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CHARLE

S GABRIEL, OF CHICAGO, ILLINOIS.

MACHINE FOR BENDING ANGLE-IRONS.

No. 924,758,

Specification of Letters Patent.
Apnplication filed March 20, 1908.

Patented June 135, 1809.
Serial No. 422,272,

To all whom it may concern:

Be 1t known that I, CuArLEs GABRIEL,
citizen of the Umted States,
Chicago, in the county of Cook and State of
111111015 h: AVE mvented certain new and useful

Implovemen‘rs im  Machines for Bending

Angile-lrons; and I do hereby declare the
foﬂowmg to De a full, elear, and exact de-
scription of the 11we11t10n,, such as will en-
able others skilled in the art to which 1t ap-
pertains to make and use the same.

This invention relates to a novel construce-

tion 1n a machine for bending angle-irons,
the object bemg to provide a machme where-
by angle-1rons may be bent to curves of any
desived radius within certain limits either
flange m or flange out with ease and rapidity
and without necebmmtmg a great expense of

time to adjust the same £6 operate upon
different sizes of angle-irons, and consists in

the features of construction and combina-
tions of parts heremnafter fully described and
claimed.

In the accompanying drawings illustrating
this mvention: Figure —I1— is a top plan
view of a machine for bending anﬂle—nons
constructed in accordance with mv Inven-
Fig., —2— 18 a front elevation of the
same. I‘w 3— 1s a plan section of the
same on the line 3—3 of o, —2— showing
an angle-iron therein bent ﬂanﬁe . If1gs.
—4-— and —5— are Ir wmentmv plan sec-
tions sumilar to Fig. 3— and show the
bending rolls 1n different positlons respec-
tively, “the angle-iron shown therem being
bent flange out. g, —6-— 15 a central ver-
tical Ionﬂltudm.:ﬂ section of the machine.
Fig, —7— 1s a detail vertical transverse sec-
tion on the line 7—7 of Fig. —6—. Ig.

8— 1s a detall side elevation showing the
pivoted supports in which the bearings ol
the idle rolls are mounted and the position
of the guides i which said bearings are mov-
able, t1e top plate of the machine being
shown in section. Figs. —9
are detail sectional views showing the con-
struction of wedges employed for acjusting
the bearimgs of the idle rolls.

The main object of the present mvention
is to provide a machine for bending angle-
1rons to any desired curvature either ﬂ;mc*e
in or flange out in such a manner that the
planes of the flanges will be maintained per-
pendicular to each other and that all parts
of the horizontal flange will lie in the same

plane, the bending pressure being exerted

residing at

pear from t.

swinging and are connected by means of

and -——-10-—— .

 only on the vertical fiange of the angle-iron

in order to prevent upsetting of the edge of
the horzontal fiange.

A further object of the invention is to DPIro-
vide means whereby the machine 1s easily
adjusted to receive angle-ivons of various
hmensmns, and also a Smﬂle adjusting de-

Vice Wheleby the 1@]&1;11?'@ positions of all

bending rolls are simultaneously adjusted to
coact with each other to bend the angle-iron
to the curve of the desired radrius.

Further objects of the mmvention will ap-
he following description.

The maoh'ne compnses mainly thiee driven
rolls 1, 2 and 3, disposed on vertical shafts,
the shaft carrying the roll 1 being ]oumaled
In a bearing by means of which said 10]1 118
moved latera, ly, and three idle rolls 4, 5 and
6 between which and said driven 10113 the
angle irons are engaged, the shafts of said
idle Tolls being Jourmled In bearings sup-
ported on movable carriages 7, 8 and 9 re-
spectively. The carriage 7 18 movable long-
tudinally together with the bearing of the
voll 1 and the carriages 8 and 9 are cap&ble of

links with the carriage 7 disposed midway
between the same so as to move 1 unison
therewith, thus enabling all of the rolls to be
simultaneous sly adjusted to proper relative
positions to coact to ploduce the desired re-

sult by means of a single adjusting device, all

as will be helelmutel deqr*nbed 11 detml

This constitutes the most essential feature of

the invention.

The roll 1 is cylindrical and vertically dis-
posed having a flat upper face. T'he shait 10
of said roll 1" which 1s preferably integral
therewith is journaled 1n the upper and lower
walls of an elongated box 12 which 1s pro-
vided adjacent its upper and lower ends with
parallel guide grooves in which the flanges 13
of the gmde Plﬂt@b 14 between which said box
12 moves, is received. The said guide plates
14 are pi ewmbly 1111;@{31&1 with the platform

15 of the frame of the machine, and extend
centrally longitudinally of the same, the said
frame being substantially rectang ular in plan
and h.;.malw* a Vush.:l,])ud &3 ‘tension 16. On
said box 12 the carriage 7 is rigidly mounted,
the latter being eqtllpped with guides 17 and
18 in which the shoes 19 of the beallnn 20 are
movable in a direction disposed at an angle
of forty-five degrees to the horizontal plane
in which the axis of the roll 4 1s disposed, the
direction of movement being such however
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as to maintain the said axis in the same ver-
tical plane as that of the roll 1, the shaft 21
of said roll 4 bemg journated 1 in said beari Ing
20. The said roll 4 is stepped, having re-
duced cylindrical forward ends 22 between
which and the upper end of the roll 1 the hori-
zontal flange of the angle-iron 23 is received
when the latter is to be bent flange in, the
other flange being received between the CY-
lindrical face of said roll 1 and the front face
of the roll 4 from which tl‘f e portion 22 pro-
jects.

The direction of movement of the bearing
20 in the guides 18 is such that opcmtmﬂ
faces of the roll 7 are 1multtmeouc}hr moved
equidistantly from the coacting faces of the
rolf 1 so that angle-irons of various sizes and
thickness of flanges may be received between
sald rolls. Omn the forward end of said box
12 1s an extension 24 in which 1s a T-shaped
recess into which a screw-shaft 25 projects at
one end, the latter being equipped with a
square head 26 engaging the side walls of the
wider portion of the recess to hold said screw-
shaft against rotation relatively to said box.

The said screw-shaft passes through the

threaded sleeve 27 journaled in a beaunﬂ‘ 28
in the free end of said V-shaped ex ctension 16

of the frame, and is held against longitudinal

movement relatively to the latter b}*'mmns
of the flanges 29 and 30 at its ends, said
flange 30 being polygonal to receive a wrench

by means of which said sleeve is turned to

20

lindrical and have flat lower faces, -

impart longitudinal movement to said screw-

shaft and theleby to said box 12. The rolls
2 and 3 are also vertically dlsposec and cy-

Hhe shatt

- 31 thereof beingintegral thevewith and jour-

1483
o

- TOll

naled in bemmg% 32 and 33 in the crossbars
34 and 35 respectively, which at their ends
are secmed to uprights of the frame. Said
rolls 2 and 3 are disposed at either side of the
1 and equidi&tantly therefrom but the
shafts thereof extend upwardly instead of
downwardly therefrom. Coacting with said
rolls 2 and 3 are the idle rolls 5 and 6 the axes
of which are disposed at an inecline to the
axes of said rolls 2 and 3. Said rolls 5 and 6
are each stepped to provi fide faces 36 and 37
rotating 1n horizontal planes at their highest

points, said planes being disposed at dlﬂel ent,

elevatmns to provide an intermediate face
38 which at its highest portion rotates in a
vertical plane and coacts with the cylindrical
tace of the roll 2 or 3. The vertical flange of
the angle-iron 23 is received between the lat-

“ter and the opposing lace 38 of the roll 5 or 6

60

respectively, the faces 37 of the latter coact-

ing with the lower faces of the rolls 2 and 3 to
recewe the horizontal flange of the angle-

~1ron 39 to be bent filange out and the vertical

85

flange of the angle-iron bemﬂ always en-
oag ed by the same vertical f{w(}s of the rolls.
The hor 1zonth1 flange 1s engaged by different
horlzontﬂl faces according Lo Whethel 1t is to

024,758

extend inwardly or outwar dly with 1‘61%‘51011

to the vertical flange.

The bearings 40 in which the shafts of the
rolls are ]oumaled are similarly movable at
an angle of I'ort“v—ﬁve degrees in the guides 41
of the carriages 8 and 9 each of Whlch 1S
capable of swinging laterally on a pivot 42
consisting of a ‘threaded projection on the
carriage passing through an opening 43 in the

| 1,:1atf01m 15 and having ¢ a nut 44 on its lower
end sald projection bemo disposed in vertical

alinement with the axis of the roll 2 or 3 and

“also in vertical alinement with the axis of the

The.

roll 5 or 6 supported by said carriage.
axes of the rolls 2 and 5 lie in and are always

70

g0

maintained in the same vertical plane by this

means as will be obvious.

whwh the last named axes lie (and likewise
the plane in which the axes of the roll 3 anc
6 lie) should extend substantially radially of

.'_

the mwatme to be imparted to the angle-

iron.  To effect this T have devised a very
simple means comprising projections 45 on

both sides of the box 12 which are pivotally

connected at their other ends with hinks 46
pivotally connected at their other ends with
projections 47 at the forward ends of the said
cariiages 8 and 9. The length of said links
and the relative disposition “of the pivots of
the same have been carefully located so that

It 1s essential
also, however, that the said vertical plane mn

85

90

98

a given degree of longltudmal movement of

the hox 12 will swing the said carriages sufli-
ciently to cause the vertical plane of the axes
of the rolls 5 and 6 to extend substantially
radially of the curvature to be imparted to
the angle-iron. -
The ad ustment of the rolls 4, 5 and 6 lela—
tively to the rolls 1,2 and 3 to accommodate
angle-irons of ¢ liffer ent thicknesses is prefer-
ably effected by means of wedges 48 inserted
between the lower faces of the shoes or pro-
jections of the bearings and the opposing
faces of the guides, said faces being oppo-
sitely 1nels ned to emrespond with the taper

106G

105

110

of said wedges, the latter being longitudi-

nally slotted to permit the passage of bolts
49 by means of which the bearings are firmly
held in position on the carriages after bum
properly adjusted. Said Wedf}es are equipped
with threaded projections 50 at one end
which pass through the threaded sleeves 51
journaled in U—ghaped recesses 52 1n the frec
ends of arms or brackets 53 of the carriages,
sald sleeves being provided with Hanges at
their ends to hold the same against longitu-
dinal movement relatively to “the said arms
or bmchet% The sleeves 51 actuating each
pair of said wedges are preferably g oeared to
each other by means of splochets 54 and

chains 55 In an obvious manner and for ob-

V10US reasons.
The rolls 1, 2 and 3 are driven as follows:
Journaled in be‘u ings 56 disposed upon cross-

bars 35 and 57, 1s a horizontal shaft 58 ex-
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tending longitudinally of the machine and
which 1s suitably geared to a source of power,
preferably a rever rsible electric motor. Thig
shalt carries bevel pinions 59 and 60 at its
ends, said bevel pinion 59 meshing with the
bevel oear 61 on the 1101120111;‘11 shaft 6
wilch 1m turn carries bevel pinions 63 and 6"]:
meshing with the bevel gears 65 and 66 on
the upper ends of the &mfts 31 of the rolls 2
and 3. The bevel pinion 60 meshes with -
bevel gear 67 on the upper end of a vertical
shaft 68 carrying a bevel gear 69 at its lower
end which meshes with the bevel pinion 70
on the horizontal shaft 71 ]01111’1,;:,16(1 in a
bearing 72 in the lower part of the frame, and
in a bes wring 73 carrled by sald box 12, On
sald shaft 1s a bevel pinion 74 which is slid-
able thereon, but rotatably rigid therewith,
and meshes with the bevel gear 75 on the
lower end of the shaft 10, all of said driven
rolls serving to move the angle-iron 1n the
same direction.

The frame may be of any suitable shape
and reinforced in any suitable manner to im-
part the desired strength.

The angle-irons are bent cold and, hence,
the bendme thereof must be ﬂmdual Ac-
cordingly, the rolls after hmmw pz‘nnzmh*
been o d]us:-,teu to accord with the thickness of
thhe angle-iron to be operated upon, are
])1111111111} relatively positioned as shown in
1o, —1— and the straight angle-1ron in-
serted 0 as £o pass between the rolls of each
three pawrs 2—5, 1—4 and 306 respectively.
The sleeve 28 is then operated to move the
box 12 slightly rearwar dly 0 as to slightly
bend the angle-iron and the machine is “then
started and the angle-iron passed through
and a sheht CU._L vature imparted thereto
thr oug hout its length. Usually a number of
said Llﬂflle-ll()llfa are to be bent to the same

radius, and accor dingly, the entire lot are

simila] ly treated, all ")elrm nassed through
the macnme I tie same “direction succes-
sively.  After passing the last of the lot
tiirough the rolls arve leit m the last position
and the angle-irons again mserted, the rolls
adjusted to impart smaller mdlus and the
motor then reversed, the radius bemng thus
Umduaﬂy inereased until the desived smallest

radius has been 1tmparted to all of the angle-

irons. Lt will be noted that the flanges of the
latter are mamtamed by the volls alw: AVS
perpendicular to cach other or vertically and
horizontally respectively so that buckling of
the horizontal flange is impossible, and fur-
ther that all pressure is exerted on the faces
I contra- {11%111(:‘(1011 to the edges of the
llanges, this being very essential as pressure
exerted on the edom upsets the latter and 1s
Very o bjectlozlmhle

The machine 1s very simple and efficient
and very easily adjusted and operated.

I claim as my 1nvention:

1. In 2 machine of the kind specified, the |

he |

\

1cdle rolls having surfaces extends

combination with three driven rolls enﬂ‘m]inﬂ

opposite faces ol the web of an cmule 1ron,
the end and middle rolls bemg 1elat1vel

movable to bend said web, of idle rolls dl%—
posed 1n coactive 181 \tion to said driven rolls
to confine the said web therebetween, said
ditven and udle rolls bemg equlpped with

surfaces disposed transver :,elsr to the web en-
caoing suifaces and serving to confine the
ﬂwwe. of the angle-iron to pr revent distortion
thereof during the bending operation.

2. Tn a machine of the kind specified, the
combination with three driven rolls adapted
to engage the web of an angle-iron on op-
posite sides thereof, lota,tmu O aXes ex-
tending parallel w ith the Jlmle of the web,
the middle and end 10]1% bemﬂ relatively (-
justable to distort said web, of idle rolls co-
acting with said driven rolls to confine said
web between opbosed surfaces, said idle rolls
rotating on axes extending anguhuly to the
axes of said driven rolls, said driven and idle
rolls having surfaces extendmﬂ transversely
to the web ¢ engaging surfaces thereof and en-
gaging oppomte sides of the flange of the
angle 1won to confine the same and prevent
distortion thereof.

3. In a machine of the kind specihed, the
combination with three driven rolls adapted
to engage the web of an angle 1ron on op-
posite sides thereof, rotating on axes ex-
tending parallel with the plane of the web,
the middle and end rolls being relatively ad-
justable to distort saud web of 1dle rolls co-
acting with said driven rolls to confine said
web betwee n opposed surfaces, said 1dle rolls

rotating on axes extending a,ncrulmly to the

riven and
mg trans-
versely to the web engaging surfaces thereof
and enm@inﬂ opposite sides of the flange of
the angle 1iron to confine the same and pre-
vent mstm tion thereof, and adjusting means
aisposed in operative relation to said idle
rolls to move them toward and away {rom
said driven rolls to accommodate angles of
various thicknesses.

4. in a machme for bending angle 1rons,
a middle and two end pairs of bendmo rolls
engaging the web and ﬂ..mne ol the dllﬂle 1101l
to be | )ent one roll only ol each pair bemng
driven, the driven rolls engaging the web ol
the angle iron on opposite sides thereof and

axes oi said driven IOHS satd ¢

.10@:111110 on axes disposed parallel with the

piane of said web, carriages supporting the
idle rolls of the end pairs, said carriages being
pivotally movable on axes coincident with

- {the axes of rotation of the driven rolls of the

end pawrs, and adjusting means mmparting
movement 6o said roller pairs to distort the
wep of the angle iron, said means actuating
sald carriages to anouldrly shift the said idle
volls of the end palrs 1 accordance with
var ymu radii of curvature of said angle iron.

. In a machine of the kmd specified, a
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middle and two end pairs of bending rolls
adapted to engage the web and
angle 1ron, one roil only of each pair being
driven and engaging the web oi the angle iron
on opposite sides, the axes of rotation of said
driven rolls bem parallel with the plane of
the web, the axis of rotation of the idle roll
of each palr extending &nﬂ‘ulaﬂy to the axis
of the driven roll thereoi, carriages support-
ing the idle rolls of the end pairs, said car-
riages swinging on pivots comcident with the
axes of the driven rolls of said pairs, means
for adjusting the relative positions of said
roller pairs to distort the web of the angle
iron, said adjusting means actuating said
carriages to angularly shift the latter to
maintain the axes ot said idle rolls of the end
pairs, radially disposed relatively to the
curvature of the angle iron.

6. In a machine of the kmd speuﬁod the
combination with two driven rolls having
their peripheral and lateral surlaces IOL.;Ltlﬂg
in common planes respectively, and a driven
roll disposed midway between the first named
rolls and having peripheral and lateral sur-

faces disposed in coactive relation to the cor-

responding surlaces ol the latter, the said
surfaces ol said middle roll engaging the
angle iron on opposite faces from those en-
oaoed by said first named rolls, of idle rolls
corresponding in number with and having
peripheral surfaces coacting with the per 1ph-—
eral and lateral surfaces of said driven rolls
to receive and act upon both flanges of an
angle-iron, and means common to said driven
and said idle rolls o sim: ultaneously shift the
relative positions of outer and middle sets of
rolls to distort the angle-iron.

7. In a machine of the kind specified, the
combination with three ariven rolls each pro-
vided with surfaces disposed at an angle of
ninety degrees to each other and {Ld@ptea to
simultaneously engage both flanges of an

angle-iron, one ﬂanﬂ'a thereol bemﬂ engag ed -

on opposﬂ;e sides b}r the outer and middle
rolls respectively, and three idle rolls having
sumla,lly disposed
other faces of the flanges of the angle-iron, of
means common to said driven and said idle

rolls for stmultaneously shifting the relative

positions of the middle and outer rolls to dis-
tort the angle-iron.

8. Tn a machine of the kind specified, the
combination with three driven rolls each
provided with surfaces disposed at an angle of
ninety degrees to each other and adapted to
snnultaneously engage both flanges of an
angle-iron, one flange thereof being engaged
O opposne sides by the outer and middle
rolls respectively, and three idle rolls having
similarly disposed surfaces engaging the
other faces of the flanges, of the angle-iron,

flange of an

surfaces engaging the

driven rolls and adjustable 1*elai;we]7

024 758

sald idle rolls ,bé'ing 2.l ustable toWard' and

away from said driven rolls at an angle of

forty-five degrees to the axes of the latter to
accommodate angle-irons of various thick-
nesses between said rolls, of means common
to said driven and said idle rolls for simul-
taneously shifting positions of the middle and
outer rolls to d istort the angle-iron.

9. In a machine of the kind specified, the
combination with two driven vertically dis-

posed cylmdllcal rolls mounted upon the

lower ends of vertical shafts and having plane

horizontal lower faces, the shafts of said rolls

being journaled in fixed bearings, a middle

6o

70

75

btepped cylindrical vertically disposed roll
disposed upon the upper end of a vertical

shaft and having a plane horizontal upper
face and shoulder disposed at different eleva-
tions, the shait of said middle roll being jour-

naled in a bearingmovable in a plane .«:Ltiapted'
to maintain said middle roll always equidis-

tant from the first named rolis, idle rolls hav-
1mg peripheral surfaces co&ctmo with the ver-
tlm‘nl and horizontal faces of Smd driven rolls,

journaled in bearings swinging on pivots con-~

50

the shafts of the two outer idle rolis bemﬂ' |

centric with the axes of smd outer driven

rolls, the shaft of the middle idle roll being

]ouumled in a bearing fixed with relation to

the bearing of the shflit of the middle driven

roll, and comle{,tlon between the latter,
wherebv sald bearings of the outer idle rolls
SWINg the latter, whel ebv all of said 1dle rolls
are nmmt.:uned n coactive relation to

driven rolls. -
10. In a machine of the kind spemﬁed the

combination with three driven vertically dis-

posed cylindrical rolls, the outer and middle
rolls bemg relatively so disposed that when

the peripheral surfaces of said outer rolls en-

oage the outer face of the vertical flange of an.

mwle-u*on the inner face of the horizontal
ﬂ.«:mﬂe rests upon the end surface of the mid-
dle 1011 and the 1111161 tace of the vertical
flange 1s engaged by the peripheral face of
said “middle mll the position of the latter be-
ing shiftable m a direction to distort said ver-
t1c al flange, of idle rolls coacting with said

EL;E(I

to the

90

90

- T

105

110

latter simultaneously with said middle roll to

distort said angle-iron, said idle rolls coacting
with said driven rolls to maintain proper
relative position, whereby said horizontal

flange 1s bent smmltwooush with said ver-

tical flange.
In wstm’lou y whereof I have signed my
name in the presence of two 511]38( 1‘1b1110 Wit-

nesses.
CHARLTS GABRIEL
Witnesses:
Ruporrin Ww. LOT
ALBERT W. NEW COMB.
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