment, and the rotary fan
which withdraws said air from below said
flooring, substantially as set forth.
In testimony whereof I affix my s1gnature
in presence of two witnesses.
RALPH S. JENNINGS.
‘Witnesses:
H. H. Briss,
HeNrY H. PAGE.
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