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TIHOMAS H. SAVERY, OF WILMINGTON, DELAWARE.

WINDING-MACHINE.

SPHECIFICATION forming part of Letters Patent No. 667,893, dated February 12, 1901,
Application filed Angust 11, 1899, Serial No. 726,918, (No model.)

To all whom it moy concern:

Be it known that I, THoMAS H. SAVERY, a
citizen of the United States, residing at Wil-
mington, county of New Castle, and State of
Delaware, haveinvented certain new and use-
fulImprovementsin Winding-Machines, fully
described and represented in the following
specification and the accompanying draw-
ings, forming a part of the same.

This invention relates to improvements in
machines for winding continuous lengths of
material—such, for example, as paper—into
rolls.

The improvements of the present inven-
tion have reference particularly to winding-
machines of that class known as “ drum-wind-
ers,” in which there are employed in the wind-
ing operation a winding mechanism and a lat-
erally - displaceable receiving-core rotated
thereby to which the material is secured and
upon which it is wonnd as it is thus rotated,
the core and its roll of material in such ma-
chines being supported yieldingly in engage-
ment with the winding mechanism by suit-
able means and displaced laterally accord-
ingly as the roll of material enlarges.

Oue branch of the present invention relates
to machines of this class in which the wind-
ing mechanism consists of a plurality of wind-
ing-rolls. In such machines in order to se-
cure tight winding of the roll of material it
is necessary that the second roll of a pair or
that which is second in order of contact with
the material should move at a surface speed
exceeding that of the other roll, as otherwise
the material has a tendency to sag between
the rolls. It is the primary object of the
present invention in this connection to pro-
vide driving connections for this purpose.
It is desirable, moreover, that the difference
in the relative surface speeds of the two rolls
should be capable of variation or adjustment
in accordance with different materials to be
wound or for the purpose of securing differ-
ent degrees of compactness in the winding of
material. It is also the object of the present
invention to provide for this, and for that
reason the driving connections for these rolls
are provided with adjustable means whereby
the surface speed of one roll may be adjusted
relatively to the other, the range of adjust-
ment being preferably such as to provide for

the driving of the roll which is second in or-
der of contact with the material at a surface
speed even less than that of the other roll
when it is desired to wind material, such as
tissue-paper, very loosely. In carrying out
these features of the invention the driving
means employed are preferably such—for ex.
ample, belts and pulleys—as will drive the
winding - volls frictionally instead of posi-
tively, as by means of gears, as with such
frictional driving connections the winding-
rolls are permitted to slip relatively to the
driving means, and vice versa, and thereby
adapt themselves to changes in the condition
of the roll of material being wound as the
size and weight thereof inerease.

Another branch of the present invention
relates generally to the construction of wind-
ing rolls or drums, the invention in this con-
nection consisting ofaroll ordra m, portionsof
the surface whereof are omitted or depressed
S0 as to provide inwardly-extending pres-
sure-relieving recesses, the purpose of which
is to relieve the excess of pressure u pon por-
tions of the roll of material due to sagging of
the latter as it enlarges or to other causes,
and to thereby prevent the formation of ir.
regularities at such portions of the roll of ma-
terial or to correct such irregularities should
they oceur.

Theinvention also consists of other features
and combinations of parts which will be point-
ed out in the claims.

The present invention, broadly considered,
is capable of application to machines for wind.
ing materials of different kinds; but as it has
been designed with especial reference to ma.-
chines for winding paper, and particularly
baper as it leaves a paper-making machine,
and as in such machines it has peculiar ad-
vantages it will for convenience be deseribed
in that conneetion.

In the accompanying drawings, Figure 1 is
an end elevation of a paper-winding machine
equipped with the present invention, includ-
ing the preferred form of driving connections
tor the winding rolls or drums. Fig. 2 is a
side elevation thereof looking toward the right
of Fig. 1. Fig. 3 is a side elevation, on an
enlarged scale and partly in section, of the
winding mechanism looking toward the left
of Fig. 1. Fig. 4 is a section on the line 4 of
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Fig. 3. Fig. 5 illustrates a modification in
the driving connections for the winding rolls
or drums, and Figs. 6 and 7 illustrate modi-
fications in the winding rolls or drums,.
Referring to said drawings, the frame of
the machine consists of supports 1, provided
with uprights 28. Mounted in journal-boxes
4 5 on the supports 1 is a pair of shafts 6 7,
bearing winding rolls or drums 8 9, respec-
tively, said shafts being conneected withadriv-
ing-pulley P by connections which will be

hereinafter deseribed and in such way as to-

be both driven in the same direction, as in-
dicated by the arrows in Fig. 2.
shafts 6 7 are splined or otherwise suitably
seeured sliding clutch members 10, adapted
to engage corresponding clutch members 11,

‘(one of which is shown,) borne by the wind-

ing rolls or drums, and when so engaged to
operatively connect said rolls or drums with
the shafts 6 7, respectively. The uprights 2
3 are provided with vertical guides 12 13, re-
spectively, upon which are mounted sliding
carriages 14 15, respectively, each of said car-
riages being provided with a bracket 16 at
its lower end forming a journal-bearing for
the reception of a shaft 17, bearing the sleeve
or shell 18, constituting the receiving-core to

which the web of paper is secured and upon’

which it is wound into a roll, such core and
its roll of material during the winding op-

eration resting nupon and being rotated by the.
The shaft 17 is squared at’

winding-rolls 8 9.
its ends in the usual way for the reception of

a wrench, so that after the end of the web of

material is secured to the core 18 said shaft
and core may be rotated by hand to wind a
portion of the web on the core, and thus start
the formation of the roll. The web W of pa-
per is led into the winding-machine from a
paper-making machine and on its way to the
core 18 passes over and under guide-rolls 19
20, respectively. The journal-bearing 16 in
each of the sliding carriages 14 15 is split, so
as to provide a hinged upper portion 21,which
may be swung open whenever it is desired to
insert or remove a shaft 17 and core 18, such
upper member being provided with a lateh
22, adapted to engage a projection 23 on the
sliding carriage, and thus lock said member
in its closed position. The lateh 22 is pivoted
to the member 21 and is provided with a han-
dle 24, by which it may be readily disengaged
from the sliding carriage to permit said up-
per member o be swung open.

Each of the sliding carriages 14 15 has con-
nected to it a sprocket-chain 25, passing over
a sprocket-wheel 26 and under a sprocket-
wheel 27. Thesprocket-wheels 26 aresecured
to a shaft 28, journaled in the upper ends of
the uprights 2 3, while the sprocket-wheels 27
are journaled upon studs 29, secured in ths
lower ends of said uprights, studs being em-
ployed at this point in order that there may
be no interference with the winding of the
roll. Each of the sprocket-chains 25is made
in two sections connected by a turnbuckle 30,

Upon the.
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by which the length of the chain may be ad-
justed, and also by a hook 31 on the end of
one section engaging a loop on the end of the
other section. Each sprocket-chain is yield-
ingly connected to its carriage by means of a
lug 32 on the carriage, through which the
shank of the hook 31 passes, said shank be-
ing screw-threaded above the lug 32 to re-
ceive an adjustable collar 33, between which
and said lug is interposed a coiled spring 34.

It will be understood that as the winding
rolls or drums 8 9 are rotated by their shafts
6 7 in the direction of the arrows in Fig. 2
they will by frictional engagement with the
core 18 and the material previously wound
thereon rotate said core and wind the web of
material W thereon, said core and roll of ma-
terial as the latter increases in diameter be-
ing laterally displaced relatively to the wind-
ing rolls or drums and the sliding carriages
14 15, in which the core 18 is supported, moved
upwardly thereby and through the sprocket-
chains 25 26 in tarn rotating the shaft 28.

Projecting radially,orsubstantially so,from
the shaft 28 is a pair of arms 35, which move
with the shaft 28 in the arc of a circle and
during the first part of the winding opera-
tion resist rotation of said shaft, and conse-
quently lateral displacement of the core 18,
with gradually-decreasing pressure tending
to force said core toward the winding rolls or
drums 89, and during the latter part of the
winding operation assist rotation of said shaft
28, and consequently furnish a gradually-in-
creasing support for the core 18 and its roll
of material, and thus relieve the winding-
rolls of the increase in weight of said roll of
material. The arms 35 are secured to collars
36,rigidly secured toshaft 98,and are weighted
by means of weights 37, adjustable longitu-
dinally of the arms, whereby the resisting and
supporting power of said arms may be regu-
lated to suit different kinds of paper or differ-
ent sizes of rolls. This resisting and assist-
ing mechanism constitutes no part of the pres-
ent invention.

The connections for driving the rolls 89 at
different relative surface speeds with the
surface speed of roll 9 exceeding that of roll
8 and whereby also therelativesurface speeds
of these rolls may be varied within wide lim-
its to accommodate different kinds of mate-
rial or secure different degrees of .compact-
ness in winding will now be described. Be-
fore entering upon a detailed description of
the connections shown it may be stated that
with connections for frictionally driving these
rolls consisting, preferably, of belts and pul-
leys, particularly for the roll 9, the most sat-
isfactory results are obtained, as such con-
nections, unlike gears for positively driving
the rolls or.drums, permit the winding rolls
or drums to accommodate themselves to the
varying conditions of the roll of material as
the latter enlarges and increases in weight
and-in the pressure thereof upon the rolls,
and thus prevent breakage of the web. Such
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belt and pulley connections may be arranged
in a variety of ways; but the arrangement
which I prefer is that illustrated in Figs. 1
and 2, which will now be described in detail.
Referring to these figures, the shaft 6 is pro-
vided with a plain pulley 38 and with a belt
39, passing around a puliey 40, fast to a shaft
41, on which the driving-pulley P is jour-
naled, a frietion-cluteh 42 being provided for
connecting said shaft and pulley. Shaft 7is
provided with a cone-pulley 43 and with a
belt 44, passing around a cone-pulley 45, fast
to the shaft 41, cone-pulleys being employed
so that on shifting the belt 44 by means of a
belt-shifting mechanism S the surface speed
of the winding-roll 9 may be readily inereased
over that of roll 8 orits speed adjusted with-
in wide limits, even to a point where it is less
than that of roll 8, to suit different materials
or to secure different degrees in compactness
of winding. A further advantage of adjust-
able driving eonnections, and particularly
belt and pulley driving connections, is that
the relative surface speeds of the two roils
may be adjusted with great nicely for tight
winding, and thus breakage of the web of
material due to nndue strain or tension there-
on avoided.

The driving connections for the two rolls
ordrums89are, as will be observed,independ-
eng of each other, so that adjustments may be
made in the driving connections of roll or
drum 9 without in any way affecting roll or
drum 8.

Althoungh the drviving connections illus-
trated in Figs. 1 and 2 are preferred, connec-
tions such as illustrated in Fig. 5 may be em-
ployed without departing from the present
invention, broadly considered. In this case
the driving connections for the rolls 8 9 con-
sist of a belt 46, passing around a pulley 47
on shaft 41 and around expanding-pulleys 48
49 on the shafts 67, respectively, and engaged
by a belt-tightener 50. The surface speed of
the roll or dram 9 in this case may be varied
by adjusting either pulley 48 49 so as to ef-
fect an increase in the surface speed of roll
9 over that of roll §, or vice versa.

The winding-rolls 8 9 are of peculiar con-
struction, being each provided ou its periph-
ery with pressure-relieving recesses 51, ex-
tending inwardly from the ends thereof.
These recesses may be parallel with the axis
of the roll, as shown in Fig. 7, or they may
extend obliguely in the direction of rotation
of the roll or drum, as shown in Figs. 1 and
6, and may ineet, as shown in Fig. 6, their
purpose being to prevent the formation of
irregularities in the material being wound
due to excess of pressure at one part of the
winding-rolls over that at other parts and to

.correct such irregularities should they for any

reason oceur. Someof theirregularities which
these recesses are designed to prevent the
formation of orto correct if formed arve those
which occur in the winding of large or heavy
rolls of inaterial, which after they pass a cer-

8

tain point sag at their middle portions, and
thus canse the winding roll or drum against
which they rest to also sag. Asa roll of ma-
terial sags in this way there is a correspond-
ing increase in the pressure exerted upon the
end portions of the roll of material, due to the
fact that the corresponding portions of the
winding roll or dram are unyielding. This
undue pressure produces an objectionable
wave-like appearauce, creases, and other ir-
regularities in the ends of the material. By
the provision of these pressuve-relieving re-
cesses the formation of these irregularities is
entirely prevented, as when such recesses ar-
rive in position for engagement with the roll
of material the material at the point of con-
tact with the winding roll or drum is forced
into these recesses and the excess of pressure
at these points entirely relieved. These pres-
sure-relieving recesses may he employed for
preventing irregularities arising in other
ways or for the purpose of correcting such
irregularities should they oceur.

The oblique recesses 51 of Figs. 1 and 6 are
preferred, because they gradually relieve the
ends of the roll of material of the undue pres-
sure exerted thereon, the pressure being first
relieved at the inner ends of such recesses
and then gradually relieved toward the outer
ends thereof or the extreme ends of the wind-
ing roll or rolls. They are also preferred be-
cause in addition to relieving the roll of ma-
terial of undue pressure they have a tendency
to spread the ends of the material outwardly
toward the ends of the roll and to thus pre-
vent the formation of wrinkles and to correct
such wrinkles if previously formed.

In addition tothe weighted arms 85 the ma-
chine is provided with a friction-brake con-
sisting of a strap 52, passing around a pulley
53, secured to shaft 28, one end thereof being
secured to a fixed part of upright 2 and the
other end to the weighted arm 54 of a bell-
crank lever pivoted in said upright, the other
arm 55 of which is adapted to be moved by
hand out of and into engagement with a
spring-cateh 56 when it is desired to apply
the brake to or release it from the shaft 28.
The arm 54 is preferably weighted by means
of a weight &7, adjustable lougitudinally
thereof, whereby the resistance of this brake
mechanism torotation of shaft 28 may be regu-
Iated. The shaft 28 is also provided with a
gear 58, engaged by a pinion 59, the shaft 60 of
which is provided with a hand-wheel 61, by
which it may be rotated when after the com-
pletion of a winding operation it is desired to
return shaft 28, arms 35, and sliding carriages
14 15 to initial position. The shaft 60 is also
provided with a ratchet 62, adapted to be en-
gaged by a pawl 63 when it is desired to lock
the pinion 59 and shaft 28 against rotation
and to retain the sliding carriages in any de-
sired position—as, for example, when intro-
dueing a new core 18 into the machine.

What is claimed is—

1. The combination with a pair of winding-
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rolls adapted to wind material into a later-
ally-displaceable roll, and suitable means for
guiding the roll of material as it is displaced,
of driving connections including an adjust-
able member, whereby said winding - rolls
may be driven at varying relative surface
speeds, substantially as described.

2. The combination with a pair of winding-

rolls adapted to wind material into a later-

ally-displaceable roll, and suitable means for
guiding the roll of material as it is displaced,
of driving conneections, including an adjust-
able member, whereby said winding - rolls
may be driven at varying relative surface
speeds with thesurfacespeed of the winding-
roll seeond in order of contact. with the ma-
terial exceeding that of the other roll, sub-
stantially as described.

3. Thecombination with a pair of winding-
rolls adapted to wind material into a later-
ally-displaceable roll, and suitable means for
guiding the roll of material as it is displaced,
of driving connections forsaid winding-rolls,
the connections for the roll second in order
of contact with the materialincluding an ad-
justable member whereby it may be driven at
varying surfacespeeds in excessof that of the
other roll, substantially as described.

4. The combination with a pair of winding-

rolls adapted to wind material into a later-

‘ally-displaceable roll, and suitable means for

guiding the roll of material as it is displaced,
of belt-and-pulley connections, including an
adjustable member, whereby said winding-
rolls may be driven at varying relative sur-
face speeds, substantially as deseribed.

5. The combination with a pair of winding-
rolls adapted to wind material into a later-
ally-displaceable roll, and snitable means for
guiding the roll of material as it is displaced,
of belt-and-pulley connections, including an
adjustable member, whereby said winding-
rolls may be driven at varying relative sur-
face speeds with the surface speed of the
winding-roll second in order of contact with
the material exceeding that of the other roll,
substantially as deseribed.

6. The combination with a pair of winding-
rolls adapted to wind material into a later-
ally-displaceable roll, and suitable means for
guiding the roll of material as it is displaced,
of belt-and-pulley connections for said wind-
ing-rolls, the connections for the roll second
in order of contact with the material includ-
ing an adjustable member whereby it may be
driven at varying speeds in excess of that of
the other roll, substantially as described.

7. The combination with a pair of winding-
rolls adapted to wind material into a later-
ally-displaceable roll, and suitable means for
guiding the roll of material as it is displaced,
of adjustable belt-and-pulley connections for
one of said winding-rolls whereby it may be
driven at varying surface speeds, substan-
tially as described.

8. The combination with a pair of winding-
rolls adapted to wind material into a later-

667,893

ally-displaceable roll, and suitable means for
guiding the roll of material as it is displaced,
of adjustable belt-and-pulley connections for
the winding-roll second in order of contact
with the material whereby it may be driven at
varying speeds in excess of that of the other
roll, substantially as described.

9. The combination of a winding-voll, belt-
and-pulley driving connections therefor, an-
other suitably-driven winding-roll adapted to
coact therewith to wind material into a later-
ally-displaceable roll, and suitable means for
guiding the roll of material as it is displaced,
substantially as described.

10. The combination with a pair of wind-
ing-rolls adapted to wind material into a lat-
erally-displaceable roll, and sunitable means
for gniding the roll of material as it is dis-
placed, of belt-and-pulley driving connec-
tions for said winding-rolls, stibstantially as
described. '

11. The combination with a pair of wind-
ing-rolls adapted to wind material into a lat-
erally-displaceable roll, and suitable means
for guiding the roll of material as it is dis-
placed, of connections for driving the wind-
ing-roll which is second in order of contact
with the material at a surface speed exceed-
ing that of the other roll, substantially as de-
seribed.

12. The combination with a pair of wind-
ing-rolls adapted to wind material into alat-
erally-displaceable roll and suitable means
for gniding the roll of material as it is dis-
placed, of adjustable frictional driving con-
nections for one of said rolls whereby it may
be driven at different surface speeds rela-
tively to the other roll, substantially as de-
scribed.
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13. The combination with a pair of wind-

ing-rolls adapted to wind material into a lat-

erally-displaceable roll, and suitable means °

for guiding the roll of material as it is dis-
placed, of independent belt-and-pulley con-
nections for each winding-roll, the connec-
tions for one roll including an adjustable
member whereby its surface speed may be
varied relatively to the other roll, substan-
tially as described.

14. The combination with a pair of wind-
ing-rolls adapted to wind material into a lat-
erally-displaceable roll, and suitable means
for guiding the roll of material as it is dis-
placed, of independent belt-and-pulley con-
nections for each winding-roll, the connee-
tions for the roll which is second in order of
contact with the material including an ad-
justable member whereby its surface speed
may be varied relatively to the other roll, sub-
stantially as described.

15 The combination of a winding-roll and
a member coacting therewith to wind mate-
rialinto a laterally-displaceable roll, and suit-
able means for guiding the roll of material
as it is displaced, portions of the surface of
said winding-roll being omitted or depressed
lengthwise of the roll to provide pressure-re-
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lieving recesses or depressions, substantially

as deseribed.

16. The combination of g winding-roll and
a member coacting therewith to wind mate-
rialinto s laterally-displaceable roll,and suit-
able means for guiding the roll of material as
it is displaced, portions of the surface of said
winding-roll being omitted or depressed to
provide oblique pressure-relievin g recesses or
depressions extending inwardly toward each
other from opposite ends of the roll and in
the direction of rotation of the roll, substan-
tially as desceribed,

17. The combination of a winding-roll and
a member coacting therewith to wind mate-
rial into » laterally-displaceable roll,and suit-
able means for guiding the roll of material as
it is displaced, portions of the surface of said
winding-roll being omitted or depressed to
provide obligue pressu re-relieving recesses or
depressions extending inwardly toward each
other from opposite ends of the roll and in
the direction of rotation of the roll and meet-
ing at substantially the middle thereof, sub-
stantially as deseribed.

13. The combination of a pair of winding-
rolls adapted to wind material into a later-
ally-displaceable roll, and suitable means for
guiding the roll of material as it is displaced,
portions of the surface of each of said wind-
ing-rolls being omitted or depressed length-
wise of the roll to provide pressure-relieving
recesses or depressions, substantially as de-
seribed.

19. The combination of a pair of winding-
rolls adapted to wind material into a later-
ally-displaceable roll, and suitable means for
guiding the roll of material as it is displaced,
portions of the surface of each of said wind-
ing-rolls being omitted or depressed to pro-
vide oblique bressure-relieving recesses or
depressions extendin g inwardly toward each
other from opposite ends of the roll and in
the direction of rotation of the roll, substan-
tially as described.

20. The combination of 5 pair of winding-
rolls adapted to wind material into a later-
ally-displaceable roll, and suitable means for
guiding the voll of material as it is displaced,
portions of the surface of each of said wing-
ing-rolls being omitted or depressed to pro-
vide oblique bressure-relieving recesses or de-
pressions extending inwardly toward each
other from opposite ends of the roll and in
the direction of rotation of the roll and meet-

ing at substantially the middle thereof, sub-
stantially as deseribed,

21. The combination of g pair of winding-
rolls adapted to

wind material into a later-

5

ally - displaceable roll, suitable means for
guiding the roll of material as it is displaced,
portions of the surface of each of said rolls
being omitted or depressed lengthwise of the
roll to provide inwardly-extending pressure-
relieving recesses or depressions, and driving
connections whereby tiie rolls may be driven
at different relative surface speeds, substan-
tially as described.

22. The combination of a pair of winding-
rolls adapted to wind material into a later-
ally - displaceable roll, suitable means for
guiding the roll of materigl as it is displaced,
portions of the surface of each of said rolls
being omitted or depressed lengthwise of the
roll to provide inwardly—extending pressure-
relieving recesses or depressions, and adjust-
able driving connections whereby the wind-
ing-roll which is second in order of contact
with the material may be driven at a surface
speed in excess of that of the other roll, sub-
stantially as described.

23. The combination of rolls 8, 9, adjust-
able connections for driving roll 9, independ-
ent driving connections for roll 8, guides 12,
18, and sliding carriages 14, 15, substantially
as deseribed.

24. The combination of rolls 8,9, cone-pul-
leys 43, 45, and belt 44 for driving roll 9, and
independent belt-and-pulley connections for
driving roll 8, substantially as deseribed.

25. The combination of rolls 8, 9,and driv-
ing connections therefor, the surface of each
of said rolls being cut away at intervals at
vach end to provide inwardly-extending pres-
sure-relieving recesses or depressions, sub-
stantially as described.

26. The combination of rolls 8,9,and driv-
ing connections therefor, the surface of each
of said rolls being cut away at intervals at
its ends to provide oblique pressu re-relieving
recesses or depressions extending inwardly
and in the direction of rotation of the roll,
substantially as deseribed.

27. The combination of rolls 8,9,and driv-
ing connections therefor, the surface of each
of said rolls being cut away at intervals at
its ends so as to provide oblique pressure-re-
lieving recesses or depressions extending in-
wardly and in the direction of rotation of the
roll and meeting at substantially the middle
thereof, substantially as deseribed,

In testimony whereof I have hereunto set
my hand in the presence of two subseribing

witnesses.
THOMAS H. SAVERY.
Witnesses:
THOs. H. SAVERY, Jr.,
VINCENT G. HAZARD.
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