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UNITED STATES PATENT OFFICE.

JAMES FARMER, OF PITTSBURGH, PENNSYLVANIA, ASSIGNOR OF 'ONE-THIRD TO
' JAMES E. CONWAY, OF PITTSBURGH, PENNSYLVANIA, '

BENDING-MACHINE.

1,351,492,

To all whom it may concern: .
Be it known that I, Jamns FARMER, a citl-
zen of the United States, and resident of

Pittsburgh, in the county of Allegheny .

and State of Pennsylvania, have invented a

‘new and useful Improvement in Bending-

Machines; and I do hereby declare the fol-
lowing to be a full, clear, and exact de-
scription thereof. ’

My invention relates to bending appa—

ratus. . S _
Heretofore machines for bending’ strips .

of metal, angle, channel or T-irons, and
pipes have been arranged to bend such ma-
terial to a’fixed arc, generally as near to
a true arc as possible, and if, for example,
two pieces of material are to_be bent to arcs

of respectively different radii, two separate

bending machines were necessary, because
each machine will impart only a constant
arc to the material. : '

In such former machines, the die usually

comprises a roll or wheel stationarily jour-
naled on a suitable support and having 1ts
periphery shaped to conform to the inner
face of the particular kind of material to
be bent. Associated with such die is a lever
pivoted on the journal about which the die
turns, and having a gripping face adapted

to contact the material and press it against

the rotatable die. Rocking the lever causes

it to press the material against the die and
turn the latter, the material being drawn .

through a stationary guide so located as to
cause it to conform to the shape of the. die.

Resides being non-adjustable, a disadvan-
tage of the former mechanism . is that the

flanges of an angle or. T-iron are often

cracked due to the excessive speed at which
the machine is operated, and to the pull ex-
erted on the material by the lever:

One object of the present invention is.the "

provision of a machine adjustable to enable
metal strips, angle, nel T-
piping and the like, to be bent to any desirved
curvilinear shape, either on a true arc-or
on the arc of a parabola or ellipse.

Such. adjustability permits the bending

“of material on arcs of any desired radi
within the scope of adjustment of the ma- - )

: ~and each block is articulated relatively to
‘its adjacent block, being: provided” with a

chine. : o . )
Another object is to feed the material

" into the machine by a pushing rather than
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caused to assume

a pulling action, whereby the material is
the “desired curvature

- Fig. »
- through the forming dies and feed lever;
Fig. 8 is a detail cross-sectional view, on -

channel .and T-irons,

“tending transversely of the block and fitting
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without being subjected to -as much: strain
ort stress as ‘in the machines of the prior
art. : e

A further object is to provide a strong
and durable bending machine, quickly ad-
justable to its various positions, and readily
operated to impart the desired curvilinear
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form to the material passing through the

machine. , » o
“Other objects and advantages will be re-

66 .

ferred to hereinafter ‘and particularly speci- =

fied in the claims. - -

In the accompanying drawings, Figure

1 is a top plan view of one embodiment of- :

my invention, adapted to bend angle-iron,
9. ig. - a ~horizontal -sectional view.

line 3—3 of Fig. 1, through ‘a pair of co-
acting bending dies. Fig. 4 is-a detailed
vertical cross-sectional view on line 4—4,
Fig. 1, showing the means for adjusting the
forming dies to-impart the various curvi-
linear shapes to the material, and for main--

“taining the dies  where adjusted; and Fig.

70...
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5 ig a vertical sectional detail view on line:~

5—>5.of Fig. 1, illustrating the feed lever.

- A table or bed plate A- (Fig. 1) supports

the - adjustable bending mechanism herein
disclosed, and while T have shown a hori-
zontal support, it is obvious that the mecha-
nism may be mounted ih a’ vertical plane. -

Referring more particularly to Figs. 1 to
3, the bending mechanism selected to illus-

" trate one form of my invention, includes an’
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outer, series 'of forming dies 10, éach of -

which dies comprises a substantially rec-
tangular die block, the-inner or working
face of which may be recessed, as at 11, 1if
necessary, to accommodate the  cross-sec-
tional ‘contour of the material to be bent.

- The form herein selected discloses a ma-.
chine arranged to bend a T-iron strip -or
two angle-iron strips, it being understood
that the only change necessary to  enable
the machine to bend channel irons, piping,

9
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or other forms, would be-to ‘alter the shape - k

or arrangement of the recesses in the work- .

‘ing faces of the die blocks.

The die blocks 10 are arranged in tandem

105

semi-cylindrical boss or enlargement 12 ad--
jacent its working face, the enlargement ex- -

110



10

- similarly articulated,
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into a similarly shaped socket 13 formed in
the adjacent block. K

. Links 14, pivotally secured by studs 15
to the respective die blocks 10, connect the
adjacent die blocks, on opposite sides there-
of, to prevent separation of the blocks.

"An inner series of forming dies 16 of
similar design is arranged substantially
concentric with. the outer series of forming
dies, the individual die members 16 being
and -connected by
links 14. . :

The working: faces of the die members
16 lie opposite the working faces of thé
die members 10, and in the present instance,
are similarly recessed as at 17, to accommo-
date one or the other flange of the angle-
iron ‘which is to be bent. o ,

As so-far -described, it is apparent that
each series of .die blocks constitute a.flex-

- ible chain adapted for arrangement in true
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-arcs of varying radii, or in other curvilinear

positions, _ »
Retaining links 18 connect the foremost
die - blocks-10 and 16-of the respective series

~of die .blocks, and maintain -the working

faces of :the blocks in -each series spaced
apart to form a path traversed by the ma-
terial to be bent, the retaining links 18 omn
opposite sides of the foremost die. blocks be-
ing conveniently secured thereto by means
of the same studs 15 which secure the for-
ward-ends of the connecting links 14 to the

-die blocks, as shown in Figs. 1 and 3.

A retaining link 19 connects the die blocks
of the inner and outer ‘series, at the dis-

-charge end, but because of the necessity for

- permiitting velative adjustment of the re-
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spéctive series of forming dies when as-
suming different curvilinear positions, I
extend one end of this retaining link and
provide it with a slot 20 through which the

“appropriate stud 15. passes. It will be. noted

that the inner series of forming dies con-
tains a lesser number of die blecks than does
the outer ‘series, due. to the .smaller -arc
through which the inner series extends, and
therefore, if the two .series .are brought
nearer a straight line, the outer series of
forming dieés will .extend past the .inner
series, thereby necessitating an angular ad-

justment of the retaining link 19.

Bolts 21 passing through ears 22 formed

‘on.the foremost die blocks 10 and 16 at the

inlet end of the device, and through slots
23 formed in the support or bed plate A,

- anchor the die blocks fixedly in place.

60

By substituting retaining links 18 of a
different length from that shown, and suit-

-ably adjusting-the bolts 21 in. their slots 28,

the path between the iworking faces of the

.respective series of die blocks - may be regu-

- lated to conform to the thickness of the na-

65

terial -operated’ upon. n

And 1n order to adjust the series of form-

1,351,472

ing dies to various curvilinear paths, as well
as to maintain. the forming members where
adjusted, I.-provide .the adjustable brace

-rods 24 and 25 connected at their outer ends

fast to the first and.last die blocks of the
inner series, respectively.

The brace-rod 24 is shidable in an opening
extending threugh a step 26 (see Fig. 4)
securely mouited on the bed plate A and
ig held in adjusted position by means of
split collars 27 (Fig: 1) encircling the brace
rod 24 on opposite sides of the step and

-bearing against flattened faces 28 conven-

lenitly formed on the step, to prevent ac-

cidental moverment of the brace rod in either’

direction - relatively to the step.

By loosening the spilt collars 27 and the
securing bolts 21, the brace rod 24 may be
slid rectilinearly 1n opposite directions rela-
tively to the step plate 26, to-shift the in:
let. end of the bending device, and thereby
vary the distance between. the inlet end

and the center of the step plate with a con-
sequent variation in the c¢urvilinear path

between the two series of forming dies.

The brace rod 25 connected. to the last die
block of the inner forming member, passes
through a cap plate 29 (Fig. 4) having a
trunnion 30 seated in a bearing 31 formed
in the step plate 26, the two brace rods inter-
secting the axis of the trunnion in different
parallel planes.
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Split. collars 32 encircle the brace rod 25

and bear against flattened faces 33 on oppo-

site sides of the cap plate to adjustably re-
tain the brace rod and the discharge end of
the bending device in set position. _

Studs 84 pass through: arcuate slots 85 in
the cap plate to secure 1t to the step 26, and
to afford a rotary adjustment for the cap
plate and brace rod. ' :

By loosening the studs 34 and the split

collars 32, the position of the discharge end

of the bending device may be varied by
shifting the brace rod 25 relatively to the
cap plate. Obviously a gage may be pro-
vided on the bed plate, or the brace rods may
bear indications whereby to enable the op-

-erator to determine the proper positions. to

which the inlet and discharge ends of the
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device should be adjusted for any desired -

. curvilinear form which is to be imparted to

the work passing along the path outlined
by the working faces of the two series of
flexibly connected -die blocks. o
And to preserve such path free from kinks
and maintain the working faces of the die

-blocks in- alinement so.that the walls of the

path shall remain smooth and even, I pref-
erably pass resilient rods 86 through each

series of die blocks 10 and 16, as shown in

Ifigs. 1 and 3, the rods being slidable in the
bloeks and sufficiently flexible to enable the

-series of die blocks to conform to any of
their adjusted positions, and yet retain them 130

120
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against offsetting, which would form ir-
regularities in the path formed between the
two series of die blocks.

The end of the material to be operated
on may be inserted between the opposed
working faces of the two foremost die
blocks of the inner and outer series, and ad-
vanced along the path between such work-
ing fdces, in any suitable manner.

As one means, however, for effecting the
feed of the material through the bending die
blocks, I provide a pinch bar or lever, in-
cluding a bifurcated lower jaw 87 embrac-
ing an extension 38 of the anchoring ear 22
projecting from the foremost block of the
ner series of die blocks. A pin 39 ful-
crums the lower jaw to the ear. The oper-
ating face of this lower jaw has a cam sur-
face 40 adapted to bite against the inner
surface of the work, and the cam face may
be recessed, as shown at 41 (Fig. 5) to ac-

-commodate itself to the cross-sectional con-
* figuration of the work.

An upper jaw 42, formed to embrace the
cam face 40 of the lower jaw, is pivotally
connected at 43 to the:lower jaw, and the
crotch between the forked ends of the upper
jaw, is provided with a recess 44 to accom-
modate the work and. at its forward end,
with a slight clearance 45 (see Fig. 2).

The material to be fed through the ma-
chine is first passed between a palr of gage
plates 46 adjustably secured on the table
or bed plate A, and then is led between
the upper and lower jaws 42, 37 of the feed
lever, with the leading end of the material

" inserted between the two foremost die blocks

40

50

60

10 and 186. A

The feed lever has been rocked forwafdly'

to its dotted line position, Fig. 1, by means
of the handle 47 in which the upper jaw
terminates, to open the jaws for the recep-
tion of the work, after which the handle
ig rocked to the right (in the drawing) to

5 first cause the jaws to bite upon the mate-

rial, and then, when the material is gripped,
to force it along the path between the op-
posed working faces of the two series of
forming dies, and cause it to take the flexure

or bend for which the forming dies have

been adjusted. 7
By alternately swinging the lever for-
wardly and backwardly, the material is fed
step by step between the working faces of
the dies. , : .
Rocking the lever forwardly (to the left

-in the drawings) swings the upper jaw 42

in an anti-clockwise direction on its pivot
43, to release the upper jaw from the work,
the clearance 45 - facilitating such release,
and similarly swings the lower jaw 37.

By rocking the lever to the right, the

lower jaw swings on its fulcrum 89 until
it bites on the lower surface of the material,

whereupon the upper jaw swings on its pivot

43 to grip the material and force it ahead.
It will be noted that, while passing

through the machine, ‘the flanges of the

material being bent are inclosed in the re-
70

cesses formed 1n the opposed working faces

i : )
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of the respective series of die blocks to pre- .-

‘vent crimping:

Changes may be made in the form and ar-
rangement of the several elements set forth
without departing from the spirit and scope
of this invention. e '

What I claim is: : o

1. In a bending machine; the combination
with a support, of a plurality of adjustably

-connected sets of bending dies, the dies in
~each set being flexibly  connected -one to

another and means for feeding the work be-
tween the said sets of dies. S
2. T a bending machine, the combination

with a support, of a plurality of flexible

trains of connected bending dies spaced
apart from each other to form a path there-

between, means to variously adjust the dies’

and hold them where adjusted, and means
to feed the work along the path between
the dies. ' :
3. In a bending machine, the combination
with a suitable support, of a plurality of
substantially parallel lines of forming dies
spaced apart from each other to leave a path
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to be traversed by the work, and means to

force the work endwise along’ such path.

4, In a bending machine, the combina-

tion with a suitable support, of two co-acting .

sets of connected forming members adjust-
able to impart various curvilinear shapes
to the material to be bent, and meang to ad-

100

vance the material between the forming .

members. :

5. In a bending
with a suitable support; of a plurality of co-
acting series of connected forming members,

machine, the combination’

106

adjustable to impart various curvilinear

shapes to the material to be bent, and means

to advance the material between the respec-

tive series of forming members.

6. In a bending machine, the combination
with a suitable support; of a plurality of
flexible series of forming members, spaced
apart relatively to form a curvilinear. path

110
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traversed by the material to be bent, means -

to adjust the series of forming members to
vary the curvature to be imparted to the

material, and means to advance the mate

rial along the path between the forming
members.

120

7. In a bending machine, the combination

with a suitable support, of a plurality of
series of forming members, the respective
series being arranged substantially concen-
trically to delineate a path traversed by

125

the material to be bent, and means to feed -
the material along such path between the
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series. of forming - members, whereby the
material is caused to .assume a shape con-
forming to the curvature of the path.

8. In a bending machine, the combination
with a . sultf1b1e support of a plurality. of
series of forming members, the respective

series being fu’mnfred substantially. concen-

trically to delineate a path traversed -by
the materml to be bent, means to adjust the
series of forming membels to vary the
curvature of the path, and means to feed
the ‘material along such path between the
series of forming members,
material is caused to assume a.shape con-
forming to the curvature of the path.

9. In a bending machine, the combination
with a suitable support,. of a plurality of
series. -of forming dies  arranged  substan-
tially concentrically, and relatively spaced
to leave a path to be traversed by the mate-
rial to be bent, the respective. dies in.each

series being flexibly. connected for adjust- .

ment, means to adjust.the series of dies to
vary the curvature of. the path, the respec-
tive dies of each series being relatively ar-
iculated to. enable. their-working faces to
form unbroken opposed walls, and means to
advance the material between such opposed
walls.

10. In 2 bending. machine, the combina-
tion with a. suitable support, “of a plurality
of series of flexibly-connected forming dies
arranged substantially concentrlc'mllv the
Workmo faces of the die members of the re-
spcctlve series of dies being opposed to form
a path traversed by the- material to be bent,
said working faces being recessed to accom-

~modate the cross-sectional shape of the ma-

terial, means to.adjust the series of forming
dies to vary the curvilinear path, and means
to.advance the material. mloncr such path.

11. In a bending machme, the. combina-
tion with a suitable support, of a plurality

_of series.of forming dies, the individual die

membeérs constituting cach series, being flex-
ibly. connected - and relatwely articulated to
enable the series to assume a variety of cur-

vilinear positions, the working faces of the
respective series of forming dies being op-
posed to constitute walls outhnmcr a path
traversed by the materlal to be bent meansg

to adjust the series of forming dies o con-

form to one or another curvilinear position,

~and means to-cause the material to traverse

the path between the opposed working faces
of the forming dies.

~whereby the -

:1,361,472

12. . In a:bending machme, the combina-
tion with a pmmhty of series of forming
dies, the die members of each series ar-

‘mnwcd in tandem, means to flexibly connect

the dle members of each series, the \VOLk-

‘ing faces of the dic members of each series
,bﬂmo opposed to form a path traversed by

the material to be bent, means to adjust the
Lcspectn/ geries of - iormmo dies to a va-
riety of curvilinear posmons, flexible means
to hold the die members of each series in
proper relation to maintain their working
daces in an even line, and. cause them to
present & smooth wall to the material ; and

means - to  force the materlal r1lono SllCh'
path.

13. In a bendmg achlne, the combina-
tion with a suitable support, of a plurality
of series of forming dies, the individual die

- members of each series being flexibly- con-
_nected,-the working faces of the dies in one.

series being Qpposed to the working faces
of the dies in another series, to form a path
traversed by the material to be bent, retain-
ing means to connect the co-acting series of
formino dies against separation, adjustable

_Ineans to m‘untam the respective series of

forming dies in any curvilinear position
within the scope of adjustment, and means
to force the material along the path be-
tween the working faces of “the dies of the

'l‘GSDthIVG SGI‘leS

14. In a bending machine, the combina-

tion with a suitable support, of a plurality

of series of forming dies, the dies of each
series consisting of individual articulated

members, ﬂexible rods passing through said

individual members, and a member adapted
to feed the work between the said series of

dies.

15. In a bendmo machine, the combma-
tion of a suitable suppmt of a plurality of
series of forming dies, the dies of each series
consisting of individual articulated mem-
bers, flexible rods connected to the innermost

of said members, and passing through open-

ings in the other members, and a “member

mhpted to feed the work b tween the said

series of dies.
In testimeony whereof I, the S“le James
TarmER, have hereunto set’ my hand.

JAMES FARMER.
Witnesses : ’

Ronr. D. Torren,
Jouax IF. WiLL,
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