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4 Claims.

This invention relates to fiuid means for form-
ing sheet metal, and is ‘shown herein as com-
prising novel hydraulic fluid means for forming

an ‘embossed bead upon a tube of metal or the

~ like but it will be understood that the-principles
of the invention may be employed in other anal-
agous manufacturing operations:

According to the present: mvenmerr there are

provided separable die-or mold-forming elements
ada, pted to receive a work piece, in combmatmn
with means for dir ecting hydraulrc pressure
within ‘the chamber or mold formed by the dle
elements to act upon and deform the-work piece
in-a predetermined manner. ‘TFhe -hydraulc
means are so arranged as to exert’ a second force
in addition to the metal deformmg force w1thm
the die' chamber or mold. This second force is
arranged and directed to urge the- separable die
elements into closed mold-forming posttion with
a total force which exceeds that of the metal de-
forming hydraulic force within the die chamber
_or- mold. Thus, the possxb1hty that the: hy-
draulic metal deforming force: acting wlthm the
work plece deformmg chamber ma;y separate
formlnv ope1 atlo'l 15 entn'ely ehmmated
" In the embodiment which is set forth Herein

by way of example, mechanical means-are pro- -
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element t2. The die element I2 is attached to
the wall portion Il by means of a dove- tail Jomt;
or the like as indicated at 13.

A second relatively  movable die element is

. designated 14 and is likewise attached by means

of a dove-tail joint 15 to a reciprocable die holder
16. By means of the dove-tail joints I3 and
15, the die elements 12 and.t§ may be readily -
removed from assembly with the wall portion i
and the die hiolder [& for substitution of dies
when working upon work pieces of other sizeés or
cther desired comormatlon

‘The opposed faces ¢f the die elemenus i2 and
{4 have complementary semi-circular depressions
whereby to receive and hold a work piece in the
form of a.tube 17 when the die elements are in
abutment with each other. It is desired to dis-

- pose a mandrel desighated generally #8 within
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vided for major movements of the: dle elements -

between open and closed position. In this"way.
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arrangement is made whereby the apphcatlun of °

hydraulic force within the die chamber and upon
the hydraulic force holding mechanism for keep-
ing the separable die ‘elements in' closed form-
ing position may be effected simultaneously and
by use of a single valve. The apparatus of the
invention is simple and economical inr construc-
tion and extremely facile in use. Other objects
and advantages attended upon a pursuance of
the principles underlying the invention will ap-
pear from a consideration of the partictlar em-
bodiment set forth herem by way of exa,mple
In the drawings:

Fig.'1'is a top plan view of ‘one form of theA

apnaratus

© to.
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Fig. 2-is a cross secmonal view taken ‘as mdi-

cated by the line II—I7, Fig. 1;'and - :
Fig. 3 i$ a cross sectional view on-an enlarged
scale taken on the-line ITH—IIT of Fig. 1.
Throughout the :several figures of the draw-
ings Hke characters of reference denote like parts
and the numeral-{§- designates base means in the
form of a plate, or the like, having formed rig-
idly therewith an extending wall portion it for
attachment thereto of a relatively immovyable die
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the work piece I7T and means are aceordingly pro-
vided for supporting the mandrel {8 in a central
position with respect to the die elements 12 and
{4, For ready disposition of a work pieee (1
over the mandrel 18 it is further desired that the
mandrel 18 be disposed centrally between the die
elements 12 and 14 when the latter are.in open
or separated position, and to this end the man-
drel 18 is supported in a manner which will now

" be described.”

A mandrel-supporting plate is designated: 20
and has a.central opening for supporting the
mandrel 18 in fixed relation with respect there-
The plate 26 is formed with elongate slots 21
and 22, and corresponding screws 23 and 24 pass
through the slots and threadedly engage the side
walls of the die elements 14 and 12 respectively.
The slots 21 and 22 are so formed and arranged
(Fig. 2) that upon relative opening rmovement of
the die element {4 with respect to the die ele-
ment {2 to a distance approximately equal to the
sum of the lengths of the slots 21 and: 22 the man-
drel 18 will be automatically disposed centrally
with respect to the die elements; and in such
condition of the apparatus the serews 23 and 24
will be engaged against the outer ends. of the
slots 21 and 22, respectively. In the illustrated
instance the-die elements 42 and 14 are provided
with longitudinal recesses for recewmg and guld-
ing the plate 20.

It will be noted that the seml-cxrcular depxes-
sions in the die elements I2:and 14 are provided
for receiving and holding the work piece |7 while
forming enlargements therein as indicated-at 27T.
For this purpose the dies are recessed as shown
for receiving a pertion of the tube which is ex~
panded: by operation of the mandrel 18 for the
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purpose of forming an encircling bead on the tu-
bular work piece {1. The mandrel has hereto-
fore peen generally designated I8 and comprises
more specifically a cylindrical body element 30
which has disposed thereabout a resilient sleeve
31 which may be of rubber or the like but is pref-
erably of a suitable oil resisting synthetic rub-
ber such as Neoprene or the like. The body ele-
ment 20 is threaded at opposite ends of the resil-
ient sleeve 31 to receive glandular retaining ele-
ments 32 and 33 which confine the flexible sleeve
31 axially. The outer end of the glandular ele-
ment 33 may be rounded as at 34 to facilitate
disposition of the tubular work plece 17 over the
mandrel.
The body element 33 of the mandrel has an
%ia]l fluid passage 31 which emerges frerm the
left hand end of the body element 80 as viewed
in Fig. 3 in an extension 38 formed at its end of
the- bocy element. At iis right hand end the
fluid passage 37 terminates in the vicinity of the
peading enlargement in the semi-circular die
¢penings. . At its terminus the passage 27 has
a radial e\tunolon 40 cmerging at the periphery
of the kody element 30 whereby a hydraulic me-
um may he directed under pressure against the
mne; periphery of the resilient slecve 31 to de-
form the latter outwardly as ilustrated in Fig.
3 to produce the annular pead in ithe tupular
work piece at 27 as shown in that fizure. BGince
the threaded opening in the glandular element
32 extends wholly therethrough, it is desirable to
seal t1° cuter end thereof against fluid leakage
end of the gland i is ghaped

and accerdingly the
to be mwardly conizal and an annular pocm; g
clement 42 is pressed thereagainst and secured

in position by means of a nut £2,
A supporting sleeve &5 is disposed .fvuxe’y
about & portion of the gland eleme nt 232
the present instance, about a portion of thﬂ resii-
ient sleeve 3{. The supporting sleeve 43 has an
cutwardiy directed annular flange 46 which is
preferably. secured directly and rigidly to the
supporting plate 28, whereby cen:tral positicning
of the mandrel assemb1y with respect to thz die
elements 12 and 14 is assured in both open and
closed positions of the apparatus. The outer end
of the extension 38 of the body element 30 of the
mandrel is threaded to receive a nipple 0 which
is associated with a hydraulic conduit 51.

Means for closing and opening the.die appa-
ratus preiiminary and subsequent to the beading
operation upon the work piece, gs distinguished
from the hydraulic die holding means which will
subsequently be described, is shown as compris-
ing & casing 55 which supports for lengitudinal
sliding movement a bar 56 whlc h is rigidly asso-
ciated with the die holder {5 in any conventional
manner.. In the present instance the bar 5§ is
shown as having a glotted cuter end for receiv-
ing a flatted head 57 of a screw 58 which thread-
edly engages the die holder 6. A set screw or
the like as at §9 is employed to secure th(, flatted

1ead 57 to the bar E8.

The bar 55 is provided with & Im tm“ siotted
portion whose ends are designated €1 and 62 re-
spectively in Fig. 1, and a flat cam €3 is disposed
in this slot and is fixed to a carrying shaft 64
journaled in the casing §5. The bar 5§ has a
jongitudinal slot 66 for receiving the shaft 64 to
permit longitudinal movement of-the bar 8% with
respect to the shaft 4. Obviously, as viewed in
Fig. 1, rotation of the shaft €4 and the cam 63
through approximately 180° will move the bar 53
to a position where the mevable die element 14 is
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substantially separated from the stationary die
element 12. Upon such movement the mandrel
is automatically disposed approximately midway
in the open space between the two die elements,
as has heretofore been explained. Manipulation
of the cam 63 by means of the rock shaft 64 for
opening and closing the die apparatus is effected
simply by the provision of a manual cperating
crank or handle indicated at €1.

For assuring maintenance of the separable die
elements in tightly closed condition during the
beading operation & pair of hydraulic rams hav-
ing operating cylinders 18 and projecting plung-
ers 11 are provided. The cylinders 780 are se-

= eured to the base 10 in.such manner as to direct

the plungers T against the outside cf the die
holder 16 in such manner as to urge the die {4
against the stationary die element 12 when hy-
draulic pressure is applied to the cylinders 18.
In Fig. 1, a hydraulic pressure supply line desig-
nated 75 leads to one of the cylinders 13 and is
provided with a branch conduit 78 leading to the
other of the cylinders 78. A second branch of
the supply conduit 15 constitutes the previcusly
described conduit 51 for supplying fluid pressure
within the resilient sleeve 2f.

The effective fluid pressure responsive total
area of the heads of the plungers 71 within the
cylinders 10 is arranged to be such that the total
force holding the die elements 12 and {4 in closed
position is, under any fluid pressure condition,
materially greater than any force generated with-
in the mandrel tending to separate the die ele-
ments. Therefore, by virtue of this arrangement
not even the slightest separation of the die ele-
ments during the tube expanding operation is
permitted, either as a result of play in the clamp-
ing means or of a preponderant expanding force
within the mandrel. Thus, the objectionable fea-
tures of prior art devices of this type are avoided,
and inaccuracies in the final product and/or pro-
duction of fins thereon due to die separation are
absolutely prevented.

Although only one form of the invention has
been shown and described in detail, it will be ap-
parent to those skilled in the art. that the in-
vention is not so limited but that various changes
may be made without departing from the spirit
of the mventmn or the scope of the appended
claims.
~ Xclaim:

1. Tube forming apparatus comprising a pair
of complementary tube encircling elements mov-
able toward and away from each other, mandrel
means between said tube encircling elements for
disposition within a tubular work piece, said
mandrel means comprising a flexible sleeve
whereby hydraulic pressure within said mandrel
urges said sleeve against the tube encircling ele-
ments to form the tubular work piece in con-
formity with the tube engaging surfaces of the
tube encircling elements, and hydraulic mearns
for urging said tube encircling elements against
said tubular work piece, said hydraulic means
being proportioned to exert a greater tube en-
circling force than the tube forming force within
said mandre], and means engaging said encircling
elements and adapted to support zaid mandrel

. ‘'means therebetween, said supporting means be-

ing operative to dispose said mandrel means sub-
stantially midway between said encircling eie-

ments when the latter are in spaced, open posi-
tion.

. 2. Metal forming apparatus comprising a pair
of complementary mold-forming elements mov-
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able toward and away from each other, means
comprising a core within said mold, said core
having a flexible wall portion and hydraulic
means for expanding said wall portion, support-
ing means for said core adapted to dispose the
same in medial exposed position when said mold-
forming elements are moved uway from each
other, said hydraulic means being arranged to
bear against one of said mold-forming elements
when said flexible wall portion 1s being hydrauli-
cally expanded to urge the mold-forming ele-
ments toward each other.
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3. Metal forming apparatus comprising a pair -

of complementary mold-forming elements, means
comprising a core within said mold, said core
having a flexible wall portion and hydraulic
means for expanding said wall portion, one of
said mold-forming elements being movable to ex-
pose said core for disposing a work piece there-

against, a lost motion connection between said o

movable mold-forming element and said core
whereby opening movement of said element re-
moves it from said core and likewise automati-
cally removes the latter from the.other mold-
forming element, said hydraulic means being ar-

3

ranged to bear against one of said mold-forming
elements when said flexible wall portion is being
hydraulically expanded to urge the mold-forming
elements toward each other.

4. Metal forming apparatus comprlsmg rigid
die. means and a hydraulically expansible jacket
for urging metal into conformity with said rigid
die, and means whereby the hydraulic medium
of said jacket is simultaneously directed against
said rigid die means to urge same into forcible
engagement with said jacket, a portion of said
rigid die means being movable with respect to
the remainder thereof to expose said jacket and
permit the introduction and removal of work
pieces, a lost motion connection between the mov-
able portion of said die means and said expan-
sible jacket whereby movement of said portion
to expose said jacket automatically moves said
jacket out of the remaining portion of said die
means, said hydraulic means being proportioned
to direct a greater force for maintaining said die
means and said jacket in operative engagement
than the force exerted by said jacket tending to
dlsplace the latter relative to said die means.

OMER L. WOODSON.




