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To all whom it may concern:

Be it known that I, Harorp . Haxsen,
of Somerville, in the county of Middlesex
and State of Massachusetts, a citizen of the
United States, have invented a new and use-
ful Improvement in Collapsible Mandrels,
of which the following is a full, clear, and
exact description, reference being had to the
accompanying drawings, forming a part of
this specification, in explaining its nature.

My invention especially relates to a col-
lapsible mandrel adapted to receive succes-
sive windings of paper or other material
which after it has become wound upon the
mandrel and by reason of shrinkage or its
adhesion to the surface of the mandrel can-
not be removed therefrom unless the man-
drel is collapsed. I would further say that

“the mandrel is especially adapted for the
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formation of vulcanized fiber tubes.

The special object of my invention is to
provide a collapsible mandrel that is not
only collapsible but capable also and pro-
vided with means whereby the mandrel may
be wound inwardly upon itself for freeing

‘practically the entire surface of the mandrel

from the tube wrapped or formed upon it.

My invention accordingly relates espe-
cially to the means by which the collapsing
and winding of the mandrel may be ac-
complished. '

Tt relates also to various other details of
construction furthering the utility of the
mandrel in the work which it is designed
to accomplish, all of which can best be seen
and understood by reference to the draw-
ings, in which—

Figure 1 shows the mandrel in longitudi-
nal vertical section. TFig. 2 is a section on
line 2—2 of Fig. 1. Fig. 8 is a section on
line 3—3 of Fig. 1. Tig. 4 is a section on
line 4—4 of TFig. 1, showing the mandrel
wound inwardly upon itself.

In the drawings:—A represents the man-
drel. This comprises a flexible tube pref-
erably made of sheet metal or other elastic
material of sufficient strength to withstand
distortion under such pressure as the man-
drel may be subjected to. The mandrel is
split longitudinally along one side by which
it may be collapsed and wrapped inwardly
upon itself as will hereinafter be explained.
In this connection it is to be observed that

the longitudinal split in the mandrel lies:

between edges @, ' which present flush ex-
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terior surfaces in order to preserve a proper
continuity in the rounding surface of the
mandrel at the point of the split in it.

At one end of the mandrel is a head @
attached to a.trunnion «®. Just inside the
head ¢* and attached to it and also to the
interior of the mandrel at a point just adja-
cent to the split in it and on the side of the
edge @ is an arm ¢*. This arm in addition to
being secured to the head «* is also provided
with a hub ¢® embracing a shaft B around
which the hub fits loosely. At the other end
of the mandrel is an arm «° embracing the
shaft B by a hub ¢". The arm «° like the
arm ¢* is attached to the interior of the man-
drel at a point just adjacent to the split in
it and on the side of the edge «. To the hub
of the arm «° is attached a trunnion ¢®. On
the trunnion ¢® just outside the hub of the
arm «° there is threaded a hub «° carrying
a head o closing the end of the mandrel
opposite the end thereof closed by the head
@*. Both the head «* and the head a* clos-
ing the respective ends of the mandrel are
each provided with an annular flange o
extending inwardly from the rim of the
head and overlapping the ends of the man-
drel. These flanges act to center the man-
drel and to define its proper shape and size
both laterally and civcumferentially; the
mandrel, in other words, being non-exten-
sible beyond the limits defined by these
flanges.

In connection with the parts above de-
seribed it will be explained that the trun-
nions ¢* and «® connecting as they do with
the mandrel form the immediate part for
supporting it by which it may be turned.
The trunnions themselves are supported to
turn in bearings (not shown) and the man-
drel is tnrned by power applied to a gear C
arranged upon the trunnion @

The shaft B extends through the mandrel
and preferably also through both trunnions,
the arrangement of the shaft being such that
it may turn within the respective trunnions
forming bearings therefor. This shaft
forms the immediate instrnment or means
by which the mandrel is contracted or ex-
panded as will now be explained.

Located on the shaft B inside the mandrel
are one or more sets of means or devices by
which the mandrel is collapsed and wound
inwardly upon itself upon turning the shaft
B. Tach one of these means or devices com-
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prises primarily a cam b keyed to the shaft
B to turn with it. On the cam is what may
be termed a cam- ring b'. Attached to this
ring is an arm 0* which is loosely connected
with the interior of the mandrel at a point
0® preferably just adjacent to the longitudi-
nal slit in it and on the side of the edge o
Now the form and arrangement of the cam b
with respect to the cam ring 02 is such that
when the shaft B is turned the mandrel will
be contracted by the edge o thereof draw-
ing inwardly and away from the edge a of
the mandrel: Arranged upon the side of the

-cam b is an arm 0* projecting from the car

in such manner that as the cam is turned
this arm will engage either one or the other
of the lugs 0° 0° arranged upon the cam
ring. The disposition of the Iug ?° is such
that as the cam is turned after contracting
the mandrel the arm &* on the cam will en-
gage the lug 0° on the cam ring when the
edge o' of the mandrel has been drawn in-
wardly and clear of the edge ¢. Thereupon
the arm 0* on the cam engaging the lug b°
will, as the cam is further turned, act to
turn the cam ring and this through the con-
necting arm 5% will draw the edge a* of the
mandrel forward and under the edge @ and
wind the mandrel inwardly upon itself,
thereby diminishing the circumferential size
of the mandrel and loosing the tube which
may be formed upon it. In this connection
it is to be cbserved that the mandrel is held
so that it may be wound inwardly upon
itself by the trunnion ¢ which connects
with the mandrel on the side of the edge «
thereof as before explained. During the op-
eration, also, of contracting the mandrel it
will be held as against any tendency to dis-
tortion by means of the flanges ¢ on the
heads @?, a'® embracing the respective ends
of the mandrel. '

The mandrel may be restored to its normal
expanded position simply by turning the
shaft B and cam upon 1t in a reverse direc-
tion. Thereupon the cam will act to return
the mandrel to its expanded position. Be-
fore becoming fully expanded, however, the
arm b* on the cam will have engaged the
Iug 0° on the cam ring and will have moved
the cam ring a sufficient amount to unwind
the mandrel sufficiently for its edge a* to be
forced outwardly by and into proper con-
tiguity with the edge a when the mandrel

~becomes restored to its normal expanded po-

sition. In other words, the disposition of
the lug 0° on the cam ring is such that this
effect may be accomplished. The expanded

position of the mandrel is, as before de-
scribed, defined by the flanges on the heads’

embracing the respective ends of the man-
drel.

and the disposition of the parts connecting

1t with the movable side or edge of the man- -

T In this connection attention is also.
directed to the fact that the size of the cam
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drel is such that the cam cannot expand the
mandrel beyond its proper and normal po-
sition of expansion.

For turning the shaft B and expanding
and contracting the mandrel there is ar-
ranged upon the end of the shaft B extend-
ing beyond the end of the trunnicn ¢® a
handle 67 by which the shaft may be turned.
During the rotation of the mandrel in or-

-der that there may be no displacement of

the shaft B tending to contract the mandrel
I prefer that the shaft B be locked to the
trunnion a®. Any suitable releasable means
may be provided for connecting these parts.
I have shown a latch »® pivoted upon the
handle &7 and adapted to engage the trun-
nion ¢®. Thig latch is easily accessible from
the handle 6™ for turning the shaft, on which
account the' latch may be released- at the
same time the handle 07 is grasped for turn-
ing the shaft. / '

In connection with the bearings for sup-
porting the respective trunnions I prefer

8t

8¢

that the bearing supporting the trunnion ¢®
el & .

may be a removable bearing, or in other
words, one capable of being disengaged from
the trunnion ¢®.  The reason for this is that

after the mandrel has been contracted and
the tube formed upon it loosened it is often-

times desirable to remove the tube from the
mandrel as a tube and not by cutting it off
the mandrel. By providing a removable

bearing for the trunnion a® this may be ac-:

complished, first removing, however, the
head @ from the end of the mandrel off
which the tube is to be drawn for this head
is larger than the mandrel and the tube
could not well be drawn off without remov-
ing the head. The head may be removed
simply by unscrewing it from the trun-

nion @b,
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Having thus fully described my invention, .

T claim and desire to secure by Letters Pat-
ent of the United States:— o

1. In 2 device of the character specified,
the combination of a split mandrel, 2 mount-
ing therefor, fixtures connecting with said
mandrel on one side of the split therein for
rigidly holding said portion of the mandrel,
a shaft extending inside said mandrel .and
operable from outside the same, and means
connecting with said mandrel on the other
side of the split therein and with said shaft
to turn therewith, whereby said mandrel
may be wound inwardly upon itself by said
shaft as the same is turned.

2. In a device of the character specified,
the combination of a split mandrel, a shaft
inside said mandrel, a cam on said shaft and
operated thereby as the shaft is turned,
means influenced by the turning of said eam
upon turning said shaft for drawing in-
wardly said mandrel at the point of the
split edge thereof, and means whereby as
said cam is further turned by the turning of
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said shaft said mandrel may be wound in-
wardly upon itself for contracting the same.

3. Tn a device of the character specified,
the combination of a split mandrel, a shaft,
a cam on said shaft, a cam ring connecting
with the mandrel, a lug on said cam ring,
and an arm on said cam arranged to engage
said lug as said cam is turned, substantially
as and for the purposes set forth.

4. Tn a device of the character specified,
the combination of a split mandrel, trun-
nions supporting said mandrel, a shaft ex-
tending through said mandrel and arranged
to turn in said trunnions, means connecting
said trunnions with said mandrel for hold-
ing the mandrel on one side of the split
therein, and means interposed between said
shaft and said mandrel on the other side of
the split therein whereby said mandvel may
be wound inwardly upon itself upon turning
said shaft in said trunnions.

5. In a device of the character specified,
the combination of a split mandrel, trun-
nions supporting said mandrel, a flanged
head carried by one of said trunnions and

2

embracing one end of said mandrel, said
head fixedly connecting also with said man-
drel on one side of the split therein, and a
flanged head embracing the other end of

said mandrel and detachably connecting 30

with the other of said trunnions.

6. In a device of the character specified,
the combination of a split mandrel, trun-
nions supporting said mandrel, flanged

heads loosely embracing the ends of said 85

mandrel, fixtures connecting with said man-
drel on one side of the split therein for rig-
idly holding said portion of the mandvrel, a
shaft extending inside said mandrel and

operable from outside the same, and means 40

connecting with said mandrel on the other
side of the split therein and with said shaft
to turn therewith whereby said mandrel may
be wound inwardly upon itself by said shaft
as the same is turned.

HAROLD E. HANSEN.
Witnesses :

Joux E. R. Haxs,
M. . Fraperry.

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




