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UNITED STATES PATENT OFFICE.
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No. 801,989. Specification of Letters Patent. } Patented Oct. 17, 1905.
Application filed June 30,1905, Serial No. 267,789

To all whom & may concern:

Be it known that I, Josgpa A. KaPLAN, 2
resident of Pittsburg, in the county of Alle-
¢heny and State of Pennsylvania, haveinvent-

5 ed anew and useful Improvement in Bending
Apparatus; and I do hereby declare the fol-
lowing to be a full, clear, and exact deserip-
tion thereof.

This invention relates to bending apparatus,

1o and is designed especially for bending metal
plates or bands to form pulley-rims, although
its use is not limited to this purpose. The
object of the invention is to provide rolls for
this purpose whereby all the blanks treated

15 will be absolutely uniform in curvature,
whereby pulley-rims of different widths or
radius can be made with equal facility and
which with slight modification can be adapted
for either plane-faced or crown-faced pulleys.

20 It has been attempted heretofore to bend
strips or plates of metal by passing the same
endwise through a set of rolls, consisting of
three or more, one of the rolls being placed
above and between two opposite rolls and

25 serving to press the strip or plate into the
angle between the other two rolls, thus bend-

ingitinto approximately circular form. With-

all prior rolls of this character, however, it
has not been possible to produce uniformity
30 in the curvature of successive strips or plates.
The present invention has been designed with

a view of overcoming this defect.
The invention consists, generally stated, in
bending apparatus comprising a pair of main

35 rolls and a pair of smaller rolls arranged be-

tween the main rolls and one on either side of
the plane coinciding with the axes of the main
rolls and bearing against and being backed by

one of said main rolls and arranged to receive |,

40 the plate or strip between themselves and the
other main roll. .

The invention also consists in a guide for di-
recting the blanksand holding them in proper
position while passing through the rolls, which

45 guide is adjustable, so as to accommodate
plates or blanks of various widths, also in
suitable adjusting and indicating or index
means for the top roll, whereby pulley-rims
or the like of different radii can be readily

so formed on the same set of rolls, as well as in-

various details of construction and arrange-
ment hereinafter described and claimed.
In the accompanying drawings, Figure 1 1s

a front elevation of the rolls. Fig. 2isa plan
view of the same. Fig. 3 is a vertical trans-
verse section thereof. Fig. 4 is a perspective

. view of a bearing for the small rolls. Fig. 5

is a horizontal section on the line 5 5, Fig. 1.
Fig. 6 is an elevation showing rolls for form-
ing crown-faced pulley-rims, and Fig. 7 isan
enlarged detail of the indicator.

The invention comprises a plurality of main
rolls 1 and 2, preferably two rolls mounted
one abovethe other, as showninthe drawings.
These rolls are mounted in suitable housings
3 and will be driven by any suitable means
now in vogue for driving metal-reducing and
similar rolls. Thedriving-gearing will be so
arranged as to drive the two rolls in the same
direction. They will be so mounted as to
be adjustable toward and from each other.

Preterably thelower rollis mounted in station--

ary boxes 4, while the upper roll has its jour-
nal-boxes 5 suspended by swiveling on the
lower ends of adjusting-screws 6, which work
in suitable nuts formed or placed in the up-
per portions 7 of the housings. These ad-
justing-screws can be turned by any suitable
means. In the drawings I have shown each
serew provided with a lever-receiving end .8,
whereby the same can be turned.

Interposed between the rolls 1 and 2 are a
pair of smaller rolls9 and 10, one lyingonone
side of the plane, which coincides with the
axes of the rolls 1 and 2 and the other on the
opposite side of said plane. The rolls 9 and
10 will be held in place by any suitable bear-
ings, being shown as provided with trunnions
11, fitting in seats 12 in a bar 13, suitably se-
cured in place at the ends of the housings,
preferably being bolted to longitudinal bars
14, connecting the two housings. The trun-
nions 11 are intended merely to guide these
rolls and hold them in position. They rest
upon the lower roll 2 and receive their entire
support from the latter, being backed for
their entire lengths thereby. Preferably
these smaller rolls are driven merely by fric-
tional contact with the lower roll. These
smaller rolls act as an anvil for the blank
being bent, and the top roll 1 acts as a die to

press the blank into the space between these:

smaller rolls. The rolls9and 10 will be made
as small as consistent with strength, so that
they-may be as close together as possible in
order to give a minimum distance between
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the points of support of the plate being bent.
Because of the necessary small size of these
rolls they do not of themselves possess sufli-
cient strength or stiffnessto do good bending,
as the stress of bending would tend to spring
them, if not otherwise supported. They are,
however, backed for their entire lengths by
the large bottom roll 2, thus holding them ab-
solutely straight and securing uniformity of
bending.

The arc or radius of the bend will depend
upon the position of the top roll 1 with ref-
erence to these smaller rolls. The further
the top roll is depressed the smaller will be
the arc orradius. Consequently by adjusting
the top roll vertically any desired curvature
or radius can be given to the blank. The ad-
justing-screws 6 provide a ready means for
making such adjustment. Pulleys are made
in certain standard sizes, and inorder that the
operator may definitely know when the rolls
are adjusted to any particular size I provide
on the screw 6 a-pointer or indicator 15, mov-
ing over index-marks 16, formed on a bosson
the upper portions 7 of the housings, so that
by turning the screws until the indicators
point to the proper index-marks the desired
curvature or radius of pulley-rim can be made.
This adjustment can be quickly effected and
with absolute certainty that the desired sizes
of pulley-rim will be formed.

Preferably the bottom roll 2 will be slightly
larger than the top roll 1, this being for the
purpose of having the surface speeds of the
top roll 1 and anvil-rolls 9 and 10 correspond
substantially to the surface speeds of the in-
ner and outer faces of the bent blanks. Itis
obvious that the inner circumference of the
rim will be less than the outer circumference,
and consequently it is desirable that the sur-
face speed of the rolls 9 and 10 be slightly
greater than the surface speed of the roll 1.
Asthe rolls 9 and 10 are frictionally driven
tfrom roll 2, this increased surface speed can
be secured by making the bottom roll 2
slightly larger than the top roll 1.. This,
however, is not absolutely necessary.

It is necessary that-the blank should be
guided straight through the rolls so that it
will not be given a spiral form. Various
forms of guides may be used. In the draw-
ings I have shown for this purpose a pair of
angle-bars 17 placed in front of the rolls and

forming substantially a trough whose vertical

sides engage the edges of the plate and guide
the latter straight into and through the rolls.
If only a smale width of plate were to be
bent, a tIOUO”h or channel-shaped member
would form a suitable guide, but to permit
the adjustment of the apparatus to plates of
various widths I prefer to use a pair of angle-
bars. These are secured in place by means
of bolts 18 passing through slots 19, formed
in the connecting-bar 14 at the front of the
rolls, and a similar slot in a suitable stand or
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frame 20, upon which the outer ends of the
guide-bars rest. By the means described the
guide-bars can be adjusted toward and from
each other, so as to accommodate plates of
various widths.

It will thus be seen that the apparatus is
readily adjustable to form pulley-wheels of any
desired width and any desired radius or cur-
vature. These adjustments can be so quickly
and readily effected that very little time will be
lostin changing from onesize to another. This
is a very important advantage, especially
when odd sizes of pulleys must be quickly
provided.

The rolls shown in the drawings are pro-
vided with straight faces and will form only
straight - faced pulley-rims. Many pulley-
rims, however, are crown-faced. To form
these, therolls will have to be shaped as shown
in Fig. 6, the large rolls 1 and 2 being pro-
vided with crown or convex faces, while the
anvil-rolls 9 and 10 are provided with match-
ing concave faces.

The apparatus described insures absolute

uniformity in output, this being due to the
fact that the anvil-rolls 9 and 10 are of small
size, so as to support the plate at points very
close together. At the same time the lower
roll 2 holds these anvil-rolls perfectly rigid,
so that they cannot spring or yield. Conse-
quently the plate will be subjected to such
stresses that the limit of the elasticity of the
metal is entirely overcome. The apparatus
also provides means for ready adjustment, so
as to manufacture rims of any desired size.

‘While the invention has been described es-
pecially for the manufacture of pulley-rims,
it will be readily apparent that it is not lim-
ited thereto, but can be used for bending or
curving plates, bands, or strips for any pur-
pose whatsoever. -

What I claim is—

1. Inbendlnwappara’ous thecomblnamonof
a plurality of main rolls, and a plurality of
smaller rolls arranged between the main rolls
and bearing against and backed bV one of said
main rolls, “and arranged to receive a blank
beﬁween themselves and another of said main
rolls.

2. Inbending apparatus, the combination of
a pair of main rolls, and a pair of smaller rolls
arranged between the main rolls and one on
either side of the plane coinciding with the
axes of said main rolls and bearing against
and backed by one of said main rolls and ar-
ranged to receive the blank between them-
selves and the other of said main rolls.

3. Inbending apparatus, the combination of
a pair of main rolls and a pair of smaller rolls
arranged between the main rolls and one on
either side of the plane coinciding with the
axes of said main rolls and bearing against
and backed by one of said main rolls and ar-
ranged to receive the blank between them-
selves and the other of said main rolls, said
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smaller rolls being frictionally driven from
the main rolls.

4. Tnbending apparatus the combination of
a pair of main rolls, a pair of smaller rolls ar-
ranged between the main rolls and one on
either side of the plane coinciding with the
axes of said main rolls and bearing against
and backed by one of said main rolls and ar-
ranged to receive a blank between themselves
and the other of said main rolls, and mechan-
ism for adjusting said rolls toward and from
each other. .

5. Inbending apparatus, the combination of
a pair of main rolls, a pair of smaller rolls ar-
ranged between the main rolls and one on
either side of the plane coinciding with the
axes of said main rolls and bearing against
and backed by one of said main rolls and ar-
ranged to receive the blank between them-
selves and the other of said main rolls, and
adjusting mechanism for said last-named roll
arranged to suspend the same and move the
same toward and from the smaller rolls.

6. In bending apparatus the combination of
a pair of main rolls, a pair of smaller rolls ar-
ranged between the main rolls and one on
either side of the plane coinciding with the
axes of said main rolls and bearing against
and backed by one of said main rolls and ar-
ranged to receive the blank between them-
selves and the other of said main rolls, adjust-
ing mechanism for said rolls, and an index for
sald adjusting mechanism.

7. Inbending apparatus, the combination of
a pair of main rolls, a pair of smaller rollsar-
ranged between the main rolls and one on
either side of the plane coinciding with the
axes of said main rolls and bearing against
and backed by one of said main rolls and ar-
ranged to receive the blank between them-

8

selves and the other of said main rolls, and a
guide in front of said rolls arranged to engage
the edges of the blank.

8. Inbendingapparatus, the combination of
a pair of main rolls, a pair of smaller rolls ar-
ranged between the main rolls and one on
either side of the plane coinciding with the

45

axes of said main rolls and bearing against .

and backed by one of said main rolls, and a
guide in front of said rolls provided with side
portions adjustable to accommodate blanks of
various widths.

9. Inbendingapparatus, the combination of
a pair of main rolls, a pair of smaller rollsar-
ranged between the main rolls and one on
either side of the plane coinciding with the
axes of said main rolls, mechanism for adjust-
ing the main rolls toward and from each other,
a guide in front of said rolls and provided
with side portions arranged to engage the
edges of the blank, and means for adjusting
the side portions of said guide to accommo-
date blanks of various widths.

10. In bendihg apparatus the combination
of a pair of main rolls, and a pair of smaller
rolls arranged between the main rolls and one
on either side of the plane coinciding with
the axes of said main rolls and bearing against
and backed by one of said main rolls and ar-
ranged to receive a blank between themselves
and the other of said main rolls, the backing-
roll being of larger diameter than the other
main roll.

In testimony whereof I, the said JosepH A.
Karraw, have hereunto set my hand.

JOSEPH A. KAPLAN.
Witnesses:

F. W. WINTER,
Roserr -C. TOTTEN.
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