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To all whom 4t may concern:

Be 1t known that I, Pauvrn I. ANprEWS, 2
cifizen of the Umted States, residing at
Kennebunk, county of York, State of Mame,
have mvented a certain new and useful Im-

provement in Mandrels for Seamless Tubes .

ot Shrinkable Material, of which the fol-
lowing 1s a specification, ‘reference being had
therein to the ¢ accompanying drawings.

In the formation of seamless tubes of some
kinds of material the tubes shrink after they
have first been formed until they are set.
This 1s especially true of tubes formed of
chemical fiber or pulp and which are formed
when the fiber or pulp 1s 1n a moist condi-
tion. Tubes of this character have a con-
siderable shrinkage when the tube dries.
In order to make the tube in the first place
sufliciently large to allow for the shrmkage
the tube is first formed on a mandrel of
larger diameter than the tube 1s intended to
be in its finished form. After it is removed
from the first mandrel or drum on which the
tube 1n 1ts original form is produced 1t is
important that it should be placed on an-
other and smaller mandrel of exactly the
diameter intended for the completed tube,
otherwise when the tube shrinks not only
will there be uncertainty as to the degree of
shrinkage and therefore a variation in the
diameter of the tubes, but also the tubes are
lhable to buckle or otherwise become dis-

torted. If the mandrel on which the tube 15
dried 1s made solid or integral the tube 1n
'he mandrel and
ifficnlt to remove

drying will shrink onto
bind so tightly that 1t 1s d
the tube after it is dry. The same difficulty

occurs 11 the mandrel 1s a non-collapsible or
rigid metal tube.

shell that i1ts walls are yielding the shrink-
age of the fibrous or pulp tube 1n drying is
liable to warp the tubular mandrel or
squeeze 1n the sides in such a manner as to:
squeeze 1t out of cylindrical form.

that it will retain its cylindrical form dur-
ing the drying or shrinking of the seamless
tube upon the mandrel and which can be

readily removed after the seamless tube has

set. |

The invention will be fully understood
from the following description taken in con-
nection with the accompanying drawings

On the other hand 1f the

tubular mandrel 1s made with such a thin | tube extending crosswise thereof and sub-

| Stfmtlally throughout its length and having
| curved

“and the novel teatures are pointed out and
clearly defined in the claims at the close of
the spemﬁcation

In the drawings, Figure 1 is a longitudi-
nal section, partly broken ¢ away of a man-
drel embodymﬂ* the 1nvention and showing
the seamless tube upon the mandrel. Fig. 2
1 a transverse section of the mandrel with
the tube mounted thereon. Tig. 3 is a per-
spective view partly broken away of the
brace which extends longitudinally through
the mandrel, and extends diametrically
across the same. If1g. 4 1s a perspective view
partly broken away showing the split tube
of the mandrel with the head removed. Fig.
5 1s a perspective view of one of the an-
nular heads of the mandrel. Iig. 6 i1s a
perspeetlve view partly broken away show-

ing the method of removing the mmndrel
from the tube after the tube has set.

Referring now to the drawings, the body
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of the mandrel consists of a Split tube 7 of

thin sheet material, preferably of steel so
that 1t may be strong and elastic having a
split 8 longitudinally thereof, so that 1t may
be sprung to make one edge overlap the
other for the purpose of reducing its diam-
eter in withdrawing it from the seamless
tube. This tube 7 1s formed of a sheet of
spring metal rolled into the form of a split
cylinder, its adjacent edges being bent radi-
ally inward to form the flanges 9, 9, whose
proximate faces 10 will abut against each
other when the mandrel 1s 1n its fully closed
condition, as shown 1n KFig. 2

In order to strengthen the mandrel tube

| to prevent inward collapsing or squeezing

out of cylindrical form, a detachable
strengthening rib or brace is inserted in the

langes or plates which bear m@alnst
the inner walls of the tube, and so con-
structed as to clamp together the two flanges

19,9, to retain the mandrel tube 1n its closed
The object of the present invention 1s to

provide a tubular mandrel of thin sheet ma- .
C L |
terial, braced and reinforced 1 such manner

form. 'This strengthening brace as shown
comprises longitudinal side rails 11, 12, con-
nected by a series of cross-tie or web. por-
tions 13, there being one of these cross-tie
or web portlons at each end of the brace-and
preferably two or more cross ties interme-
diate the ends. ILateral flanges or plates 14,
15 extend longitudinally of the lengthwise
rails 11, 12, respectively, said flanges ex-
tending laterally on both sides of the said
ralls, their outer faces being curved on the
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arc of a circle of the same dmmeter as the | and then the strengthening rib will also be

inner periphery of the mandrel tube 7.
The flange plate 15 1s formed with a longi-
tudinal groove 16 in its outer face which is
5 adapted “to receive the two flanges 9, 9, of
the mandrel tube when the said tube ﬁanges
are brought into abutting engagement with
each other.
be shipped endwise into the mandrel tube 7

when the mandrel tube 1s squeezed so as to |

close the flanges 9, 9, into contact with each
other, said flanges 9, 9, slic
groove 16, thereby being c

amped and held

1in their closed position, while the curved
fﬂLces of the ﬂanﬂes 14, 10 bear against the }

imner periphery of the mandrel tube.

Tt is important that the mandrel tube
should be still further reinforced at each
end and for this purpose an annular head or
collar 1s provided. The strengthening brace

should be a little shorter than the mandrel |

tube so as to allow for the attachment of
the heads at the opposite ends. These heads
should be a little more rigid material than
the mandrel tube, prefembly of cast metal.

" The heads will be made exactly alike, and
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fiber tube has become fully ¢

a description of one will answer for a de-
seription of the other. Each head 17 has an
annular flange portion 18 whose exterior pe-
riphery just fits snugly within the end of the

mandrel tube 7 when the mandrel tube is
closed and 1s formed with a laterally pro-
jecting flange 19 which projects radially
outward beyond the periphery of the man-
drel tube so as to form a stop or abutment
for the seamless fiber tube when the seam-
less tube 1s mounted upon the mandrel for
drying. A radial groove 20 is formed in the
exterior peupherv of the head which may
be brought into alinement with the groove

flanges 9, 9, of the mﬂndl el tube at their end
portions. The head is preferably formed
with a thickened portion or lug 21 extend-
g radially inwardly at that 1:)01’51011 of the
head where the croove 20 1s formed so that
the head will not be unduly weakened at
that point.

When the seamless tube of moist fiber 1s

about to be mounted upon the mandrel the |

strengthening rib will be inserted longitu-
(:111&1137 into the mandrel tube engaging the
langes 9, 9, in the longitucdinal PIOOVG 16,
then one of the heads 17 will be inserted in
one end of the mandrel, then the seamless
fiber tube will be shpped over the mandrel
from the end at which the head has not vet
been inserted, then the second head will be
put in p]ace and 1t will be left until the

When the fiber tube 1s first put on the man-

drel 1t will normally be of very appreciably

greater diameter than the mandrel.
When 1t 1s desired to remove the fiber tube
after drying both heads 17 will be removed

The said reinforcing brace may |

ing along in the |

ried and set.

J—

999,004

withdrawn. The shrinking of the seamless
tube upon the mandrel will bind the faces
of the two flanges 9, 9, very strongly against

| each other even aftel the heads and Stl"’bnf}th-

ening ribs are removed and now in 01der

to Wlthch aw the seamless tube from the man-

drel tube 1t 1s necessary to spring in one of
the abutting flange ends of the mandrel
tube so that 1t may slip past the other.
is very difficult to do this without tools and
to accom
of a wedge which may be forced in endwise
between the seamless tube and the mandrel
tube.
purpose 1s shown in IFig. 6, showing also the
method of its use. Such wedge 23 may be

1t

olish this it is best done by means

A suitable form of wedee for this

70
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forced in between the mandrel tube 7 and -

the seamless tube 22 in proximity to one of
the abutting flange ends of the mandrel tube
and thereby force one flanged end 9 mward
until 1t can slip past the other flanged end
9, as shown 1n Fig. 6. This collapses 1t
Suﬂimently to enable the dried seamless tube
to be pulled off endwise.

Althouc-h in the specification the seamless
tube has been referred to sometimes as a
fiber tube that i1s done merely for conven-
ience of designation. It is to be understood
that the tube may be made of fiber or pulp
or any suitable material. In other words
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the mandrel 1s adapted for use in the con-

struction of any seamless tube 1n which the
seamless tube shrinks after it 1s first molded
or formed.

What I claim 1s;

1. A mandrel having a tube of resilient

| material split throughout its length in one

side and having inturned flanges at the meet-

 ing edges and an annular head at each end
16 of the strengthening brace to receive the |

100

106

of said tube having a portion which fits into

the end of the tube sald head being formed
with a eroove 1n its periphery qc,_apted to

| receive both flanges of the mandrel tube.

2. A mandrel comprising a sheet of re-
silient material in cylindrical form with ad-
jacent edges turned radially inward to form
parallel flanges and a removable skeleton

' brace for the interior of said tube, said
brace having longitudinal flanges Whl(}h ex-

tend ]enﬂthwwe of the interior of the tube
and engage the periphery thereof on oppo-
site Sides, one of said longitudinal flanges
being formed with a groove which receives
both of said parallel inturned flanges of the
tube and cross-ties which rwldly unite said
longitudinal flanges.

3. A mandrel for seamless tubes having a
mandrel tube of resilient material with a
longitudinal split in one side and having in-
turned flanges at the meeting sides, a brace
extending crosswise of the interior of said
mandrel tube and eng: gaging the interior pe-

riphery of the said tube on opposite sides:

and ‘being formed with a groove to receive
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the abutting flanges of the mandrel tube to
prevent the spreading thereof, and an an-
nular head for each end of said tube having
a flange portion which fits into the end of
the tube, the head being formed with a
groove 1n 1its outer periphery transversely
thereof and adapted to be brought into
alinement with the groove in the brace to
engage the outer ends of the flanges of the
mandre! tube. |

4. A tubular mandrel having a removable
brace for the interior thereof, said brace
comprising webs which extend transversely
of the interior of the mandred tube and lon-
gitudinal flanges on the opposite ends of
sald webs which extend lengthwise of the
mandrel tube and engage the Inner pe-
riphery thereof. .

5. A tubular mandrel having a removable
brace for the interior thereof, said brace
comprising rails which extend longitudi-
nally of the tube, cross-bars which rigidly
connect together sald rails and lateral
flanges on said rails which extend length-
wise thereof and engage the inner periphery
of the mandrel tube.

6. A mandrel having a hollow mandrel
tube consisting of a sheet of resilient ma-
terizal 1 cylindrical form with adjacent
edges turned radially inward to form

flanges whose faces are adapted to abut

against each other, means for clamping to-
gether said abutting flanges, and a brace
having a web portion which extends diamet-
rically crosswise of the interior of the said
mandrel tube and has curved laterally ex-
tencing flanges on the diametrically oppo-
site sides of said web which are curved to
fit the 1nner periphery of the mandrel tube
and engage therewith.

7. A mandrel having a hollow mandrel
tube consisting of a sheet of resilient ma-
terital 1n cylindrical form with adjacent
edges turned radially inward to form
flanges whose faces are adapted to abut
agamst each other, means for clamping to-
gether sald abutting flanges, and a brace
having a web portion which extends diamet-
rically crosswise of the interior of the said
mandrel tube and has curved laterally ex-
tending flanges on the diametrically oppo-

3

site sides of said web which are curved to
fit the inner periphery of the mandrel tube
and engage therewith, one of said curved
flanges being formed with a longitudinal
groove which receives the abutting flanges
of the mandrel tube.

8. A mandrel for seamless tubes having a
mandrel tube of resilient material with a
longitudinal split in one side and having
inturned flanges at the meeting sides, and
an annular head for the end of said tube
having a flange portion which fits into the
end of the tube, the head being formed with
a groove 1n 1ts outer periphery transversely
thereof and adapted to engage the outer
ends of the flanges of the mandrel tube.

9. A mandrel having a hollow mandrel
tube consisting of a sheet of resilient mate-
rial in cylindrical form with adjacent edges
turned radially inward to form flanges
whose faces are adapted to abut against
each other, means for clamping together
said abutting flanges, and a brace having a
web portion which extends diametrically
crosswise of the interior of the said mandrel
tube, and has laterally extending flanges on
the diametrically opposite sides of said web
which engage the inmer periphery of the
tube. '

10. A mandrel having a hollow mandrel
tube consisting of a sheet of resilient mate-
rial 1n cylindrical form with adjacent edges
turned radially inward to form flanges
whose faces are adapted to abut against
each other, means for clamping together
sald abutting flanges, and a brace having a
web portion which extends diametrically
crosswise of the interior of the said mandrel
tube and has laterally extending flanges on
the diametrically opposite sides of said web
which engage with the periphery of the
mandrel, one of said flanges being formed
with a longitudinal groove which receives
the abutting flanges of the mandrel tube.

In testimony whereof I affix my signature,
1n presence of two witnesses. '

PAUL I. ANDREWS.

Witnesées:
T. 5. ANDREWS,
I. M. R. TraoMmPsoxN.

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