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| Serlel Ne. 689 533. me meﬂel) ‘

To aZZ whem eﬁ TN COTLCErTL:

“Beit known that THOMAS CORSCADEN de-
' ceased, late of the city and county of Phﬂa-'h :

- delphm State-of Pennsylvania, did invent an

10

.Improvement in Machines.for - Shaping Sheet
- Metal of which the followingisa specification.
- This invention -has reference to machines

forshaping sheet metal; and it consists of cer-
- “tain improvements which’ are fully set forth
in the following specification and shown in
the aeeemnanymﬂ* dla,wmfrs Whlch form a

' 'pa,rt thereof.

30

-The -object of the mventlon is to prowde

:smtable diesand meanstooperate them which

shall be capable of forming sheet metal into

.predetermmed shapes. especlally edepted fer-
.the rims of sheet-metal pulleys.

In the preferred form of the apperetns the

‘“object. is to produce semi- annular segments
‘of the rim, applying a flange - upon one edge,

and: beadlnﬂ' or etherwme formmﬁ' the ether
edge. |

and a lower set' with an intermnediate set

adapted to operate in connection with the

other ‘two, and. plefemblv the intermediate

‘set.1s stationary. ./ This, however, is. net nec-
essary, so long as the severa,l movements are
imparted to the different sets. to bring them ]

together or move them apart. Fur thermere,f

by proper: adjustment and arrangement of -

. the mechanism two of these may be relatively

- fixed, while the third die is made movable, or |
35 vice versa, so that when desired the upsetting |

- or formmﬂ' operation may be '‘confined to one
Further—-; |
mme, in.conj uuemon with the intermediate
~ Jorstationary die there are employed outside
40
. ably, to move in horlzontal directions onra- -
dial lines from the central die, the outér dies

side of the metal being acted upon. -

dies, two or more in number, adapted, prefer-

o bemg edapted to hold or grip the metal and
- refain’itin the proper .shape or conformation,

5c

while the upsehtm-rr or beading aection takes

‘place by the operation ofithe upper and lower.
dies or.either of them. All of these dies are.
-preferably operated. by means, of hydreuhe
. poweér, and the construction is ‘such that it ig
pr eferred to empley one set- of hydraulic de- -

vices for-operating ‘the mtermedlete upper

| Tn c,a,rrymﬂ' out the mventlon there are em-
_--E‘J'ployed three sets of dles—--na.mely, an uapper

Furthermore, the arrangement is such that
the- ela,mplnﬂ*-dlee operate so as fo grip'and

hold the metal to be operated upon to the sta-

" I'and lower dies andsepmate hvdreuhedewces '
for operating the outer or ela,mpmfr dies. .

55

tionary die, and then the upsetting; flanging,

or beading dies are put into operation by the

eeeond set of hydrauhe devices.

- Another portion of the mventwﬁ iies refer- R
‘ence to the dies proper, and thle, as well'as the
| construction of the press.as a whole, will be -

I-6e |

“understood by reference to the aceompany- .

“underaction of the préss; and Fw 10is & plen

1

ing.

flanges and beads.

ing drawings, lllustla,tmﬂ' the mventmn Ain
which—

Figure 1 is a seetwnel plan view of a h}

draulic press embodying the invention, taken. =

Fig. 3 is a longitudinal section
z of Fig. 1 showmﬂ the éonstruction

ing-dies.
] ﬁstmeut for forming the flan gesand. the bead-
tho cushlomn g-cylinders and pistons.

ready to be placed in the press..

section of the plates, indicating the changes

vlew of a portion of one of the 10W01 dies.

{onlinex zof Fig 2. Fig. 2isa sectional ele-
vation of the 1mproved press; taken on line . -
-y 9 of Fig. 1. '
jonlinez
~of the meens for movmn‘ the horizontal clamp- =
Figs. 4 and 5 are cross-sections.of
the dies, taken at one side, showing the ad-

75

Fig. 6is a sectional elevation of one of -
‘Figo .
7.is a perspective view of one of the segments
Fig. S8is a
“perspective view of a portion of the completed
pulley-rim, showing two of the fully-formed
Fig. 9 shows the cross-

8o

S'B‘W
- As the operation, of.the pressis specially =
| deelgned for the diesadapted to the forming

of the rims of pulleys, reference will first be

made 1in a general way to the dies, so that the .

-construction and movements of- the different
parts of the pr ess will be more reedﬂy unde1 -

steed

90

218 a centl al eylmdueel ﬁhed die and, as_

uhewn, is made circular, corresponding to the

| diameter of the pulley. Arranged about this
die are four segmental dies 5, adepted to be.

moved horizontally, soas to meet the periph- - '

“Inad~

‘stancesis meveble W’hen eeld diesare ﬁxed

ery of the die 2 and stron frly grasp any metal
‘arranged between the said dies 2 5.
“dition to thesediesthere is a lower die, which:
11D 8ome instances is fixed and in other ins -

10&
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~ they are mdlcated as at 4 in Fig. 4 and also

| "-Bhown m Fig. 2

Figs.2, 4, and 5.

'L:w111 now be described.

:Fhe central die 2 is SprOlted u pon a post

'F adjustably fitted and secured to a fixed
frame E. This frame is supported upon’ up-

When the} are movable, |
... they are as shown at ) in Fig, 5. These dies. ______________A.-Yﬂl__tlc-‘:Ll___S_EQHQD_I]H_QD"'ll____t_v_l;l_Q__pﬂ_l_LS__fQ_l____QP__________h___: __________________________________ ’
~ are Supported by a head D2, W th]l isadapted
‘to be raised or lowered, when desired, rela-
| twely to the fixed die 2.
"and is vertically movable downward to or
from. the fixed die 2 and is clearly shown in |
These several movable
~dies are moved under the action of suitable
~ hydraulic-actuated pistons, and these devices

S 13 an upper die

rights e, connected at the bottom to a eyl--

inder-frame B, in turn supported upon a

~‘suitable founda,t.lon by tne columns b. The

- connected by uprights d with the  annular
“head D= for operatin

-justing-screws .G extend from the statlona.ry'

5

cylinder-frame B ecarries .the hydraulie eyl-
inder A, arranged below-the dies.

\ In- this
ylmder ig .arranged the oppositely-acting

plungers. C D. Of these the plunger D is

the lower die.

frame- E and: are provided at the lower por-
tions with nuts g, which limit the downward

movement of the plunger D,and consequently
the head D2

a8 desired. - The lower plunger C connects

“with a head ', which is united to an upper

~ head C? by means of the rod ¢, so that as the
plunger C'is forced downward it moves the

‘head C* downward also and with it the upper.

die 8. Collars ¢’ limit the downward motion

- of the head C® by striking upon the fixed

3

.- eonnected with the head C'.

frame E, as shown in Fig. 3.

“H H are hydraulic cyhnders in Whl(‘,h pis-
tons I operate, the piston-rods ¢ thereof being
The e.ylmderb

"H-are secured to the cylmdm-fmme B, as

.-I;-:'L"sh'own in Fig. 2 and indicated in dogted lines
i Fig. 1.
‘sure to. the c¢ylinder I through the pipe %
sufficient power is obtained to raise the |

By supplying water under /pres-

~plunger C, together with the framework C’ C?

¢ and upper dle 3, the only duty necessary

" being to overcome the weight of these parts.

¢l“. 1:!"‘

justed.

A head plate C® may be secured to the upper

head C?% and to thisthe dies8 may be direectly

secured. In this manner the dies may be
:readily secured to the head C*and also ad-
are sey-
mental in shape, as .clearly shown in Fig. 1
=and are 1espeetwelv connected to heads Ix, |
“movable in horizontal guideways k, formed
.upon the fixed frame E, and the heads K are
by plungers J',
moving in hydraulic eylinders J. As shown

" The horizontal dies 5

moved toward the fixed die 2

there are four of these. cyvlinders with the
correspondmn‘ parts, and these are allhan
nected by suitable hydraulic pipesj with a
controlling valve mechanism O of any suit-

: able construection, so that water under high

‘pressure may be qlmultaneously qnpphed to

‘The nuts g may be adjusted
to vary the limit of the dgwnward movement

Ad-

|
|

‘pipes M M.
the valve mechanism O by a pipe m contain-
The pipe M’ commumcates

€30,449

the several cylinders J or allowed to escaps
therefrom, as the case may be.

erating the horizontal dies & is shown in Fig.
3. Referri ing to this fizure, J2is an adj ust-

70

able back-stop for limiting the backward

movement of the plunger: and the head K.

To return the parts to. their normal position

after the pressure has been applied a plunger
qisemployed, secured tothehead K and work-

ing in a hydraulic cylmder Q:  ‘The cylm-'

der Q is counnected by pipes p with an ac-
cumulator P of any suitable construction, 8o
as to exert a substantlally constant pressure

upon the water, with the object in view of

75

8o

creating a sufficient force to move thé mov-
able dles away from the fixed dies or return

them to a normal position. The cylinders H

before referred to,in.connection with the plun-
ger C and heads o C?, are also connected by

a pipe h with the hydrauhc accumulator P

for the purpose of returning the parts to their
normal position after the pressure for upset-
ting and forming has been removed. It will

be- understood that the pressure of the aceu-

mulator is largely overcome when the power
hydraulie devices are put into operatmn for
acting upon plungers C I*J'. M isa pipe con-
tamm o water under avery heavy pressure,

and M’ is a .corresponding pipe containing

water under a considerably lower pressure. N
is a pipe acting as an exhaust or return pipe

90 .

95

forming a common return for the two supply-

‘The pipe M communicates with

ing a valve O%
with the valve mechanism O by a pipem/, con-
taining a valve O'.
mumcates with the valve mechanism. O by a
pipe 7, containing a valve 03,

The exhausb-plpe N com--

100

meehamsm is not shown in detail, as it may
be of any suitable construction, so as to be
operated by a single or multi pllclty of-levers;

as -found most e‘scpedlent A

pipe A’ leads-‘

If_O

from the valve mechanism O to the hydranlie

cvlinder A, as indicated in Fig. 1.

In oper-

ation water is supplied from the pipe M’ .
through the valve mechanism O into the

clam puw-cyhndel sJ, soas tomove the clamp- o
ing-dies 5 into clamping position upon thedie -

115

9. Water from the pipe M is then supplied .. -

upper and lower dies.

| P comes into operation and through the cyl-

inders I Q the several dies are moved away
fromthe die2. The details of the valve mech-

{ anism O are not shown, as it is quite ewdent_ |

that suitable valves in the pipes m, m', n, A',

ments desired.

Returning now'to the dles, tha dle 2 i8 pro-f'_ :

to the pipe A’ and thence to the hydraulic -
‘cylinder A to secure the m vements of the
After the pressure op-
eration the valve mechanism O is. manipu-
lated so as to permit the water to escape into
‘the return-pipe N, and then the accumulator”

125

and j may be employed to control the opela- .

tion of the waterto secure all of ‘the move-_‘rxg,o,

a 105
The valve. -

120 .
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vided withan upper annularshoulder 30, over

_shown in the left-hand view of Fig. 9 to that
~ of the middle view the lower part “of the die

10

which the upper edge 18 of the metal rim 17
- is adapted to be bent as indicated in Figs.

=y 9y and 9. The lowel outer edge of this. dle;;
2 18 prowded with an annular recess 31.. In
the preliminary operation o forming the

sheet-metal . blank from ' the cross- seetlon

2 is fitted with an annular portion 4, which is

‘held up into place upon studs 16, project-

ing from the annular head D> The outer

- cla,mpmfr-che 5is alsofitted at the bottom with

a section of the annular die 7, of which there

are four sections, one to each of the dies 5.

These die- seetmncs 7 have curved portions 32,
‘which force the lower edge 19 of the blank

.- 1nto a more rounded shape as indicated in
i Fig. 4. The movement of the die 5 carries

:.2 Q

25

with it the die 7. In the preliminary opera-

iion of these several dies die 8is formed with

a bevel-face 33, which erowds down the upper
flange 18 into a position gpproximating an ob-
hq_mty of about seventy degrees to tne apright

portion 17 ‘of the blank. "After the sheet-
msatal blank istransformed from the condition
shown in Fig.7toa eondltmn indicated in Fig.

4 and; the mlddle view of Fig. 9 the dle-sec-
~ tions 7 are removed, the studs 16 withdrawn,

- 39

_,113 omitting theinner bevel edge 33. The same.

y together with the dle 4, and the die mdlcated-

a,t 9 substituted ther efor A'lqo the die 8, Fig.
4, is removed and the die 3*'1s subshtuted f01

. result w ould be obtained by snnply inverting

- of the head D? is to curl over the partly-bent
edge 19into a tubularedge or rim 20,as clearly
shawn in Figs. 5and 8 a,nd right-hand view

i 38 '_'the die 8. The die 9 may be provided with a

‘series of annular grooves 10, corresponding to

dlﬁerent diameters of wheel -rims, and the ap-
ward movement of this die 9 under the action

~of Fig. 9. Slmultaneausly with this forma-

~ tion of the tubular edge or bead 20 the upper
.- flange 18 of the blank, which was previously

bem is further bent dewnward until it stands

-atb rwht angles to the main surface 17 of the

~ rim, as cleaﬂy shown in Figs. 5, 8,and 9. It

ﬁ_ wﬂl be observed that while thls formmfr ac-
o tmn takes place the metal is upset as well asbe- :j
50 1 |

o th@ same circular:-condition in whmh it was -

ing bent, and consequenﬂy the rim maintains

held during these formative actions of the

. dies. The camplete rim of a pulley is made

up of four of these sections after they have

‘been completely formed. The adjacent sec-.

tions on the face of the pu lley are abulted

upon theirannular flages 21, which extendin-

“wardly, as shown in I‘w- 8. The sectionsare

60

madesemi-annular, as. indicated i in Fig. 7,and

are slightly bent by a previous m‘mlpulatmn |
“in a set of 'sha,pmg-l olls. T'wo suchsections,

" as indicated in Fig. 7, ave placed in the press
- with the edges abut‘,ted so as to make up a

ring. Ttis desirablethatthe metal in thecir--
-cumierence of the bodies 17 isslightly greater |

than the die 2, so that w hen the clmnpmn-. .
dies 5 are fmeed inward the edgeés 54 of the i Fig. 7 then the eombmed wmkmcr Surfaces

wmgl

oppositeblanks areforced firinly against each
other and produce mere or lessof an upset-
ting action, so that they absolutely fit to make

70

a contmaous surface. - These actions of up-

setting as well as forming taking plaee at the
same time enable the press to ‘'so shape the
rim-sections that they retain their positions

assumed, and theresulting pulley is Very tr ue"- 5

with regard to shape. -
1t wﬂl he observed thaf w‘hen the u pwardly-

would be in. the WELY Durlnﬂ‘ the operatlon

of the dies shown in Fig. 4, Wthh are de-
signed to change the blank from the shape
shown in Fig. 7 to the intermediate condition

spown in the Imddle dlafrlam of Fig. 9, the

head 16.is held out of action by 1nse1 tmg a -

heavy block or any suitable material into the

space R, Fig. .2, which prevents the upward:

movem ent of the plungerD. TUnderthiscon-

- dition the dies 4 of I‘w 4 remain stationary
with the circular die 2; but when it 18 desired
to Opemte the dies 1 m the manner indicated
in Fig. 5 after dies 4 and 7 have been re-

movod and die 9 substltuted the blocL last

spoken of is removed, and then the planger

D raises and lowers the head D%, with the re-
sulh of vertwally reciprocating the die 9.

In some forms of pulleys the rim is ma.de
without crowning, and in-that case the op:
posing surfaces of the dies 2 and 5 are ver-
tical and the diameter of ¢éurvature is t,he‘

same at the top as at the bottom. In cases,
however, where the pulley-- rim is to be

cmwwed, as is customary in most pulleys,

movable die 9 is employed the' lower sections |
7, attached to the dies 5, are removed, as they

S0

90

95

100

the opposing surfaces of the dies 2 and 5,

while curved and parallel, are formed some--

105

what conieal, whereby the opposing elampmw .

curved and parallel surfaces have the curva-

ture at one end (the upperend, as illustrated)

oreater than the curvature at the other end,
_ (the lower end,) so that the sheet when-com-
-pressed will haw one edge of somewhat
greater diameter than the other edge, and the

edn*e of greater diameter will be that havmcr

'the mtemal annular flange 21, so thab the

crown shall lie in the oem,m,l portwn of the

‘outer surfaces of the rim, as indicated in
Fig. 8. The tapering char acter and different
‘diameters of the upper and.lower edges of
the clamping-surfaces of the dies 2 and 5 are
clearly indicated in Figs. 4. and 5. . It will be’

ITO

115

120

farther observed that, Lhe ﬂanmnn‘-dle 8‘"" Fig.

ot

md curvature.

5, is adjacent to the end ot the clampuw‘_ T
edges or surfaces having the areatest curva-
-tmes of the dies 2 and 5 and has an operat-
ing edge or smface cuwed fo couespond 1o 125
Lwadly consldeled 113 is ev:dent that the
“preferred press does not necessarily require
that all four of the horizontal dies be made.
to operate conjointly, for it is quite ev ident;

130

thatif theformative action were only requir ed E

1o take. place upon-asemi-annularr im, for ex-
mnple, or upon a single section, as shown in
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5

10

15,

of the dies would only have to be semi-annu-
lar; but the construction herein shown is pre-
fened since it is mere economical to operate

- upon all sides of the circular die 2, and there

is:less liability from breakage w1th the enor-
mous pressures- employed, since the strains

~are more fully distributed and balanced. It
is, furthermore, to be understood that while |
the particular dies herein shown for the spe-
-cific construction of rim are employed any f
change or modification of shape of the rim
will of necessity require a change or modifi-
cation of shape of the dies, and consequently

the invention is not hmlted to any particular.

construction of said dies. It i is also evident |
- that so long as a relative movement is secu red
‘between the parts D?and C? whereby the two

: opposuely-movmn' dies may be moved to or

'20

25

from each other and properly with respect

to the stationary die 2, the hydraulic devices
for operating said dlee may be modified or
varied as«desired. For example, if the cylm—
- der A be permitted to move vertically in the |

frame B it is quite evident :that the parts A |
and D might be made integral and secure the

- same results, since -the enly thing necessary
18 to secure a relatl ve movement bete een the

o
35
40

45

parts C D. s |

‘While it is- convement t.o refer to some of
thediesasbeing‘‘above” or ‘““below ” or ¢ ver-
‘tically'movable,” it is to bé understood that
‘these are relat,we terms, and no limitation is
to be taken from the use ef such terms, since’
-under some conditions it is self-evident that
the location of said dies might be shifted—as,
for example, if the machine were set on its |

‘side. ' It is also evident that while the hy-

draulie devices for operamng the upper and |
-lower dies are arranged below said dies, they

might equally as well be arranged above th®
dles—-—as, for example, as would oceur by sim-

p]y inverting-- the machine. Therefore. no
~ limitations -are to be understood from the
use of these general terms, which are found
convenient and almost necessary to properly

explain the mecha.msm dlselosed in the draw-

~ings.

59
55

0o

Whileitis preferred,the eonstl uctionshown

»is not limited to the minor details, as these:|’

may all be modified ‘without depm ting fr. om
the: splrlt of the invention.
‘What is claimed as new, and deelred to be

| 'secured by Letters Patent, is—

1. In a hydrauhc press the Lombmalmn of
an mtermedla.te set of clamping-dies having
opposing curved clamping-surfaces concen-

tric or parallel so as to be adapted to eclamp.
opposite faces of a sheet of metal between.

them, suitable upper and lower dies movable |
to and from the clamping-dies, a support for
the intermediate clamping-dies, and hydrau- |

lic devices for simultaneously moving the up- |

per and lower dies to or from each other ang |
relatively to the intermediate clamping-dies.
2. In a hydraulic press the comblnatlen of

from the clampiﬁﬂ-d}ee,‘ |
intermediate clampirdg-dies, and hydra.uhc.
devices for mmultaneeusly moving the upper

siippart for. the

and lower dies to or from eaeh other andrela-

twely tothe intermediate clamping-dies, ¢on-

sisting of two movable water-actuated parts

having a Water-spaee intermediate of them

into which the wafer is forced under pres-
suare, a connection between one of said parts

and the lpwer dies; and a separate connection
‘between the, other of said movmg perts and
the upper die.. - - |

3. In a h}dreuhe press, & main frame a
support_thereon extending upward, a fixed

70

78

36

die carried thereby, a veltlcally—mova.ble '

lewer die, a vertically-movable upper- die;

hydraul1c~power devices arranged to one sidé

of thediesin the direction of their movements
and having two movable portions, a direct

‘connection between one of said portions and.

one of said mavable dies, and an dpen frame
or lmk connection between the other of said
‘movable parts and the other movable die.

support thereon extending upward, a fixed
die carried thereby, a vertwally-movable

lower die, a vertically-movable upper die,"

. 9o
4. In a bydraulic press, a main frame, a

hydrauhc power devices arranged to one side 95

of .the dies in the direction ot‘ their move--
ments and having two movable portions, a
direct connection between one of said por-'.
‘tions and one of said movable dies, an

frame or link conneetion between the other

open:-
.10

of said movable parts and the other movable

die,. one or more ‘horizontal clampmg—dles |

adapted to move to or from. the stationary
die, and

zontal die. . - \
5. In a hydmuhe press the combmatlon of’

Hewer devlces for mov;nﬂ' the hori-. o
10§

‘suitable upper lower and intermediate dies,a '
‘support for the intermediate die, hydraulm |

‘devices for mmultaneously moving the upper
and lower dies to or from each other and rela-

tively to the intermediate die, a series of seg--
{ mental and radially-movable dies arra.nﬂ'ed
‘about the intermediate die, and mdepend-..

‘ent power devices for operatmg said radlally-
movable dies. -

6. Ina hydrauhe press ‘the combination of
smta.ble upper lower and intermediate dies, a

devices for simultaneously moving the upper
‘and lower dies to or from each other and rela-

tively to the intermediate die, a series of seg-

I110-

11§

| support for the intermediate die, hydmuhc '

120

mental and radially-movable dies arranged

about the intermediate die, and independ-

ent power devices for operating said radially-

‘movable dies consisting of a series of plun-
gers and eylmders, a source of liquid-supply
under pressure common to all of said eylin-
‘ders, and a single operating control device

for regulatmn' the supply to all of the hy-

dra.uhc evlinders sunultaneous]y _-
7. In a hydraulic press, the combmatlon of
a. fixed central die, one or more radla.lly-mov-

" an intermediate sét of clamping-dies, suit- | able dies laterally disposed with regard to

able upper and lower dies- movable to and -said stationary die,and powerdewcesformov-

1265

130
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ing said radially-movable dies comprising are-

~ciprocating head having a plunger and a hy-

draulic cylinder in w luch the plunger-works.

~ 8. Ina hydraulic press, the eombmatlon of
a fixed central die, one or more radially-mov-
able dies laterally disposed with regard to

said stationary die, power devices for mov-

ing said radially-movable dies comprising a

't-:reclproeafmw head having a plunfrer-and 3!

IO

hydraulie cylinder in whlc}l the planger

-works, means for moving the radially-mov-

able die aw ay from the ﬂ\@d die consisting-of
a cylinder and phnwer of relatively Small

size one of which parts is movable with the

radially-movable die and the other part fixed,

a h}draulic accumulator, and a connecting-

pipe between said aecumulatm and the cy 1-
inder and plunger, whereby when the pres-

- sure is removed from the operating power-

20

25

30

35

4.0

45

e

55

6o

plunger the aczumuiator-pressure may ¢come
into play to retum the pdrts to their normdi
positions.

9. In a hydraulic prese the combmatlon of
a vertically-movable die, a hydraulic cylin-

der and plunger for forcing said die down-

ward, a heavy connectin g—yoke making a con-
nection between the movable plunger and the
movable die, and a piston-and-cylinder de-
vice connecting with sald yoke and commu-
nicating with a source of accumulated hy-
drauhcl power for sustaining the weight of
the yoke its die and its plunger and adapted
for raising the same to a normal position
when the power is removed fmm the main
plunger.

10. Inahvdranlic

- | 4 1. -
PlChs, v

& U rﬂblnatlon of

ried by said frame, a lower movabie die-sup-

porting head, an upper movable separate die-

head, a statmnary hydraunlic cylinder, an up-
per movable plunger therefor connecting with

the lower movable die- -supporting hea.d for |

raising it, a lower movable plunger in said

eylinder c‘onneeting with the upner movable |

die-supporting head, and means tocontrol the

supply of fluid to the hydraulic cylinder
whereby both phmfrers are mmultaneonsly‘

operated.

11. Inahydraulic press, the eombmat}.on of
a main stationary frame, a die-support cur-
ried by said fraine, a lower movable die-sup-
porting head, an upper movable supporting
dle-head a statlonarv hydraulie eylinder, an
upper movable plunﬂ'er therefor connecting
with the lower movable die- -supporting llead
for raising it, a lower movable plunger in said
cylinder conuectmﬂ' with the upper movable
die-supporting hea,d means tocontrol the sup-
ply of fluid to the hy draulic cylinder whereby
both plungers are simultaneously operated,
and adjusting devices for limiting the down-

ward movements of the lower die- -supporting

head when assu ming & normal position out of

actwn .
12, Inasheet-metal- formm press, the com-

bination of a stationary cu*culm* die present-

ing a eylindrieal outer surface, in combina-

g |

tion with a series of radially-movable sec--

‘a main stationary frame, a die- suppt}rt car- |

sponding to the outar ¢
tionary die, independent power devices for

‘movable die extending pm'tly over the :

tional dies having eurved clamping-surfaces

arranged about the stationary eirculardie and yo

movable to or from it in the same plane, a.

.vertmall} -movable upper die, and independ-
ent means for moving the 1'adlally movablp

1 dies and the upper dies.
13. Inasheet-metal- fonmmrpresq thecom- 75

bination of a stationary circular die present-.
ing a cyvlindricalouter surface, in combination
w1th a series. of Jadmlly movable sectional
dies having curved clamping-surfaces ar-

| ranged :LbOlI'G the stationary cireular die and 8o
movable to or from it in the same plane, a ver-
| tically-movable upper die, and a vertically-

movable lowerdie arr anﬂ'ed below the st&tlon- |

| ary die and movable to ..md from it.
14. Inasheet-metal-forming press, the com- &5

bination of a stationary circular die present-

inga cylmdl ical outersurface, incombination .

W 1th a, series of radially-movable seomonal
dies having curved elampmﬂ surfaces ar-

ranged about the stationary circular die and go

mov&ble to or from it in the same plane, vér--~
tically - movable upper and lower dies ar-
ranged respectively above and below the sta-
tmna,ry die, and independently-operated hy-

draulic plunﬁ'ezs for actuating the several g5

movable dies
ently.

- 15. Inasheet- metal- J".omnmo* press, the cot-
bination of a %t%tlonar} die having an outer

or sections of dleb independ-

curved surface, a series of external radially- oo

movable dies havmw curved surfaces corre-
rvature of the sta-

moving eaeh of the several outer bE"CuIOII&l

dies to or from the stationary die, and a die Iog

movable to and from the stationars and ra- .
dially-movable dies and arranged in line with
their junection and movable transversely to -
the movement of the radially-movable dies.

16. Inasheet-metal-forming press, the com- 110

bination of a stationary die having an outer
curved surface, a series of external radially-
movabie dies having curved surfaces corre-
Spondmﬁ' to the outer curvature of the die, a

series of independent power devices for mov- 115

ing the outer sectional dies toward the sta-

"twnary die consisting of hydraulic-actuated

plungers, and means to'move said dies away
from the stationary die consisting of eylin-
ders and plungers of small size actuated b} 120
a hydrauliec accumulator. . -

17. Inasheet-metal-forming press the com-.
bination of a fixed die having a curved outer
surface, aradially-movable elampmﬂ'-dw hav-

ing a curved lateral surface corresponding to 125

the curvature of the fixed die, and an upper,
ixed

die and having an inner and lower operating
edge adapted to bend a metal flan ge 111wardly

18. Inasheet-metal- forming press, thecom- 130
bination of a fixed die having a curved outer

surface, aradlally-mov able c]&mpm o-dle hav-
ing acurved lateral surface eomespondmﬂ' to

| the curvature »f the fixed die, an upper mov-
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able die extending partly over the fixed die | ihg-dies at the end of greatest curvature and
and having an inner and loweroperating edge | movable to or from the clamping-dies, and
adapted tobend a metal flange inwardly, aud | means for operating said dies. - -~ =~
a lower vertically-movable die having one | 21. In asheet-metal-forming press the com- 30
'§ or more curved grooves in-its upper surface | bination of a pair of clamping-dies having
substantially on a line with the separation | their opposing or clamping surfaces made
-between the fixed die and the radially-mov- curved and parallelin the plane of their clamp-
abledje. . - .7 " lipg moveinent and substantially straight
. 19. The combination of the fixed-die 2 hav- | transversely thereto, means for moving said 35
= 70 ing the lower portion 4 curved at its lower | dies relatively to and from each other for
~ edge and in which the die 2 is provided with | clamping a sheet of metal between them, a
- the offset or shoulder 30, a radially-movable | flanging-die having its operating edge curved
die 5 having a curved surface corresponding | to correspond to the curvature of the operat-
 to the..curvature of the die 2 and provided | ing-faces of the clamping-dies, and means for 4o
1§ witha portion 7havinga curved formingedge | moving the flanging-die to or from the clamp-
32, and a vertically-movable die 8 having a | ing-dies and in a direction transversely to the

forming-shoulder adjacent to the _shoulde;- 30 { movement of said clamping-dies.

of the stationary die. - - In testimony of which invention I hereunto
- - 30, Inasheet-metal-forming press the com- | set my hand. | o T
oo bimation of a pair of clamping-dies having | - . ADELINE J. CORSCADEN

Mﬂ%ﬁrﬁfeﬂﬂg%? %filéf%%ees c]lf:;i? "Adﬁ?in'isto"atﬁm of the estate of | Thomas Cors-.
ture at one end is greater than the curvature | tcaden,j deceased. -
at the other end, a flanging-die having its [ Witnesses: |
25 operating edge curved to correspond to the | JoHN F. JOHNSON, |
- eurvature of the operating-faces of the clamp- EDWARD FELL LUKENS.
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