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1o C&Z.Z. whoﬁb it TNy m'rwer}z,} o
~ Beit known that I, WiLriam M. BARBER, a
citizen of the United States, residing et

Somerville, in the county of Middlesex and |

5 State of Massachusetts, have invented a new

and useful Improvement in Paper-Drying

- Machines, of which the following is a full,
‘clear, and exact description, reference being
had to the accompanying drawings, forming

10 & part. of this specification, in explaining its
‘nature. S e
~ The invention relates to an improvement
in a
for drying paper in a continuous web.

15
- the paper has been dried by the admission of

steam 1nto the interior of the rolls under and
over the exterior surface of which the paper |
- 18 passing. ~ The action of live steam, how--

zo ever, among other disadvantages; has been
to heat the rolls to a high degree of tempera-

ture, with the effect of baking the web of pa-
. per or of drying it with such intensity as to

. destroy its life, especially when the paper is

25 hugged up tight against the rolls by the |
. “felt,” so called, which is customarily used in_

this type of machine. Moreover, when the
- drier-rolls alone' are used those portions of
. the paper running between the rolls are sub-
30 Jected to no drying influence, with theeffect
that the paper in the continuous web is not

continuously but intermittently acted upon..
ier-rolls are heated

By my invention the

. by a current or blast of hot air directed upon
35 or subjected to their outside surface and
which hot air is further directed to flow di-
rectly against the sides of those portions of
the web of paper passing between the rolls or
to and from the same. ,
40 paper becomes dried in a manner ‘which does
- not injure or weaken its textile strength.

This results, perhaps more essentially, from

the fact that the paper is not subjected to the

~ drying influence of a drier-roll too intensely
45 heated, as when heated by steam, for the hot
air applied to heat the roll may be so modi-
fied in temperature as to heat the roll to just

- such degree as will best dry the paper with-
-out In any way Injuring or weakening its
50 fiber.. By the above means also the web of
‘paper 1s subjected to a continuous drying in-

paratus or machines having ‘drier-rolls |

Heretofore in-machines having drier-rolls

By this means the |

per and keeping it smooth. -~ ..
My invention pertains also to a codérdina-

tion of means by which a proper tension of

the paper as it is dried may be effected and

This

tension varies or should-vary for different

Patented Aug. 28, 1906.

' .'[.‘ullnirng with the heated :'di‘.ie._I_'—rolls perfofm— :
ing the additional function of ironing the pa-

55

maintained. In order that the paper may =
dry smooth, the web. of paper must be main-
tained 1 the running under tension.

60

| parts of the machine, depending upon the -

condition of the paper, for when the web of

aper first enters the machine it can stand-

ut very little tension; but as it becomes dry
1t can bear and should be.subjected to some

- considerable tension in order to obtain the

best results. At no point, however, should

the tension on the paper be such as to stretch
1t, and so injure its fiber.

Now 1if there were
no further consideration a proper tension of

the paper might be easily effected; but it is

well known in the art that the paper gradu-
ally contracts or shrinks as it dries, and un-

less the contraction or shrinkage of the pa-

per while running is.-compensated or pro-
vided for the tension of the paper will soon
become such that it becomes stretched and
its fiber materially weakened. ~Moreover,

this contraction or shrinkage of the paper is

not a constant factor, but a variable one, the

70
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rapidity of contraction or shrinkage varying =

in different- parts of theé machine, at some
points the shrinkage or contraction of the
paper taking place very fast, depending upon

the state or condition of its drying, which de--

{iends , among other considerations, upon the

ind of paper and the amount or nature of

the drying influence to which it is subjected.

By my invention there 1s embodied in the
improved machine means by which the web
of paper in all parts of the machine may be
maintained at an accurate normal tension,
by which also any undue tension on the
paper may be met and automatically com-

90.
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pensated "for, by which means also any tend- -
‘ency to undue or abnormal tension 1n. the

web of paper may be immediately shown to -

the operator or recorded, whereupon, as is

further provided, he may vary the speed of

make compensation for a variable contrae-

100

any one of a series of rolls, and thereby thus

fluence throughout the entire length of its i tion or -Shﬁnkagg of the paper at different
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points of the machine and maintain it at a |

proper variable tension as desired to
the best results. ' -
My invention further pertains to various
details of construction, all of which can best
be seen and understood by reference to the
drawings, in which— . ' '

effect

Figure 1 shows the improved machine in*

side elevation. Fig. 2 shows a section on the
line 2 2 of Fig. 1. Fig. 3 shows a section on

the line 3 3 of Fig. 1. Fig. 4 shows in cross- |
section a roll and combined hood. Fig. 5 is

a vertical section showing the tension roll or

device, to which reference will hereinafter be

made. Fig. 6 is a plan of the same.

Referring to the drawings, A represents

the frame of the machine. - It is made sec-
tional in character, comprising a series of like

units or sectional parts a, and so is capsble of

indefinite longitudinal extension. - Each sec-

'tion @ has two sides, each of which, a’, has a

base @’, resting upon the floor or other sup-

- port, to which 1t is bolted. Each section has

25

also a top-surface bearing-plate a®. The two

sides of eachisection are connected together by
cross-ties a*. The sections are connected to-

~gether or combined by bolting together the

30.
1s a pillow-block or other means ¢’, providing |

journals for the ends of the shaft of a drier-

L

40

flanges a* a® dependent from the respective
ends of their top platesa®. Supportedtohave
bearing within each section side of the frame

roll B. Upon each of the respective top
plates @® are borne pillow-blocks or other
means ¢ a¢°, providing journals for the ends
of the shafts of the drer-rolls B’ B2,

The arrangement of the rolls is preferably
like that shown, which is substantially like
the arrangement of the rolls in the well-
known Fourdrinier machine, the web of

paper C passing over the roll B’ downward
‘under the roll B, thence upward over the

, roll B2, As the web of paper passes over and

45

under these respective rolls the rolls are

heated and the paper dried by hot air in the - of _
| paper. 'To’assist further in this operation, I

following manner:
Each roll is provided
placed to conjoin or combine with the naked

or exposed portion of its surface or periphery.

It 1s to be observed that as the paper passes

~ around any roll it practically forms a fold,

35

and as the roll turns its entire surface or pe-

‘riphery is not covered by the paper, but a

portion thereof remains naked and exposed,
and 1t 1s with this portion of the surface or pe-

. rifphery of the roll within the fold of the web
0

e

tive size of the roll with which they are co- |

paper made by its passing around the roll- .
| furnish each roll of the machine with a hood,

that the hood is placed to ¢odperate.

The hood D is in the nature of a casing
forming an air-chamber extending longitudi-

nally along over the said surface of the roll or
portion of its periphery. In size the hoods
may vary, depending somewhat on the rela-

with a hood D,

fore described: |

820 486

ope'ratiﬁg. | Thelﬂhoods OT casings are ﬁxed to 63

and between the sides of the ffame in any
suitable’ manner, as by angle-irons d, each of
the respective hoods being fixed to codperate
with its roll in the manner shown and as be-

- Kach hood has an opening d’ and pipe con-

nection d? for the inlet of hot air.” This o en-

70 -

Ing 1s preferably made at the rear'end of the

hood, as shown, where hot air may be re-

celved Into the respective hoods from the
back side of the machine. =~ - o
By means of the hood hot air may be re-
ceived into the chamber whieh it forms and
be a,gplied directly to the roll with which the

hood 1s 1n'conjunction. . Moreover, the hot

air in the chamber acts to heat the entire roll,
Tor as the roll rotates every portion of its sur-

face In turn is exposed to the hot-air influ-

ence. With a hood or casing thus in con-
junction with a roll not only is the hot air in

75
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| the chamber of the hood utilized and applied

| but the hot air is further utilized for the pur- -
90

Pplication to the si

for the purpose of heating the roll, and so in-
directly drying the paper contacting with it,
pose of drying the paper web directly by ap-

cﬁ‘:s of the fold of the web
of paper with which and between which the

hood is located. For this purpose each hood

or casing relatively to the roll with which it is
In conjunction is so mounted that its edges

against the surface or periphery of the roll,

but are slightly removed from the same,

leaving a narrow air-space d® on either side,

| extending the length of the roll and through

which passages the hot air in the chamber of

95

‘are not brought into close contact flush up -

100

the hood escapes and coursing along. the
surface of the roll outside the confines of the

‘hood on either side comes in contact directly
with- the respective sides of the fold in the

web of paper made by passing around the
roll, by which contact the current of hot air

108

is broken or disseminated and made to flow
over the surfaces of said sides of the web of -

prefer also to make narrow slits or openings

ITO

d* 1n the sides of the hood for the hot air to. -
pass through; but these openings should of .

course not provide such egress for the escape
of hot air as to
the roll. - S |

While I have referred. to the fact that eath
one of the rolls of the machine is provided

prevent its properly heating

11§

with a hood furnishing a hot-air chamber, of

course any one or more rolls may be pro-
vided with such hood. 1 prefer, however, to

for then not only does each roll act to dry the
paper and 1ron it, but with the rolls arranged
as they are their hoods would conjoin with
them in such manner that the hot air escap-

120

125 _

ing from: their respective chambers, as before

explained, would be applied to both surfaces



- -of the web. of paper, especially those sides or |
. _ between the rolls B’ and B
~ and B and B2 -
. Referring to R
“every sectlon of the machine the hot air-in

5

829,886

portions running

Fig. 1, it will be seen that for

the hood conjoining with the roll B’ would
not only act to heat the roll, but the hot air

- -escaping would flow from one side onto that
. side or portion of the web of paper approach-

10
" hood would flow upon the outer surface of |

ing said roll and from the other side of the

that portion or side of the web of paper run-
ning between the rolls B’ and B. On the

 other hand, the hot air in the hood conjolning

L5

with roll B would not only effect the heating

- of the roll, but escaping on the one side would

20

25

- roll B? would not (ml(fr

be applied to the inner surface of that portion
or side of the web passing between the rolls

B’ and B, and from the other side of the hood

the air would be applied to the inner surface
of that portion or side of the web of paper

E&ssing between the rolls B and B2, while the

ot air In the hood in conjunction with the
heat the roll, but es-
caping on the one side would be applied to
the outer surface of the side or portion of the
web of paper passing between the rolls B and

- B? and from the other side would be applied

30
35
40

45

- heated drier-rolls without any
~changes made in the structure of the ma-

‘both of its sides or surfaces.

‘to that portion or side.of the web of paper

passing from said roll B? and onward fo the
next section of the machine, where the same
operation would be repeated. o

It 1s unneccessary to refer in further detail

to the utility of this mode of dﬁ’iﬂg the paper.
Oy

By the use of the hood not ‘are the rolls
heated by hot air and not by steam, but the
paper 1s also dried by direct application of
hot-air influence applied for the most part to
This makes
a practically continuous drying operation,
with the rolls performing the additional func-
tion of smoothing the paper and imparting a
gloss to1t. It 1isalso to be taken into consid-

eration that this element of the hood afford-

ing a means for hot-air application to ‘the
drier-rolls and web of paper may be applied
to machines already m use having steam-
material

chines. It affords, in other words, a means

by the application of which to old machines

- nally mereased, affording a safe mode of dry-
- 1ng the paper without injuring its fiber.
- Having thus provided for drying the web |
of paper, my invention further pertains, as I.

55

their drying capability may be very mate-

- have already stated, to a coordination of
- means by which its proper tension may be

6o

effected and maintained, b
also any undue tension on the web of paper
occasioned by its contraction or shrinkage in
drying may be met and automatically com-
pensated for, by which means also any tend-

-ency to undue or abnormal tension in the | s : ‘ _
.65 wWeb of paper, occasioned as aforesaid, may | tive pillow-blocks or bearings and in a man-

which means

be immediately shown to the operator or re-
corded, whereupon, as is further provided, he
may vary the speed of any one of a series of
rolls, and thereby thus make compensation

8

for a variable contraction or shrinkage of the 70

paper web at different points in the machine

and maintain it also at such proper variable
For

tension as will effect the best results.
these purposes I have shown a series of com-
pensating or tension rolls E, under each of
which rolls by a fold the web of paper is
adapted to run. For the particular type

e of.

75

machine shown I prefer to arrange these

rolls on the frame between the drier-rolls B2
and B’ of its adjacent sections. FEach roll B
has bearings to turn at each end of its shaft

e

In pillow-blocks e or other means, providing

journals therefor. Each of the pillow-blocks

¢1s mounted between standards ¢’ ¢?, disposed
-on the respective top bearing-plates a of ad-
jacent sections of the frame, to which the
standards are bolted or otherwise secured by

a base-plate ¢®. Therespective pillow-blocks
are also retained to move up and down or to
have vertical play between their respective
standards by grooves ¢! in the sides of said
blocks, into which grooves fit tenons ¢35, ex-
tending from the standards. ,

With a tension-roll thus movably mounted

and with the web of paper forming a fold to

pass under 1t the effect is for the paper by its

contracts—that 1s, if the roll be properly
graduated in weight or counterbalanced, so
as not to'resist too much the contracting. or
lifting stress or tension of the paper. In
other words, the weight of the roll may be so
graduated or the roll so counterbalanced
that 1t will not be moved by any normal and
proper tension of the web of paper for any
part of the machine, and so will act to main-
tain the web of paper at such normal and
proper tension; but immediately upon the

‘tension of the paper having a tendency to in-

crease by the contraction or shrinkage of the

~paper then the resistance of the roll is imme-

diately overcome and the undue or abnormal
tension is mstantly and automatically com-
pensated for. For the purpose, therefore, of

graduating the resistance of each roll E to

the lifting stress of the paper I have provided
it with a counterbalancing means, as follows:
There 1s arranged at one side of the roll a

90

95

tension or stress to lift the roll as 1t shrinks or

100

105"

1I0O

115

rock-shaft K’. - This shaft turns in pillow-

blocks or other bearings ¢, which are mount-
ed, preferably, upon brackets. ¢’, extending,
respectively, from the standards ¢/, fixed to
the top plate of the frame, as before explained,
Projecting from one side of the rock-shaft £’

at erther end thereof are arms ¢®, from which

hang hnks ¢°, the respective arms catching
around pins ¢'’, fixed in the sides of said links,
These links ¢® connect with the ends of the
shaft of the tension-roll E outside its respec-

120

125

T30
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ner not to interfere with itérotation, on which | sive then the roll will be Jifted and the ten=

account the respective links ¢ are provided
with boxes ¢", in which boxes the ends of the
shaft of the tension-roll are adapted to turn.
From the other side of the rock-shaft there
extends one or more arms ¢'?, preferably two,
as shown, one at each end of the shaft on
either side of the machine. Upon each of the
arms e'? there is arranged to slide or be ad-
justed a counterbalancing-weight E*. This
weight has depending from it a sleeve ¢, ar-

ranged to slip up the arm ¢'?, and is provided

with a binding-screw ¢!, the engagement. of

- “which with the side of the arm acts as a stop

1§

20

30

35

40
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and holds the counterbalance at any point
of adjusted position. This means just de-
seribed practically forms a lever having an
adjustable counterbalance upon one side
thereof for partially overbalancing or offset-
ting the weight of the tension-roll, and it is
mechanically obvious that the counterbal-
ance K* may be set at such point of adjusted
position that through the intervening arms of
therock-lever and connecting-links the weight
of the roll E may be offset to a greater or less
degree, depending upon the position of the
counterbalance, with the effect that the roll
will not be affected by any normal or proper
tension of the web of paper, be it little or
much, on which account the-roll properl
counterbalanced may act to define the nor-
mal and proper tension of the paper in any
part of the machine where it is placed; but
immediately upon the tension of the paper
web having a tendency to increase by the
contraction or shrinkage of the paper in dry-
ing then the resistance of the roll is over-
come. Therollisthen lifted by the tensional
stress of the web of paper, and the abnormal
tension is automatically relieved or compen-
sated for. This variable compensating or
%raduating of the weight of the tension-roll
y the position of its eounterbalance is of im-
portance by reason of the fact that when the
web of paper begins first to be acted upon by
the driers it is extremely delicate and it can
be maintained under very little tension, this
necessitating that the weight of the tension-
roll I& at this point of the machine should be
nearly offset by its counterbalance, whereby
1t will readily respond to and be lifted by the
web of paper under the least degree of stress
or abnormal tension. As the web of paper
dries, however, it van stand and should be
given more tension in order that it may run
and dry smooth. Accordingly by properly
offsetting the weight of the roll K at another
point or points in the machine by the position
of the counterbalance the roll or rolls may be
graduated to resist an increasing tensional
stress, and so the web of paper be main-
tained, depending upon its condition, at an
increasing normal or proper tension: but, as
said before, immediately upon the tension of
the web of paper becoming undue o exces-

4

sion 1Immediately relieved.

Any tendency to undue or abnormal ten-
sion 1n the web at any point is immediately
shown to the operator and recorded by
means of an indicator-hand F, arranged on
the end of the rock-shaft E’. This indica-
tor-hand shows on a dial ¥/, supported by a
bracket ¥?, fixed to the side of the frame.
The operation is that when a tension-roll E
at any point in the machine is lifted by any
undue tension of the web of paper at such
point then the rock-shaft by the lifting of the
tension-roll is overcome by the weight of the
counterbalance, with the effect that the hand
on the end of the rock-shaft is likewise turned
and shows on the dial not only that the ten-
ston-roll is lifted and that the web of paper at
this point is undergoing shrinkage or con-
traction, and so a tendency to undue or abnor-
mal tension, but the hand also shows by the
Iifted position of the roll that further means
for relieving the tension on the paper should
at once be resorted to before the tension-roll
will have been lifted to a point where it is no
longer of avail to relieve the tension, it being

-at the most a temporary expedient.

For the further relief of the tension on the

-web of paper I provide a means for varying

| l! the speed of each one of the rolls B. "For

this purpose each roll B is separately driven
direct off a speed-changing device (3. This
device should be one by which the speed of
the roil may be varied with much delicacy,
and for this purpose I prefer to use a speed-
changing device like that described in my
pending application, Serial No. 196,804,
filed March 7, 1904. Each device G, as

shown, 1s controlled by a hand-wheel (.
By varying through the medium of the speed-

changing device the speed of any one or more
of the rolls B the tension on the web of paper
may be relieved at any point in the web, so
making compensation for a variable con-
traction or shrinkage of the paper at differ-
ent points, as shown by the indicator, or
slack may be taken up in any particular por-
tion of the web and the web of paper main-
tained at such proper variable tension, de-
pending upon the condition of the paper, as
will effect the best results.

With reference now to other improve-
ments embodied in the machine, inasmuch
as 1t 1s arranged to vary the speed of each
one of the rolls B and inasmuch as a felt is
preferably used with the rolls for holding the
web of paper pressed against the same each
roll 1s accordingly provided with a separate

felt H. The felt Hisin the nature of an end-

less belt, and it is arranged to run upon a se-

ries of rolls A &’ and h? A arranged on the

respective sides of the machine. The rolls
h A" turn in pillow-blocks A* A3, resting on
bearings A° b7, extending from the sides of the
frame, and above the rolls »? A® turn in pil-
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extending from the sides of the frame.

820,686

low-blocks A® h% or other ] ournals , said pil- |

low-blocks resting upon brackets 2'° ', also

With respect to the tensional rolls or de-

“vices it is very evident that they may be

adapted to any machine where the paper 1s
dried in the continuous web. The means
also for regulating the devices may also be
varied in detail without departing from the
essence of my invention, these changes de-

-pending upon the circumstances or condi-

tions under which the said devices are used.
By the term ‘“hot air’’ as used 1 this speci-

fication I wish to be understood as meaning

20

any air. or elastic fluid sufficiently hot or
heated to induce heat in the drier-rolls. -

Having thus fully described my invention,
I claim and desire to secure by Letters Pat-

— ent of the United States— |

1.- In a device for drying paper in the con-

~ tinuous web, a drier-roll over which the web

25

35

~of paper passes, and combined therewith

means whereby hot sir may be directed and
applied to thenaked surface of said roll before
being applied to said web of paper passing
onto and off the same. - o
2. In a device for drying paper 1n the con-
tinuous web, a drier-roll over which the web

‘of paper passes, and combined therewith a

chamber or receptacle for receiving hot air,

whereby it may be applied to the naked sur-

face of said roll before being applied to the
web of paper passing onto and off the same.
3. In a device for drying paper in the con-

tinuous web, a drier-roll over which the web |

of paper passes, and combined therewith

 means whereby hot air may be applied to the

40

naked surface of said roll and maintained in

immediate contact therewith before being

released to be applied to the web of paper
passing onto and off the same. =

4. In a device for drying paper in the con-
tinuous web, a drier-roll over which the web

~ of paper passes, and combined therewith g’

45

chamber or receptacle for receiving hot air,
whereby it may be applied to and main-
tained 1 immediate contact with said roll.
- 5. In a device for drying paper in the con-

~ tinuous web, a drier-roll over which the web

50

55
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of paper passes, and a hood in conjunetian:
with the side thereof, forming
chamber by which the roll may be heated.

6. In a device for drying paper 1n the con-
tinuous web, a drier-roll over which the web
of paper passes, 2 hood in conjunction with
the naked or exposed surface or periphery
thereof, forming a hot-air chamber for heat-
ing said roll, and affording means whereby
the hot air from said chamber may be applied
directly to the paper web as it passes onto and
off said roll. | |

7. In a device for drying paper in the con-

“tinuous web, a drier-roll over which the web

of paper passes, a hood or casing in conjunc-

| tinuous web; a drier

a hot-air-{

aper web.
orming 4

assing onto and off the same, and

rated from the surface or periphery of the
roll, by which air-passages leading from said

either side thereof for the purposes specified.

ot-air chamber for heating the -
| roll, said hood being located with edges sepa-

7'?‘

| air-chamber of the-hoed may be obtaired on .

8. In a device for drf'ing paper in the con-
-roll o%

W _ over which said web
of paper is caused to travel, and a hood D in
conjunction with said roll having an-inlet or

| opening for the ingress-of hot air, substan-

tially as and for the purposes set forth.

75

9. In a device for drying paper in the con-

tinuous web, a series of drier-rolls over and
under which, respectively, said web of paper
is caused to travel; a hood 1n conjunction

30

with each of said rolls within the fold of the

paper web passing onto and ofl the same,

each Of's_&id hoods forming a hot-air chamber
for heating its respective roli, and outlets 1n.

the sides of each of said hoods whereby the
hot air from the respective chambers may be

applied to adjacent sides or portions of the
web of paper.

.
L
1

10. In a device for di‘yil_:lg'paper in the con-

tinuous web, rolls or devices over which the

paper is caused to travel, and a series of

means for maintaining a yielding stress on
said web of paper varying for different parts
thereof, the stress of said means on the web
of paperremaining constant whatever the po-
sition of the same may be.

11. In a device for drying paper in the con-
tinuous web, rolls or devices over which the

“paper is caused to travel, and a series of ad-

justable means for maintaining a yielding

00

95

100

stress on said web of paper varying for differ-

ent parts thereof, the stress of said means on
the web of paper remaining constant what-
ever the position of the same may be.
12. Ina device for drying paper In the con-
tinuous web, rolls or devices over which the

. Web- of paper is caused to travel, and means

for defining thé normal or proper tension of
said web of paper varying for different parts
or portions thereof, which means is adapted

to give instant automatic relief to said web
' of paper upon tendency to any undue or. ab-

normal tension in said parts or portions.
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13. In a device for drying paper in the con- -
tinuous web, rolls or devices over which the

| web of paper is caused to travel, and in com-
| bination therewith a tension roll or device

under which by a fold said web of paper 1s
adapted to pass, means for mounting said
tension-roll to be lifted by said web of paper
upon any undue or excessive tension thereot,
and means for partially counterbalancing the
weight of said roll.

14. In a device for drying paper in the con-

120
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tinuous web, rolls or devices over which the

web of paper is caused to travel, and in com-
bination therewith a tension roll or device

tion with the said roll within the fold of the | against which by a fold the web of paper is 130
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- adapted to travel, means for mounting said | & tension in the continuous web, a tension de-

and a lever provided with an adjustable coun-

terbalancing-weight on one side thereof for
partially overcoming the weight of the ten-

tension roll or device to be lifted by said web | vice adapted to be overcome from a normal
of paper upon occasion, and means for vary- | operative position by the tensional strain in,
ing or graduating the relative resisting weight | said web, for automatically and temporarily

- 5 of said tension-roll to the lifting stress or ten- | relieving the same, and means for regulating 7o
~ sion of said web of paper. | the runnming speed of said web of paper for dif-

15. In a device for drying paper in the con- | ferent portions thereof, whereby the tension
tinuous web, rolls or devices over which the { of the web may be permaneantly relieved and
web of paper 1s caused to travel, and in com- | said tension device restored to its normal po-

1o bination therewith a tension roll or device | sition. - ) - 75
under which by a fold said web of paper is | 20. In a device for drying paperrunning .
adapted to travel, bearings for the shaft of | under tension in the coatinuous web, a ten-
sald roll, ways in which said bearings are re- | sion device adapted to exert a yielding bear-
tamned to slide whereby said roll may be | ing stress upoan said web of paper, and means.

15, made to yield to any excessive or undue ten- | whereby the amount of bearing stress of said 8o
sion in said web of paper traveling under and | tension device upon szid web of paper may
against the same and counterbalancing | remain constant as said tension device yields

-means for partially overcoming the weight of { to the tensional stress of said web of paper.
sald tension roll or device against the ten- 21. In a device for drying paper running .

20 sional stress of the web of paper traveling | under tension in the continuous web, a series 8s.
under and against the same whatever the | of tension devices adapted to exert a variable.
elevated condition of said tension-rollmay be. l ylelding bearing stress upon said web of pe-

. 16. Ina device for drying paper in the con- | per for different portions thereof, and means
tinuous web, rolls or devices over which the | whereby the amount of bearing stress of each

25 ‘web of paper 1s caused to travel, and in com- | of said tension devices may remain constant go
bination therewith a roll or device unaer | as'said device yields to the tensional stress of
which by a fold said web of paper is adapted | said web of paper. - |
to travel, means for mounting said roll or de- | 22. In a device for drying paper running
vice whereby it may yield to the tensional | under tension in the continuous web, a series

30 stress of said web of paper against the same, | of tension devices adapted to exert a variable g5

yielding bearing stress upon said web of pa-

per for different portions thereof, means
whereby the amount of bearing stress of each

of said tension devices may remain constant’

as sald tension device yields to the tensiona 100
strain of said web of paper, and meaqs where-

by the amount of said beariag stress of each -

sion roll or device against the tensional stress |
of the web of paper traveling under and |
agalnst the same whatever the elevated posi-
tion of said tension-roll may be.

17, In a device for drying paperin the con-

- tinuous web, rolls or dévices over which sgid

of sald tension devices may be regulated.

23. In a device for drying paper runaing

40 web of paper is caused to travel, means for | under tension in the continuous ‘web, a ten- 103
drying said web of paper, tensional means | sion device adapted to exert a vielding bear-
for mamtaining said web of paﬁ)e_r at & proper | 1ng stress upon said web of paper, for auto-
or normal tension automatically yielding to | matically and temporarily relieving the ten-

- any undue or excessive tension therein, said | sion of the same, means whereby the amount

45 means comprising & series of tension rolls or | of bearing stress of said tension device may 11o

- devices under which by a series of folds said | remain constant as said teasion device ylelds
web of paper 1s adapted to travel, means for | to the tensional strain of said web of paper,

- mounting sald rolls whereby they may yield | and means for regulating the ruaning speed
to'any undue or excessive tension in said web | of said web of paper for different portions

50 of paper, and means for counterbalancing | thereof, whereby the teasion of the web may 11s

~ each of said rolls whereby they may be pro- ] be permanently relieved and its influence
- vided with'a variable resistance to the ten- | upon the tension device suspended.

sional stress of said web of paper-at different { . 24. In a device for drying paper running

parts thereof. _ | under tension in the continuous web, a ten-

55  18. In a device for drying paper running at | sion device adapted when in normal position 120
a tension in the continuous web,a tension de- ’ to have bearing streds upon said web of pa-
vice adapted to be overcome by the teasional | per, said tension device also being made yield-
straln of said web, for automatically and | ing, whereby it may be overcome by the ten-
temporarily reliéving the same, and means | sionul strain of said web, for automatically

6o for regulating the running speed of said web | and temporarily relieving the same, and 12s
of paper for different portions thereof,"where- | means whereby the bearing stress of said ten-
by the tension of the web may be perma- | sion device upon said web of paper may re-
nently relieved and its influence upon the | main constant for different positions thereof.
tension device suspended. 25. In a device for drying paper running

65 19. Ina device for drying paper runaing at:| under tension in the continuous web, a ten- 730
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sion device adapted when in normal position ]

to bear with stress upon said web of paper,
said tension device also being made yielding,
whereby it may be overcome by the tensional
strain of said web of paper, for automatically
and temporarily reheving the same, means
whereby the bearing stress of said tension

device upon said web of paper may remain

constant for different positions thereof, and |
means for regulating the running speed of

sald web of paper for different portions there-
of, whereby the tension of the web may be
permanently rehieved and said tension device
restored to its.normal position.

F

26. In a device for drying paper in the con-
tinuous web, a series of devices for maintain-

g sald web of paper at proper variable ten-

sion for different portions thereof, a series af
imdicators for showing any undue or excess-
1ve tension 1n sald different portions of the

web, and means operated upon by said web

of paper upon any undue or excessive tension
in said different portions of the web for oper-
ating sald indicators. _

27. In a device for drying paper in the con-
tinuous web, a tension roll or device against
which by a fold said web of paper is caused to
travel, means for mounting said roll to yield
to any undue or excessive tension in said web
of paper, a rock-shaft and mounting therefor,
a counterbalancing-weight, means connect-

1ng sald tension roll or device end said rock-

shatt whereby upon any yielding movement
in said tension-roll said counterbalancing-
welght may act to turn said rock-shaft, and

- indicating means connected with said rock-

40

45

shaft to be operated thereby.

28. In a device for drying paper in the con-
tinuous web, a tension roll or device under
which by a fold said web of paper is caused

to travel, means for mounting said tension- |
roll or device to yield to the bearing stress of

sald web of paper upon any undue or excess-
1ve tension therein, a rock-shaft and mount-
ing therefor, means connecting said rock-
shaft with said tension-roll, an arm oppo-

sitely extending from said rock-shaft, a coun-

50

terbalancing - weight adjustably mounted
upon said arm, and an indicating-hand con-

nected to be operated by the turning of said
rock-shaft. -

|.tinuous web, a series o

7

29, Ina device for drtyinﬁ.paper in the con-
- rol}

| s.under and over
which said web of paper is caused to travel, a
series of tension rolls or devices under which
by a corresponding series of folds said web of
paper 1s Likewise caused to travel, means for
mounting each of said rolls whereby it may
automatically yield to any excessive or un-
due tension in said web of paper, means oper-
ated upoxd thereby for indicating the yieldin

of such roll, and means for varying the spee

55
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of any one or more of the said first-mentioned

series of rolls. |
30. In a device for drying paperin the con-

tinuous web, a series of rolls over and under

which said web of paper is caused to travel,
means for drying said web of paper, a series
of tension rolls or devices under which by a
corresponding series of folds said web of pa-
per 1s likewise caused to travel, means for

‘mounting each of said rolls to yield automat-

ically to any excessive or undue tension in
sald web of paper, mearns for varying the

yielding resistance of said tension-rolls to the

tensional or bearing stress of the web of pa-
per, and means for varying the speed of any
one or more of the first-mentioned series of
rolls. | -

31. In a device for drying paper in the con-

tinuous web, a series of rolls under and over
which said web of pag:»er is caused to travel,
means for drying sai

per 1s likewise caused to travel, means for
mounting each of said rolls to yield automat-

ically to any excessive or undue tension in
ng the.

sald web of paper, means for va
yilelding resistance of said tension-rolls to the
tensional or bearing stress of the web of pa-
per, indicating means connected to be oper-
ated upon the yielding of any one of said ten-
sion-rolls for sfowing the tensional stress of

| said web of paper, and means for varying the

speed of. any one or more of said first-men-
tioned series of rolls in consequence thereof.

WILLIAM M. BARBER.

Witnesses:
JOEN E. R. HAvEs,
J. M. DoLan.,

| web of paper, a series:
‘of tension rolls or devices under which by a
~corresponding series of folds said web of pa-
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