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1o all whom it may concern.:

Be it known that I, CHARLES H. FisH, of
Dover, county of Strafford, and State of New
Hampshire, have invented an Improvement
in Drying Apparatus, of which the following
description, in connection with the accompa-
nying drawings, 1s a specification, Itke letters

“on the drawings representing like parts.

The present invention relates to a drying
apparatus for drying a continuous web of ma-
terial—such as cloth, paper, or the like—by
causing the same to travel in contact with
hea*ed surfaces and to a new organization
and novel features of construutmn embodled
in said apparatus.

The objects of the invention are to obtain
a large extent of drying-surface relatively to
the size of the apparatus, to utilize substan-
tially the whole of such drying-surface, to fa-
cilitate the removal of water of condensatmn
when steam is employed as the heating ele-
ment, and generally to increase the efieieney

of the apparatus and reduce the cost of oper-

ation.

Tothese ends the invention consists mamly,
in utilizing stationary heaters or heated sur-
faces, Whlch may be the surfaces of steam-
heated cells, and so shaping and arranging
the said surfaces that the web may be dmwn

along the same from one to another and held
snugly in contact therewith without undue.
friction, at the same time coming 1n contact

with nearly the whole extent of the heating-
surface. As herein shown, this is accom-
plished by utilizing convex surfaces for heat-
ing in con;unctwn with carrying-rolls, there
bemﬂ' one or more heaters between the rolls
SO situated that substantially the entire heat-
ors’ effective heating-surface lies beyond the
plane in which the material leaves one roll
and arrives at the next roll,
geous, although not essential, to employ two
Or MOTe rOwSs of such heaters placed one above
the other and offset or staggered, so that the
web can be drawn along and in contact with
the surface of one heater at one side thereot
in one direction and then along and in con-
tact with the opposite side of the next heater
in the same direction and then drawn in the
opposite direction along and in contact with

the opposite side of the same heater, from.

which it passes to the surface of .the next

| the air and maintain the vacuum.

It is advanta- |

heater, and so on. Substantially the entire
heating-surface of each heater is thus util-
1zed, and since the heaters are stationary the

'stea,m outlets, if steam-heated cells are em-

ployed, may be at or near the bottoms of the
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cells, so that no water of condensation will

collect, this being a great advantage over ro-
tating drying-eylindel's in which the water
must be removed at the axis.

While it is obvious that the stationary cells
or heaters above described may be utilized in

60

connection with any suitable or usual method

of drying by contact with heated surfaces,
they are especially useful in apparatus for

drying in a vacuum, since the use of the sta-

tionary heatersobviates the necessity of using:

bearings or journals for rotatable plates or
cylmders and the consequent necessity of
packing the same; and the invention further
relates to novel feabmes of construction and
arrangement of a vacaum drying apparatus,

‘more especially to the means. for controlling

the ingress and egress of the web to exclude

Tigure 1 is a vertical section of an appara-
tus’ embodymfr the invention. Fig. 2 is a
partial top plan view of the same. Iigs, 3
and 4 are sectional details showing modifica-
tions in the feeding device, and Flgs 5 and
6 are detalls sho*wing different views of a fur-
ther modification of the same.

The heaters a are shown as consisting of
plates or cells the heating-surfaces of which
are-stationary and so arra,nn'ed that when the

‘web is drawn along the smface of any plate
the pull upon the web which causes the same

to travel along, will also cause it to lie snugly
against the said surface. As shown in Kig.

1, a number of cells or plates a are arranged
in rows or tiers, one above the other, and the
cells in cone tier are staggered or offset with

relation to the cells in the other tier, so that

the web which passes along one side of one

of the cells may be drawn from the surface

thereof into contact with the opposite side or
surface of the adjacent cell in the next tier.
To assist in guiding and drawing the web
along the_surfaoes of the heaters, the appara-
tus is provided with mechanically-driven car-

rying-rolls 0, over which the web is passed.

at intervals, the said rolls not only tending
to carry the web along, but also serving as
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cells free from water of condensation.
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“such as a fan or pump ¢?;
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‘hastening the d:ymn“ process.

-y
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pulleys to change the direction of mov ement i
of the web;, so that it can be carried from one

set of drymfr-burfaues to the next. The rolls
are so arranged with relation to the heaters
interposed between them that substantially
the entire surface of any heater projects
through or beyond the plane in which the
material meets the rolls, so that the web is

in eontact with substantially the entire ef-

fective heating-surface throughout.
While the sha,pe and auann‘ement of the

‘heaters a may be widely Varled without de-

parting from the invention, it is desirable
that they should be Sh&ped and arranged
substantially asshown in Ifig. 1, the adjacent
ends of the heaters in the diiferent rows or
tiers being slightly wider than the opposite
ends and the convexity of the heating-sur-
faces being such that the web in passing {rom
one to the other will be substantially at a
tangent to each surface at its first and last

points of contact therewith. By making the.

other ends of the heaters smaller the carry-
ing -rollers 6 can be brought closer to the
heaters, thereby reducing the extent of web

which is out of contact with the heaters while

passing over the rollers. These stationary
heaters may consist advantageously in steam-
heated cells, said cells having inlets and out-

lets a* and a3 (dotted lines,) the outlets being
near the bottom of the cells, so as to keep the
It is
immaterial, so far as relates to this feature
of the invention, whether the cells are lo-
cated in the open air and subject to atmos-
pheric pressure or within a vacuum-chamber,
where the pressure is materially lowered for
the purpose of reducing the boiling-point and
CAS herein

shown, however, the heaters and carrying-

rollers are located within a vacuum-chamber

¢, provided with vacuum-produacing means,
and the invention
further relates to novel means for controlling
the feed-openings, through which the web is
drawn into and out of the chamber.

Asindicated in Fig. 1, the webis drawn into

and out of the chamber ¢ through an open-
ing ¢® and guided toward the heaters a by
means of pulleys c.
ing and admit the web without admitting any

substantial amount of air, the said opening

is provided in accordance with the invention
with what may be conveniently termed ‘‘cush-
ion-gates,” comprising the members d and d?,
between the surfaces of which the web enters
and passes out from the chambere. Itisde-
sirable that the said members should be held

in yielding contact with the web between

them, s0 as not to retard the progress of the
said web when knots or imperfections of any
kind occur along the web. It is further de-
sirable that when the apparatus is in opera-
tion the members should be continuously held
in close contact with each other or with the
web between them, 80 as to form a substan-

To control thesaid open-

689,477

contact- plessme may be prowded for in vd:

rious ways.

As indicated in Fig. 1, the member 7,
which may advansaweously be eylindrical in
snape, is connected with a suitable support

or frame d?, and the members d are mounted

on springs d* so positioned as normally to
keep the said members d in contact with the
surface of the member d*. ' In the arrange-
ment shown in Fig. 1 it will be seen that
owing to the fact that the air is exhausted
from the chamber ¢ there will be an unbal-
anced atmospherie pressure tending to force

tho members d into close contact with the

member d?, and such pressure, if in excess of
that which is needed, is objectionable, for the

- reason that it offers too much frietional re-

sistance to the passage of the web. It is de-
sirable, therefore,to counteract the said pres-
sure to a certain extent and for this purpose
each of the members d is provided witha num-
ber of adjustable controlling-springs d°, the
tendency of which is to draw the said mem-
ber away from the member d*. As herein

75

30

Q0

shown,each of the members dis pivotally con- -

nected with one or more stems d°, screw-
threaded at theirends and each provided with
thumb-serews d?, the springs d° being thread-

1 ed on the said Stems and bearing at one end
‘against a portion of the frame d® and at the

other end against the said thumb-screws d'.
By turning the thumb-screws, therefore, the
strength of the springs can be varied until
the pmperadj ustment is reached. "o pass

the web into and out of the chamber prepara-

95
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tory to operating the machine, the members d

may be moved away from the member d-,

making an opening wide enough to pass the
web in freely, the chamber being usually’

provided with hand-holes through which the

105

web can be reached and carried along over

the several plates and feed-rolls and then out
- of the chamber before the drying process is
started. The hand-holes of course are pro-
vided with air-tight covers to close the cham-

ber when the apparatus is in use. These
parts are not illustrated in the drawings,since
they form no part of the present inventian.
The surfaces of the ‘‘ cushion-gate” mem-
bers,as they maybecalled, areof any suitable

material which will not aﬂord any substantial
frictional resistance to the passage of the web.

In the construction shown in Fig. 1 a single
member d? serves to control both the i ingress
and egress openings for the web, it bemﬂ'ab-
vious that if it is desirable to ha.ve the 'sa,id
openings ab a distance trom each other there
may be two members d*—oneforeach opening.

In the construction shown in Fig. 3 the
member e* corresponds to the member d* in
Fig. 1 and is shown as a portion of the cast-

' ing which forms the chamber ¢, while the
- member ¢, which is pivotally supported upon

the said casing, is held in contact with the

- member ¢* by atmospheric pressure, as be-

fore, said pressure being counterbalanced

- tially air-tight joint, and the proper degree of | by an adjustable spring ¢°, the operation of
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surface of the member f* at f7.
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which is substé,ntially the same as that of the |

spring d°. The member ¢ may be connected
with the casing by means of a spring e,
which affords the necessary pivotal connec-
tion without any opening for the ingress of
air, 'T'he surface portion of the member ¢ ¢ 18
indicated as a pneumatie tube €% which may
be made of rubber or other suita,ble material
and inflated, so as to retain its shape. This
constr uetmn assists in maintaining the sur-

faces in yielding but substanmally air-tight

contact with the web, as is npcessary for the |
proper operation. -

In the construction shown in Fig. 4 the
member f* is part of the casing which forms
the chamber ¢, and the member fis mounted

~upon the said casing and movable toward the

member /¢, the said member f being shown
as provided with a framework to support a
surface portion f°® of any suitable material
and so shaped as to come in contact with the
The pres-
sure upon the member fin this case is bal-
anced, and the said member is held in yield-
ing contact with the web by means of a spring
713, adJustable bv means of a thumb-screw
/8, there being another adjusting-screw 1? to |

limit the movement of the member / toward

the member /% The movable member can
be moved away {rom the stationary: member
to open the gate, as inthe constructions here-
inbefore described, in order to-insert the web
into the chamber, and when theapparatus is
ready to be stalted can be ad,]usted to the
proper tension.

In Figs. 5 and 6 the chamber ¢ is shown as
prowded with a single opening ¢3, as in the
construction shown in Fig. 1, the said open-
Iing extending along the top of the chamber
and affor dmn' two statlonary feed members
g°, there bemfr in thisinstance but one yield-
ing member g. The said yielding member is
shown as a cylindrieal roll mounted at the
ends in bearings ¢° in which it is free to ro-
tate, the said bea,rmﬂ's being so arranged that

When the said rollis supported therein it will
lie in close contact with the members ¢°, while

the weight of the said roll and the atmos-
pheric pressure are mainly borne by the said
bearings, so that the roll will not fit tco tightly
toadmit of the easyentrance and egress of the
web. As indicated, the web is carried in be-
tween one member ¢g* and the roll g at one side
of the 0penm gandout between the other mem-
ber ¢g* and the roll at the other side of the
opening. To keep the roll 1n position longi-
tudinally, the journals g* a.le provided Wlth
flanges ¢°, fitting channels ¢g® in the bearing
portions, the opening for the journal, as Well
as the channel for the flange, being extended
above the said journal and ﬂauwes to permit
the roll to yield upwardly, if necessary, in
the passage of the web. To assistin the feed
of the web, the roll may be rotated by power
daring the operatlon of the machine, and in
any event 1t is free to rotate in response to
the frictional resistance of the fabric.

S

Ha,vmﬂ' thus deseribed my inven thH what
I claim is— |

1. An apparatus for contmuous drymo* of
a web of material, comprising rows of carry-

ing-rolls which constitute guides for the ma-

terial,and heaters arranged between said rows
of rolls, the heaters presenting a substantially
continuous surface, each heater being pro-
vided with a convex heating-surface consti-
tuting substantially the vshole of one side of
the hea,ter, the convexity of which projects
“beyond the plane in which the material leaves
one roll and arrives at the next roll, whereby
the material as it travels from one roll to the
nextisretained in effective heating proximity
to said heating-surface throughoub substan-
tially the entire width of the heater, as sef
forth.

2. An appaldtus for continuous drying of
a web of material, comprising in combination
with a chamber and means for exhausting air
therefrom, rows of carrying-rolls which con-
stitute U'U.IdeS for the material, and heaters
arran ged between said rows of rolls, the heat-
ers presenting asubstantially continuous sur-
face, each-heater being provided with a con-
vex heating-surface, substantially the entire
extent of said surface being beyond the plane
1n’ which the material leaves one roll and ar-
rives at the next roll, whereby the material
‘as 1t travels from one roll to the next lies in
effective heating proximity to substantially
the entire heatmﬂ'-surface of the heater as
set forth. - .

3. An apparatus for drymcr in the web con-
tinuously such materials as cloth, paper and
the like, comprising a series of stationary
heated cells; and means for drawing the web
of fabric through the apparatus, and guiding
the same so that it will travel along and in

| contact with both sides of each heater of a

series, as set forth.

4. An apparatus for drying in the web or
sheet continuously such materials as cloth,
paper and the like, comprising a series of sta-
tionary heaters or heated cells, each of which
18 oval in cross-section, said cells being ar-
ranged in tiers, those in one tier being stag-
ﬂ'ered or offset 'with relation to those in the
next and means located between adjacent
cells in the same tier for drawing the web
along and in contact with the surfaces of the
several cells.

5. A vacuum drylnﬂ' apparatus for contin-
uous drying of webs of fabric or other mate-
rial comprising a chamber provided with heat-

70

75

80

go

95

100

105

ITO

115

120

ed drying-surfaces, a feed-opening to said

chamberaund a cushioned gate controlling said
feed-opening, comprising non- -rotatable clos-
ing members, the surfacesof which are of such
nature as to permit the web toslipeasily along
or past the same, the said members bemﬂ*
yieldingly pressed one toward the other and

125
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thereby held against the web between them.

6. In avacuum drying apparatusfor a web
of fabric or other material, the combination
with a vacuum-chamber provided with an




- opening for the web, of a gate fOr-Closilig said
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opening having two members, one of which

is yieldingly pressed toward the other, 8o
that both will be in close contact with the

web between them, and means for adjusting

the contact-pressure, as set forth.

7. In a vacuum drying apparatus, the com-
bination with a chamber provided with means
for exhausting the air therefrom, of station-
ary heaters within said chamber, and means

for drawing a web of fabric through said

chamber and guiding the same so that it will

travel along and in contact with substan-
tially the entire surface of said stationary

heaters, the openings for the ingress and
egress of the web being suitably controlled to
prevent the admission of air. |

3. An apparatus for continuous webdrying

which comprises stationary heaters arranged | v _ _
| stantially at the end thereof, as set forth.

in a.series of rows, the heaters in one row be-
ing adjacent to the heaters in the next row
and one surface at one side of a'heater in one
row forming in conjunction with the surface
at the opposite side of a heater in the next

row a substantially continuous surface hav-

ing the form of a double or reverse curve,

whereby the web will pass in a substantially

straight line from one heater to the next and
in contact with substantially the entire side
of each; and carrier - rolls beyond and be-
tween adjacent heaters in the outer rows so

“arranged that the web in passing from the

heater-surface to the roll-surface will be in
alinement with the former substantially at
the end thereof, as set forth.

T
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two subseribing witnesses.
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9. An apparatusforcontinuous webdrying

“which comprises in combination with a cham-
ber and means for exhausting air therefrom,

a plurality of stationary heaters arranged in
a series of rows, the heaters in one row being
adjacent to the heaters in the next row and
one surface at one side of a heater in one

‘row forming in conjunction with the surface

at the opposite side of a heater in the next
row a practically continuous surface, said
surface having the form of a double or re-
verse curve whereby the web will pass in a

substantially straight line from one heater to

the next and in contact with substantially the
entire side of each; and carrier-rolls beyond

40
45
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and between adjacent heaters in the outer

rows so arranged that the web in passing
from the heater-surface to the roll-sarface
will be in alinement with the former sub-

10. In a drying apparatus, the combina-
tion of elliptical drying cells or heaters ar-
ranged in two series with the major axes of
those of one series in planes. intermediate

‘those of the other series; and carrying de-
vices, constituting guides, located at the

outer ends of both series of cells, intermedi-
ate the proximate cells of the series.

In testimony whereof I have signed my
name to this specification in the presence of
) | CHARLES H. FISH.

Withesses: | - S
MARTHA E. VICKERY,
SARA C. HAMILTON.
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