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To all whony it nmy CONCETTL:

Be it known that FRANK ARTHUR COLBY
latearesident of Berlin, in the county of Ooos
and State of New Hdmpshlre did invent cer-

5 tain new and useful Improvements in Ma-
chines for Drying Webs of Cloth or Paper, of
which the following, taken in connection w1t11

the accompanwnw dla,wmfrs is a SDBOIﬁCEL-
~tlon.

10 This invention 1elates to a mezms for dry-

ing yarn, cloth in the web, pulp or paper as
it runs from the machine, leather-boar d,straw-
board, and similar pr oducts. These webs

have her etofore been dried in the air by pass-

15 ing them over steam-heated e¢ylinders or dry-
| ing-cans, and since too much heat would be |

1113111:*10113 it has been necessary to provide a
large amount of moderately-heated surface,
makmﬂ* the machine very clu msy and expen-
sive. The cloth to be dried is in long webs,
and paper is run off from a paper -machine
continuously,and the application of a vacuum
to assist in the evaporation thereof is the
problem which has been solved in this inven-
25 tion. Inthisinvention the web is drawn con-
tinuously through a heated vacuum-chamber
in which the atmospherm pressure is so much
reduced that the water is rapidly vaporized
- and actually boiled out at a temperature that
3o cannot injure the fabric. The vacuum must
be maintained sufficient to be effective, and
provision must be made for carrying the web
in and out continuously w1thoub admmtmﬂ*
air.

20

invention in the most convenient way is un-
dersiood to be a basic invention and a new
article of manufacture. It consistsofaclosed
chamber connected with an exhauster capable
of removing at least half of the atmospheric
pressure, ‘heated preferably to less than 190°
Fahrenheit, and provided with roller- gates
through Whlch the web to be dried may pass
in and out. The exhauster may be the ordi-

nary alr-pump; but since there is more steam
than air to be removed a condenser will more
than double the efficiency of the exhauster
and a comparatively small pump will suffice.

40

"T'he chamber may be heated by steam-coils.

50 orin any convenient way, and for some fab-

in shape, into which is

The machine devised fm carry ymfr out this

I ries contact with the hot surfaces is not ob-

jectionable and eylinders heated from within
may be used.

The most important new feature of this
drier 1 is the device which allows the web to 55
bedried topass into and outfrom the vacuum-
chamber without admitting air to spoil the
vacuum. Ateach end of the exhausted cham-
ber is an opening in the wall, rectangular
itted a pair of eylm- 60
ders arranged to roll against each other, and

with sultable pa,ekmfr to together close this

opening practically air- twht If the web to

‘bedried is cloth, the sin n'le thickness will pass

between the cylmdels “that loosely fit each 65'
other; but if a web of delicate paper, which

‘when ‘wet has little strength, is to be provided
for it will be necessary to provide endless
aprons of wire-cloth, duck, or felt to receive
this web between them and to guide it 7o
through, and in that case the cyhndels of the
3'r01161—ﬂ*ates must be set a little apart, so that
the two thicknesses—namely, the two aprons
and the paper between them-—will just pass
'_between without admitting air more than the 75
little air-pump will 1ead11y remove.

These
aprons must of course be carried around out-

side of the chamber by suitable guide-rollers,
which can also be used as twhteuers, one

apron passing above the chamber and the 8o
other below and auanﬂ*ed to receive the web

‘between them where they come together and
to deliver it at the other end of the chamber,
where they separate.

These aprons will ab- |
sorb much of the water from the web squeezed 85
between them by the rollers at the entrance,

and the evaporation will take place from them

as well as from the paper itself. To allow

the steam to pass off freely, the two aprons

are separated within the chamber by passing go

overrollersabove and below the centei while

‘the paper web may pass straight throurrh
Preferably the cylinders of the roller- n'atecs
are heated from within through their jour-

nals, and a third pair so hea,ted also placed g5

in the middle of the ehamber so that the

aprons and web are repeatedly squeeyed be-
tween hot rolls and then separated to allow
the steam to passoff, and the chamber is fur-

| ther heated by coils of pipe carrying steam, 100
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or may be heated by these only, the cylinders
not being arranged for internal heat.

In the drawings, Ifigure 1 is a view of the
machine in elevation. Fig. 2isa partial plan
view showingone edge of the machine,the rest

being represented as broken off; and Fig. 3is
an end view of the machine, showing the con--
denser, air-pump, boiler, and steam connec-

tions.
I3 represents the box or vacuum-chamber,
connected by a pipe E with a condenser F

~and exhauster I, driven by steam from the
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plied in the usual manner.

pair, as C"'"'" Cv.

below the bottom of the chamber.
R R R'R'are made adjustable at L. L to take

boiler D, the air and condensed water being

discharged through the waste-pipe W. At.
the entrance of the chamber are the two cyl-

inders C C', rolling together, packed against
the walls of the chamber at 11, and intended
to be heated through the hollow axles 8’ S”,
as shown at the right hand of Tig. 3, the
usual steam connections and siphon for re-
moving the water of condensation being ap-
At the other end
of .the chamber is another pair of cylinders
C” C"" and in the middle of the chamber still
another pair, or, if needed, more than one
Over these pass the two
aprons A A’, meeting at the entrance roller-
gates or ¢ylinders C C’' and separating at the
similar roller-gates or eylinders C’ C'", being
carried, the upper one A over guide-rolls R
R and above the top of the chamber and the
other one A’ down over the rolls R’ R’ and

The rolls

up any slight slack in the aprons and to
tighten one edge or the other to make them
ran true. Within the chamber and between
the different pairs of cylinders the two aprons
are made to separate by carrying them over

small rolls » r 7' ', so as to allow evaporation |

from between as well as from above and be-
low them. The cylinders forming the roller-
gates and those between are carried with

equal velocity by the bevel gear-wheels G.G
G, connected upon a shaft driven by the

pulley N. In addition to or instead of heat-
ing the cylinders from within by steam heat-
ing-coils S'S S may be used. Between the
two aprons and straight through the middle
of the chamber the paper or other web to be

dried is carried, squeezed between the cylin-
ders at the entrance and giving up much of

1ts moisture through capillary attraction to
the two aprons, and heated to what in that
rarefied air is practically the boiling-point,
then having them separate from it, so as to
allow free evaporation from all the surfaces,

again squeezed between another pair of hot

rolls, and again freed from contact with the
two aprons, the web and the aprons will pass
outthrough the roller-gates dry. If, however,
this web is running too rapidly to be dried
in so short a distance, the vacuum-chamber
may be made longer and more pairs of hot.cyl-
inders be passed in its course.

1t will be observed that by this invention
the web itself does not touch the heated cyl-

structed precisely as shown.

it In when swet.

1nders, while the advantage of rapid heating
18 secured by the contact of the aprons and
the surface of paperis not calendered, nor its
fibers curled and weakened by the heat. It
1s also to be noted that provision is made

for carrying the most delicate webs safely
through, since in all close places they are be-
tween the moving aprons. |

The drawing Fig. 1 shows the interior sur-
faces of the chamber and the surfaces of the
cylinders and separating-rolls by plain dotted
lines, the aprons within the chamber by lines

of dashes, and the course of the web through

the center by lines of dots and dashes.

It will be understood that this invention
admits of much variety in the details of con-
struction and that parts of the machine may
be omitted or much changed without alto-
gether destroying its efficiency, and it is not
intended to limit the ¢laims to a machine con-
The machine
may be used with or without a condenser,
the chamber may be heated through the eyl-
inders or by steam-coils below them, and the

web and aprons may be carried by a course

different from that illustrated; but the fea-
ture of the roller-gates cannot be dispensed
with, and the machine as shown is believed

to be the best form for carrying out the in-

vention. | |
In case the material of the web shrinks

much in drying it will be necessary to make

the outlet roller-gate carry the dry web a lit-
tle slower than the entrance roller-gate takes
Since the endless aprons
meet outside the vacuum-chamber and go

through, the machine is adapted to carry

through and dry not only webs and warps,
but also short sheets, as of leather-board or
strawboard, and also loose substances, as
wool, hair, and the like. It is not intended

to limit the machine to any single use.

It is of course understood that the journals
of the cylinders and all parts that reach
through the walls of the vacuum-chamber,
as well as the roller-gates, are packed to pre-
vent the entrance of air.

It 1s known that driers have been invented

subjecting moving webs Lo an artificial blast
of warm air, but it is believed to be new to

carry them through a vacuum-chamber in
which the temperature of the boiling-point of
water is so reduced that the water is actually
boiled out of the webs when they are heated
only to some 180° or 190° IFahrenheit.

What is claimed is—

1. A vacuum web-drier, having a closed
chamber, an exhauster capable of removing
at least half of the atmospheric pressure,
means to heat said chamber preferably to
less than one hundred and ninety degrees

Fahrenheit (190° F.) and roller-gates arranged

at the entrance and exit of said chamber to
close the said chamber against the entrance
of external air and to carry the web to be

| dried into and out of the machine, substan-
| tially as described. |
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2. A vacuum web -drier, eonszlstmfr of a
closed chamber eommumeamno with an ex-
hauster, means for heating the interior of
the same, rolls in pairs rolhnﬂ‘ agalnst each
other, &nd suitably packed aframst the walls
of S&ld chamber, forming roller- gates through
which the web may be rolled into and out
from the chamber while these rolls with the
web between them close the openings against
the admission of air, and connecting mech—
anism, whereby the rolls of the said gates and

all the parts in contact with the web to be

dried are moved with the same surface ve-
locity, substantially as described. ..
- 3. A vacuum web-drier, consisting of &

closed chamber,connecting with an exhauster,
means for heatmw the mterlor of the same,

two rolls rolling a,ﬂ*alnst each other, Smmbly

packed against the walls of the vacuum-cham-

ber, driven by power, and adapted to carry
the web between them into the said chamber
without admitting air, and two similar rolls,
similarly placed, and adapted to roll the said

“web out from the said chamber, substantially

as deseribed. |
4. A vacuum web- duel
closed chamber connected with an exhauster,

means for heating the interior of the same,

two rolls rolling aﬂ'&m&t each other, smfa,bly
packed against the W&ll‘% of the vacuum-cham-
ber, and adapted to carry the web between
them into the said chamber, and two similar
rolls similarly placed, and adapted to roll the
said web out from the said chamber, the said
rolls being provided with hollow journals,
and means to supply heat to the said rolls
through their said journals, substantially as
descrlbed

5. In avacuum web-dri ier, the combination
of the vacuum-chamber, the heating-surfaces
within it, the moving rolls in pairs,," forming

- roller-gates, closing the entrance and exit of

55

60

the said chamber against the pressure of the

~external air, and an exhauster, arranged for

joint action, substantially as specified.

6. In a vacuum web-drier, the combination

of the vacuum-chamber, the heating-surfaces
within it, the moving rolls in pairs, forming
roller-gates, closing the entrance and exit of
the said chamber against the pressure of the
external air, and a condenser and an ex-

hauster amanﬂ*ed for joint action, substan-

tially as speci ed |

7. In a vacuum web-drier, a closed cham-
ber connected internally with an exhauster,
means for heating the interior of the same,
rolls in pairs packed against the walls of the
vacuum-chamber, rolling against each other
and forming roller- ﬂ'ates by which the web

may be rolled into and outfrom said chamber,

an endless apron passing through these gates,
and through the said chamber, and adjust-
able ﬂ‘mde or twhtemnw rollers, su bstantlally
as descmbed

8. In a vacuum web-drier, a closed cham-
ber connected with an exhauster, means for
heating the interior of the same, rollsinpairs,

eonsisbing of a

| packed against the walls of the vacuum-chani-
ber and 10111110' against each other, and form-
ing roller- G‘ates by which the web may. be

_1'olled into and out from the chamber, an end-

less apron passing through these gates and
through the said chamber, and returning out-
side, a,nd ouide or tlfrhtemnn* mllels Substan-

,tmlly as described.

9. Avacuum web-drier, comprising a closed
chamber connected internally with an ex-
hauster, rolls or cylinders heated through
theirjournalsand arranged in pairs, two pairs

of such rolls forming the inlet and the out-

let, forsaid chamber, in combination with two
endless aprons adapted to pass through the
said chamber and be pressed between the two
rolls or cylinders of each pair, and to receive
the wet web between them as they enter the
chamber, and to guide such web through this
chamber, substa,ntmlly as described.

10. A vacuum web-drier ;comprising a closed
chamberconnected with an exhauster, rolls or
cylinders heated through their journals, and
arranged in pairs, two pairs of such rollsform-
ing the inlet and the outlet for said chamber,
in combmatwn with two endless aprons ar-
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ranged about said rollers or cylinders and

adapted to pass through the said chamber
and to return outside the said chamber, and
to receive the wet web between them as they
enter the chamber,
through the chambel subst&ntlally as Speel-
fied.

11. In a vacuum web - drier, 8111ta,b1y ex-
hausted and suitably hea,ted cylinders
crouped in pairs and connected to rotate to-

-ﬂ‘ethel for joint action, in combination with

two endlessaprons, ar mnwed to come together
where they are pressed between the two cyl-
inders of each pair and being carried over
small intermediate rollers to be separated
from each other and from the web carried be-

tween them, in passing from one pair of cyl-

inders to the next within the vacuum-cham-
bel substantially as herein set forth.

12 In a vacuum web - drier, a chamber,
means to exhaust it, means to he&t 1, ¢ylin-
ders grouped 1n pairs and disposed in said
exhausted and heated chamber, adapted to
rotate together with equal surface velocity,
twoen dless aprons adapted to receive the web
to be dried between them, and arranged to
come together where they pass between the

two cylmdels of each pair, and guide-rollers

arranged in different pl&nes from the plane
of contaet of the pairs of cylinders, and be-
tween such pairs of cylinders, so as to sepa-
rate the aprons and their contained web at

points between the said pairs of cylinders,

substantially as described.

13. Inavacuum web-drier, the closed cham-
ber BB, connecting into the e'ﬁhaust-condmt K,
the 101161—ﬂ'a,tes O C’, and C”, C'"", packed at I

‘against ﬂ1e walls of the cha,mbel in a way to

exclude the air, while allowing the web which

1is to be dried to pass between them, the end-
| less aprons A, A', passing together through

and to guide such web-
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these ﬂ*ates and arranged to carry the web |

between th em through the chamber, and the
gulde-rollers R, R/, R R, over Whmh these
aprons are separ ately returned , substantially
as set forth.

14. In avacuum web-drier, the closed cham-

ber B, connecting into the exhausb conduit E,
the roller- cates 0 C',and C', C'”7, allowing the

web and the endless aprons 0 pass, while ex-
cluding the air, the endless aprons A, A’, the
adJllsteble 0111(16 rollers R, R', R, R/, outside
the ehambe1 a,nd within, the sepemtm guide-
rollers », », ', 7/, anenned in pairs between

the pairs of pressing-cylinders, and roller-
gates C'"", C¥, C, C', &e., all arranged for joint 15
aetwn substantmlly as spee1ﬁed

In teetlmony whereof I have signed my
name as administratrix to this cspeelﬁcatlon

in the presence of two subscribing witnesses,
on this 2d day of April, A. D. 1897

ADA YI. COLBY,
Adminastratriz ofthe estate of Frank A. Oo?by,

deceased.
Witnhesses:
HERBERT I. GOSS,
WILLIAM C. PERKINS.
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