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To all whom it may concern:

Be it known that I, HUGH PRENTICE, & ¢iti-
zen of the United States, residing at Cleve-
land, in the county of Cuyahoga and State of
Ohio, have invented certain new and useful
Improvements in Mandrels; and I do declare
that the following is a full, clear, and exact
description of the invention, which will en-
able others skilled in the art to which it ap-
pertains to make and use the same. .

My invention relates to improvements in
mandrels or cores used in the manufacture
of sinuous tubes or forms having a diaphragm
and which tube or forms are used in the con-
straction of water-tube boilers; and my im-
provement consigts in the construction and
arrangement of parts,all ashereinaftershown
and described, and more particularly pointed
out in the claims,

The objects of my improvement are,-first,
to provide a mandrel or core adapted to col-
lapse or contract to smaller dimensions, and
whereby it can be easily inserted into and
withdrawn from the tube or rough form; see-
ond, to provide means forexpanding the man-
drel or core to the desired size when the man-
drel is within the tube or form, and, third,

- to provide means for carrying a diaphragm
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into the form with the mandrel or core and
leaving the diaphragimn in place therein when
the mandrel is withdrawn.

In the accompanying drawings, Figure 1 is
a side elevation of a mandrel or core and the
mechanism associated therein, whereby the
objects of my improvement are carried out.
TFig. 2 is a horizontal sectional and plan view
on line z x, Fig. 1, looking down and showing
a diaphragm held in the mandrel. Fig. 3 is
an enlarged section in plan of the diaphragm-
supporting platesand thesliding plates. Fig.
4 is a cross-sectional view on line y 4 of Figs.
land 3. TFig. 5 is a perspective view of a
portion of a tube or rough form in the shape
as it comes to the mandrel. Fig. 6 is a per-
spective view of the diaphragm which enters
and is held and fastened in place within the
tube or the form. Wig. 7 is a perspective
view of a portion of the tube or form com-
pleted. ' :

Referring again to the drawings, wherein
similar letters refer to similar parts, it will
be seen that the mandrel or core comprises

in part a pair of parallel oppositely-arranged
plates A, having meeting faces «, constructed
to grip and support a diaphragm B when said
platesare forced or carried toward each other.
Plates A are in turn supported between a pair
of side bars or plates C and have a tapering
or wedge-shape form end to end on their out-
side faces a', which abuts against a similar
tapering face on the inside of bars or plates
C. Plates C are adapted to slide back and
forth on plates A to either expand or contract
the mandrel from side to side and to hold or
to release diaphragm B, and said movement
is obtained by a pneumatic or hydraulic pres-
sure operated piston E, which has a ram T,
provided with an engaging head G, which in-
terlocks with fingers C' on the end bars or
plates C.

An arm H, integral with the cylinder or pis-
ton-easing I, has an upright projection J,
against which the ends of plates A abut and
which serves to hold said plates against end
movement.

Side bars or plates C have an additional
fonetion to that of expanding and contract-
ing laterally and of clamping or releasing the
diaphragm-supporting plates A in their slid-
ing movement, and this is comprised in the
construction of said plates C at their top and
bottom edges, which are tapered or wedge-
shaped to move dies or'blocks D outwardly
to their proper or engaging position when in
rough form L. Said blocks are separately ar-
ranged side by side the full length of plates
C and rest upon or against the top and bot-
tom tapering or inclined edges C? of each side
plate. The outer surface d of each block D
is curved and shaped to provide a continuous
sinuous surface when the blocks are grouped
together upon platesC. Plates A and C, with
blocks D thereon, combine to make a com-
plete mandrel, which is adapted to be insert-
ed within a rough form, such as seen in Fig.
5. 'This can be only done when the piston is
to the right and said blocks are brought
nearer together from opposite sides, or, in
other words, when the distance beftween the
sinuous surfaces of the upper and lower
blocks is less than the inner diameter or space
of the rough form and when plates C are re-
treated from the sides to the center.

In operation the rough form, which is a me-
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tallic tube rectangular in cross-section, is
held or supported in the usual manner in the
jaws or compressor-dies of the machine used
in connection with the mandrel and which
may be of any preferred make or construction
and is therefore not shown. The mandrel],
with diaphragm B held between plates A, is
now brought forward, with its supporting-cas-
ing I, and is ingerted into form L. Piston E
is then forced forward or to the left under
pneumatic or hydraulie pressure, the supply

‘and exhaust connections being had with the

piston-chamber, as seen at M. This move-
ment of the piston forces plates C to the left,
expanding the same laterally, and spreads
blocks D to their limit of movement within
andagainsttheinnersides of the tube orform.
The compressor-dies of the machine now
come together upon the outside of the tube
or form and press the shell or walls of the
tube to the sinuous form as outlined by the
machine - dies and mandrel - blocks D, and
thereby confine and fasten the diaphragm in
place. The next step is to release and re-
move the mandrel and blocks, and this is eas-
ily aceomplished by reason of my improved
construction. Thus piston E is set into mo-
tion to slide plates C to the right, thereby re-
lieving the pressure of the mandrel against
the inner sides of the tube or form. DPlates
C free themselves from the side walls of the
tube and also act in a similar manner to re-
lease blocks D from contact with the upper
and lower walls. Pressure thus being re-
lieved on the blocks and plates A and upon
diaphragm B,plates C can be withdrawn from
the sinuous formed tube, leaving blocks D
and plates A freeand loose therein to be taken
out separately.

Diaphragm B is struck np at its opposite
edges in the sinuous form that is finally pro-

" duced in the tube, and it is inserted in this
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shape into the rough form.

What I claim is—

1. In amandrel for a machine making ser-
pentine tubes, a set of plates each having a
straight tapering wedging-surface from end
to end thereof, separate blocks mounted upon
said platesoppositesaid wedging-surface, and
means to slide the plates to force said bloeks
outward, substantially as described.
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2. In a mandrel adapted for use in a ma-
chine making serpentine tubes or forms hav-
ing diaphragms, a set of plates constructed
to support a diaphragm and provided with
wedging-surfaces, in combination with a set
of sliding plates mounted at either side of
said diaphragm-supporting plates, substan-
tially as described.

3. In a mandrel or serpentine-tube-form-
ing machine, a set of diaphragm-supporting
plates, a series of die-blocks for forming sinu-
ous surfaces, a set of wedging-plates con-
structed to engage said supporting-platesand
said blocks, and means to slide said wedging-
plates, substantially as described.

4. In a mandrel adapted for the manufae-
ture of sinuous tubes or forms having dia-
phragms, a set of supporting-plates for the
diaphragms provided with wedge-faces, a se-
ries of die-blocks, and a set of sliding plates
provided with wedge-faces opposite both said
supporting-plates and said die-blocks, sub-
stantially as described.

5. A mandrel for sinuous-tube-forming ma-
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chines eomprising a set of sliding plates pro- .

vided with wedge-surfaces at their top, bot-
tom and side, a set of plates constructed to
support a diaphragm and provided with a
wedge-surface adjacent the side wedging-sur-
faces of said sliding plates, a series of die-
blocks provided with wedge-surfaces and
mounted upon said sliding plates opposite its
upper and lower wedge-surfaces, and means
to operate said sliding plates, substantially
as described.

6. Amandrel forsinuous-tube-forming ma-
chines ¢comprising a set of sliding plates hav-
ing tapering sides, a pair of diaphragm-sup-
porting plates having tapering sides oppo-
sitely supported within said set of sliding
plates, a series of die- blocks separately
mounted upon said sliding plates, and a pis-

ton and ram having interlocking connection .

with said sliding plates, substantially as de-
seribed.
Witness my hand to the foregoing specifi-
cation this 23d day of August, 1902.
: IHUGH PRENTICE.
Witnesses:
R. B. MOSER,
E. M. FISHER.
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