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To all whon, it nay concern: 
Be it known that I, RICHARD LAVERY, of 

Boston, county of Suffolk, State of Massa 
chusetts, have invented an Improvement in 
Metal-Bending Machines, of which the follow 
ing description, in connection with the accom 
panying drawings, is a specification, like let 
ters. On the drawings representing like parts. 
This invention relates to machines used for 

bending metal; and has for its object to im 
prove and simplify the construction of the 
Same, whereby they are adapted to a more 
general class of work and capable of a more 
convenient and finer adjustment. In ship 
construction the angle-irons which are to 
form the frame of the ship are first shaped 
and beveled while hot, but in cooling, and 
also in the process of punching the holes for 
the rivets, the angle-irons become more or 
less distorted, it being necessary to after 
ward recurve them while cold, my improved 
machine being particularly adapted to this 
latter operation. In accordance with this in 
vention the metal, in bar or other form, is sup 
ported upon a table or bed in front of two or 
more properly-shaped pins or blocks, between 
which the bar is subjected to the action of 
a reciprocating block or head, adjustably 
mounted on a threaded rotatable shaft car 
ried by and made movable with a sliding 
head reciprocated from a crank or eccentric 
on the usual main shaft, suitable means be 
ing provided by which to rotate the said 
threaded shaft to regulate the position of the 
said reciprocating block or head thereon. 
The pins or blocks referred to, against which 
the bar is placed, and also the reciprocating 
block or head, are formed to present a num 
ber of different shapes to accommodate vary 
ing shapes of metal to be curved. 
One part of my invention therefore con 

sists in the combination, with the bed and a 
shaft carried thereby, of a head adapted to be 
reciprocated from the said shaft, a threaded 
shaft movable longitudinally with said head, 
and a bending-block adjustably mounted on 
the said threaded shaft, to operate substan 
tially as will be described. 
Other features of my invention will be here 

inafter pointed out in the claims at the ends of 
this specification. 

Figure 1 shows in plan view a metal-bend 

ing machine embodying this invention; Fig, 
2, a side elevation of the same; Fig. 3, a lon 
gitudinal section taken on the dotted line aca, 
Fig. 1; Fig. 4, a "right-hand end elevation of 
Fig. 1; Figs 5 and 6, sectional details taken 
respectively, on the dotted lines ac' ac' and ac' 
ac, Fig. 1; and Figs. 7, 8, 9, and 10, details to 
be referred to. 

Referring to the drawings, the bed A of the 
machine, supported on suitable standards A", 
has suitable bearings for the main shaft Cl, 
having fast thereon the gear-wheel (, mesh 
ing with the pinion a, fast on the counter 
shafta, mounted in suitable bearings carried 
by one of the standards A", and provided 
with a pulley a, driven by a belt not shown. 
The main shaft a is provided at its middle 
with a crank or eccentric a', preferably of 
short throw, on which is journaled one end 
of the connecting-rod b, jointed at its oppo 
site end to the head c, fitted to slide on Suit 
able guides c', formed in the bed A, (see Fig. 
5,) so that when the shafta is rotated the head 
c will be slowly reciprocated. The head c is 
represented as formed of two halves or mem 
bers bolted together and inclosing loosely be 
tween them the collars d on the threaded ro 
tatable shaft d, fitted at its outer end to slide 
freely through a hole in the bed A and to re 
ceive outside thereof a hand-wheel d', by 
which to rotate the said shaft. The threaded 
shaft d receives upon it the blocke, provided 
with flanged guides e', and fitted to slide in 
suitable guideways formed in the bed A, (see 
Fig. 6,) the said block at its upper part hav 
ing upon opposite sides the vertical dovetail 
grooves 2, which receive the dovetail projec 
tions 3 on the former-blocks.f. (See Figs. 1 
and 7.) The bed. A of the machine is pro 
vided with a number of holesh to receive the 
shanks h' of the removable pins or blocks h, 
which may be circular in cross-section. The 
bar in to be bent is placed upon the table or 
bed, as shown in Fig. 1, and in front of the 
pins h’, the bar to be bent or straightened be 
ing herein represented as a piece of angle 
iron or steel. 
Upon starting the machine the block e is 

reciprocated slowly, and by turning the hand 
wheel d' in one direction said reciprocating 
block is brought forward on the threaded 
shaft d with relation to the head c, so that said 
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block will strike against the bar at each for 
Ward movement, springing the same and giv 
ing a slight “set at each movement, the 
amount of spring and permanent set being 
regulated by turning the hand-wheel d’. If 
the bar is straightened or bent too much, or 
if it is desired to bend a bar in the opposite 
direction, it may be shifted to or placed at the 
opposite side of the reciprocating blocke and 
the hand-wheel d° turned in the opposite di 
rection to carry the reciprocating blocke back 
On the threaded shaft d to cause said block 
to strike against the bar from the opposite 
side thereof at , each backward movement, 
Springing the same and giving to it a slight 
Set in the opposite direction to thereby bend 
or unbend the same as required. 

In modern iron-work, particularly ship con 
struction, it is customary to use what is known 
as “Z-bars,” of iron or steel. These bars, as 
Well as the angle-bars previously referred to, 
are first shaped while hot and punched, and 
in most cases are beveled or opened out, mak 
ing them flatter, as shown in Figs. 9 and 10, 
to adapt them to the lines of the ship. These 
bars must also be recurved after they have 
become cooled, and in order to do this with 
Out destroying the sectional angles, I have 
provided pins or blocks h°, (see Figs. 7, 8, 9, 
and 10) embodying a number of different 
shapes, as S S's", to engage the beveled Z 
bars top and bottom only, so as to preserve 
the proper angles while curving the same. 
When the bar is placed upon the bed, the 
pins l are turned until the proper sections 
is presented to the bar to engage it top and 
bottom opposite the horizontal flanges. 

It is obvious that the pins h may be pro 
vided with sections S adapted to a bar of any 
shape whatsoever. 
By the construction shown the machine is 

capable of an adjustment limited only by the 
length of the threaded shaft d, which gives 
great range of adjustment. 

I do not herein claim, broadly, the combi 
nation, with two pins to support the bar, of a 
reciprocating head to act on the metal be 
tween the pins. 
I claim 
1. The combination, with the bed, pins or 

blocks thereon, and a shaft carried thereby, 
of a head adapted to be reciprocated from the 

450,241. 

said shaft, a threaded shaft movable longi 
tudinally with said head, and a bending-block 
provided with two opposite bending-faces ad 
justably mounted on the said threaded shaft, 
the said head and bending-block when recip 
rocated moving in a line between the said 
pins or blocks, substantially as described. 

2. The combination, with the bed A, pins or 
blocks thereon, and a shaft a supported there 
by, of a head adapted to be reciprocated from 
the said shaft on a line between the said pins. 
or blocks, the threaded shaft d, rotatable in 
and movable longitudinally with said head, 
the block e, provided with two opposite bend 
ing-faces adjustably mounted on the said 
shaft d, and the wheel d' on said threaded 
Shaft, to operate substantially as described. 

3. In a machine for bending metal, the com 
bination, with the bed having holesh and the 
reciprocating block e, of pins or blocks for 
Said holes formed to present sections of dif 
ferent shapes, substantially as described. 

4. The bed A and pins or blocks thereon, 
and a shaft Cl, provided with a crank, com 
bined with a pitman b, head c, consisting of 
two halves or members, the rotatable thread. 
ed shaft d, loosely held in said head, and the 
block e, adjustably carried by said shaft, to 
operate substantially as described. 

5. In a metal-bending machine, a bed, a 
shaft carried thereby, a table on which the 
metal to be bent is placed, and pins or blocks 
thereon, combined with a head adapted to be 
reciprocated from the said shaft, a threaded 
shaft placed below the surface of said table 
and movable longitudinally with said head, 
and a bending-block adjustably mounted on 
said threaded shaft and projecting laterally 
above the surface of said table, whereby the 
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reciprocating movement of said bending. . . . 
block in either direction may be utilized for 
bending the metal, the said head and bend 
ing-block when reciprocated moving in a line 
between the said pins or blocks, to operate 
substantially as described. 
In testimony whereof I have signed my 

name to this specification in the presence of 
two subscribing witnesses. 

RICHARD LAVERY. 
Witnesses: 

JAS. H. CHURCHILL, 
EMMA. J. BENNETT, 
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