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This invention relates to a bending ma-
chine and particularly to a bending machine
adapted to bend angle members or ~ the ordi-

nary angle bars.
“has been experienced in bondmg angle bars
‘When an angle-bar is bent about

bar and at one side of said flange with the
edge of said flange on the concave 51de of the

| bend the metal in the flange is upset or in-

creased inthickness. The flange must be held
between surfaces on the die and if it is bent
while'between the surfaces the upset of the

_bar causes it to grip the surfaces so that great
5 difficulty is experienced in releasing the bar.

The neutral line of the bend in relation to the
flange extends along a.longitudinal line sub-
stantially at the midpoint of the flange trans-
verselv thereof. While the metal at the edge
of said flange is upset the metal at the Oppo—
site edge of the ﬁanfre adjacent. the other
flange is stretched and the bar tends to twist
abott a lonoltudmal axis.
tendency for the bar to bend about an axis
‘extending transversely thereof. The bend-
ing of an a1101e bar and maintaining its prop-
er sh‘lpe has therefore been a very dlﬂicult
preblem.
It is an object of this invention thelefore

to provide a bending machine and die in .
which an angle bar can be easily and quickly

bent and the proper - shape thereof main-
tained.

Tt is a further object, of the invention to
‘provide a bending machine in which an angle

bar can be qumklv bent with the concave s1de‘

of the hend extending along one edge of the -

flange of the bar and about an axis perpen-

dicular to said flange and sald bar qulckly re--

leamed after it is bent,

Tt is more specifically an ob1ect of the in-
vention to r ovide a die for bendmo an an01e
bar comprising a stationary member, a2 mov-
able member, said members having substan-

tially pdr'ﬂlel sulf‘xces between which one:
flange of the bar is engaged, said members

heing movable toward and from each 0the1
to orip and release said flange.

"These and other cbjects’ and advantades of
the 1nvent10n Wlll be fully set forth i in- the

Heretofore great difficulty

There is also.a :

followmcr descrlptlon made in: connectlon v

with the accompanying drawings, in which
like reference characters refer to similar
parts throughout the several views, and in
which == .

Fig:1isa plan view of the device, ( certfun
p'uts being broken away and others shown
in horizontal section and some parts shown
in different positions in dotted lines; -

Fig. 2is a viewin side elevatlon of the nia-
chine, shown in Fig. 15 ‘

Fig. 8 is a top plan view  of the bendmo
die; -

Fig. 4 is a view in iront elev atlon of the
bending dies :

Fig.: % s -a vertical seetlon taken on line
5—5 of I‘Lo 3 as indicated by the arrows;

Fig. 6 is a view in end eleva’mon of the
bendmo dle, and

Fig, s a partial view. in side elevation
showing the bending roller, a portion there-
of bemo in'section. =

Referunv to the drawmos, a bendlnc nia-
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chine is shown having a stationary bendmfr R

arm 10, and while this arm may be variously
formed and motnted, in the embodiment of
the 1nvent10,n illustr; ated it is shown as com-
prising a- pair of spaced bars 10¢ having
their flat sides parallel, the same being cloee-
ly adjacent at one end and senarated by the
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-

thimbles 11" and connected bv headed and ™

nutted bolts 12. The other ends of bars 10a

~are parallel and spaced a greater distance,’

said bars thus having 1ntermed1ate dlvercrent
portions. ' A spacing thimble 13 is dlsposed

between the onter ends of bars 10a, a headed

and, nutted bolt 14 extending therethrouﬂh
and through the bars and 'Llso through the:
central ‘portion of a small bracket 15 having
s ‘end mortion secured 1o a work ‘table or

90°

bench 16 bvheaded and nutted bolts 17.  An-

other bracket 18 is disposed adjacent thie ap-
proximate end of the bars and one of the holts”
12 extends throueh the central portion there-
of, bracket 18 also being secured at its ends-
to ‘bench 16 bv headed and nutted bolts 19.
The barg 10e have their ovter ends rounded:

“and-are provided with a p]urahtv ‘of spaced

holes 108 vertically aligned in the respective
bars as shown. Thn “machine -also has 2

100°
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swinging or bending arm 20 also formed of
spaced flat bars 20¢ having their flat sides
parallel, the inner ends of the arms being

-spaced so that they substantially fit between

the outer ends of bars t0a. The outer ends
of bars 20a are closer together and are con-
nected by spaced headed and nutted bolts 21
which also pass through .4 flat open-ended
sleeve 22. A bar 28 is inserted in the outer
end of sleeve 22 and is of considerable length,
a part of said bar being shown as broken
away in Fig. 1. A block 24 substantially. s
square in cross section is disposed between
the outer ends of bars 10 and held therebe
tween by a headed pin 25 extending throuch
a hole in the block'and a pair of the holes 105.

~ The hole'in block 24 is eccentric to the center

of said block. A bending roller 26 is dis-
posed between the bars 202 and held therein

-by a headed and nutted holt 27 extending

centrallv. through said roller and a pair of
holes 205, said bars 20a being provided with
a plurahtv of the holes 205 extendmg there-
throngh and- Vertlcallv aliened in the re-
snective bars as shown.. The inner ends of
bars 20a are also rounded.: v

A die is provided: for bending angle bhars,
the same commnrising a stationarvy member 28.
Member 28 hag'a surface 28q which in the em-
bodiment of the invention illnstrated is shnwn
as a substartially horizontal surface. Snr-
face 28a is subetantiallv flat but mav desivably
be provided with a slieht convex curvature.
Thp onter or front surface 285 of member 28
isshown as curved on a radins the same asthe
radius of the desired bend. Member 28 is
shown as havino an uwpner portion 28¢ and

-while this Dorhon might be senarate from

membear 28. in the embsdiment of the .inven-

tion illustrated it 1s shown a« beino inteoral

with said member.  Portion 28¢ has 2 down-
wardlv inelined qurface 28d qnd while this
might be of various angles, in the embodi-
ment of the invention ﬂrlush-ated it1gshown as
disposed at an angle of 45 decrees to the hori-
zontal, Portion 28¢ also has a front surface
28~ -curved the same and vertically aligned
with snrface 285, Member 28 has a hole 28F
extending vertically therethrough midway
between the ends thereof and some distance
from its front surface adanted to have a head-
ed pivoted pin-29 passed therethrovoh which
pin-also passes-through the ends of bars 10a
‘md 20a and connects the same for relative
swinging movement. - Membher 28
tions each of which as shown hss extending
hole 28%. A rod 30
ig'provided bent at a rJOht angle at each end,
one end of which is adanted toextend throuoh
one of the holes 287%, said rod having collars 81
secured thereto .above and below arms 20 re-
spectivelvy bv anv suitahle means such as the

set serews 82 which collars encage the Ings -

28g. The other end of rod 30 is adapted to

also has:
lugs 28g proiecting rearwardly at its end por-

1,832,210

substantially engage the top of the flange 33a

~of the angle bar 33 which is to be bent. Mem-

ber 28 has a central groove 287 in the surface
984 thereof. A movable member 34 is pro-
vided which member has a surface 34 apar‘ﬂlel
to and substantially engaging the surface 284
of member 28. It will be understood that, as
shown in Figs. 3 and 6, surfaces 284 and 34q
are curved af substantially the same radius as
surfaces 280 and 28¢. Movab'e member 34
also has a front surface 340 curved on the
same radius as surface 280 which surface as
stated has a curvature substantially equal to
the curvature of the desived bend. Member

34 has a hottom surface 84¢ which is substan-
tially flat; but may desirably be slightly con-
cave and parallel to surface 28a. A lug 34d
which projects from surface 34q is dlpr°6d
in and adapted to slide in groove 284. Ten-
sile coiled springs 85 are chsposbd at either
end of members 28 and 84 the ends of which
members are substantially flush and said
springs are fastened at their upper ends re-
s::ectzvelv to screws 36 in member 28 'md
screws 87 in member 84.

- In-operation the swinging or bending arm
20 will be moved substantnlly to.the pocltlon
shown in dotted lines in Fig. 1. The block 24

and roller-26 will be dlspo ed as shown and
ahe angle bar 33 will be inserted- between
bloclt 24 and the member 34. - One ‘flange
shown as a horizontal flange will extend under
member 34 in contact with surface 84¢ and the
vertical flange will engage surface 340, The
operator then swings bar 23 and presses roller
26 against the angle member 33. The pres-
sure of the vertical flange 330 of said angle
member against the front of movable member
34 causes said member to move inwaﬂrdly and
downwardly owing to the inclined surfaces
984 and 34w and curface 34¢ moves down-
wardly so that the horizontal flange 33¢ is
gripped between surfaces 84¢ and 28a¢. The
rod 30 is swung so that its free end is over the
flange 83a. The operator now by swinging
bar 23 bends the angle about the front sur-

face of member 34 as-shown in full lines in :

Fig. 1. - As soon as pressure is released from

the bending arm 20 and roller 26 and angle 83

is 'moved slightlv outwardly, member 34 is
pulled upwardly bv springs 85 to the position
shown in Fig. 6. The operator can now push
the angle bar 38 further along if it is desired
to bend the same further. The angle bar 83
can thus be successively bent about the die
comvrising members 28 and 84 wntil the de-
sired bend a= been secured. - The pressure
acainst the front of member 84 holds the
flange 33¢ in position and prevents any twist-
ing or buckling thereof due to the fact that
the flance is encaged betwen surfaces 84¢ and
28¢. -The angle is kent from lifting at its
outer end by rod 30. The lug 34d moving in
glot 287 acts as a guide in the movement of
member 34 and resists any tendency for end-
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wise movement. The stoving up or thlcken-
ing of the edge of flange 33¢ gives the angle
bar a tendency to bend. upwardly.
faces 28¢ and 34c are given a-slight down-

- ward curve to counteract this tendency which

is due to the spring of the metal. After the
bend is made the metal springs back shOhtly
and 1s thus in perfectly flat condition.

From the above deseription it is seen that

A apphcant has provided a simple and very

efficient structure of die for bending. amgle
bars, particularly when the bar is to e bent

about an axis perpendicular to one flange

with the edge of said flange on the inside or
concave side-of the bend. The bar is effec-
tively held in place while the bending pres-
sure is applied and any warping or twisting
of the bar is prevented. - The angle bar can
be very. quickly bent and as- stated can be
moved endwise after each successive "bend to
give as great a-curvature as desired.  Dif-
ferent dies, of course, will-be used for dif-
ferent curvatures. The device has been am-
ply demonstrated in actual practice and
found to be very successful and efficient.

It will, of course, be understood that vari-
ous changes may be. made in. the form, de-
tails, proportions: and arrangement of the
parts without departing frem the scope of
applicant’s invention, which, generally
stated, consists in a device capable of carry-
ing out the objects above set. forth, in the
novel parts and combinations of parts dis-
closed and defined ‘in the appended claims:

What is claimed: ig+—

1. ‘A bending niachine. havmo a die for

bending an ‘umle bar comprising two rela-
tively movable members with substantially
narallel surfaces adapted to engage a flange
of said angle bar therebetween, resﬂlent
means holchng one of said members in posi-
tion with said surfaces separated, said mem-
bers being relatively moved in the bending
operation to cause said parallel surfaces to
engage said flange ag amst the action of said
resilient means.

2. A bending machine havmfr a die about
which angle iron is to be bent,comprlslng. a
stationary member with a surface with
which one flange of the angle iron engages, a
movable member having a surface with the
desired curvature of the bend and 1 having a
surface extending substantially at 1'1p.ht
angles to said curved surface substantially
parallel to said- surface on said ‘stationary
member, said movable member being mov-
able toward the stationary member and en-
gaging the opposite side of the flange en-
gaging said first mentioned surface -and
movable away from said- stationary member
after the angle iron is bent.

. The st1 ucture set forth in clahn 1landa.

member engaging the top of the flange rest-

ing on said stationary member at some. dis-

.The sur-

tance from said die to prevent upward move:
ment of the angle member.
4.. The structure set forth i in claim 2 and

& swinging member having a portion dis-.
posed at some distance from said die-and

resting on top of the flange of the angle mem-

ber dlsposed between said parallel “surfaces
to. prevent upward movement of ea1d angIe»

member.
5. A bendInO' machme havm(r & dle about

-which angle iron is to be bent comprising a

70

statlonaly ‘member having a surface with

which one flange of the ‘angle iron engages,
a movable member having a curved sur.face;
and having a surface extending substantial-

ly at right angles to said curved surface sub-
stantlallv parallel to said surface onm -said

stationary member, resilient means holding.

said movable member in position with said

- parallel surfaces separated and means for

guiding said movable- member toward said
stationary member to cause said parallel sur-
faces to move nearer together, said movable
member being “caused to move toward said
stationary member by the pressure of the
angle iron against said curved surface, one
ﬁ.moe of said anole iron being engaged be-
tween said- parallel surfaces, “said movable

mémber being' retracted to nermal position

by said resilient means a,fter the ancrle iron is
bent.

6 A bendmg‘ machme havmd a dle abouu
which angle iron is to be bent comprising a
statlonary member with a substantially flat
surface and having a surface inclined at an
angle-tosa’d-flat surface, a movable member

havmo an inchned surface engaging said lat-

ter ‘surface and movable therealonsz, said
movable die having a substantially flat sur-

face eéxtending parallel to said. first men-
tioned surface and having a surface with a

curvature of the desired bend, means hold-
ing said movable member in posfmon with

-said parallel surfaces spaced, said movable

member  being movable by the pressure of
the-angle iron against its eurved surface to
bring:said parallﬂl gurfaces into engagement
with opposfce sides-of one flange of the angle
iron.

7..A bending maehme havmo a che about
which-arw angle bar is to be bent comprising
a.stationary- “member having a substantially -
flat. surface with which one flange of the

angle ‘bar engages, said.mémber having ‘a

surface extending substantially at 45 detrrees
to. said first: mentioned surface, & movable |
member having-a surface parallel to said last
mentioned stwface and substantially in con-

taet therewith and having a surfaee substan-

tially parallel to said first mentioned surface
of the stationary member, tensile springs

_cennected at their erids respectively to said:

movable: and statienary members: whereby
when: bending, pressure of. the angle iron-is-
brought flgamst said. curved: surface of the
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movable member it will move toward the sta-
tionary member to bring said first mentioned
surface and the surface parallel: therewith
together and engage the flange of the angle
bar therebetween.

8.- A bending machine having in combina-
tion, a stqtmnary arm, a swinging arm, a
pivot pin CODllBCtlIlO‘ said arms, a die mount—
ed on said pivot pin comprising a stationary

 member having ‘a surface with which one

flange of the angle bar to be bent engages,
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a movable member having a surface sub-
stantially parallel to said sarface, means for
guiding said movable member to cause said
last mentioned surface to approach said first
mentioned surface; said movable member
having. an outer surface with a curvature
substantially equal to-the curvaturs of the
desired bend, a block on said stationary arm,
adjacent one end of said die, a roller carried
on said swinging arm adjacent the other end
of said die \vherebv pressure can be exerted
on an angle bar, the flange of said bar en-
caging said cuter surface of the movable

. member and moving it to bring said parallel

surfaces into enoagement with the first men-
tioned flange of said angle bar.

- 90 A bending machine having ‘a die for
hending: an angle bar comprising relativelv
mova He members adanted to engage a flance

of said angle bar therebetsveen, cne of said’

members beine moved by the other flanog

of said angle bar in the bending operation

to cause the members to encace said first
mentioner flange wnder nressure.

10. A benﬂmq machine havino a die abownt
which an angle bar is to he bent, comnris-
ine” a stationarv memher havine a surface
with which a face of » flanoa of the anole
engages. a movable member havine a
bending snrface and a enrface extending in
anoular relation to said hendino snrface and
substantially parallel to said snrface of said

qfﬂtlon‘u'v member. said movable member he- -
ing movable toward the stationarv membar:

to cause said angularly extending surface
to enoage the onnogite face of said flanoa

encaging said first mentioned surface. and.

adapted to he moved swav from said ofa-

-tionarv memher after the anole har is hent,

11. A bendinoe.marhine havine a die nhrint
which an anele bar is to be hent. comnris-

inov g etatienary . member. a memher maov.

ahle rvelativelv tharetn and having a hend-

sino anrface. and meang forenoaoine a Aanoe

of said angle har to hend it about said hend-
ino stirface, said means beine aperative nmon
said movable memher durine the hending
oneration to move it foward said stetionary
member to orip the other lanoe of said anole
bhar between said stationarv and -movahle
members. and said staticnarv and movable
members heing.adanted to release their orin

nmnon said other flange at the evniration of -
the bending opemhon upon sa1d angle bar.

1,832,210

- 12. A device for bending angle bars hav-
ing in. combination, a die member having
a substantlally flat surface and having a
surface inclined at an angle to said flat sur-
face, a second die member having a flat sur-
face substantially parallel to said flat sur-
face, a curved surface engageable by said
angle bar, and a surface mclmed to 1ts flat
surface disposed to engage the first men-
tioned inclined surface, said angle iron en-
gaging the curved surface of said second
member in the bending operation, said mem-
bers being relatively moved by said inclined
surface to cause said flat surfaces to approach
and or1p one flange of said angle bar.

" A device for bending angle irons hav-
ing'in combination, a pair of relahve]v mov-

able die members having therecn resnective--

ly flat surfaces between “which one fla ange of
said angle bar is chswocefi one of u.‘nd dies
having a curved surface engageable by said
angle b.n', and wedge means causing move-

‘ment of said dies to cause said flat surfaces

to grip one flange of said har therebetween.

14. A" machine for bending angle irons
having in combmatlon a die member with
a st Ibst'mtm Iy flat surface, a second die mem-
ber having .a flat surface disposed substan-
tially parallel to said flat surface and hav-
ing a curved surface engaged by said angle
ba in the bending operation, means for mov-
ing said 2
face and means carried by -said dies for
causing relative movement thereof when said
angle bar is pressed against.said curved sur-
faces to cause said other surfaces to arip
one flange of said angle bar,

In testimony whereof T affix my signature.

ALBERT HOSSFELD.

angle bar- against-said curved sur-’
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