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UNITED STATES PATENT OFFICE.

JOHN R. WELCH, OF ALEXANDRIA, INDIANA, A

SSIGNOR TO KEEFER-HEART IRON AND STEEL

COMPANY, OF ALEXAN DRIA, INDIANA, A CORPORATION OF INDIANA.

BENDING-MACHINE .

T - L,

Ho 882.1383.

Specification of Letters Patent.

Patented March 17, 1908.

Application filed March 28, 1907. Serial No. 365,084,

Lo all whom it may concern:

. Be it known that I Joun R. WELcH, a
citizen of the United States, residing at Alex-
andria, in the county of Madison and State of

5 Indiana, have invented certain new and use-
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ful Improvements in Bending-Machines: and
I do declare the following to be a full, clear,

and exact description of the invention, refer-

ence bemng had to the accompanying draw-
mgs, and to the letters and figures of refer-
ence marked thereon, which form a part of
this specification. N

This invention relates to machines for
bending metal so as to form bands or hoops
of the metal, the invention having reference
more particularly to a machine for forming
hollow wheel rims -or fellies, the.machine be-
ing adapted to the purpose of bending-solid
bars or rods into forms of rings or bands
ready to have the ends of the bar or piece of
metal welded or otherwise connected to-
gether to complete the product.

Objects of the invention are to provide a
bending machine of - simple construction
adapted for general use for the above-men-
tioned purposes and which will be adapted
pa,rticullarly for bending either channel iron
or tubing of various cross-sectional forms so

as to bring the ends of the pieces of metal

together to be connected in the construction
of metallic rims or fellies for wheels, and to

~provide a bending machine that will be
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adapted to be used in bending etal for
forming tires of the wheels, also to provide a
bending machine which may be operated ex-
peditiously and be economical an& durable in
use, a still further object being to provide a
bending machine that will be capable of per-
forming its operations ac(tumteg and so as
to produce true work.

With the above-mentioned and minor ob-

~jects in view the invention consists in'a bend-
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ing machine comprising an upright frame in
which a pattern roll is mounted adjustably,
a plurality of bending rolls mounted in the
frame to codperate with the pattern roll, and

gearing for operating the rolls, all of novel

arrangement; and the imvention consists fur-
ther in the novel parts and the combinations
and arrangements thereof as hereinafter par-
ticularly described and pointed out in the
appended claims. | |

" Referring - to the drawings, Figure 1 is a

side elevation of the. improved bending ma-

chine; Fig. 2, an end elevation thereof; Iig.

‘the supplementary

spectively, a worm wheel ¢ being secured also

S, & vertical sectional view approxim ately on
the line A A in Fig. 2; Fig. 4, a front view of
one of the bending rolls; Tig. 5, a front view
of different form of bending roll used as sup-
plementary to the other bending rolls; Fig. 40
6, a fragmentary vertical sectional view on
the line B B in Iig. 2: I1g. 7, a fragmentary
vertical sectional view on the line C C in Fig.
2; Fig. 8, a fragmentary view showing one.of
rolls arranged in connec-
tion .with-one of the bending rolls and the
patternroll; and, Fig. 9, a sectional view ap-
roximately at the axes of the shafts of the |
'Eending rolls. o o

e : L :

I'he bending machine, in a practical em-
bodiment, comprises a frame having two
suitable upright members ¢ and ¢’ of similar
construction, and transverse members b and
b’ and ¢ and ¢ connected to the upright mem-
bers, and additional transverse members’ 75
obviously may be employed if desired, the
upright members having suitable bases for
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-the support of the frame, the upright mem-

bers being provided each with a pair of op-
posing vertical guides d and ¢’ in which are
arranged a pair of journal boxes ¢ and ¢,
supporting a rotative roll shaft 7, the shaft
extending outward beyond the frame, und
the Journal boxes being adjustable vertically
in the guides. The lower portions of the
frame members ¢ and «’ are provided with
combined bearings and guides ¢ and ¢’ be-
low -the journal boxes, and adj usting screws
h and A" are guided and movable vertically
therein, the journal boxes having suitable 90
plates 7 attached to the bottoms thereof and
extending mto grooves j that are formed
in the screws so that each screw and a box
is connected together. On each combined
bearing and guide ¢ or ¢ is a combined nut
and bevel gear wheel & or ¥ through which
one of the adjusting screws extends for {fore-
ing the screw upwardly, the combined guide
and bearing having.a spline ! therein extend-
mg into a groove m in the screw to prevent
rotation ol the screw. A beam n is attached
to the exterior of the two combined guides
and bearings ¢ and ¢, and obviously may be
attuched to other-portions of the u {Jright
members of the frame if preferred, and a ro-
tative shalt o is suitably journaled on the
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‘beam, the ends of the shaft having beveled

pinions p and p’ that are in engagement with
the combined nuts and wheels & and 2’ re-
110
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1o the shalt o.
. suitable journal bearing r 11 which 18
mounted a rotative shaft ¢ having a hand
: Wheel s, awormi being secured to the shaft
. g in engagement with the wheel g, whereby
the shatt f may be raised or lowered for ad
justment ot the patiern roll 2 which 1s
mounted on the outer end of the shaft f.
The pattern roll is preferably secured to the
. ghaft fand it has a relatively large diametet,
being designed to pattern the felly or band
into an annular shape SO that the nner side
of the tire or felly may e rolled true to the
-~ pattern roll. The face of the roil u may be
. made in various shapes a3 may be required,
-nd it is intended to supply different wheels
each having a different diameter tO suit
different diameters of rims or tires that may
be required. 1n ihe use of a roll of less di-
~meter than the roll shown the shaft f would
obviously be elevated to the required ex-
tent. A pairof journal boxes?t andd o are ar-
ranged in-the upper portions of the guides @
and 4’ so that they are above the boxes € anl
5 ¢, and they support a rotative roll shait w
that extends outward beyond the frame and
io the outer end of which is secured & suitabie
bending roll @ oOr 2, the latter differing only
i being devoid of oxfension hubs, the rolls
. heing grooved to receive the material to be
Lended, sueh Toll cobperating with the roil .
Two gear wheels y and z are cecured together
or formed integrally side by side and
mounted on the shaft w rotatively and cuided
acalnst longitudinal movement on the shaft
by means of collars 10 and 11 that are se-
cured to fhe shaft, the wheels being driven
between the collars, and by shifting the cOl-
1ars on the shaft 1t will be seen
tive positions of the gear wheels may bhe
changed. The boxes v and v are provided
with adjusting SCrews 19 and 12% which are
provided with lock nuts 13 and connected to
the boxes In a mannet simpilar to that n
. which the screws h, and i/ are connected to
the boxes ¢ and ¢, but so as 10 be rotative
and like the other screws Serve s pressure
SCrews. |
The frame 1nemhers ¢ nd o are provided
+ in the upper portions hereof with opposing
guides 14 and 15, and 16 and 17 respectively.
Journal boxes 18 and 19 are mounted in the
guides 14 and 15 and are provided with con-
rolling serews 20 and 20+, A roll sha 2118
;‘}'journaled ‘n these boxes and extends oui-
ward beyond the crame, and the shaft has a
bending roll 22 socured thereto o cooperate
ith the roil w. A geal wheel 23 is scoured
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- to the chatt in engageinent with the geat
«wheel 4. Another gear wheol 24 is secured

¢o the shaft 21 tor driving the roll shafts, &
pair of boxes 25 and 26 are

cuides 16 and 17 and are provided with con-

SR B

Frolling screws 27 wnd 27+ provided with lock
are

Cputs 13. All of the controlling screws

The beam 718 provided with |

that the rela~

rolls as 22
- chould then

| tion.,

mounted in the - _
chine tongitudinally hetween he pattern roll

582,153

connecied to the

boxes may be moved in elther direction 1
their guldes. The boxes 25 and 26 supp ort a
roll shaft 28 that oxctonds outward beyond
he frame and on whioh ‘o secured a roll 29 tO
cohperate with the roll u, and a geal wheel
20 35 secured to the shatt 28 in engagement
with the gear wheel 9. Tt will be seen that
the vear wheel 23 may - rive the wheel ¥
~hout the shait w and turn the shait 28 by
means of the wheel 30, and that motion must
be imparted to the shaft w by means of the
roll z, rolling upon ‘he work while being
bent, the rotl w being oleo turned by means of
he work running belween .t and the live rolls
09 and 29, The rolls 2, 09 and 20 may be as
cmall in diameter a8 theycanne conveniently
made, and 1n some cases it may be preferred
o use slightly larger +olls in whieh case the
hafts 21 and 28 may be spread apart the re-
quired distance, and thien the gear wheel z 18
to be sot over into'the nlace now occupied by
he smaller wheel 7. |

. as close aspossible in order to obtain the
bost regults dnd in SOMe Cases it is desirable
to pravide Sdaitional contacts which 1s ac-
complished by means of two supplementary
rolls 31 and 32 formed similar 10 spools with
enlarved ends serving as guides in connection
with the other rolls. Hach one of the sup-
plementaty rolls is held in place by two of
ihe bending rolis ~ndihe voll w.  Fhese SUp-
nlementary olls prevent the work Irom
springing away from the roll ¥ between
cither two of the hending rolls. it
signed that the supplementary rolls shall
hoar against the WO adjacent bending rolls
and the work with slightly less force than the
hending rolls exers On the work, and the sup-
plermentary rolls will slip either acainst the
soork or against the hending rolis. |
A counter shaft 35 '« mounted in the frame
and has @ pinion 34 secured thereio
drives the geot wheel 24, there being tight
and loose belt pulleys 35 ' ad 36 mounted on
he counter shait whereby tne machine may
he driven by bett {ransmission. |
In practical use ihe size of bending r0lls
(hat may be desired will be placed on the
<hafts 21 and 28, 11 those rolls should be
adiusted so as 10 par against the pattern
coll 0 which with rey raont the internal diam-
otor of the rim or tu® ihat is to be formed,
and when necessaly e roll u should be ad-
justed vortically with respect to the bending
) and 28, ‘The hending
he adjusted 1o the Toll w0 alter
which the machine will
The material to be Lent will be in the
form of bars OF {ubes

etal, and should be pun through the
-

T8
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Lending rolls,  Yyhen vho bending 1s

ho resuliing ring will bhe slightly

T+ ie designed to have
the contacts of the bending rotls with the roll

journal boxes sO that the
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larger than it is intended
the roll » being slichtly ereater in diameter
than the finished diameter
so that the ends of the bar or tube will not
overlap on the roll u, such ends afterward
being trimined and welded tovether accord-
g to the improved way of malking hollow
wheel rims of metal.  Of course the diameter

of the pattern roll » will differ shehtly when
it 18 not intended to trim the ends of the

piece that forms the rim or tire.

Having thus described the mvention, what
1s claimed as new ig—-

1. A bending machine including a frame
provided with vertical guides and also a plu-
rality of pairs of approximately horizontal
guides, a pair of journal-boxes mounted acl-
justably in the vertical guides, a pattern roll
naving a shafi journaled in the journal-
boxes, a plurality of pairs of journal-boxes
mounted each in a pair of the horizontal
guides, a plurality of roll shafts each mount-
ed 1n a pair of the plurality of pairs of jour-
nal-boxes aml provided with a bending roll
to codperate with the pattern roll, a bending
roll mounted opposite to the pattern roll he-
tween the other bending volls, and a sapple-
mentary roll Inserted removably between

the pattern roll and two of the bending rolls

and retained thereby. |

2. A bending machine including an up-
right frame provided with a plurality of pairs
of guides, a pattern roll mounted on the
frame, a plurality of pairs of journal-boxes
provided with controlling serews and mount-
ed each 1n a pair of the guides adj ustably, a
plurality of roll shafts cach mounted in a

_pair of the journal-boxes and provided with

a bending roll to codperate with the pattern

roll and also having a gear wheel seceured.

thereto, a single roll shaft journaled in the
frame between two of the plurality of roll
shafts and provided with a bending roll to
cooperate with the pattern roll, & vear wheel
mounted rotatively on the single roll shaft
in engagement with the gear wheels of the

plurality of roll shafts, and transmission |

of the rim or tire, |

frame between two of the

@

to be finally made, | driving gearing connected with one of the

piurality of roli shafts.

3. A bending machine mncluding an up-
right frame, a pattern roll mounted on the
irame, two roll shafts mounted in the frame
and provided each with a bending roll to co-
operate with the pattern roll, each roll shaft
being adjustable toward or from the othey
one and naving a gear wheel secured thereto ,
one rofl shaft having also a driving gear
wheel secured thereto, a counter - sﬁaft
mouttted in the frame and having a pinion se-
cured thereto in engacement with the driv-
ing gear wheel a drive pulley mounted on
the counter-shaft, a single roll shaft mounted
in the frame between the two roll shafts and
provided with a bending roll to coOperate
with the pattern roll, and two gear wheels
naving different diameters mounted rota-
tively on the single roll shaft and movableon
the shaft either one into engagement with
te gear wheels of the two adjustable roll
shafts.

4. A bending machine including an up-
righit frame, a pattern roll to shape a rim or
fire mounted adjustably on the frame, a
plurality of relatively small bending rolls
mounted on the frame to cooperate with the
pattern roit and adjustable thereto, an in-
termediate bending roll mounted on the
plurality of bend-
ing rolls to cobperate with the pattern roll

and also with the plurality of rolls, and a

pair of supplementary rolls having flanges on
their ends to codperate with and retained by
the pattern roll and an adjacent pair of the
bencding rolls, the plurality of rolls being
geared together and driving the pattern roll,
and the intermediate roll being driven by
the pattern roll.

I testimony whereof, T aflix ny signature
I presence of two witnesses, on the 292 day of

JOHN R. WELCH.

é Mareh, 1907,

Witnesses:
JOSEPH G BRANUUM,
Savusl G, PoiLoirs.
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