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This invention relates generally to metal work-
ing machines and refers more particularly to

apparatus for bending strip

Tt is one of the principal objects of this in-
vention to provide a machine embodying mech-

anism capable of

bending strip stock to a pre-

determined longitudinal contour with a relatively
few operations which are effected with such ra-

pidity that the production of the strips is ap-~

preciably increased.
Another advantageous feature of this inven-

tion resides in the

provision of a machine capable

of longitudinally bending strip stock having a
prefashioned cross sectional contour without
overstressing the metal or deforming the original
cross sectional shape of the strip.

" With the above,

as well as other objects in view,

the invention resides in the novel arrangement

of parts and the

manner in which the latter

cooperate to perform the bending operation.
This arrangement will be made more apparent

as the description

proceeds, especially. when con-

sidered in connection with the accompanying
drawings, wherein—

Figure 1 is a fragmentary top plan view of a
bending machine constructed in accordance with

this invention;
Figures 2, 3, 4,

5, and 6 are sectional views

taken substantially on the planes indicated by the
lines 2—2, 3—3, 4—4, 5—8, and 6—8 of Figure 1;
Figure 7 is a fragmentary plan view, partly in
section, of a portion of the machine;
Figure 8 is a sectional view taken substantially
on the plane indicated by the line 8—8 of Fig-

ure 7;

Figures 9 to 11, inclusive, are semi-diagram-
matic views illustrating several steps in the op-
eration of the machine;

Figures 12 and

13 are respectively sectional

views taken substantially on the planes indi-
cated by the lines t2—i{2 and 13—I13 of Figure

13

Figure 14 is a perspective view of one of the

plugs employed to

prevent collapsing of the strip-

during the hending operation;

Figure 15 is a

side elevational view of the

strip fashioned in accordance with this' inven-

tion; and

Figure 16 is a cross sectional view taken sub-

stantially on the

plane indicated by the line

16—:16 of Figure 15.

The machine selected herein for the purpose
of ilustrating the present invention is adapted
to bend a strip of stock of the cross sectional con~

tour illustrated in Figure 16 to the longitudinal '
contour shown in Figure 15. The finish strip
shown by the full lines in Figure 15 may be used
as 8 part of & windshield molding frame for ve-
hicle bodies, although it will be noted. from the §
following -description that the machine is by no
means limited to the formation of the strip of
stock to the particular contour shown herein.
Upon reference to Figures 9 to 11, inclusive,
it will be noted that a strip of stock A having 10
the desired cross sectional contour is inserted
between a clamp B and a form C. The form C
comprises two sections D and E supported for
movement toward and away from each other.
The cooperating sections of the form C are so 15
positioned with respect to each other that the
side surface F of one section forms a continuation
of the corresponding slde surface of the other
section and both of these surfaces cooperate to
define the Iongitudinal contour indicated by the 20
dotted lines in Figure 15. It may be pointed out
at this time that the machine is designed to ac~

tually bend the strip A beyond the final con-
~ tour indicated by the full lines in Figure 15 in

order to compensate for the inherent spring ac- 28
tion of the metal from which the strip is formed.
The amount of “over-bending” of the strip de-
pends upon the particular characteristics of the
metal from which the strip is fashioned and is
predetermined so that when the bending pres- 30
sure is relieved from the strip, the latter will
spring back to the predetermined desired final
contour.

The side surfaces F of the sections of the form
C are formed with a recess G shown in Figure 35
13 as having a cross sectional contour predeter-
mined to cooperate with a recess H in the clamp
B to receive the strip A and to substantially en-
gage the latter throughout the cross sectional

. area of the same. The clamp B is supported op-

posite the contoured side edges F of the form
for movement toward and away from the latter,
and serves to effectively secure the central por-
tion of the strip A against the form. ‘

The strip A is positioned with the central por-
tion thereof opposite the clamp B by means of &

45

suitable stop I and after peing located by this

stop, the clamp B is moved from the open posi-
tion thereof shown in Figure 9 to the closed posi- oo
tion illustrated in Figure 10. The inner side sur-
face of the clamp B corresponds in longitudinal
contour to the central portion of the form C
and when in the position thereof shown in Fig-
ure 10, effectively clamps the central part of the 55
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strip A against the adjacent surface of the form
C. , )

A palr of shoes J and K are supported upon
.opposite sides of the clamp B in the plane of
the form C for movement toward and away from
the latter. The shoes are elongated in the di-
rection of length of the strip A and the inner
ends of the shoes are pivotally supported for
swinging movement in the plane of the form ¢
in the manner shown in Figure 7 to permit the
shoes to follow the arcuate end portions of the
form C. Attention
this time that the bending surfaces of the shoes
are formed with longitudinally extending re-
cesses L thereln shown in Figure 13 &s having
& cross sectional contour predetermined to co-
operate with the recess Gt in the side surface of
the form to effectively support the strip through-
out the cross sectional area of ‘the latter. Thus,
it will be seen that the shoes cooperate with

the clamp B and form C in preserving the cross

sectional contour of the strip during the bend-
ing operation and, in the present instance, col-
lapsing of the tubular end portions M of the
strip is prevented by inserting a core N in each
end of the strip before the latter is bent around
the end portions of the form C.

After the shoes and core members N are lo-
cated in their operative positions with respect
to the sirlp, the free ends of the shoes are
clamped into engagement with the strip by swing-
Ing the pivoted clamping members O to the posi-
shown in Figure 1. Upon comple-
tion of .this operation, the shoes J and B are
respectively swung in directions away from the
clamp B about the axes P and Q to the final
positions thereof shown in Figure 11, As a re-
sult, the extremities of the strip A are effectively
bent around the side edges F of the form C and,
since the longitudinal contour of the latter cor-
responds to the dotted line shape illustrated in

'Flgure 15, it follows that the strip will be bent

to this contour.

Upon completion of the above operatfon, the
pivoted clamping members O are returned to
their inoperative positions shown in Figure 10
and the shoes, as well as the clamp B, are moved
away from the form C. As a consequence, the
strip springs back to the tull line position shown
In Figure 15 away from the form C, and the
cooperating sections of this form are moved
slightly away from each other to permit with-
drawing the gage R which determines the length
of the finish strip. The cooperating sections of
form are then moved toward each other to
the dot-dash line positions thereof shown in
Figure 9 and the strip is removed from the
machine. Prior to removing the strip from the
machine, the cores N are, of course, removed
from the ends of the strip and this is accom-
plished by merely swinging the arms S, shown
in Figure 12, outwardly,

Referring now more in detail to the particular
construction of the machine, it will be noted
from Figure 3 that the clamp B is slidably sup-
ported upon a plate 20 in the plane of the form
C and is adjustably connected to a holder 21
which, in turn, is operatively connected to suit-
able fluid pressure actuated means 22 through
the medium of the linkage 23. The linkage 23
comprises a pair of toggle links having the outer
ends respectively pivotally connected to the
holder 21 and machine frame and having the
inner ends pivotally connected to a piston rod
24 having the lower end secured to the piston

I8 also called to the fact at -
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25 of tne fluid pressure actuating means 22. The
piston 28 is reciprocably mounted in g vertical
cylinder 26 having the lower end bivotally con-
nected to the machine frame, as at 21. The
cylinder 28 is located in 8 fluid pressure system
(not shown) and the operation of the piston 25
i3 controlled by a valve 28 having a lever 29 con-
veniently positioned for
operator. The arrangement is such that in one
bposition of the valve, fluld under Pressure is
admitted to the cylinder 26 at the underside

‘of the piston 28 and the latter is moved upwardly

relative to the cylinder. Upward movement of
the piston effects & corresponding movement of
the adjacent ends of the toggle linkage by the
rod 24 and since one end of

otally connected to the machine frame,
lows. that the clamp B is moved away-from the
form C. On the other hand, when fluid pressure
Is admitted to the cylinder 26 at the top side of
the piston 25 to move the

the stock therebetween, :

It has previously been stated that after the
entral portion of the stock is secured to the
form C by the clamp B, the shoes J and K on

opposite sides of the clamp are moved into en-.

gagement with the strip
each shoe is actuated by fluld pressure means
30 having a cylinder 31 secured to a table 32
and having a piston 33 operatively connected to
a sliding head 34 through

of stock. In detail,

37 enagageable in g recess 38 formed in the shoe
holder 39 adjacent the inner end thereof and
permitting swinging movement of the shoe in
the plane of the form C. The shoe holder 39
for each shoe is vieldably maintained into en-

pressure means 30 to maintain the shoes in con-
tacting relation with the strip of stock through-
out the length of the shoes. .

It will, of course, be understood from the
foregoing that two tables 32 are bProvided, one
for each shoe assembly and that the actuating
means for the shoes including the clamps O are
respectively carried by the two tables to form
In effect separate units. However, the fluid pres-
Sure actuating means for the shoes are simul-
taneoisly operated to move the shoes in unison
toward and away from the form C. In other
words, the cylinders 31 are connected in a com-
mon fluid supply system which is controlled by
a valve 41 having an operating lever 42 located
adjacent the operating lever
manipulation. The arrangement is such that
Wwhen it is desired to move the shoes into clamp-
ing engagement with the stock, fluid bressure
is supplied to the cylinders 3! at the rear sides
of the pistons 33 and the latter are moved in
& direction toward the form C to effect g corre-
sponding movement of the shoes J and K, On
the other hand, when it is desired to release
the shoes from clamping engagement with the
stock, fluid pressure is admitted to the cylinders
31 at the front sides of the pistons 33 cause the

manipulation by the-
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Iatter to move rearwardly or in & direction away
from the form C. . C '

After the shoes have been moved into clamp-
ing engagement with the strip of stock in the

manner previously set forth, the shoes are re- .

spectively swung. about the axes P and Q to
bend the stock around the opposite ends of the
form .C. This is accomplished, in the present

instance, by oscillating the tables 32 in opposite

10

15

20

directions from the position thereof shown in
Fligure 10 to the position illustrated in Figure
11. Upon reference to Figure 3, it will be noted
that each table 32 is secured to & driving flange
43 integrally connected to the upper end of &
driven shaft 44 having the lower end coupled
to a power take-off shaft 48 which, in turn, is
operatively connected to a reversible electric
motor 48 through the medium of & speed re-
ducer 41. Attention is called to the fact at this
time that the driven shaft 44 for one of the tables
32 is rotatably supported in a hub 48 on the

" axis P and the shaft &4 for the other table 32

25

30

40

60

is revolubly supported in a similar hub with

its axis coincident with the axis Q.

Tt will be apparent from the foregoing that
each shaft 44 is driven by a separate driving
means and that each of the driving means em-
bodies a reversible motor 46. However, the two
motors are preferably located in & common elec-
trical circuit and the flelds of the motors are
reversed in the usual manner to oscillate the
tables by & pair of switch buttons 50 and §1 sup-
ported on the machine adjacent the fluid pres-
sure controlled means 29 and 42 for convenient
manipulation. Of course, the motors are auto-
matically stopped at the end of travel of the
tables 32 in each direction and this is accom-
plished in the manner shown in Figure 4 by pro-
viding each shaft 44 with a pair of trip rings 52
and §3. The ring 52 is provided with a radially
outwardly extending finger 54 adapted to open
the limit switch 85 in one direction of oscilla-
tion of the associated table 32 and the ring 83
is adapted to open a second limit switch 66 to
d!scontinue oscillation of the associate table 32
in' the opposite direction. "It will be observed
that both rings may be adjusted to vary the rel-
atlve positions of the fingers with respect to the
1imit switches so as to vary the length of oscil-
lation of the tables in either direction. If de-
sired, the circuit (not shown) in which the elec-
tric motors are connected may be provided with
an emergency switch for discontinuing the op-
eration of the motors at any point in the cycle.
In the event the operator desires to accomplish
this result, a third switch button 51 is supported
adjacent the switch controls 50 and 51.

‘With the above construction, 1t will be noted
that when the parts are in the positon thereof
shown in Figure 10 and it is desired to complete
the bending operation, the operator merely
presses the push button §i. This action closes
the circuit to the electric motor 48 and causes
both tables 32 to swing in opposite directions
about their respective axes P and Q to the po-
sitions illustrated in Figure 1L. Inasmuch as
the shoes are carried by the tables, it necessarily
follows that these shoes move. as & unit with the
tables and, in view of the fact that the shoes
are yieldably maintained into clamping engage-
ment with the stock, it also follows that the
stock is bent around the opposite end portions
of the form C. )

The sections E. and D of the form C are re-
spectively secured to studs 60 and 61 having the

“tions of the form toward each other

3
lower ends 62 respectively secured to the shafts
44 on the axes P and Q. The arrangement is
such that the section E Is carrled by the sup-
porting and driving unit for the shoe J, while
the section D is carried by the supporting and
‘driving unit for the shoe K. These two units
are designated in Figure 2 by the reference char-
acters 63 and 64. The unit 638 is carried by a
plate 88 which is slidably mounted on the bed
§8 of the machine for movement toward and
away from the unit 84, The latter unit, on the
other hand, is carried by & plate 87 similar to
the plate 66 and which is mounted on the bed
€6 in the same manner as the plate 68 for move-~

. ment toward and away from the unit 63. The

two units are interconnected by means of a pair
of racks 68 and an intermeshing pinion 89. Upon

reference to Figure 2, it will be noted that the
upper rack 68 has one end pivotally connected-

to the unit 64 and that the opposite end of the

lower rack is pivotally connected to the unit 63.

The racks are suitably supported in intermesh-
ing relationship with the intermediate pinion 69
so that rotation of this pinion in one direction
causes the sections of the form to move toward
each other and rotation of the pinion in the op-
posite direction effects a movement of the sec-
tions of the form away from each other. Re-

10

15

20

25

ferring now to Figure 3 of the drawings, it will .

be noted that the pinion 89 is secured to & shaft
70 which extends to the front side of the ma-
chine and has an operating lever T4 secured
thereto. Thus, it will be seen that by manipula-
tion of the lever 1{, the sections of the form may
be moved toward and away from each other de-
pending upon the direction of swinging move-
ment of the lever.

Upon reference to Figure 6, it will be noted
that the sections of the form are accurately lo-~
cated in their innermost positions by means of
a gage 12 adapted to be inserted between ad-
jacent edges of the sections of the form prior to
relatively moving these sections toward each
other. It will be apparent that the gage acts
as a stop to limit relative movement of the sec-
and thereby
controls the dimension of the finish strip.

Owing to the fact that the only securing’

means for the sections of the form C is the
studs 60 and 61, previously described, it may be
desirable to provide some means for preventing
oscillation of the sections about the axes P and
Q. This is accomplished by a bracket 13 slid-
ably supparted on the plate 20 in the plane of
the form C at the outer side of the latter and
having a portion overlapping the two sections
of the form. The latter portion of the bracket
is shown in Figure 3 as having a depending tongue
14 adapted to engage inalignedrecesses 15 formed
in the top surfaces of the sections of the form.
The bracket is secured to the plate 20 by means
of fastener elements 16. which extend through
slots 17 and are threaded into the plate 20. The
slots 11 are elongated in a direction transverse
to the recesses 15 and provide for accurately po-
sitioning the two sections of the form with re-
spect to each other. A suitable vernier adjust-
ment 18 is shown in Figure 3 for the purpose of
adjusting the bracket in the direction of length
of the slots 1T.

Reference was made in the general description
of the invention to the fact that .collapsing of
the opposite end portions of the strip is preverit-
ed during the bending operation by inserting a
core N in each of the ends of the strip prior
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4

to bending the end portion of the strip around
the form. . The core is shown in Figure 14 as
comprising & laminated section 80 and a handle
portion 81 suitably secured to the laminated sec-
tion by the coupling 82. The laminated sec-
tions 80 of the cores N are adapted to be tele-
scoped into the tubular end portions M of the
strip when the latter is in the Dosition thereof
shown in Figure 10, and are designed to Al the
tubular portions so that there will he no tendency
for the latter to collapse during the final bend-
ing operation shown in Figure 11. The cores are
removed from the ends of the strip after the
bending pressure has been released from the
strip and before the latter is removed from the
machine.

For accomplishing the above result, it will be
noted that each table 82 has a bracket 83 se-
cured thereto and that a lever S is plvoted to
each bracket by means of a pin 84. The brackets
are shown in Figures 9 to 11, inclusive, as being
so positioned on their respective tables that dur-
ing the final bending operations, the handle por-
tions 81 of the cores are received between
laterally projecting lugs 85 on the handles 8. In
other words, the arrangement is such that when
the parts are in the position illustrated in Figure
11, the handle portions 81 of the cores assume
positions between the lugs 85 on the levers S so
that outward movement of these levers about
their pivots 84 engages the lugs 85 with the head
portions 87 on the extremities of the cores and
releases the cores from the ends of the strip.

What I claim as my invention is:

1. In a machine for bending a strip of stock to
a predetermined longitudina]l contour, a form
having sections supported for relative movement
toward and away from each other and cooper-
ating in one relative position to provide the form
with a side surface corresponding in shape to
sald predetermined longitudinal contour, a clamp
arranged to clamp the intermediate portion of
the strip of stock to each of said sections and to
provide a continuous support for the strip of
stock, shoes supported in the plane of the form for
movement as a unit with the sections aforesaid
of the form’ means for rotating the shoes relative
to the form, and means also movable as a unit
with the sections for yieldably urging the shoes
in a direction toward the side surface of the form
throughout rotation of the shoes in one direction
relative to the form to bend the strip of stock
around portions of the side surface of the form.

2. In & machine for bending a strip of stock
to a predetermined longitudinal contour, a form
having sections supported for movement toward
and away from each other and cooperating in one
relative position to provide the form with a side
surface corresponding in shape to said predeter-
mined longitudinal contour, a member overlap-
ping the adjacent edges of said sections to provide
a continuous support for the strip of stock, a shoe
movable as a unit with each section of the form
and supported in the plane of the form, yield-
able means movable as 3 unit with each section
for urging the shoes in a direction toward the
form to clamp a strip of stock against the form,
and means for rotating the shoes relative to the
form to bend the strip of stock around portions
of the side surface of the form.

3. In a machine for bending a strip of stock.to
8 predetermined longitudinal contour, a form
having sections supported for movement toward
and away from each other and cooperating in one
relative position to provide the form with g side
surface corresponding in shape to sald predeter-
mined longitudinal contour, a member overlap-

-to permit removal

2,100,433

ping the adjacent edges of sald sections to pro-
vide & continuous support for the strip of stock,
a table movable as & unit with each section of
the form and supported for oscillation, a shoe
mounted on each table in the plane of ‘the form,
means also supported on each table for yieldably
urgingtheahoeslnadirectiontowa.rdtheform
to clamp a strip of stock against the side syr-.
face of the form, means movable as g unit with
one section of the form and operatively con-
nected to the table associated with the latter sec-
tion for rotating the table in a direction to move
the shoe on said table relative to the form, and
means movable as a unit with the other section
of the form and
table associated therewith for simultaneously ro-
tating the shoe mounted on the latter table rela-
tive to the form.

4. In a machine for bending a strip of stock to
8 predetermined longitudinal contour, 2 form
having sections supported for movement toward
and away from each other and cooperating in
one relative position to provide the form with a
side surface corresponding in shape to sald pre-
determined longitudinal contour, a clamping
member overlapping the adjacent edges of the
sections, a shoe movable with each section of the
form and supported in the plane of the form
for rotative movement relative to the form, means
2lso movable as a unit with each form for yield-
ably urging the shoes in a direction toward the
section to clamp a strip of stock against the side
surface of the form, means movable as a unit
with one section of the form and operatively con-
nected to the shoe assoclated with the latter sec-
tion to rotate the shoe In one direction relative
to the form, and means movable as a unit with
the other section of the form and operatively
connected to the shne associated with the latter
section for rotating said shoe in the opposite di-
rection relative to the form.

5. In a machine for bending a strip of stock to
& predetermined longitudinal contour, a form
having relatively movable sections having side
surfaces grooved to receive a strip of stock, said
sections being supported in & common plane with
the adjacent edges thereof spaced from each
other a sufficient distance to provide the re-
quired relative movement of the sections toward
each other subsequent to the bending operation

in the form and having side surfaces cooperating
to form a substantially continuous working face
on the form corresponding fo the predetermined
longitudinal contour aforesaid, a.clamp movable
toward and away from the form in the plane of
the latter and having an elongated clamping face
overlapping the joint between the adjacent edges
of the sections to clamp the intermediate portion
of -the strip of stock against both sections of
said form, a bending shoe movable as a unit with
one of the sections and supported at one side of
the clamping means for movement relative to the
form throughout a path of travel predetermined
to bend one end portion of the strip around the
working face of the section aforesaid of the form,
means also movable with the above named sec-
tion of the form for moving said shoe through-
out the path of travel thereof, a second shoe
forming a unit with the other section of the
form and supported at the opposite side of the
clamping means for movement relative to the
second section of the form throughout a path
of travel predetermined to bend the opposite end

of the strip around the working face of the sec-

operatively connected to the

of the stock from the grooves’
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ond section of the form, and means for actuat-
ing the second shoe independently of the first
shoe and forming a unit with the second named
section of the form.

6. In a machine for bending a strip of stock
to a predetermined longitudinal contour, a form
having relatively movable sections having side
surfaces grooved to receive a strip of stock, sald
sections being supported in a common plane with

the adjacent edges spaced from each other a -

sufficient distance to provide the required rela-
tive movement of the sections toward each other
subsequent to the bending operation to permit
removal of the stock from the grooves in the form
and having side surfaces cooperating to form a
substantially continuous working face on the
form conforming to the predetermined longitudi-
nal contour aforesaid, an oscillatable table mov-
able as 8 unit with each section of the form, a
shoe carried by each table in the plane of the
form and cooperating with the side surface of the
form to yieldably clamp a strip of stock thereto,
and means also movable as a unit with each sec-
tion of the form for oscillating the tables ina
direction to move the shoes relative to the form
and thereby bend the strip of stock around the
working faces of the sections of the form, the
two driving means being independent and free
from connection with each other.

7. In & machine for bending a strip of stock
to a predetermined longitudinal contour, a pair of
sections having side surfaces grooved to corre-

_ spond to the cross-sectional contour of the strip
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of stock and supported for relative movement to-
ward and away from each other with their ad-
jacent edges normally spaced from each other,
a clamp overlapping the aforesaid adjacent edges
of the sections and arranged to clamp the inter-
mediate portion of the strip of stock to both of

said sections and to provide continuous longitu-

dinal support for the strip of stock, a shoe at
each side of the clamp grooved to correspond to
the cross-sectional contour of the strip of stock

and movable in opposite directions from the .

clamp in the plane of the form, hydraulic means
for urging sald shoes toward said sections dur-
ing movement of the shoes relative to the sec-
tions for bending the strip to the longitudinal
contour of the form, means for releasing the
hydraulic pressure on said shoes to permit the
strip of stock to be moved out of the grooves in
sald shoes, and means for moving the two sec-
tions toward each other to permit the strip of

5

stock to be moved out of the grooves in said sec-
tions whereby the strip of stock can be readily
removed from the machine.

8. In.a machine for bending a strip of stock to
a predetermined longitudinal contour, a form cor-
responding in shape to said predetermined longi-
tudinal contour and having a portion of its side
surface grooved to correspond to the cross sec-
tional contour of the strip of stock, a support, a
shoe mounted upon said suport and having one
side surface grooved to correspond to the cross

‘sectional contour of the strip of stock, hydraulic

means mounted upon said support and arranged
to urge one end of said shoe toward said form, &
clamp mounted upon said support and arranged
to move the opposite end of said shoe toward
said form, and means for moving said support
relative to said form whereby said shoe is moved
along a portion of the side surface of said form
to bend the strip of stock to the predetermined
longitudinal contour. ] ’

9. In a machine for bending a strip of stock to
a predetermined longitudinal contour, & form
comprising sections arranged in a common plane
and cooperating with each other to provide the
form with a substantially continuous side sur-
face corresponding in shape to the predeter-
mined longitudinal contour, both of the sections
supported for movement toward and away from
each other to increase and decrease the length
of the form, a single clamping member located
in the plane of the form opposite the joint be-
tween the adjacent edges of the sections and
effective to clamp an intermediate portion of the
strip against the side surfaces of both sections,
a shoe movable with such section of the form and
supported -in the plane of the form for move-

- ment relative to the form along the side surfaces

of the sections, means also movable as a unit

with each section of the form for yieldably urg-

ing the shoes into frictional engagement with the
adjacent portions of the strip of stock, a prime
mover movable as a unit with onesection of the
form and having a drive shaft operatively con-

nected to the shoe associated with the latter sec- -

tion to move said shoe relative to the form, and

- a second prime mover movable as & unit with the

other section of the form and operatively con-
nected to the shoe associated with this latter
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section for moving the latter shoe independently pgi

of the other shoe. . -
A. EDWIN HENRICSON.




