4 Sheets—Sheet 1

GTEL.

.

F. H. STILLMAN & G, W]

'(No Model. )-

MECHANISM FOR BENDING PLATES,

d Aug, 29, 1893.

10,

Patente

3

No. 504

& e . .
N .
y7 = \a\» ] XY

A 8.

s P E EHENY

23 ” 2N %

e } NG 1
. B V' }
i ALY 24N AN
= R . . 4 i
N 7/ P?
ooooooooooooooooo [9) o 0 0.0 ) 0 0 0 o0 0 - o o
ooovoooooooooooooooooooooooooooooooeoo ooooooooooooo
o° %% a2 %
o o 0 o)
[+ (<] o [
o° [ o0 o5 -
o2 % o° 0g.
(-} o (] o
% o? & % o2
o (2] ) o
o) [ o0 o5
o . O L. . (<] []

) o.ooooooooo,.o.ooooo.oooeooo o ) o [) ©.0 o @ 0 ®© 0 0 0 o
|N1ooooooooooo;oooooooooooooooooooooo o2 oocoooooooooo
Ux [+) O .l B

00 OO. U
o° % )
004 00 . \Nl 8
<)
| T 7 T
B | | [
. P o U L e R SN NN I
© 000000 0 0.0 0o 0 o o © .0 06 0.0 o o O ©0ioo0oe
|9 ©00i00 0 0 o0 o o © 60 0 6 o0 o o0 .0 © o ooloooof
o o000 e 0 0 0 0 o 0.0 o L.0.0..9.0 9 -2..2.. 9% 0 000
© oo of : joo oo
1 \lo ol a "o o
o ° io o
o [ 10 Mo
O/ © oooooooooooooooooooo,ooo.oooooooooo.ooooooe«e Y]
o@o@.ﬂ 200 ¢ 800,90, 6,000 000000, oeo..eoeoeooooeo@o@o
© Crioys . 9
HoReS SR CH
r
< - _ - e DRy

N

7 0L




(No Model.)

F. H STILLMAN & 0. WIGTEL, o *

D
[eo)
—
.9’
N
&0

-u

n <

[2=]

o

< ©

(Rl

Ay
[«n]

o £

A Ry

=

[}

[2=]

2]

<O

Fu

=

o2

—

=

<q

=]

o

=]

M -
o
[}
CA
<t
o
5.
S
==}

550 020°%0°

0%0°0° OOOOOOOOOOO

5200
3
(D i

0 00 006 00 0 0|0

000,9,9.0,0,00,00 00 0 9 doc

A

©0l0o 6 © O 0 O

INVENTORS
#

v WfT NESSES:




(No Model.)

4 Sheets—Sheet 3,

F. B, STILLMAN & . WIGTEL.
: MEOHANISM FOR.BENDING' PLATES,

No. £04,310, Patented Aug, 29, 1893,

N DPOO
o fQQLQ
©CO00o0o000 0 o
000 o
00 oo
000000033

'\/\./

O oo
SRoNcXoXoNo

N

v

22222222007\

o

O
(’j\@) |

o

. INVENTORS
Shineie i




\

(No Model.) 4 Sheets—Sheet 4

F, H. STILLMAN & C. WIGTEL
MECHANISM FOR BENDING PLATES.

No. 504,310. | Patented Aug. 29, 1893.

)
)
R

]}36

N A

WITN;“;S'@?ESQZ | J\ mYBIES
| —




IcC

15

20

25

3¢

35

40

45

50

UNITED STATES

PATENT OFFICE.

FRANCIS H. STILLMAN AND CARL WIGTEL, OF BROOKLYN, NEW YORK.

MECHANISM FOR BENDING PLATES.

SPECIFICATION forming part of Letters Patent No. 504,310, dated August 29, 1893,

Application filed April 7, 1892, Serial No, 428,238,

To all whom it may concern:

Be it known that we, FRANCIS H. STILLMAN,
a citizen of the United States, and CARL WI1G-~
TEL, of Droutheim, Norway, residing in the
cily of Brooklyn, county of Kings, and State of
New York, haveinvented new and useful Im-
provementsin Mechanism for Bending Plates,
of which the following is a specification.

‘The object of thisinvention isto bend metal
plates at uniform angles, or at any varying
angles thronghout their entire lengths or only
paltlally bent adapted to be employed in con-
structing ShlpS and other similar purposes.

Flo‘ure 1, represents a front elevation show-
ing the foundation upon which the frame of
this bending machine is supported, and the
manner of suspending, raising, lowering and
rendering adjustable either in a horizontal
plane as shown, or at any desired angle,

the bending beam thereof—also showing an-

adjustable and removable lower bending
block into which the plates are to be foreced
in bending. Fig. 2, represents an end eleva-
tion showing the contour of the end of the
frame upon which the hydraulic cylinders
are mounted and by which the bending beam
is raised, lowered and rendered adjustable,
and an end view of the lower bending-block
into which the plates are to be forced in bend-
ing. Fig. 3, is a vertical, central section
through one of the hydraulic cylinders by
which the bending beam is to be forced down-
wasd in bending plates, and a sectional view
through one of the hydrauhc cylinders by
Wh1ch the bending beam is subpeuded and to
be raised after a plate has been bent. Fig. 4
is a side elevation of one of the guides se-
cured to the ends of the bending beam and
rendered adjustable laterally on said bend-
ing-beam so that said beam may be moved up
and down freely in a horizontal plane or at
any desired angle in bending plates as will
be hereinafter described. Fig. 5, represents
a face view of one uf these adjustable and re-
movable guides detached from the bending
beam and showing the manner of its adjust-
ability to said beam in either direction, by
means of the slotted bolt-holes and bolts—
the lowermost bolt serving as a pivot. Fig.
6 is a series of sectional views showing the
produet.

The several views represented in Fig. 6

(Mo model)

show varions angles at which plates may be
bent by this adjustable bending mechanism
in order that these plates may be adapted to
the various parts in constructing ships and
other similar purposes.

Similar letters of reference’indicate corre-
sponding parts throughout the several views.

Upon a suitable foundation A, is secured
the frame B. consisting of wroughtiron plates
firmly riveted together and of the required
configuration to form a base upon which to
secure an adjustable lower bending-block C.
and to-the upper part of which, at either end,
to suspend an upper bending-beamn D, which
beam is rendered adjustable laterally by
means of adjustable guides J.J.and capable
of being moved up and down and maintained
in a horizontal plane or at different angles in
its up and down movementsin bending plates
as will be described.
- Upon the frame B, ateither end, are mount-
ed hydraulic cylinders E. E. by which the
bending-beam D. with its V shaped bending-
block F.secured thereto is to be forced down-
ward into the bending-block C, in bending
plates as shown. - To the outersides of these
hydraulic ¢ylinders E. . are secured smaller
hydraulie cylinders N. N. by which the bend-
ing-beam D. is suspended and to be raised
after a plate has been bent,and rendered ad-
justable up and down at either end by means
of the connecting bars G. G. pivoted at one
end to the piston-rods H. H. of the cylinders
N. N, and at their lower ends pivoted to the
bending-beam D.;thus suspending and main-
taining this bending-beam against the lower
ends V. V. of the pistons I I in the eylin-
ders E. E. as shown. In order to render this
bending beam D. adjustable and capable of
being raised and lowered so as to bend plates
with a uniform angle throughout, or to vary
the angle at which plates may be bent as re-
quired, adjustable and removable guides J.”
J’., having convex edges Fig. 4, are secured
to the heads L. of the bending-beam-D., said
guides J. moving up and down in ways K. se-
cured to the sides of the cylinders E. E. as
clearly shown in Figs. 1 and 3. That the
bending-beam D. may move freely up and
down, the guides J. J. are rendered adjust-
able laterally by means of the slotted bolt-
holes M. and bolts M’., the lowermost bolts O.
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0. serving as pivots upon which to adjust
these guides perpendicularly so that the bend-
ing-beam D., to which they are secured, may
move up and down freely and with accuracy.
Thus it will be seen that by suspending the
bending-beam D. at either end thereof from
the piston-rods of the cylinders N. N,, and
maintaining said bending-beam against the
shoes V. V. on the lower ends of the pistons
1. L. in the cylinders E. E. the power impart-
ing liquid to operate the pistons in the lift-
ing eylinders N. N. may be so regulated that
the bending-bar may be moved up and down
with accuracy to bend any number of plates
at the same angle, or at any variable angles
as may be required.

It will be understood that the cylinders E.
E. and N. N. are to be operated from an or-
dinary accumulator in the usual manner of
operating the pistons in several hydraulic eyl
inders simultaneously and with equal or vary-
ing force. The pipes R. R. from the eylin-
ders E. E. and the pipes S8.8. extending from
the lifting cylinders N. N., connect respect-
ively with the accumulator, an illustration of
which is omitted in the accompanying draw-
ings as being unnecessary to a clear under-
standing of our invention.

To resist the pressure exerted in bending
plates and to preserve the lower ends of the
pistons I L, steel shoes V. V.are fitted there-
to as shown in sectional view Fig. 3.

In order to govern and limit the mpward
movement of the bending-bar D., stop-bars
may beinserted into the recessesT.T.formed
in the guides U., Fig. 3, against which bars
the heads W. W.of the piston-rods in the eyl-
inders N. N.in their upward movements may
rest as shown.

The operation of this mechanism to bend
plateseitheratthesameanglethroughouttheir
entirelengths, or at varying angles as the case
may require to be employed in constructing
the varying outlines of ships and other simi-
lar purposes may be briefly described as fol-
lows:—A plate to be bent having been placed
in position upon the lower bending-block C.,
which block is firmly secured to the bed X. of
the frame, the power conveying liquid from
an accumulator is permitted to flow into the
eylinders E. E. through the pipe-connections
R. R. on the upper ends thereof with a suffi-
cient force to expel the liguid from the rais-
ing cylinders N.N.throungh pipesS.S.at their
lower ends, and to force the bending-beam
downward until the upper Vshaped bending-
block secured thereto forces the plate into the
lower bending block the distance required to
bend the plate to the desired angle, after
which the power-conveying liquid is again
permitted to flow into the eylinders N. N. and
torcing the liquid from the cylinders E. K.
The flow of the power-conveying liquid there-
in having been cut off from the aceumulator,
the bending-beam is again raised to the re-
quired height by meansof the cylinders N. N,
to permit of theremoval of the bent plate from
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the bending-block C., when the same opera-
tion of the mechanism may be repeated in
bending a number.of plates at the same an-
gle, or at varying angles as before stated. It
will be understood that the adjustable gnides
J. J. may be secured to the sidesof the cylin-
ders E. E. and the ways K. K. mounted upon
the ends of the bending-beam D. in order that
these guides J. J. may be adjusted to the bend-
ing-beam as described—which form of con-
struction would be mechanical only and no
departure from our invention. When plates
are to be bent at varying angles throughout
their entire lengths or only partially bent as
shown in the several diagrams, Fig. 6, the
bending-beam is adjusted to the required an-
gle by means of the raising eylinders N. N,
one of the guides J. J. serving as a fulerum
upon which the opposite end of the bending-
beam is to be moved up or down. The power-
conveying liquid is then forced into the eyl-
inders E. E. and the bending-beam forced
downward until the plate is bent.

Having thus fully described our invention,
what we claim therein as new, and desire to
secure by Letters Patent, is—

1. In amachineadapted to bending or shap-
ing metal plates in combination with a bend-
ing-beam therein capable of being adjusted
so as to bend or shape plates at different an-
gles or at the same angle throughout their en-
tire length—the hydraulie cylinders to raise
and maintain said bending-beam in position,
and the hydraulic eylinders to forcesaid bend-
ing-beam downward in bending or shaping
plates, said eylinders being in pairs at either
end of said bending-beam and econnected so
that the power-imparting liguid may flow al-
ternately into and from said cylinders con-
structed, arranged and operating substan-
tially as herein set forth and shown.

2. In a machine adapted to bending plates
constructed and operating substantially as
herein shown and described, the adjustable
and removable guides secured respectively to
the opposite ends of the bending-beam, said
guides having convex surfaces as and for the
purpose described. *

3. In a machine adapted to bending metal
plates consisting of a bending-beam suspend-
ed to the pistons of hydraulic cylinders, by
which eylinders said bending-beam is to be
raised after a plate is bent or shaped—and
hydraulic cylinders to force the bending-
beam downward into a stationary bending-
block to bend or shape metal plates—a se-
ries of recesses to receive therein the remov-
able stops and by which stops the upward
movement of the bending-beam is to be gov-
erned and limited substantially as herein
shown and described.

FRANCIS II. STILLMAN.
CARL WIGTEL.

Witnesses:
ANDREW J. CONNELL,
GEO. L. GILLON.
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