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UNITED STATES
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Io all whom it may concern:

Be it known that I, EDWARD P. LYNCH, a
citizen of the United States, residing at Salt
Lake City, in the county of Salt Lake and
State of Utah, have invented certain new and

useful Improvements in Formers for Bending.

" Angle-Beams; and I do declare the following
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tobe a full, clear; and exact deseription of the
invention, such as will enable others skilled
in the art to which it appertains to make and
use the same, reference being had to the aec-
companying drawings, and to the letters of
reference marked thereon, which form a part
of this specification. ‘

Figure 1 is a plan view of a sufficient por-
tion of a machine Lo illustrate the manner of
applying my improvement. Fig. 2 is a plan
view of the shaper in place on a beam, on .a
larger scale, prior to being placed in the ma-
chine. Fig. 3is a similar view of the beam
and shaper when removed from the machine.
Fig. 4 is a section through Fig. 2. Fig. 5isa
vertical sectional view of the bending mech-
anism.

In the drawings I have shown, more or less

conventionally, parts which can be used for-

the bending of such metal as I desire to prop-
erly shape. ‘

A indicates the device which may be re-
garded as the die or male member of the
mechanism, and B the matrix or female mem-
ber, of which -the movable part can be ad-
vanced toward and from the other by any suit-
able mechanism-—as, for instance, threaded
shafts and gearing, asat C D, or by a system
of knee - levers, toggle - joints, or the like.
There are now well-known numerous forms
of mechanism for this purpose—namely, the
bending of heavy bars or beams—and the
present invention is applicable to each of
them. A serious difficulty has been experi-
enced in using any of the mechanisms with
which I am acquainted for this bending of
bars or beams which are angular in section—
that is, which have webs or plates together
withintegrallateralflanges—and particularly
when the bending has been of such character
that the flanges are on curves of different
radii. Forinstance,when bending anI-beam
in the plane of the web portion the resistance

to the condensation of those flanges whieh
are on the inner eurve and the resistance to
the elongation of those flanges which are on
the outer curve are such that it has been prac-
tically impossible to obtain a uniform shap-
ing of the web and flanges, and there always
results a erimping or distorting of the web or
flanges, or both, and often to such an extentas
to seriously weaken and fracture the metal.
For the overcoming of this I provide an at-
tachment for the bending-machine; or a sup-
plemental device which is adapted to serve
as a shaping abutment for practically all of
the points of the web and the flange where
they are curving and prevent buckling or dis-
torting of any of the parts.

E E indicate peculiarly-formed blocks of
steel or other suitable material. Theirlength
is equal to the distance hetween the flanges
of the beam to be bent. The inner and the
outer faces ¢ ¢ are preferably flat and paral-
lel. Their side faces ¢? €? taper from the cen-
ter longitudinally to the ends, the angle of
convergence varying in accordance with the
radius of the desired curve to be formed in
the beam. At their cénters ¢! 'the blocks
abut against each other, but are adapted to
rock each nupon those adjacent. These are

arranged in a series as long as is necessary to

accommodate the arc of the curve. Theyare
bound loosely together by a flexible connect-
ing device F, which can be of any suitable

55

6o

65

70

75

8o

mafterial, as’a wire or metallic strip or a wire

cable. At presentIpreferthe latter because
of its flexibility in all directions and of-its
not being liable to be injured by the appli-
cation of heat. This connecting device F is
supplemented by one at G, which may be
similar in character to thatatF. Itoperates
to hold the former-blocks in proper relation to
each other and to prevent any one being dis-

‘placed or twisted at the ends under the pres-

sure from the flanges at the time the bend-
ing ocecurs.

The connecting device F may be arranged
along the central transverseline of the blocks
or abutments; but for some reasons I prefer
to have it slightly eccentrie, as shown in the
drawings, it' being passed through an aper-
ture in the abutment-block a little helow the
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center.  -Consequently the block -is allowed

to have the wider part of its side face at the.

center all available for receiving lateral
thrustor pressure, and, again, the connectmO'
device is relieved of all 1on0’1tud1nal strain,

which might be e\{perlenced if any part of it

should 11e ‘above the central axial line.
The method of using this device will be
readily understood. Prior to subjecting the

beam to the action of the bending-machine |

one of the formers or shapers (a series of the
anvil - blocks of suitable length joined to-

gether) is placed between the flanges to .be |-

bent, as shown in the drawings.. In the case
of an I-beam two formers are employed one

on each side of the web. Then when the
movable part of the .machine, as the die A,

exerts its force the flanges 7 hare supported,
gpated; and held apart at their normal dis-
tance.
inner énds of the blocks K of the former

move toward each other slightly, while the -
outer ones slightly separate, the connecting
devices holding them as a series together at

the centers.

displacement of the formers under the power-

ful pressure that is exerted by the die or:

plunger. Intheembodiment of the invention
herein ilustrated -the guide o is a part of
the base or béd, which is shown as formed
integral with the die A.

: By devices of this'sort I have succeeded in
obviating entirely the buckling, erimping,

" and dlstortmo' that have been 1ncldent to the
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- held true.

bernding of lar"e and heavy angle-beams and
S0 dx_s'mbute the strain that the finished ar-
ticle is found to be practically uniform at all
points-along its length, and the crowding in-

- waed or cllsplacm"of anyof the metdl is‘over-

come

‘By having the inner faces and the outef

faees of each block flat it can be held prop-
erly against the web and against the retain:
ing o -holding plate a and be prevented from
being forced upward and the distortion of the
beam-web can be obviated. In the case of
an I-beam when two formers are used; each

consisting of a series of theblocks or ‘abut-

ineénts, they operate to hold the web in’its.

plane while bending, as well as to apply the
bendlng strain properly to the flanges. Of
déourse it is not mecessary to have the inner

and outer faces continuously flat from end to-
end, I'meaning above by ‘‘flat” that there !

should be two or more contact or bearing
pointsagainst the web and twoor more ao'amst
the- retamlnv or holding plate, so that the
blocks or abutments of the former shall be
The tapering or inclined end faces
of the block cannot be wedged outward, be-

After the bending commences  the

cause of bemv held m place by the 1etaln1no

“or holding guldes o a-

‘What I claim. is—
. 1.” A former consisting of a series of blocks
constructed to have.the two opposing opera-
tive faces of each pair of contiguous blocks

| eonverging from the.inner curve of flexion to

a fixed fulc1 um-line of bearing of one of said
‘bloeks on the other, and a ﬁex1_ble connecting
device for said series located between the sa1d.
curve of flexion and the line of the series of
fuleraor bearings, substantially as set forth.
2. A former for bending metal angle-bars,
consisting of a series of counterpalt blocks
each havmor a fixed line of fulerum bearing
upon the next and formed at the end toward
the inner curve of flexion with two side faces

1 which diverge from said inner curve continu-

ouslyto the  fulerum-lines of said block, and
a connecting device for joining all the blocks
of the series, substantially as set forth.

3. A former for bending metal angle-bars,
consisting of a series of countexpmt blocks
each havmo' a fixed line of fulerum bearing

| upon the nc\it and formed at the end toward
The machine has "mdee aa’ aboveand be- |
low the beam, whlch serve to prevent vertical

the inner curve of flexion with two side faces
which-divergefrom said inner curve continu-
ously to the fulcx uwm-lines of said block, and
having at the énd extending toward the outer
curve of flexion two side faces which converge

| from thelines of said fulera toward the outer

‘eurve, and a connecting device for joining all
of the blocks of the series, substantmlly as

‘set-forth.

4. A flexible former consisting of a series
of counterpart blocks each formed with a
fulerum.or bearing angle on a'straight line
acrosg the face of the block and a plmahty
of flexible conneections for said blocks passing
through the latter on different lines, whereby
said bearmvs gre held-in line with each other
to form a continuous series of ‘opposing ful-
cra, substantially as set forth. :

- 5. An apparatus for the. bending of metal
angle bars or beams having shapers for the
convex and concave sides of the beam, guid-
ing and retaining means respectively above

'and below the beam and a fermer between
the flanges of the beam consisting of a. series

of blocks or abutments adapted %o bear lon-
gitudinally against the flanges of - the beam
and laterally against one of the retaining or

" holding devices, and a flexible connecting de-

viee joining tovether the blocksor abutments
of the series, subsb‘mtlallv as set forth.

In testimony whereof I affix my signature
in presence of two witnesses.

ILDWARD P. LYNCH.

VVitoesses:
‘THOS. G. PEACHEY,
C. I. McCLERY.

65

70

75

8o

85

9o

95

100

105

110 -

115




