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UNITED STATES PATENT OFFICK

GEORGE B. WARNER, OF FITCHBURG, MASSACHUSETTS, ASSIGNOR TO P. T. JACKSON,
JR., OF BOSTON, MASSACHUSETTS.

MANDREL FOR PAPER-WINDING MACHINES,

1,067,564.

To all whom it may concern.:

Be it known that I, Grorer B. WARNER, a
citizen of the United States, residing at
Titchburg, in the county of Worcester and
State of Massachusetts, have invented an
Improvement in Mandrels for Paper-Wind-
ing Machines, of which the following de-
scription, in connection with the accompa-
nying drawings, is a specification, like let-
ters on the drawings representing like
parts.

The invention to be hereinafter described
relates to mandrels for paper winding ma-
chines and more especially to such mandrels
whereon the paper is wound in the forma-
tion of paper tubes or paper barrels. In
the formation of such tubes and barrels it is
desirable that the layers of paper be sup-
plied with an adhesive, at least on one sur-
face, and that the layers be wound with
sufficient tension to produce a uniform and
homegeneous product. On the one hand it
is desirable that the mandrel have its wind-
ing surface substantially continuous and
without depressions particularly in the di-
rection longitudinally thereof; while, on
the other hand it is desirable that the paper
tube or barrel be readily removable from
the mandrel at the completion of the wind-
ing operation.

With these general considerations in view
the aims and purposes of the present inven-
tion are to provide a mandrel whereon pa-
per may be uniformly wound to produce
the desired homogeneous product, and
wherefrom the paper tube or barrel may be
conveniently and readily removed.

In connection with such a mandrel the in-
vention further aims to provide means for
expanding, rotating and subsequently per-
mitting contractibility of the mandrel, all
as will hereinafter more fully appear in
connection with the accompanying draw-
ings showing one convenient form of the
invention for carrying it into practical ef-
fect, it being understood that in its true
scope the invention is definitely pointed out
by the claims.

In the drawings: Figure 1 is a sectional
view, with some of the parts shown in ele-
vation, of one convenient form of the in-
vention including the mandrel and its ex-
panding and rotating means; Fig. 2 is an
enlarged longitudinal section on the line
9,2 of Fig. 1; Fig. 3 is a section on the line
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3, 3 of Fig. 2, said Fig. 8 showing the man-
drel in expanded condition; Fig. 4 is a view
similar to Iig. 3, showing the mandrel in
collapsed condition; and Fig. 5 is a section
on the line 5, 5 of Fig. 2.

The macliine frame 1 having bearings 2,
3 and 4 for support of some of the operating
parts may be of any usual or desired char-
acter.

Mounted in the bearings 8 and 4 is a shaft
5 having loosely mounted thereon, the pin-
ion or gear 6 which meshes with a gear 7
deriving rotative movement from any usual
source of power, said gear 7 being mounted
on the stud shaft 8, Fig. 1. The shaft 5 at
its inner end, the left in Iig. 1, has 4 head 9
on which is mounted a cap piece 10 movable
longitudinally of the head 9 in any con-

. venient manner, as by the thread connection

indicated in Fig. 1, although it will be un-
derstood that this same character of move-

ment for the cap piece 10 may be otherwise

produced. Interposed between the end of
the head 9 and the bearing 8 of the machine
frame are suitable roller bearings 11 which
sustain the thrust upon the head 9, as will
hereinafter more fully appear.

Any suitable means may be provided for
imparting rotative movement to the shaft 5
through the gear 6 and its operating con-
nections, and as one convenient form of con-
necting “the gear 6 operatively with the
shaft 4 there is provided a clutch. This
clutch may be of any usual or desired char-
acter, but herein it is shown as composed of
the collar 12 fixed to the shaft 5 and carry-
ing the gripping bars 13, the ends whereof
are adapted to bind upon the hub of the
pulley 6, all as will be well understood. In
order to expand the clutch members 13
there is loosely mounted on the shaft 5 a
cone 14 having a groove 15 into which ex-
tends suitable shoes 16 connected to the
operating lever 17, which is itself pivoted to
the machine frame at 18.

TFrom the construction described it will
be apparent that upon movement of the
lever 17 to the left, Iig. 1, the clutch mem-
bers 18 will grip the hub of the pinion 6 and
cause said pinion to thereby drive the shaft
5. Mounted in the bearing 2, at the left,
TFig. 1, is a plunger 19, free to slide longitu-
dinally in the bearing 2, but keyed thereto,
as indicated by the dotted lines 20, to be
non-rotative. IExtending- axially through
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the plunger 19 is a stem 21 having a head
22 provided with a suitable cavity to receive
one end of the mandrel 28, suitable ball
bearings 24 being interposed between the
head 22 and the inner or right hand end of
the plunger 19, as indicated in Fig. 1. The
stem 21 is rotatably held in the plunger 19
by suitable means, as for instance, cap piece
25 which may be held to the end of the stem
21 by a screw 26 or other suitable means.
In order to adjust the plunger 19 longitu-
dinally to thereby clamp the mandrel 23
between the heads 9 and 22, and expand the
mandrel as will hereinafter more fully ap-
pear, there is a bracket 27 extended from
the machine frame in which is rotatably
mounted the adjusting screw 28, said screw
being held from longitudinal movement by
the collars 29 and 30, Fig. 1, and its screw
portion 81 being threaded into the block 32
screwed in the end of the plunger 19, and a
suitable hand wheel 33 being provided for
properly turning the adjusting screw 28.

From the construction thus far described
it will be apparent that when the plunger
19 is withdrawn, to the left, Fig. 1, by the
adjusting screw 28 the mandrel 28 may be
bodily removed from between the heads 9
and 22, and a new mandrel substituted
therefor. This action may be further facili-
tated by the endwise movable sleeve 10.
When, however, the mandrel has been prop-
erly set between the heads 9 and 22, and the
lever 17 actuated to connect the pinion 6
with the shaft 5, said shaft 5, and perforce
the mandrel 23 will be rotated, the end
thrust of the heads 9 and 22 being sus-
tained by the roller bearings hereinbefore
described. As hereinbefore pointed out the
mechanism above described 1s likewise uti-
lized to expand, and it may be also, to con-
tract the mandrel; to understand which ac-
tion the mandrel itself will first be defi-
nitely described in connection with the illus-
trated form thereof.

The mandrel comprises the core 84, Figs.
2, 3, and 4, which extends longitudinally,
and preferably the full length of the man-
drel and is provided with a longitudinal
slot .in which operates the slide 35. The
slide 35 has a series of wedge portions or
inclines 86, Fig. 2, and obviously the num-
ber of these wedge pieces or inclines may be
varied to suit the conditions of use, the pur-
pose of the same being to cause the ex-
pander, as will hereinafter appear, to move
radially of the mandrel or outward to ex-
pand the same. Likewise extending longi-
tudinally of the mandrel is the expander 37
having the inclined portions 88 to co-act
with the wedge or inclined portions 86 of
the slide, the construction being such that
upon longitudinal movement of the slide 35
to the right, Fig. 2, the expander 37 will be
moved outward, and upon movement of the
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slide 35 in the opposite direction the ex-
pander 37 will be freed to move inward of
the mandrel. The inclines 38 on the ex-
pander 37 are preferably formed by and in

‘the portions 39 in the expander, as indicated

in Iig. 2, which subserve the purpose of
preventing longitudinal withdrawal of the
slide 35 by reason of contact of the comple-
mental portions of the wedge pieces 36 and

 the surfaces of the notch portions 39.

From the construction thus far described

‘it will be apparent that if the expander 37

be prevented from longitudinal movement,
the slide 35 while being permitted longi-
tudinal movement sufficient to insure expan-
sion and contraction of the mandrel,
as will hereinafter appear, will yet be
prevented from longitudinal movement suffi-
cient to withdraw the slide. entirely from
the mandrel. Tt is not always essential that
means be provided to prevent this longitu-
dinal withdrawal of the slide and expander,

- but a convenient and practical form of the
- invention as herein shown, provides means

to this end, as follows. The expander 37
is provided with slots 40, two of said slots

“being shown, but any convenient number
‘being permissible and said slots extend
* transversely
- through the core 34, as indicated in Figs. 3
‘and 4 by dotted lines, are the limiting pins
' 41, see cross section Fig. 2, which pins en-

of the expander. Passing

gage the slots 40 of the expander, the con-

‘struction being such that while the slots
40 and limiting pins 41 permit the ex-
-pander to move radially of the mandrel,
. they yet prevent longitudinal movement

of the expander 37. Sinee the expander

37 cannot move longitudinally and since it

is provided with the recesses 39 substan-
tially complemental to the wedge portions
36 of the. slide, it follows that the slide
35 can itself be not bodily removed. from
the mandrel unless the expander is moved
outward to entirely disengage the slots 40
and pins 41, a condition which, as will here-
inafter appear, does not arise in practice.
Extending longitudinally of and forming
the major part of the surface of the man-
drel are the mandrel sections 42. These sec-
tions are hinged at their adjacent longitu-
dinal edges to the core of the mandrel and

“their contiguous free longitudinal edges en-

gage the inclined surface of the head of
the expander, as indicated in Figs. 3 and
4. In other words, the expander 37 is pro-
vided with an enlarged head portion pro-
vided along its longitudinal edges with an
incline 43, and the free end portions of the
mandrel sections are provided with comple-
mental engaging inclines 44, the construc-
tion being such that upon radial movement
of the expander 37 under the action of the
slide 85, the free ends of the mandrel sec-
tions will be separated.
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In order that the cylindrical contour of
the mandrel may be continuous and uninter-
rupted between the free end portions of the
mandrel sections, the head of the expander
has its surface 45, between its inclined edge
portions 43 formed in the arc of a circle
which is that of the cylindrical contour of
the mandrel when expanded, so that when
the parts have assumed the position in Fig.
3 with the free ends of the mandrel sec-
tions separated by the expander, the sur-
face 45 of the expander will constitute part
of the supporting surface of the mandrel
and form, with the exterior surfaces of the
mandrel sections, an interrupted cylindrical
surface. ’

The mandvrel sections may be connected to
the mandrel in various ways, the essential
being that they may be moved toward and
from each other, and when moved from each
other or in expanded condition, that they
shall, with the other elements of the man-
drel, present a continuous and uninterrupted
cylindrical surface. As one means to this
end the core 34 has a cap piece 46 extend-
ing longitudinally thereof and screwed
thereto by the screws or other desirable se-
curing means 47, said cap piece 46 having an
exterior surface 48 formed in the arc of a
circle corresponding to that of the cylin-
drical contour of the mandrel. In order
that the securing screws or other devices 47
which hold the cap piece 46 in place with
respect to the core 34, may not interrupt the
eylindrieal contcur of the mandrel, the-heads
of said screws are turned or ground off to
bring their exterior end portions into con-
formation with the cylindrical contour of
the mandrel. Obviously, the number of
serews 47 may be varied, three only being
shown in the drawings. The core 84 and
cap plece 46 are provided with recesses to
recelve the longitudinally rounded or hinged
end portions 49 of the mandrel sections,
whereby said mandrel sections are hinged
with relation to the core and cap piece of
the mandrel.

In order that the hinged connection of the
mandrel sections with the mandrel may not
cause a longitudinal interruption in the sur-
face of the mandrel when the mandrel sec-
ticns are expanded into the position indi-
cated by Fig. 3, the portions 50 of the man-
drel sections are formed to abut against cor-
responding portions of the cap 46 when the
mandrel sections are in their normal ex-
panded position. Ordinarily the mandrel
sections will maintain their longitudinal
position with respect to other parts of the
mandrel by reason of their hinge connec-
tions therewith, but in order to insure that
they shall not move longitudinally with re-
gpect to said parts the mandre]l sections are
each provided with an interior recess 51,
Fig. 5, into which extend the heads of the

3

screws or other stopping devices 52 project-
ing from the core 34 of the mandrel, the con-
struction being such that while the heads of
the screws or ping 52 prevent longitudinal
movement of the mandrel sections with re-
spect to the core 84, they in no way interfere
with the free expanding and contracting
movement, of the mandrel sections, nor do
they extend to the outer surface of said
mandrel sections, it being understood that
the exterior supporting surface of the man-
drel sections is continuous and uninter-
rupted. '

From the construction described as one
embodiment of the present invention it will
be understood that by longitudinal move-
ment of the slide 35 in one direction, the
expander 37 will be moved outward and by
its outward movement will separate the free
ends of the mandrel sections until the shoul-
ders 50 of said sections abut against corre-
sponding shoulders of the cap piece 46, at
which -time the exterior surface 45 of the
expander will have been insinuated between
the two free end portions of the mandrel
sections and together with said mandrel sec-
tions, and rounded surface of the cap 46,
will complete an uninterrupted continuous
cylindrical surface for the mandrel. Move-
ment of the slide 35 in the opposite direc-

tion will enable the expander 37 to move

radially inward, thereby permitting the
mandrel sections to be collapsed into the po-
sition indicated in Fig. 4.

When the mandrel is placed in the ma-
chine and the parts are ready for the wind-
ing operation it is desirable that the mandrel
be in expanded position with its continuous
uninterrupted cylindrical surface ready to
recelve the first layer of paper and from
the construction hereinbefore described it
will be apparent that when one end of the
mandrel is placed in the head 9 and the
other end in the head 22 the slide 85 will,
by longitudinal movement of the plunger 19
as the mandrel is clamped in place, be
moved to the right, Fig. 2, and the parts of
the mandrel will automatically assume ex-
panded condition. On the other hand, when
the machine is stopped and the winding
completed it is desirable that the slide 35
be moved reversely, to permit collapse of
the mandrel and to this end the head 9,
Fig. 2, may, if desired, be provided with
a spring 53, adapted to bear upon the end
of the slide 35, the construction being such
that upon retractive movement of the plun-
ger 19 to release the mandrel, the spring 53
may automatically move the slide 35 and
permit contraction or collapse of the man-
drel parts. It is evident that upon rotation
of the shaft 5 the mandrel 23 will be rotated,
and such rotation may be produced by the
clamping or frictional engagement of the
ends of the mandrel. as indicated in Figs. 1
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and 2, or suitable lugs on the head 9, as
indicated by ‘dotted lines in Fig. 5 may
engage suitable recesses in the core 84, Fig.
5, to produce such rotative movement of the
mandrel.

Obviously, the expander and the slide
may be formed somewhat differently from
the illugtrated embodiment of the invention,
and the number of wedge portions or in-
clines 36 on the slide and corresponding
recesses and inclines on the expander may
be varied; and it would likewise be obvious
that the slide 35 instead of being automati-
cally moved by the spring 53 when the man-
drel is unclamped from its operative posi-
tion, may be moved longitudinally by hand
or by an instrument striking the end of the
slide after the mandrel has been moved from
the machine. It will also be noted that
when the mandrel is in collapsed condition
as in Fig. 4, the end of slide 35, the left
end in Fig. 2, will project somewhat beyond
the end of the mandrel, so that when the
mandrel is clamped between the heads 9
and 22, the slide will be automatically
moved longitudinally to expand the man-
drel.  Obviously, the slide may be similarly
moved by hand and in either event the cap
pleces or sockets in the heads 9 and 22 will
limit-the expanding movement and detex-
mine when the mandrel has been properly
expanded.

Claims. )

1. In a paper winding machine, a collapsi-
ble mandrel comprising a core, mandrel
sections hinged with relation to the core, an
expander engaging the free end portions of
the mandrel sectious throughout the length
thereof, and means movable longitudinally

of the mandrel to cause outward movement

of the expander between the free edges of
the mandrel sections whereby, when ex-
panded, a continuous uninterrupted cylin-
drical surface is provided, substantially as
described.

2. Tra paper winding machine, a collapsi-
ble mandrel comprising a core, mandrel
sections hinged with relation to the core, a
slide movable longitudinally of the mandrel,
an expander engaging the free end portions
of 'the mandrel sections, throughout the
length thereof and complemental inclines on
the expander and slide for moving the ex-
pander outward between the edges of the
mandrel sections.

3..In a winding machine, a collapsible
mandrel comprising a core, a slide movable
longitudinally with respect to the core, an
expander, said expander and slide having
complemental inclined engaging portions,
and mandrel sections hinged at adjacent
lengitudinal edges and engaging the ex-
pander at their adjacent free edges through-
out the length of said gections.

4. A mandrel for winding paper, com-

1,067,564

- prising a core, a slide mounted on said core

for longitudinal movement, mandrel sec-
tions hinged along their longitudinal edges
to the core, an expander extending longi-
tudinally of the core throughout the length
thereof and having a surface constituting
part of the mandrel surface when expanded,
said slide and expander so formed and ar-
ranged with relation to each other as to
cause outward movement of the expander
between the free edges of the mandrel sec-
tions upon longitudinal movement of the
slide in one direction.

5. Inapaper winding machine. a collapsi-
ble mandrel comprising a core, mandrel
sections hinged with relation to the core, a
slide movable longitudinally of the man-
drel, an expander engaging the free end
portions of the mandrel sections and extend-
ing the full length thereof, means permit-
ting inward and outward radial movement
of the expander but restricting longitudinal
movement thereof, and complemental in-
clines on the expander and slide for moving
the expander cutward between the edges of
the mandrel sections.

6. In a winding machine, a collapsible
mandrel comprising a core, a slide movable
longitudinally with respect to the core, an
expander, pin and slot connections between
the expander and core preventing longi-
tudinal movement of the expander, said ex-
pander and slide having complemental in-
cline engaging portions, and mandrel sec-
tions hinged at adjacent longitudinal edges
and engaging the expander at their adja-
cent free edges whereby an uninterrupted
eylindrical surface is provided threughout
the length of the mandrel.

7. A mandrel for winding paper, com-
prising a core having a cap extending longi-
tudinally thereof, mandrel sections hinged
between the cap and the core, an expander
having a part to extend between the free
edge portions of the mandrel sections and
constituting part of the mandrel surface, a
slide movable longitudinally of the man-
drel, and means for causing the expander to
move outward as the slide is moved longi-
tudinally.

8. A mandrel for paper winding ma-
chines, comprising a core, a slide mounted
for movement longitudinally of the core,
an expander extending longitudinally of the
core the length thereof and movable radially,
said slide and expander so formed and ar-
ranged with relation to each other as to
cenvert longitudinal movement of the slide
in bodily radial movement of the expander,
a head on said expander, and mandrel sec-
tions pivotally connected to the core and
having their free edge portions in engage-
ment with the Jongitudinal edge portions of
the expander, said head having a surface
between its longitudinal edges conforming
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to the surface of the mandrel when ex-
panded.

9. A mandrel for paper winding ma-
chines, comprising a core, a slide mounted
for movement longitudinally of the core, an
expander extending longitudinally of the
core the length thereof and movable radially,
means between the expander and slide to
convert longitudinal movement of the slide
in bodily radial movement of the expander,
2 head on said expander having inclined
edge portions, and mandrel sections pivot-
ally connected to the core and having their
free edge portions in engagement with the
longitudinal edge portions of the expander,
said head having a surface between its
longitudinal edges conforming to the sus-
face of the mandrel when expanded.

10. A mandrel for paper winding ma-
chines, comprising a core, a cap secured to
the core, and having a surface forming part
of the surface of the mandrel, an expander
having a surface between its longitudinal
edges forming part of the surface of the
mandrel the length thereof, mandrel sec-
tions extending between the cap and ex-
pander and having surfaces completing the
surface of the mandvel, a slide movable lon-
gitudinally of the mandrel, said slide and ex-
pander so formed and arranged with rela-
tion to each other for moving the expander
outward between the ends of the mandrel
sections to expand the mandrel when the
slide is moved in one direction and for per-
mitting the expander te move inward when
the slide is moved in the opposite direction.

11. A mandrel for paper winding ma-
chines, comprising a core, a cap secured to
the core and having a surface forming part
of the surface of the mandrel, an expander
having a surface between its longitudinal
edges forming part of the surface of the
mandrel the length thereof, mandrel sec-
tions extending between the cap and ex-
pander and having surfaces completing the
surface of the mandrel, said mandrel sec-
tions and cap having shoulders which come
into contact when the mandrel is expanded,
a slide movable longitudinally of the man-
drel, said slide and expander so formed and
arranged with relation to each other for
moving the expander outward between the
ends of the mandrel sections to expand the
mandrel when the slide is moved in one
direction and for permitting the expander
to move inward when the slide is moved in
the opposite direction.

12. In a machine for winding paper, the
combination of a mandrel, means movable

S

longitudinally of the mandrel for expand-
ing the mandrel, rotatable heads for sup-
porting the ends of the mandrel, and means
connected to one of said heads for moving
the mandrel expanding means.

13. In a machine for winding paper, the
combination of a mandrel, a slide movable
longitudinally of the mandrel for expand-
ing the mandrel, rotatable heads for detach-
ably supporting the mandrel, and means
connected to one of said heads for moving
them toward each other and to move the
slide longitudinally for simultaneously ex-
panding the mandrel.

14. In a machine for winding paper, the
combination of a mandrel, a slide movable
longitudinally of the mandrel for expand-
ing the mandrel, rotatable heads for de-
tachably supporting the mandrel, means
connected to one of said heads for moving
them toward each other and to move the
slide longitudinally for simultaneously ex-
panding the mandrel, and means for auto-
maticailly moving the slide in the opposite
direction to permit collapse of the mandrel
when the said heads are separated to release
a mandrel.

15. In a machine of the character de-
seribed, the combination of an expansible
and contractible mandrel, rotary heads hav-
ing sockets for engaging the exterior of the
mandrel ends, a slide carrying one of said
heads, a slide movable longitudinally of the
mandrel for expanding it, and means for
moving the slide carrying one of said heads
toward the other head to clamp the man-
drel and simultaneously expand the same.

16. In a machine of the character de-
scribed, the combination of an expansible
and contractible mandrel, rotary heads hav-
ing sockets for engaging the exterior of the
mandrel ends, a slide carrying one of said
heads, a slide movable longitudinally of the
mandrel for expanding it, means for mov-
ing the slide carrying one of said heads
toward the other head to clamp the man-
drel and simultanecusly expand the same,
and a spring to move the mandrel expand-
ing slide in the opposite direction to permit
the mandrel to be contracted when the heads
are separated to release the mandrel.

In testimony whereof, T have signed my
name to this specification, in the presence
of two subscribing witnesses.

GEORGE B. WARNER.

Witnesses:
Harorp M. ALLEN.
Faxxie E. TenNey.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
Washington, D. C.”
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