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To all whom it ma 1/ CONCErI:

- Be it known that I, CrarLESs H. CROWDLL a

citizenot the United States residingat Swa,mp-
scott, in the county of Ess_ex Sta,te of Massa-
chusetts, have invented a certain new and use-

ful Improvement in Driers for Paper, Cloth,
_ owing is a specification,
reference ‘being had therein to the accompanv-

ing drawings.
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" in its course the curvature of the series to the'
- 20

© casing.

- of the drier of the said Letters Patent are the

. 30

The 1nvent10n'emboa1es the prmclples of the

drier for which Letters Patent of the United
States were granted to me on June 24, 1902,

No. 703,044. The said drier is characterued -.
by the employment of a series of supporting
and guiding rods or rolls which are disposed

in a contmuous curved line, forming a spiral,

the web to be dried passing onto the said se-

ries at one extremity thereof and followmcr

other extremity thereof. ‘The spiral series

of rods or rolls is inclosed within a suitable

casing, and ducts-are arranged parallel with

the turns of the spiral, the said ducts having

mouths or dlscharo*e-opemnfrs through which
jets orstreamsissueagainst the web supported
by the rods or rolls. Among the advantages

extended course through which the web un-

der treatment may be caused to travel while

exposed to the drying action, the expedltlon

. and economy with which the web is satisfac-
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torily dried, and the very small amount of

space, comparatwely speaking, which 1s re-
quired to be occupled by the drier. The
curvature of the series of rods or rolls, these
being mounted in fairly close proximity to
oneanother, causes the web traversing thesaid

series upon the convex or outer side of the
~curve thereof to be drawn by its own tension
~ into close and firm contact with the surface of |

every rod or roll.” Thereby the rods or rolls

“are enabled to support the web from edge to
edge thereof, and they prevent the web from

curling, which a moistened web of paper tends

to do when in a relaxed state, as when it is_

- not pQSitively supported throughout -its_ en- |

hstra,ms

Meansi 18 provided for supplying cur-
rents “of heated air to the interior of the said

tlre w1dth In the said drier the rods or rolls

Jocated at ashortdistance from oneanother, as
“just indicated, are positively driven—i. ., are'
driven by the mechanism of the drler and
not by the frictional contact of the web of ma-
‘terial passmﬁ'throuo'h the drier.

feeding action is distributed throuo‘hout the
whole lencr‘th of the portion of the web which

Thereby the

is within the drier and- liability to injury of
the web from lono‘ltudmal strains is obviated,

while the paper is relieved from tendency t0
draw into wrinkles in consequence of such

straight course—rz. ¢., without lateral devia-
tlon—th_roucrh the drier and to wind truly
upon the receiving mandrel or roll. - The said
drier is of great value for drying webs of ma-

terial which have been gummed, coated, col-
‘ored, or otherwise ﬁmshed or treated upon* |
70
of rods or rolls with the gummed, coated, . ..
colored, or otherwise hnmhed side outermost

one 81de thereof. Such webs reach the series

A_'

MASSACHUSETTS, ASSIGNOR
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‘The use of the series of rotating
rods or rolls located as . aforesa,ld at a short

“distance apart also causes the web to follow a

the other side alone m&k:mﬂ' contact with the;" .

entire series of rods or. rolls by the Webs

One general object of the invention is to 111—-.._
crease the efficiency and drymo' capamtv of a.
drier of the type which is presented in my
Letters Patent aforesaid without loss of the
compactness and economy of space thereof, .-
Another general object thereof is to facilitate .
the manufa,cture of paper or cloth which is

rods or rolls throughout the traverse of the
75

cummed upon- both of the surfaces thereof

or is required. to have both of said surfaces

coated, colored, or otherwise finished.

An 1mp0rtant characteristic of the pr'esent‘"
invention is the addition of a second spiral

series of rods or rolls parallel with the first

series, so that the turns thereof alternate with -

those'of the first series, whereby the web of

Q0

paper or cloth under treatment after having

traveled along 1ts spiral course to the central

portion of the drier is caused to be.returned

through the drier along a similar course par- "

allel W1t11 the first. Thls feature of the in-

vention is useful in enabling certain classes

95
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of material--as, for instance, paper or board—
as 1t comes from a forming-machine to be
dried satisfactorily with great efficiency, for
it permits the length of the travel of the ma-
terial within the drler to be doubled, which

doubles the duration of the period of ‘the ex-

posure of the material to the drying action.
It also enables one surface of a web to he
gummed, coated, colored, or otherwise fin-
1shed and the web to be dried and then the
other surface to be similarly or otherwise
treated and the web again dried during the
continuous travel of the sald wel> LhrouOh the
drier.

The embodiment of the invention which is
lustrated in the drawings has been de-
signed more especially for use in coating the
two surfaces of a continuous web. and by
way of making clear the nature and relations
of the invention I will first proceed to explain
the said embodiment.

In the drawings, Figure 1 shows the said
embodiment of the invention in side eleva-
tion. ¥ig. 2 1s a detail view illustratine the
removal ot gum, coating material, or the 1i 1ke
from the rods or rolls.

The general features of the apparatus which
1s shown in the drawings comprise 4 machine
for treating one surface of a continuous web
of material, a double spiral drier to which
and thIOUOh which the said web passes from
the said coatmcr or covering machine, a sec-
ond machine located at the center of the said
drier and by means of which is treated the
surface of the said web which was not treated
by the first machine, and a winding mechan-
1sm by which the web is received and wound
after returning from the second machine
through the spiral drier. The character and
construction of the two machines and of the
winding mechanism are not material to the
invention and may be varied as deemed de-
sirable in practice. The said machines may
be such as are suitable for gumming or other-
wise.coating or covering the web of mater 1al
or may be sultable for colormﬂ‘ DUrposes or
otherwise finishing the said web For the
purposes oif this case I have shown two coat-
ing-machines. Various well-known forms of
machines for the various purposes are in use
and so are various forms of winding mechan-
1sm, and I will therefore merely retel to the
1llustra,ted features of the same briefly here-
1n, inasmuch as the details of construction,

- &c are familiar to those who are skilled in

the art

At 1, Fig. 1, is the framing of the first cov-
ering or coatm@ machine, and at 2 1s the sup-
ply- roll from which is drawn the web of ma-
terial to be treated. At 331 are shown rolls
in the sald first coating or covering machine,
between which the web 2" passes.

At 4 1s a trough containing the coating or
covering materlal into Whlch latter the 1011

772,695

31 dips, the said roll serving to transfer
proper portion of the said coating or covering
material to the surface of the web O,

5 1s the traveling apron, which backs up
the web 2" under the action of the moving
brushes 6, which are employed for distribut-
ing the coating or covering material over the
surface of the web 2* and w orking 1t into the
sald surface. 61 is a fixed plate or the like
for supporting the said apron against the
pressure of the brushes.

7 1s the casing of the drier.

8 8, &c., are the pguiding .«md supporting
rods or rolls within the casing 7 of the drier,
constituting the series to whld_l the web 2"
passes from the coating or coveringe machine
and by means of which it is supported and
ouided during its travel within the said cas-
ing. The said rolls 8 8, &c., are arranged
1n a spiral series, as in my Letters Huont
aforesaid, the said series gradually convergo-
ing toward a central point and malking sub-
stantially two complete turns upon itself after
the fashion of an involute spiral. The wel
travels along the series of rolls 8 8 with the
coated or covered face turned outward, only
the uncoated surface of the web making con-
tact with the said rolls. Ifrom the last roll 8
of the said spiral series the dried web 2% passes
around a guide or guides at the center of the
drier, by which guide or guides the direction
of 1ts movement 1s changed, and it then 1s led
outward through the drier. At the center of
the drier the second coating or covering ma-
chine 1s located, and by the latter the un-
coated side or surface ot the web is given its
coating or covering. The guides for chang-
ing the direction of movement of the web at
the center of the machine are constituted in
the present instance by the rolls 13 13, which
support the backing-apron 12 of the second
coating-machine. The trough of this machine
for holdmﬂ' the coating or covering material
is indicated at 91, 10 bemg a wallower-roll
which 1s partly immersed in the contents of
the said trough and also malkes contact with
a transter-roll 11, which last applies the coat-
Ing or covering material to the previously-un-
coated side or surface of the web 2% as the
sald web passes, together with the backing-up
apron 12 of the second coating or covering
machine, around one of the supporting and
guiderolls 13 for the said backing-up apron 12.
14 are the brushes for distributing and worlk-
1ng the coating or covering material which
has been applied to the web by the second
coating or covering machine. Irom the said
coating or covering machine the said web
passes, moist face outermost, to the rolls 9 9.
&c., of the drier, the said rolls 9 9, &e., be-
ing arranged 1n a series which is parallel with
the series 8 8, &e.—that is to say, the said rolls

9 9, &c., are disposed in a second spiral, the
turns of which alternate with those of the
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spiral comprising the rolls 8"'8,', &e.—and by

means of the rolls 9 9, &c., the web after

~passing the second coating or covering ma-

1O

on 1ts way inward from the
covering machine.. .

chine is' conducted through the drier again, |

its path being parallel with that of the web

From the outer or delivery end of the se-

' ries of rolls 9 9 the web, coated on both sides

or surfaces and dried, passes to.the winding
mechanism, it being conducted thereto by

- means of suitable guide-rolls, as at 15 15.

is

Z0

_25.

designated .16, the roll on which the web is

‘wound being designated 17.

- In practice a supply of air, usually in a heat-

ed state, entersat the bottom of the casing 7, 18
- being the exhaust at the top of the said cas-
- Ing for the withdrawal or escape of the mois- |

ture-laden air.

- At 19 19 are shown ducts arranged parallel
with the respective spiral series of rolls in
the drier, the same being ‘supplied with air,
usually heated, by means of conduits 20 20

and having mouths at 21 21 diseharging in-

~ wardly upon the web 2%, usually in practice
at places where the said web is supported by
‘rolls 8 and 9. These features are in general

- the same as in my Letters Patent aforesaid,

30
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40

to which reference may be had for full infor-
mation respecfing the same. - -

The rolls are rotated in directions to facili-
tate the travel of the portions of the web

making contact therewith. Hence the series

3 are rotated in one direction, and the series 9

‘are rotated in the opposite direction. I drive.
the said rolls by providing each thereof with |
a pinion 23, the rolls of the two series being |
arranged so as to alternate relatively to each
other and the pinions of each series of rolls
~being engaged with those of the other series

of rollsin an alternating order. = The driving-
shaft for the rolls is shown at 24, it being

~suitably geared to one of the pinions 23 or

45
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1ng actlon. _ _ _
ployed in the drying of paper or board as it

otherwise to one of the rolls and being fur-

~nished with a band-pulley, as at 25, for the |
reception of driving power through a sultable

band or belt. . -(Not shown:) = N
My present invention is not only adapted to
beused,asalready explained herein,inthe man-

“ufacture of paperor other material having the
n- |

ished, but isexpressly intended and adapted to |
“beemployed inthe drying of web materials re-

two surfaces thereof covered or otherwise

quiring long-continued subjection to the dry-
Thus it is desiogned to be em-

- comes from the forming-machine, the web of

60

paper or board being conducted continuously |

from the forming-machine to and along the
series of rolls 8 8, &c., to the center of the
machine, there around the direction-changing

roll or rolls or other device, and then back to-

rst coating or

ing mechanism or be otherwise disposed of.

~In the process of coating paper a certain

: 3 . |

and along the series of rolls 9 9, &o..', from

‘which last the material may pass to a wind- 65

proportion of the coating’ compound works

around the side edges of the web onto the re-

1 verse side of the paper. This on drying ren-

ders the edges slightly thicker than the other

portions of the paper. From this thickening
of the edge portions-difficulties arise in the
subsequent operations of winding and of cal--

_ | endering unless the -thickened portions are
The framing of the winding mechanism is

70
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trimmed off. For example, when the web of

strained and torn. It frequently is necessary

for the workman to hammer down the edge

portions of the roll of paper as it is winding

| in"order to reduce this increase of thickness.
Again, if the web with its thickened edge

portions were to be passed through the cal-

‘ender such.portions would take the pressure
of the rolls and the middle portion of the

web would not receive its full pressure, there-

worn. It is customary on the foregoing ac-

1s from at least one-half of an inch to an inch

| paper i1s being wound the edge portions will ._
‘tend to wind up faster than the rest of the
web, and consequently such portions will be.

do

by affecting the quality of the finish. The -

narrow thickened edge portions, moreover,
have a tendency to injure the calender-rolls, .
the paper or cloth roll becoming dented or

Q0

count to take in the first instance a web which -

95

wider than the finished web is required to be

chine'is being rewound. . :
For the purpose of preventing the edges of

| and trim off the thickened edge portions as
| the paper passing through the 'coa,'ting-ma_ :

100

the web from becoming thickened in the man- .

ner just noted certain of the rolls 8 and 9 of

my drier have combined therewith doctors 82
| 92 tor the purpose of removing from such

rolls the moist coating composition which is
transferred by the paper to the rolls.

_ | ¢ As it
passes from each coating-machine the coated
sheet reaches the rolls of the corresponding

105

series 8 or 9 before the coating has become at

all set. Consequently the portion of sich

| coating which is on the back of the web is
rst few of the said rolls.

Ll

transferred to the

ITO

Such portion, however, is stripped from the

rolls by the doctors, and thereby the rolls are

always kept clean. In this manner the first

few rolls serve to remove with almost perfect

completeness whatever material lies on the -

surface of the back of the web. The doctors

are employed at both the outer end of the

spiral series 8 8, &c., and at the inner end of
the spiral series 99, &e..

I1§
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In the foregoing manner I render it unnec-
essary to trim the paper for the passage

through the calender. This saves largely in

the matter of waste, rendering it unnecessary
to cut off the one-half inch or so of material

B
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which heretofore it has been necessary to
trim off, and 1t also obviates the injury to
the paper or cloth roll of the calender which
heretofore has resulted from passing the un-
trimmed coated paper through the calender.

I claim as my Invention—

1. The improved drier having the two se-
ries of rods or rolls arranged in a double 1n-

volute spiral and means to rotate the respec-

tive series in opposite directions with relation
to each other, whereby the material under
treatment 1s conducted within the drier along
two corresponding spiral courses.

9. The improved drier having the two se-
ries of rods or rolls arranged in a double
spiral whereby to conduct the material under
treatment within the drier along two concen-
tric spiral courses, and having at one extrem-
ity of sald double spiral a guide around which
said material changes direction in passing
from one series to the other.

3. The improved drier having the two se-
ries of rods or rolls arranged 1n a double
spiral whereby to conduct material under
treatment within the drier along two concen-

tric spiral courses, and having one extremity

of the said double spiral pr ovided with means

for @n.‘;ﬂ:)luzwP the said material to change di-

rection In passing from one series to the

50 other, and means to rotate the respective se-

772,695

ries in opposite directions with relation to
each other.

4. The improved drier having the two se-
ries of rods or rolls arranged i.n a double
spiral, having at one extremity of the saic
double spiral the machine to tre: LL one tace of
the material prior to the passage of sald ma-
terial along one of said series of rods or rolls,
and having at the other extremity of said
double spiral the second machine to treat the
other face of said material prior to returning
along the other series of said rods or rolls.

5. The combination with the drier having
the two series of rods or rolls arranged 1n a
double spiral, of the machine located at onc
extremity of the said double spiral, the mate-
rial passing from said machine to one of the
said series of rodsor rolls, the machine at the
other extremity of sald double spiral, the
material passing from said second machine to
the other of sald series of rods or rolls, and
means to rotate the respective series in oppo-
site directions with relation to each other.

In testimony whereof I athx my signaturein
presence of two witnesses.

CHARLES H.

|

CROW KLlL.

Witnesses:
Cias. I, RANDALL,
WiLrram A. COPELAND.
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