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To all whom it may concern: S
Be it known that I, ROBERT L. AMBROSE, a

citizen of the United States of Amlerica, and a

regident of Tarrytown, county of Westches-
ter, State of New York, have invented a 1new
and useful Improvement in Straightening or
Bending Apparatus, of which the following is

a specification, reference being had to the ac-’
drawings, forming a part thereof. l

companying
My invention relates to improvements in

straightening or bending apparatus, and par- |
ticularly to improvements in power devices |

for straightening or bending metal bars.

My invention consists in the novel con-
struction and combination of parts, as will be
hereinafter more fully set forth. o

1 will now proceed to describe a straight-
ening or bending apparatus embodying my
invention and will then point out the novel
features in claims. ” -

In thedrawings, Figure 1 represents a view, |

partially in side elevation

and partially in
central vertical section, of a

straightening or

- bending apparatus embodying myinvention.
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Fig. 2 is a rear view of the same.
a horizontal section taken on the plane of
the line 3 3 of Fig. 1. Fig. 4 is a view 11lus-
trating a straightening or bending apparatus
embodying my invention applied for use.
Similar reference characters designate cor-

responding parts in all the figures.

Reference character 5 designates a cylin-
der having a head or cover G suitably se-
cured thereto, as by bolting. Within the

cylinder § is arranged a piston 7, which piston
1s adapted to have a limited reciprocating |

movement therein. Secured to the piston 7

. 18 a piston-rod 8, which passes out through a,

11 1in the particular form or

suitable orifice arranged in a projecting hub
of the cylinder-cover 6. ~ A head 9 is secured
to the end of the piston-rod 8.

Pivoted to lugs 10, projecting from the

.rear end of the cylinder 5, is a lever consti.

tuting a bending-jaw 11. This bending-jaw
construction in
which it is herein illustrated comprises two
members. The members may, if desired, be
connected together in any suitable manner,

As shown in the drawings, they ave connected

- 52 together near their lower ends, and henee act
. . as oneleveror bending-iaw aaving two bend-

Fig., 3 is

.l

|

q

-ing-fa;,-ces'. | b 1LS-10;
end supports bearing-boxes 12. The Dbear-

| what tapered, as shown, the

1 than at the outside.

| Jaw 16 and extending beyond.the .op

The bending-jaw 11 at. its lower

ing-boxes 12 are secured to the” bending-jaw
11 by being fitted one to each member there-
of. and partially embracing same ,and by

| means oi clamping-bolts which pass through

plafes 13, fitted to the outside of said’ mém-
bers and which are tapped info the 8aid bear-
ing-boxes.: A nut 14, having trunnions 15,
is journaled in the sald bearings, the trun-
nions 15 fitting the said bearings and ar-
ranged to have an axial movement therein.
A bending-jaw 16 is pivotally secured to
the head 9 upon the piston-rod 8 and is sus-
pended therefrom opposite to thé bending-
jaw 11. The lower end of the bending-jaw

| 16 1s located between the two endsof the two
I members

_ of the said bending-jaw 11, and the
said bending-jaws 11 and 16 are arranged to
face each. other and fo move toward and
away from each other. ~ . -0 -
An adjusting-bolt 17 ig mounted in an ori-
fice 18 in the lower end of the bending-jaw
16, the said orifice 18 being preferably some-
diameter thereof
being larger at the inside of the bending-jaw
The adjusting=bolt 17
18 screw-threaded at its inner end, and such
screw-threaded portion engages:with:the nut
14, as will be seen more cleéarly by reference
to Fig. 3. A'hand-wheel is secured %o’ the
outer end of the bolt to permit the ready turn-
ing of same. A washer is also provided near
the front end of the adj usting - bolt 17, the
rear tace of the washer having a'convex por-
tion. The convex face of the washer ehgages
with a concave surface 19, which is arranged
in the outer face of the bending-jaw.16. The
coaction of these convex. and eoneave sur-
faces permits such .relative movement, of the
parts as is desirable. R
Secured to the upper end of the bending-
posite
side of its pivotal connection with ‘the head
91s an arm 20. A yoke 21 1s bolted to the

i said arm 20 and supports one end of a com-

pression-spring 22. A rod 23, secured to the
cylinder-cover 6, passes through the end of

| the said yoke and is provided with a.head 24,

against which the opposite end of the spring

1’22 bears. The spring is coiled -around the
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rod 23. This compression-spring 22 exerts |

1ts force to press the arm 20 toward the cyl-
inder 5, and hence to swing the end of the

- bending-jaw 16 forwardly or outwardly.

“ing-valve 26.
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| front end of the lever 29

tive fluid may be

‘Upon the rear or opposite side of the eyl
inder 5 is arranged a valve - casing 25, and
mounted in the valve-casing 25 is a distribut-
" A suitable inlet 27 is provided
for a supply of the motive fluid.

I preferably employ air under pressure as
the motive fluid, but may employ other mo-
tive fluids, such as steam, if desired. N

A port 28 leads {rom the interior of the
valve-casing to the interior of the cylinder 9.
As shown in Fig. 2, in which figure the parts
are in their “‘out of operation” position, the
port 28 will at such times be in communica-
tion with the atmosphere through the open
end of the valve-casing 25. Dby depressing

wd 07 »

the front end of the lever 29 the valve 2 may §

be raised and the port 28 placed 1n commu-
nieation with the inlet for the motive fluid.
A release of the valve 29 will cause the parts
to resume their normal position—that is to
say, the valve 25 will be moved downwardly
by the return action of the spring 30 and the
acain lifted.

1 have shown the eylinder-cover as having

orifices in order to permit the escape to at-

mosphere of air which may have passed by
the piston and which otherwise might tend
(o balance the same by exerting pressure ol
both sides thereof.

In using the device I preferably suspend
the same from an overhead beam, a suitable
suspension-wheel 51 being secured to lugs 33
upon the upper end of the ceylinder 5 and the

‘said suspension-wheel being arranged to en-

oage withsald beam to permit the ready move-
ment bodily of the straightening or bending
apparatus. Al illustration of such arrange-
ment is shown in Fig. 4, 1n which 33 desig-
nates the beam upon which the straighten-
ing or bending apparatus 1s suspended. A
main inlet-pipe for the notive Auid is sitown
at 34, and a flexible hose connection 59 niay
Le used to permit the movement of the device.

_The operation of the device is as follows:

It being desired to hend or straighten a bav

of metal, the said bar may be placed traus-
versely of the device or the device may be10-
cated transversely of the bar to be hent, as
the case may be, with the lower end of the
pbending-jaws 11 and 16
of the said bar. Ihaveshown notches in the
bending-faces at the lower end of the said
bending-jaws 11 and 16, as at 36, which com-
stitute supports for the said bar, in order to
correctly locate the same and Lo prevent acei-
dental displacement thereof during the oper-
ation of straighteningor bending it. The bar
having been correctly located, the adjusting-
bolt 17 may be adjusted as required by means
of the hand-wheel provided therefor and mo-
admitted to the cylinder 2
behind the piston 7. The piston 7 will now
Bbe driven forward with great power and the

npon opposite sides
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upper ends of the bendin o-jaws 11 and 16 will
be forced apart.. This will force the lower
ends together, rocking the bending-jaw 11
upon the nut-trunnions 15 and the bending-
jaw16upon the universal joint19. The bend-
ing-jaws 11 and 16 are thus levers of the first
order, the power being applied at 10 and 9,
the fulera being at 14 and 19, and the work at
36. By reason of the large area of the piston
7 and-the great leverage of the bending-jaws
11 and 16 an enormous force will be exerted
to bend the bar supported in the notches 36.
The extent that this bar may be bent at each
stroke is a matter of very easy caleunlation.
In practice I
about two inches. The purchase of the bend-
ing-jaws 11 and 16, figuring the leverage in a
straight line between the centers of the
notehes 36 and the point at which the power
is applied, is about as eight is to one. Hence

the full movementof twoinches of the piston

"o
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malke the stroke of the piston 7

7 will give a movement of about a quarter of

an inch to the bending-faces opposite the
notches 36.  Assuming the pitch of the thread
of the adjusting-screw to be one-half of an
inch, it will readily be seen that to so adjust
he device as to bend the bar one-quarter of an
‘neh it would merely he necessary to screw
the adjusting - bolt 17 until the notches 306
firmly grasp the bar and then to turn the ad-
justing-boit back one-cuarterof a revolution.

The particular use to whieh I have thus far
applied my
ing the piston of power rock-Qrills. Tor this
purpose | preferably mount the piston be-
fween the centers of a lathe and suspend the
straightening device over it 80
ters of the bending-faces opposite the notcehes
2 come in a line with the lathe-centers. This
'« shown more clearly in Fig. 4. by revolv-
ine the piston I am enabled to tell exactly
how muech it is necessary 1o bend same 1n
order to straighten it, whieh I can then do by
property ac] usting the straightening device
and operating it as just described. Afterthe
niston-has been acted upon 1 may again 10-
tateit,and Lmay then againapplythe straight-
ening device, and 80 0N antil the said piston
has been completely straightened.

\When not in use, I can readily remove th
dJevice out of the way by reason of the man
ner in which it is suspended from the over
head beani. | |

I have for purposes of this specification de
seribed the bending-jaw 11 as heing a singl
lever having two members, the said member
being connected together. Various modifl
cations in the torm 2nd construction of thi
pending-jaw may of course e resorted t
within the scope of my invenlion, as will b
obvions to those skilled 1’ the art to whic
this invention appertains. Tt is "also
course obvious that the arrange ment of th
bending-jaws 11 and 106 may be transpose
and that the bending-jaw 11 may be su
ported from the head 9 and the bmding-ja
16 from the lugs 10, An essential feature

that the cen-

nvention is to that of straighten-




- opposite side théreof, the former bending- |
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the arrangement. of the bending-jaws 11 and
16 18, however, that at their lower ends one
shall be provided with a single bending-faca
adapted to engage with the said bar of metal
or otherwise to-be acted upon and the other
with two of such bending-faces adapted to
engage with the said bar of metal upon the

face being located between the latter..
My improved apparatusis capable of many

modifications, and I do not, therefore, desire
- to be limited to
‘tion as described and shown herein. Varia-
- tions of same within wide limits may be made
without departing
of my invention.

the exact form or .construec-

from the spirit and scope

What I do claim, and desire to secure by

- United States Letters Patent, is—

20

~mounted therein, of two fulerumed bending-

1. In astraightening or bending apparatus. |

the combination with a eylinder and a piston

Jaws, the one connected to the cylinder and

~ the other to the piston. -

. Jaws, the one connected to the cylinder and

30

2. Inastraightening or bending apparatus

‘the combination with a cylinder and a piston

mounted therein, of two fulerumed bending-

the other to the piston, one of thesaid jaws
having two bending-faces, and the other hav-
ing a single bending-face arranged between
the two bending-faces of the other jaw.

3. In astraightening or bending apparatus
the combination with-a cylinder and a piston

mounted therein, of two fulerumed bending- |

jaws, the one connected to the cylinder and

- the other to the piston, and an independent

adjustment for one of the said jaws toward

~ and away from the other of said jaws.

40

- 4. Inastraightening or bending apparatus

the combination’ with a eylinder and a piston

- mounted therein, of two fulerumed bending-
Jaws having bending-faces, one of said jaws

connected to the cylinder and the other to

 the piston, and means for adjusting the bend-

50

ing-faces of saia jaws toward and away from
each other, independently of the movement
of said piston in said cylinder. =

9. In astraightening or bending apparatus
the combination with a c¢ylinder and a piston
mounted - therein, of two bending-jaws, the

one connected to the ecylinder and the other |

to the piston, a fulerum for each of said bend-

3

Ing-jaws upon which thesaid jaws are adapted
“to rock, and means for adjusting the said ful-
cra toward and away from each other.

6. In a straightening or bending apparatus
the combination with a cylinder and a piston
mounted therein, of two fulerumed bending-

jaws, the one connected to the eylinder and
the other to the piston, an adjusting-bolt car-
ried by one of said jaws and a nut with which
the said bolt is adapted to engage, carried by
‘the other of said jaws.

7. Inastraightening or bending apparatus
the combination with a c¢ylinder and a piston

5§
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mounted therein, of two bending-jaws, theone

| connected to the cylinder, and the other to

the piston, an adjusting-bolt carried by one
of-said jaws, the said jaw being fulerumed
thereon, and a nut with which the said ad-
Justing-bolt is adapted to engage, and upon
‘which the other of said jaws is fulernmed.
8. In a straightening or bending apparatus
the combination with a cylinder and a piston,
of two bending-jaws, the one connected to the
cylinder and the other to the piston, bearing-
‘boxes carried by one of said jaws, a threaded
nut having trunnions supported in said bear-
ings, and an adjusting-bolt carried by the
other of said jaws, said bolt having a yielding
connection with the jaw by which it is car-

ried and adapted to engage with the said

threaded nut.

9. Ina straightening or bending apparatus
the combination with a ¢ylinder and a piston,
of two bending-jaws, one of the said jaws com-
prising two members, each member having a
bending-face, and the other of said jaws com-
prising a single member having a single bend-
ing-face, one of said jaws connected to the
cylinder and the other to the piston, bearing-
boxes carried, one each by the two members
of the said first-mentioned jaw, a threaded
nut having trunnions supported in said bear-
ings, and an adjusting-bolt carried by the
other of said jaws, said bolt having a yvield-
ing connection with the jaw by which it is car-

ried and adapted to engage with the said
| threaded nut.

ROBERT 1. AMBROSE.

,Witnesses :
HUGH V. COXRAD,
W. S. BARNUM.
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