(No Model.) ' |
| R. LAVERY.
METAL FLANGING MACHINE.

No. 450,240, - Patented Apr. 14, 1891,

SIS 4

i
o

/'

[ |

I by
Mo} !
t 1

Pr— 1 1

e
SR

. 1% __ N
el Al
7 B ——= 70

hE

N

« Nlraverdor
LT rern oy

= i@%’%w@@%

THE NORHIS PETERS C0., FHOTO-LITHOD |, WASHINGTON, D. C.




UNITED STATES

PaTENT OFFICE.

' RICHARD LAVERY,

OF BOSTON,

MASSACHUSETTS.

METAL-FLANGING MACHINE.

SPECIFICATION forming part of Letters Patent No. 450,240; dated Apfil’ 14,1891,
' Application filed June 20,1890, Serial No, 356,077, (Mo model.

To all whom it may concern:
Be it known that I, RICHARD LLAVERY, of

| Boston county of Suﬂfolk State of Massa,ch -

o

setts, have invented an Impwvement in Ma-

chines for Bending and Flanging Metal, of |

which the followmﬂ* deseuptwn in connec-
tion with the accompanying drawings, 1S a
specification, like letters and figures on the
drawings representing like pmts

This invention has for its object to improve

machines for bending and flanging metal, and

is particularly adapted to bending or shaping

sheet or plate metal to form hollow-box keels

for ships or girders of great length.

In machmes as at plesent const1 ucted for |

bending metal greatdifficulty is experienced

in obtaining a true and regular curve where’

~ the metal is bent, as any weakness in the

20

metal will cause it to bend shar ply at that
point, leaving a sharp and irregular curve. -
In accordance with this mventmn the metal,

~ which is clamped firmly in position, 1s acted
- ‘upon by a wiper pwoted to move in the are
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. the wiper thus positively acting upon and
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of a circle whose radius is identical with the

radius of the curve which it is desired the

outside curvature of the bend shall assume,

bending the metal at every pomt in the line

of the curve,thus insuring a perfect uniform
curve or bend.

One part of my 111?'@11’51011 in a metal bend-

 ing macliine consists in the bed or frame and
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adjustable meanscarried thereby for holding
the metal, combined with an adjustable wiper,
the_a,ctlnw surface of which is adapted to be
moved in the arc of a circle coincident with

the desired outside curvature of the bend,

substantially as will be deseribed.

Other features of my invention will be here-
inafter pointed out in the claims at the end of
this specification.

Figure 1 shows in side elevation a metal-
bendmﬂ machine embodying this invention;
Fig. 2 2,4 left-hand end elevation of the sanie;
Fig. 8, a vertical section taken on the dotted
hne x x, Fig. 1; Figs. 4 and 5, enlarged sec-
tional deta,lls to be referred to, Fig. 6, a detail

showing a modified form of Wlper-block and |

Fig. 7 a ‘modification to be described.
Refeumﬂ to the drawings, the bed A car-
ries at each end the standm ds A’ to which is

shown in the drawings, the bolts 2 being made
sufficiently long, as shown, to peumt the

girder to be mlsed for adg ustment as will be
descubed

plungers B’, which at their apper ends-en-
ter suitable Sockets in the under side of the
former B2 movable vertically by the said
plunnelsm the guides 3% formed in the stand-
ards A’. The former B? may be of any de-

| be of any desired form, preferably such as
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The bed A is formed to receive
the hydraulic or other cylinders B, fitted with
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sired shape, it being herein represented as

rectangularin ¢ross- b@Cthll with its upper or
bendmn* corner rounded off in the arc of a
circle havmn' its center at c.

The standards A’ are provided upon their

inner faces with cylindrical studs or projec-

tions C, whose centers are in line or coinci-

dent: Wlth the centers ¢ of the former B* re-

ferred to, the said studs having loosely
mounted upon them arms C’, between which

are bolted or otherwise secured a wiper C%

The wiper C?is herein shown as a-rocking
beam provided with a detachable face D.
(Shown as a block or beam.) The wiper is
provided with toothed sectors C? meshing

with the worms C? fast on the vertical shafts
C® journaled at ‘their upper .ends in the

brackets (%, secured to the girder A% and at
their lower ends in the brackets Ax, prefer-
ably formed integral with the bed A, thesaid
shafts (% having formed upon then lower
ends collars or heads C', to restrain them from

lifting, and at or near their lower ends being -

prov ided with worm-wheels C%, in mesh with
the worms C®, fast on the houzontal shaft C?,
supported in sulmble brackets or standmdb

CY the said shaft C” at one end being repre-

sented as provided with a pulley O“ driven
by a belt. Thetwointermediate br a,ckets or
supports ¢! are preferably extended up to

form bearings for and to brace the worm-.

shafts C°. (See Figs. 1, 2, and 3.) Rotation
of the shaft C, ELCLII]“ thoun‘h the interme-
diate worms and gears aud the sectors C3,

{ causes the wiper to be turned down into a

horizontal position, the under side face D of
the wiper tken describing an arc which is

uniformly distant from the curved portion of

the former B . |
The face or block D may be in one ormore

secured by bolts 2 the girder A% ‘which may pieces adjustably secured in plaee by means
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of bolts 5, the

former B? to be in its lowermost position L with
the plungers at or near the bottoms of the

cylinders B, the operation of the machine
will be as follows: The plate p» of metal to be
flanged 18 placed upon the former B, with the
portion of the plate to be bent over project-
Ing atone side thereof. Pressure being ad-
mitted to the eylinders B forces the plungers
carrying the former up, clamping the metal
firmly against the rigid girder A% as shown
1n Kig. 3.
acting as described, turns the wiper C? on its
pivots C down into a horizontal position, the
blocks D describing an are about the center
¢ and bending or wiping the metal around
in a perfect arc. After the wiper has been
recurned to its normal position the former

may be dropped and the flanged plate re-

moved. o
In bending-machines as at present con-

stracted the wiper, nusually in the form of a

large roll, engages the metal first at a point
remote from where it is held or clamped with
the result that the metal is liable to take a
sharp bend along any line of weakness lying

- between the point of support and the point
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suring a perfect curvature.

of contact of the wripel

Referring to Figs. 3 and 4 it will be seen
that the mper—bloeks move in the arc of a
circle coincident with that in which it is de-
sired that the bent Surface of the metal will
oceupy, and in 1ts movement the wiper first

acts upon the metal lying in a straight line

tangent to that are, and that the unbent por-
tion of the metal alw&ys occuples a tangential
position with relation to the arc descl ibed
and of the portion already bent, so that the
amount of curvature which can be given to
the metal between any two points can never
be greater than the difference between a
straight line tangent to the arc and the arc
1tse1f which dlfference always remaining con-

stant throughout the operatmn of bendmg«-

insures a perfect and regular curve to the
bend.

It is desir able to use a former the contour
of which corresponds to the desired inner
curvature of the bend, yet the metal may be
uniformly bent mthout such a for mer, for
each point in the metal is acted upon in suec-

~¢ession and curved a certain uniform amount

with relation to the previous point, thus in-
By utilizing this
latter feature of the machine I am enabled to
bend themetal on an irregular or curved line,
which in ship constr uction is very desirable
in shaping the metal to the lines of the ship.
To accomplish this I employ W1per-bloeks
with irregular wiping-faces, (see Fig. 6,) the
contour or periphery of the bent portion of
the metal in each case corresponding to the
arc described by the various points in the
wiper-blocks. It is obviouns that the blocks
D may be made of any desired length and

that one or more may be removed o thus |

said blocks acting upon tht,l
metal, as vnll be described. Assummcr the.

The shaft C? is now rotated, which, .

450,240

leave portions of the metal unbent. When
1t 1s desired to bend a thicker plate—such;
for instance, as shown in Fig. 5—the bolts se-
curing the rigid girder A%to the standards A’

are slacked, the girder lifted by means of the :

hydraulic pistons, and a strip of metal 10,
equal in thickness to the increased thickness
of the plate to be bent, is placed under the

girder when it may be again clamped firmly

in place. A thinner wiper-block D is also
used, (see I'ig. 5,) reduced in thickness an
amount equal to the increased thickness of
the plate to be bent. This mode of adjust-
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ment is employed in order to keep the rela- -

tive positions between the former and the

center of rotation of the wiper the same, so
that the wiper-blocks may always desecribe a
true are starting from a tangential point.

In order to bend the me‘al upon both sides
of the former at once to form a U-shaped sec-

t1011 I construct a machine, as shown in Fig.

Wherem two wipers are employed, one upon

each side of the rigid girder A® and moving.
in opposite direetions,' one of the girders be-

ing pivoted on the outside of the standards
A’, as represented.

By dropping the wiper-

go

blocks and the girder A® down to the center

of rotation « &Hd substituting for the former
B2 shown a former of suitable shape, a per-
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fectly-square corner may be turned, which is

impossible with any machine at present con-
structed.

- 1 do not desire to limit myself to the pre-
cise construction shown, as it is evident the
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same may be varied without departing from

the scope of this 111?@11’[1011

I claim—

1. Inamet&l-bendmﬁ‘ m&chme,abed stand-
ards thereon provided with pivots, a girder
supported by said standards, and means to
clamp the metal against said girder, combined
with a girder or wiper SUpported at its ends

on the sald pivots, about which it is adapted

toswing, too perate substantially as deseribed.
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2. In a metal-bending machine, the bed A,

standards A’, having plvots C, the girder A2 ,
carried by said staudards means whereby the
distance between the said pivots and girder

may be varied, and the girder B?, eombmed :
with a wiper hmﬂ'ed on the said pivots and
provided with a removable face or block,

“whereby the arc through which the actlnfr

surface of said face or block moves may be
varied, substantially as described.

3. In a metal-bending machine, the bed A,
standards A, and ﬂ*lrder A? carried therebv
combined with the girder B? eylinders B, hav-
ing plungers B’ to Opemte said cirder B to
clamp the metal, and a wiper plvoted to move
in the arc of a circle coincident with the de-
sired outside curvature of the bend, substan-
tially as described.

4, In a metal-bending machine, the bed A,

the standards A’, and the ﬂ‘ll"del A?, deust%

ably carried theleby and means for clamp-
ing the metal against the said girder, com-

bmed with a wiper C? and the Wlpel-bl()GkS
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D, secured thereto, having a face adapted to | vided with the removable wiper face or block

move in the arc of a cirele coincident with the | D, all to operate substantially as deseribed.

desired outside curvature of the bend, sub-| In testimony whereof 1 have signed my
- stantially as deseribed. name to this specification in the presence of
5 9. In a metal-bending machine, the bed A, | two subseribing witnesses.

standards A’ thereon, havuw pivots C, the |

girder A? supported by the said st.:mdards, - ~ RICHARD LAVERY.
stmps 10 between the said standards and Witnesses: |
girder, and the bolfs 2, combined with the JAS. H. CHURCHILL,

o wiper C? hinged on the pivots C and pro-{ EmMMA J. BENNETT.
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