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This invention relates generally to metal work-
ing machines and refers more particularly to
apparatius for forming a strip of stock of prede-
termined cross sectional contour into an arcuate

5 section,

One of the principal objects of this invention
resides- in the provision of apparatus of - the
character set forth embodying means for effect-
ing a relatively small radius bend in a prefash-

10: ioned. strip without the danger of deforming,
buckling or otherwise interferirig with the cross
sectional contour of the strip.

Another advantageous feature of this inven-
tion resides in the provision. of g metal working

1§ machine having means for forming a strip of
flat stock to a predetermined cross sectional con-
tour and having means at the delivery end there-
of for bending the strip to form a relatively small
curve in the same without interfering with the

20 cross: sectional contour thereof. In accordance
with this invention, the cross sectional contour
of the strip is maintained during bending of the
strip by an articulated shoe having portions pro-
viding. &' form corresponding in cross section fo

25 the transverse contour of the strip and extending
into the latter during the bending operation and
having other portions at opposite sides of the
form for holding the strip against the latter
sides of the form as the strip is being bent.

30 The above, as well as other objects, will be
made more apparent as this description proceeds,
especially’ when considered in connection with
the accompanying drawings, wherein:

Figure 1 is a semi-diagrammatic side eleva-

35 tional view of a portion of g metal working ma-
chine equipped with the present invention;

Figure 2 is an enlarged fragmentary side ele-
vational view, partly in section, of the means at
the delivery end of the metal working machine

40- for bending the strip of stock:

Figure 3 is & sectional view taken substantially
on the plane indicated by the line 2—3 of Fig-
ure 2;

Figure 4 is a perspective of the underside of

45 the:articulated shoe showing a. strip of prefash-
ioned stock in’ operative relation thereto;

Figure 5'is ah-enlarged plan view of the shoe
shown in Figure 4;

Figure 6 is a cross sectional view taken sub-

50 stantially on- the plane indicated by the line §—8
of Figure 5; and ‘

Figure 7 is. a cross sectional view through a
prefashioned strip of.stock.

Referring now more in detail to the drawings,

55. it-will be noted that there is diagrammatically

(CL 153—3)

illustrated in Figure 1, a portion of a rolling mg-
chine 18 comprising g plurality of sets of form-
ing rolls 4 cooperating with each other to form
a strip of flat stock to g predetermined cross
sectional contour. For the burpose of illustra-
tion, the rolls {1 may be considered to” possess
the configuration required to progressively form
the strip of stock to the cross sectional contour
illustrated in Figure 7, although it is to be un-
derstood that this contour may vary materially
without departing from the spirit and scope of
this invention.

The particular strip selected herein for the
pburpose of illustrating this invention is desig-
nated in Figure 7 by the reference character {2
and is in the form of a frame bead fashioned of
relatively “light  gauge sheet metal and having
opposed side walls 13 and 14 spaced laterally
from each other. In the present instance, the
side walls are integrally connected by means of
an arcuate base portion 15 and the free longi-
tudinal edge of the side wall {3 projects beyond
the corresponding edge of the side wall 14 and is
bent upon. itself as indicated by the reference
character (6.

The strip {2 is formed to the cross sectional
contour shown in Figure 7 by the rolling machine
{0 with the channel of the strip opening in an
upward direction and the machine is equipped
with ‘bending means 7 at the delivery end
thereof for imparting the relatively sharp bend
in the strip 12, designated in Figure 2 by the
dot and dash lines 18. Upon reference to this
latter figure, it will be noted that the bending
means IT comprises a fixture {9 supported for
oscillation about the axis of a guide roll 20 at
the delivery end of the machine and adapted to
cooperate with a fixed form 2! to bend the strip
about the center or axis 22 of the form.

In detail, the fixture 19 comprises- an arm 23
having the inner end journalled on the guide roll
shaft 24 and having an adjustable follower 25 at
the outer end thereof adapted to engage a ro-
tatable cam 26. The cam 26 is driven in any
suitable manner from the source of power em-
ployed to operate the machine and the develop-
ment of the cam is predetermined to oscillate the
fixture 19 in a direction to effect & bending of
the strip about the axis of the form 21.

In the present instance, the form 21 is secured
to a shaft 271 supported above the guide roll 20
with the axis 22 thereof in a common vertical
plane with the axis of the guide roll shaft 24.
As shown in Figure 2, the form 21 is annular
with the exception of the lower portion 28 thereof
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which extends fangentially from the periphery of
the form or, in other words, extends in a straight
line toward the entrant end of the rolling ma-
chine. The outer surface of the form is provided
with a channel 29 extending from the end of the
portion 28 around the entire form and cooper-
ates with a groove 30 of similar width formed
in the periphery of the guide roll 20 to receive an
articulated elongated shoe 31.

Upon reference to Figure 3, it will be noted
that the shoe 31 is removably secured in the
channel 29 by means of the fastener elements 32
threadedly mounted in one side of the portion
28 of the form 2i. The shoe 31 is formed of a
plurality of sections supported in juxtaposition
to each other by means of a plurality of spring
wire strands 33 extending through aligned open-
ings 34 in the sections and secured against acci-
dental disengagement. The spring wire strands
serve to permanently secure the several sections
of the articulated shoe in assembled relationship
and possess sufficient resiliency to permit the
shoe to be bent around the form 21 by the fixture
19 in the manner clearly shown in Figure 2. In
this connection, it may be pointed out that the
adjacent surfaces of the sections above the wire
strands 33 are tapered or relieved as at 35 to
provide the clearance required to permit the nec-
essary bending of the shoe.

Upon reference to Figure 6, it will be noted
that each of the sections of the articulated shoe
are formed with four openings 34 therethrough
and that these openings are spaced laterally from
each other in a common plane. As shown in
Figure 5, one strip of wire 36 is threaded through
the aligsned openings 37 in the several sections
of the shoes and is returned through the aligned
openings 38 in these sections. Another strip of
wire 38 is threaded through the aligned openings

‘40 in the sections and is returned through the

openings 41. The free ends of the wire strands
beyond the end section of the shoe may be united
together by brazing or welding. It will be noted
from Figure 2 that the section 42 at the end of
the shoe remote from the bending fixture 19 is
longer than the remaining sections and this sec~
tion forms 2 pilot for guiding the strip 12 into
engagement with the following sections as the
strip is advanced through the machine.

The cross sectional contour of each of the sec-
tions of the articulated shoe is substantially iden-
tical and, in the present instance, is illustrated
in Figures 3 and 6. In detail, each of the sec-
tions of the shoe are formed with a depending
tongue or form 43 corresponding in cross section
to the cross sectional area of the strip 2 and
dimensioned in such a manner as to be snugly
received by the strip 12 as it is advanced along
its path of travel. In order to insure aligning of
the tongue portions on the several sections of the
articulated shoe, the diameter of the openings 34
is greater than the diameter of the wire strands
projecting through these openings so as to per-
mit a limited degree of lateral shifting movement
of the sections relative to each other. This per-
mits the tongues on the several sections to co-
operate with each other to provide, in effect, a
continuous form throughout the length of the
shoe and each of the sections of the latter are
undercut on opposite sides of the tongue to form
continuous recesses 84 for receiving the free edge
portions of the strip 2. In this connection, at-
tention is called to the fact that the width of the
recesses 44 at opposite sides of the tongues is
s:ch as to urge the side walls of the strip into
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intimate contacting relation with the tongue or
form so that the strip will be positively held to
its prefashioned cross sectional contour during
the operation of the fixture 19 to bend this strip
in the manner shown in Figure 2. It will also
be noted from Figure 5 that the tongue on the
pilot section 82 is tapered slightly to facilitate
guiding the strip info engagement with the
tongues on the following sections of the shoe.

Operation

As the strip leaves the last set of forming rolls
{{ in the apparatus, the same assumes & Cross sec-
tional contour shown in Figure 7 and continued
advancement thereof along its path of travel
effects a telescoping engagement of the strip with
the depending form or tongue on the pilot section
42 of the articulated shoe 3f. The pilot 42 guides
the strip into successive engagement with the
tongues on the following sections of the articu-
lated shce and the strip is forced into intimate
contacting relation with the tongues of the articu-
lated sections of the shoe by means of the guide
roll 268. In this connection, attention is called to
Figure 3 wherein it will be noted that the guide
roll 20 is formed with an annular recess 45 therein
adapted to receive the form or tongue 43 and
affording a clearance with the latter approximat-
ing the gauge or thickness of the metal forming
the strip 12. Consequently, as the strip is ad-
vanced between the guide roll 28 and the tongue
43 on the articulated shoe, the strip is forced
over the tongue and the side walls of the strip are
effectively braced by means of the walls of the
recesses 44 opposite the tongue. As the strip
continues to advance along its path of travel in
telescoping relation with the tongue 43 on the
articulated shoe, the arm 23 is actuated by the
cam 26 to bring the bending fixture 19 into
engagement with the outer end portion of the
shoe. In this connection, attention is called to
the fact that the fixture 19 straddles the strip so
that continued movement of the fixture by the
cam 26 exerts a pressure on the shoe to bend the
latter and portion of the strip associated there-
with out of the path of travel. This causes the
shoe to assume the arc of the adjacent portion of
the form 21 and produces the desired bend in
the strip. It follows from the foregoing that
during this bending operation, the strip is pre-
vented from buckling or otherwise changing in
cross sectional contour by reason of the several
sections of the articulated shoe.

What I claim as my invention is:

1. In a2 metal working machine, means for ;

advancing a strip of stock of predetermined cross
sectional contour along a path of travel, an elon-
gated articulated shoe supported in the path of
travel of the strip and having portions em-

- pracing the strip as it is advanced relative to the

shoe, and a bending fixture engageable with
the shoe and operable during advancement of
the strip relative to the shoe for bending the strip
out of the path of travel aforesaid.

2. In a metal working machine, means for ad-
vancing a strip of stock of predetermined cross
sectional contour along a path of travel, a shoe
supported in said path of travel and having a
portion frictionally received by the strip as the
latter is advanced relative to the shoe, and bend-
ing means acting upcn the shoe during advance-
ment of the strip relative thereto for bending the
strip out of its path of fravel.

3. In a metal working machine, means for ad-
vancing a strip of stock of predetermined cross
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sectional contour along a path of travel, an
elongated articulated shoe supported in said path
of travel having a portion conforming in cross
sectional contour to the cross sectional contour

- of the strip and frictionally received by the strip

as the latter is advanced along said path of travel,
and bending mesans acting upon the shoe for
bending the strip out of itg path of travel during
advancement of the strip relative to the shoe.

4. In a metal working machine, means for ad-
vancing a strip of stock of predetermined cross
sectional ccntour along g path of travel, an
elongated articulated shoe supported in said path
of travel having a portion received by the strip
as it is advanced along said path of travel and
having portions at opposite sides of the strip fric-
tionally engaging the side walls of the latter to
maintain the latter into engagement with the
portion aforesaid of the shoe, and means for
bending the shoe with the portion of the strip
engaged thereby out of said path of travel.

5. In a metal working machine, means for ad-
vancing a strip of stock of predetermined cross
sectional contour along a path of travel, an elon-
gated articulated shoe supported in said path of
travel having a portion conforming in cross sec~
tional contour to the cross sectional contour of
the strip and received by the strip as it is ad-
vanced along said path of travel, said shoe hav-
ing other portions at opposite sides of the portion
aforesaid engageable with the sides of the strip
to maintain the same in frictional contact with
the first named portion of the shoe, and means

acting on the shoe for bending the strip out of its.

path of travel.

6. In a metal working machine, means for ad-
vancing a strip of stock of predetermined cross
sectional contour along a path of travel, an elon-
gated articulated shoe supported in the path of
travel and having a longitudinally extending por-
tion adapted to be received by the strip as it is
advanced along said path of travel, a roll Jour-
nalled at one side of the path of travel and co-
operating with the portion aforesaid of the shoe
to roll the strip into intimate contacting relation
with said portion, and means for subsequently
bending the strip out of its path of travel.

7. In a metal working machine, means for ad-
vancing a strip of stock of predetermined cross
sectional contour along a path of travel, an elon-
gated articulated shoe supported in said path of
travel having a longitudinally extending portion
conforming in cross sectional contour to the cross
sectional contour of the strip and frictionally re-
ceived by the strip as the latter is advanced along
said path of travel, means for rolling the strip
into intimate contacting relation with the portion
aforesaid of the shoe, and means acting upon the
shoe for bending the strip out of its path of travel,

8. In a metal working machine; an elongated
articulated shoe having a longitudinally extend-
ing portion corresponding in cross sectional con-
tour to the cross sectional contour of the strip to
be worked, means for advancing the strip rela-~
tive to the shoe, a pilot forming a section of the
shoe and operable to guide the strip into telescopic
engagement with the portion aforesaid of the
shoe, and means acting upon the shoeé for bend-
ing the strip out of its path of travel.

9. In a metal working machine,; means for ad-
vancing a strip of stock of predetermined Cross
sectional contour along a path of travel, a form
positioned to one side of the path of travel and
having an arcuate surface, an elongated articu-
lated shoe supported in the path of travel of the

3

strip and having a longitudinally extending por-
tion ¢orresponding in cross sectional contour to
the strip and adapted to be received by the strip
as it is advanced along the path of travel, means
at the side of the path of travel opposite the form
for rolling the strip into intimate contacting re-
lation with the longitudinally extending portion
aforesaid of the shoe, and means acting upon the
articulated shoe for bending the same out of the
path of travel of the strip against the arcuate sur-
face of the form.

10. In a metal working machine, means for ad-
vancing a strip of stock along a path of travel,
an articulated shoe supported in said path of
travel and having a portion received by the strip
as it is advanced along the path of travel, a roller

Iocated to one side of the path of travel and co--

overating with the shoe to support opposite sides
of the strip substantially throughout its Cross sec-
tional area, and means effective upon continued
advancement of the strip between the roller and
shoe to bend the portion of the strip engaged by
the shoe out of the path of travel,

11. In a metal working machine, means for ad-
vancing a strip of stock along a path of travel, an
articulated shoe supported in said path of travel
and having a portion received by the strip as it
is advanced along said path, a roller supported to
one side of the path of travel and having a pe-
ripheral surface contoured to cooperate with the
shoe in supporting the strip throughout the cross
sectional ares thereof, a form located at the oppo-
site side of the path of travel of the strip, and
means supported in said path of. travel beyond
the form and effective upon continued advance-
ment of the strip to bend the portion of the latier
engaged by the shoe over said form.

12. In a metal working machine, means for ad-
vancing a, strip of stock of predetermined cross
sectional contour along a path of travel, a shoe
supported in said.path of travel and having por-
tions embracing the strip as 1t is advanced rela-
tive to the shoe, and means effective during ad-
vancement of the strip relative to the shoe to en-
gage said shoe and bend the strip out of the path
of travel aforesaid.

13. In a metal working machine, means for
advancing a strip of stock of predetermined cross
sectional contour along a path of travel, a roll
positioned to one side of the bath of travel and
having a peripheral surface contoured to engage
2 portion of the outer surface of the strip of
stock as it is advanced along said path of travel,
an elongated articulated shoe supported opposite
the roll in the path of travel and having a por-
tion received by the strip as it is advanced along
said path of travel, said shoe further having por-
tions at opposite sides of the strip cooperating
with the contoured surface of the roll to frie-
tionally engage the side walls of the strip sub-
stantially throughout the cross sectional area
of the latter, and means for bending the strip
out of its path of travel as the strip is advanced
between the roll and shoe.

14. In a metal working machine, an elongated
articulated shoe having a longitudinally extend-
ing rib of predetermined cross sectional contour,
a member positioned opposite the rib and having
a recess within which the rib extends, means for
advancing a strip of stock of a cross sectional
contour corresponding to the cross sectional con-
tour of the rib between the shoe and member. in
a manner to telescope the stock with the rib, and
means effective upon advancement of the stock
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betweern. the member and shoe to bend the shoe
with the stock out of the path of travel.

15. In & metal working machine, means for
advancing a strip of stock of predetermined cross
sectional contour along a path of travel, an elon-
gated articulated shoe supported in the path of
travel of the strip and having a longitudinally
extending rib corresponding in ecross sectional
contour to the cross sectional contour of the strip
and adapted to be telescoped by the strip as it is
advanced along said path of travel, and a mem-
ber positioned opposite the shoe and engageable
with the strip to maintain the latter in fric-
tional engagement with the rib on the shoe, and
means acting upon the articulated shoe for bend-

" ing the strip out of the path of travel thereof.

16. In s metal working machine, means for
advancing a strip of stock of substantially U-
shaped cross sectional contour- along a prede-
termined path of travel, an elongated articulated
shoe having & longitudinally extending rib posi-
tioned in the path of travel of the strip and cor-
responding in cross sectional contour to the cross

2,143,442

sectional contour of the strip so-as to be received

by the strip as the latter is advanced along said
path of travel, and bending means effective dur-
ing advancement of the strip relative to the shoe
for bending the shoe with the strip out of its
path of travel.

17. In a metal working machine, means for
advancing a strip of stock of substantially U-
shaped cross sectional contour along a predeter-
mined path of travel, an elongated articulated
shoe having a longitudinally extending rib lo-
cated in the path of travel of the strip and hav-
ing a cross sectional contour corresponding to
the cross sectional contour of the strip to be re-
ceived by the strip as it is advanced along said
path of travel, said shoe further having under-
cut recesses on cpposite sides of the rib to receive
the free longitudinal edge portions of the strip
as it is advanced along said path of travel, and
bending means acting upon the shoe during ad-
vancement of the strip relative to the shoe for
bending the strip out of its path of travel.

HOMER G. KELLOGG.
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