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To all whom it may concern:

Be it known that I, TiMmoTHY J. LEAHY, of
North Andover, in the county of Essex and
State of Massachusetts, have invented certain
new and useful Improvements in Expanding
Cores or Mandrels, of which the following is a
specification.

Thisinvention lias for its object to provide
a simple and durable core or mandrel to sup-
port a web of paper or other like material
while it is being rolled and unrolied and
adapted to be readily contracted for removal
from the web which has been rolled upon it
and asreadily expanded to hold the web which
is to be unrolled.

The invention consists, first, in the combi-
nation, with an expanding core or mandrel
having a series of radially-movable bars, ot
a series of loose rings having their internal
surfaces formed to bear on said bars when
the mandrel is expanded, whereby said rings
may be engaged with the mandrel by 1ts ex-
pansion and supported while a roll of paper
is being wound upon them and disengaged
from the mandrel by its contraction, so that
the mandlel maybewithdrawn from the rings,
leaving them in the roll. |

The invention also counsists in certain de-
tails of construction and combinations of
parts, all of which 1 will now proceed to de-
seribe and claim.

In the accompanying drawings, forming &
part of this specification, Figure 1 represents
a side elevation of a core or mandrel embody-
ing my invention, the bars thereof being ex-
panded or forced outwardly and en gaged with
the short tube sections or rings. Iig. 2 rep-
resents a longitudinal section of the same.
Fig. 3 represents the longitudinal section of
a roll of paper supported by the tube sections
or rings and removed from the mandrel. Ifig.
4 represents a longitudinal section of the core
or mandrel in a contracted condition and pre-
pared for removal from the rings and the web
of paper rolled thereon. Kig.5represents the
section on line 5 5, Fig. 4. Fig. 6 represents
the section on line 6 6, Fig. 2. Fig. 7 repre-
sents a side view, and IFig. 8 a sectional view,
of a modification. Fig. 9 represents an end

view of the core or mandrel, showing a pulley

applied thereto and a brake co-operating with | faces of sald bars.

| said pulley to retard the rotation of the man-

drel when the web is being unwound. kig.
10 represents the section on line 10 10 of Kig.
9, Tig. 11 represents a side elevation of the
mandrel with the pulley and brake shown in
Fig. 9. Fig.12 represents a side elevation and

| partial section of another modification. .

The same letters of reference indicate the

same parts in all the figures.
In the drawings, ¢ represents the central

- shaft, which is provided with a series of 1n-

clined seats b, preferably formed by cutting
away portions of the periphery of the shaft.

¢ ¢ ¢ represent the bars, which are provided
on their inner sides with inclined flat faces d.
Said faces are preferably the inner sides of
wedge-shaped blocks, bearing the seats b and
having segmental outer surfaces, which when
said blocks are in the position shown in Iigs.
4 and 5, are continuations of the periphery of
the shaft a. The faces d d are adapted to
slide upon the seats b b lengthwise of the
shaft a,and are held in engagement with said
shaft by means of studs or screws v, which
pass through longitudinal slots w in the faces
d, as shown in Figs. 2, 4, 5, and 6. Knlarged
cavities are formed in the outer surfaces of
the faces d to receive the heads of the screws
v. The bars are provided with inclined outer
faces d? which are parallel with the faces d.

The heads of the studs or screws ¥ bear on

the outer faces d* and prevent the separation

of the bars from the shaft.
f represents a collar, which is adapted to ro-

tate upon the cylindrical portion of the shaft
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a at one end of the portion of said shaft in

which the seats b b are formed. - Said ring has
a spiral groove, which receives the stud or
screw N1 affixed to the shaft . 'When the ring
£ is rotated, the engagement of the stud /s with
its spiral slot causes the ring to move endwise
upon the shaft ¢. The inner end of the ring
f bears upon the ends of the bars ¢, and when
said ring is moved in the direction indicated
by arrow in Fig. 2 it moves said bars in the
same dircetion and causes the faces d, riding
on the seat b, to force the bars outwardly from
the position shown in Fig. 5 to that shown in
Fig. 6, thus expanding or enlarging the sup-
porting-periphery formed by the outer sur-
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¢ represents an inclined or tapering shoul- | drawn from the rings, leaving the latter in

der formed on the shaft ¢ and arranged to

support the ends of the bars ¢ opposite those

ends which are in contact with the collar 7,
the bars being offset, as shown in: Figs. 2 and

4, s0 as to bear upon the collar<. Said collar |

has the same Iinclination as the seats b b, so
that the ends of the bars bearing on the eol-
lar are firmly supported in any position to
which they may be moved outwardly from the
center of the shaft . The collar f is confined

~upon the shaft @ by means of a nut 7, screwed

upon the threaded portion of the shaft and

bearing against the outer end of the collar £,

The bars ¢ are provided with recesses in

their outer surfaces, formed to engage and

preventendwise movement of aseriesof rings

¢, which are adapted to be placed upon the
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core or mandrel when the same is contracted,

the rings being then loose upon the mandrel.
When the mandrel is expanded, the bars ¢

~are closely pressed against the inner surfaces
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~of sald coverings constituting the grooves
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of the rings ¢, the thickness of said rings be-

-1ng such that their outer surfaces are flush

with the oufersurfaces of the bars ¢, asshown
in Kigs. 1 and 2. The rings being in place
upon the expanded mandrel and firmly held
thereby, the mandrel is placed in suitable
bearings and rotated to wind the web of pa-
per in a roll upon it. I prefer to provide the
outer surfaces of the bars ¢ between the rings ¢
with corrugated coverings 3, which may be of
rubber or other yielding material, or of rigid
material, suchasanysuitablemetal. The cor-
rugations on said coverings are preferably
shaped like the corrugations on the sole of a
rubber boot or shoe, and they act to maintain

‘the frictional hold between the paper and the

mandrel, so that the rotation of the mandrel
will wind the paper upon it without the ne-
cessity oi gluing the paper to the rings, a
practice which would be required if the cor-
rugated coverings 3 were not employed. Said
coverings may be detachably secured to the
bars ¢ by screws7 or otherwise, and they may
be adjusted lengthwise upon the bars so as
to permit the rings 7 to be placed in any de-
sired positions, the .spaces between the ends

which receive the rings? and prevent said
rings from slipping endwise upon the bars.

- The number of the coverings 3 may be va-
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ried, so as to permit the use of any desired
number of rings {. After the roll of paper
has been formed upon the core or mandrel
the latter may be contracted by moving the
bars ¢ In the opposite direction to that in
which they were moved to expand the man-
drel. The contracting movement of the bars
may be produced by means of a spring o, in-
terposed between a collar p, affixed to the
shaft ¢ and the ends of the bars ¢, as shown
in Figs. 1 and 2, said spring forcing the bars
¢ endwise when the ring or collar 7 is moved
outwardly or backwardly. The conitracted
mandrel is now disengaged from the rings ¢,
as shown in Kig. 4, so that it may be with-

the rolled web of paper, as shown in Fig. 3.
The roll of paper is supported by the rings

¢ sufficiently to permit its transportation to

the place where it is to be used. When the

paper 18 to be unwound, another mandrel,

constructed as above described, may be in-
serted in and engaged with the rings { and
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mounted 1in suitable bearings, so that it may

be rotated for the unwinding of the paper.

The last-named mandrel may be provided.

with a pulley ¢, on the periphery of which
bears the band 7, one end of which is at-

tached at 7" to a fixed support, while the

other end has a weight 7"/, Said band acts

as a brake to prevent the too free rotation of

80

the mandrel in the unwinding operation.

As the pulley ¢ becomes worn in time by the -
friction of the band 7 on it, I prefer to make
the periphery of said pulley in a separate

piece from the hub ¢’ thereof, as shown in
Fig. 10, said periphery being attached to said
hub by serews or bolts, so that it can be

readily removed and replaced by a new one..

My invention is not limited to the collar f,
with its cam-groove ¢’ and the stud 7 co-op-
erating therewith as the means for impart-
ing the expanding movement to the bars c,

as sald movement may be imparted by any
other suiltable means—for example, a nut
f’, engaged with the threaded portion of the

shaft ¢ and having a groove f’/, receiving
lugs 7°, attached to the ends of the bars, as
shown in the modification represented in

Fig, 12.

Instead of the spring o as the means for
giving the bars their contracting movement,

the said spring may be dispensed with, and
the bars may be connected with a loose ring

o', fitted with a groove on the collar £, and
provided with outwardly-projecting studs o”’,
which enter holes in lugs 0 on the bars ¢, as
shown 1n Figs. 7 and 8. Thering o/ moves
endwise with the collar f, butis prevented by
its engagement with the bar ¢ through the
studs or pins o'’ from rotating with said col-
lar.
draw the bars ¢ backwardly with it, as will
be readily seen. The rings /¢ may be made
of strips of metal, each adapted to be detach-
ably connected at its ends, so as toconvertit
into a ring and disconnected so that the

strips may be straightened out and shipped

back to the paper-mill in more compact form
than would be possible if they retained their
ring shape. | |

It will be seen that by forming a roll of pa-
per upon a series of rings instead of upon a
confinuous tubular core or mandrel, as here-

Sald studs or pins enable the collar 7 to
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tofore, I not only reduce the weight of the

roll, but also decrease the cost of transporta-
tion of the parts that internally support the
roll when said parts are returned to the pa-
per-mill. It will be seen that the nutj may
be screwed up against the collar
the latter at any position to which it may be

moved upon the shaft, and thus rigidly sup-

f to hold
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port the bars in their expanded positions, so [ is expanded and are made loose upon said 35

that the mandrel cannot be eontracted until
the nut 7 is turned backwardly.

I donot limit myself to the particular con-
struction of the bars ¢ here shown—that is to
say, instead of making the faces d on said
bars in separate pieces secured to the bars by
screws, said faces may be formed on integral
parts or projections cast or otherwise formed
with the bars.

It is obvious that various other changes
may be made in the details of construction
without departing from the spirit of my 1n-
venfion.

I claim as my invention—

1. Thecombination, with an expanding core
or mandrel having a series of radially-mov-
able bars, of a series of loose rings having
their internal surfaces formed to bear on said
bars when the mandrel is expanded, whereby
said rings may be engaged with the mandrel
by its expansion and supported while a roll
of paper is being wound upon them and dis-
engaged from the mandrel by its contraction
so that the mandrel may be withdrawn from

the rings,leaving them in the roll, as set forth.

2. Thecombination, with an expanding core

or mandrel, including a series of radially- |

movable bars having ring-retaining shoulders
on their outer faces, of a series of loose rings
each formed to enter the recesses between two
of the shoulders of the bars, said rings being
of such internal diameter that their inner sur-
faces bear on all the bars when the mandrel

bars when the mandrel i1s contracted, as set

{ forth. |

3. The combination of the central shaft

| having theinclined seats b, the longitudinally-

movable bars ¢, having the inclined faces d,
bearing on said seats, and the coverings 3, ap-
plied to the outer surfaces of said bars, the
ends of said coverings constituting shoulders
adapted to retain loose rings ¢, placed upon
the bars, as set forth.

4. The combination of a shaft a,having the
inclined seats b and the peripheral collar 4,
with the bars ¢, having inclined faces d bear-
ing on said seats b, and offset ends bearing
on the collar 7, as set forth.

5. The combination of the shaft a, having

| the seats b, the longitudinally-movable bars

|

¢,having the inclined faces d, means for mov-
ing said bars in one direction to expand the
mandrel, a fixed shoulder p on the shaft at
one end of the series of bars,and a spring in-
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terposed between said fixed shoulder and the

outer ends of said bars and adapted to move
the bars longitudinally in the opposite direc-
tion to contract the mandrel, as set forth.

In testimony whereof I have signed my

6o

name to this specification, in the presence of

two subscribing witnesses, this 23d day of
January, A. D. 1890.
TIMOTHY J. LEAHY.

Witnesses:
WiLLiAM F. KELLEY,
WILBUR E. ROWELL.
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