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This invention relates to a rapid cycle combined wipe
and stretch forming machine, and particularly to a wipe
and stretch forming machine in which the wipe forming
assemblage and the stretch forming assemblage are car-
ried on a common carrier about the side face of the die
about which the metal is to be formed.

More particularly, the present invention is one where-
in a stationary die is supported so that the metal can be
stretched formed about its side face, a pair of piston and
cylinder assemblages for stretch forming are carried by
carriers which swing in opposite directions about the die
50 as to stretch form the metal onto the die face, and
these same carriers each carries a wipe forming assem-
blage by virtue of which the stock is wipe formed onto
the face concurrently with the stretch forming operation.

- Another specific object is to provide a combined wipe
and stretch forming machine with an embossing die by
virtue of which the stock can be embossed at one loca-
tion and held by the embossing die at that location while
being stretch formed and wipe formed in opposite direc-
tions therefrom.

" Various other objects and advantages will become ap-
parent from the following description wherein reference
is made to the drawings disclosing a bumper forming ma-
chine embodying the principles of the present invention,
and wherein:

Fig. 1 is a perspective view of a machine embodymg

the principles of the present invention;

"Fig. 2 is an enlarged fragmentary longitudinal sectional
view of the machine illustrating the cooperatxon of the
main forming die, the embossing d1e and w1pe shoe,
with the stock;

Fig. 3isa sect10nal view taken on a line 3—3 of Fig. 2;

F1g 4 is a diagram showing the wipe forming shoes in
position at the start of and at the end of the formmg
operanon respectlvely,

"Fig. 58 a dlagrammatlc illustration of the forming
parts of the machine in a starting posmon preparatory to
bemg apphed to the stock;

Fig. 6 is a diagrammatic illustration showing-a condi-
tion of the parts of the machine to be overcome by one
feature of the invention, and illustrating certain problems
in the position of the stretch forming assemblages; and

Fig. 7 is a flow diagram illustrating a simple hydrauhc'

operating and control system which may be used in con-
nection with the miachine.” -

Referring to the drawings, the machine comprises a-

frame, indicated generally at ‘1, having an upright por-
tion 2 and a lateral guide portxon 3.

Mounted on the frame in fixed position is a side face
die D having its forming face disposed upwardly and
generally horizontally.

Mounted on the upright portion 2 is a sliding die sup-
port 4 on the lower end of which is carried an embossing
die E arranged for cooperation with the side face of the
die ‘D near the mid-portion thereof. The embossing- die
E'is arranged to be moved upwardly away from ‘the die

10

16

20

25

30

35

40

45

- 50

55

80

a5

70

D and downwardly  into engaging position therewith.. .

2

For this purpose, the slide 4 is carried on a suitable up-
right guide 5§ on the frame portion 2. A suitable pis-
ton and cylinder assemblage 6 including a cylinder 7
and a piston 8 having a rod 9 are mounted on the up-
right frame portion 2. The cylinder 7 is fixedly secured
to the frame and the piston rod 9 is connected to the
carrier 4 for movement therewith. Thus, upon opera-
tion of the piston and cylinder assemblage 6, the emboss-
ing die E may be moved to raised and lowered positions,
respectively. As mentioned in the objects, it is-desired
to effect an embossing operatlon on the workpiece while
stretch forming and wipe forming the workpiece. For
this purpose, a pair of arms 10 are mounted on the frame.
Each of the arms 10 is arranged to swing about a hori-
zontal axis. In the form illustrated, the arms are shown
as supported on trunnions or pivots 11 for swinging about
separate axes.

Each arm 10 is comprised of a wipe formmg assembly
supporting portion 12 and a stretch formmg assembly
supporting portion 13, these portions being in fixed po-
sition to each other and rotatable as a unit about the
axis of - their pivot 11 and providing a carrier pivotally
connected to the frame for swinging about a predeter-
mined axis. The radially outward or peripheral mar-
gins of the portions 12 and 13 provide gulde means which
are received in suitable guideways 14 in the guide por-
tion 3 of the frame and coaxial with the pivots 11, re-
spectively, for preventing the arms from warping or
springing out of their planes normal to the axes of the
pivots 11,

In order to swing the arms about the axes of their
pivots 11, they are provided with a piston and cylinder
assemblage 15, respectively, each of which includes a
cylinder 16 pivotally connected at 17 to the frame por-
tion 2. Reciprocable in each cylinder 16 is a piston 18
having a rod 19 which is pivotally connected, as indi--
cated at 20, to its corresponding one of the arms 10.
Thus, by manipulation of the assemblages 15, the arms
10 can be swung from a starting position, in which the
w1pe forming shoes are adjacent the ends of the emboss-
ing die, outwardly and downwardly to the position illus-
trated in Fig, 1. .

In the form illustrated, each arm and its assemblages
are essentially the same in form and function, and one
arm only will be referred to in detail.

The wipe forming assemblage of the arm 10 comprises
a piston and cyhnder assemblage 21 including a cylin-
der 22 secured in fixed pos1t10n on the arm portion 12
and a piston 23 rec1procable in the cylinder and having
a rod 24. A slideway 25 is mounted.on the arm por-
tion 12 and extends parallel to the axis of the piston and
cylinder assemblage 21, A slide 26 is mounted on the
slide 25 for movement toward and away from the work-
ing face of the die D and is connected to the piston rod
24 for actuation by the piston and cylinder assemblage‘
21. In the form illustrated, the assemblage carries a
wipe shoe comprising a roller 27.configured so as to con-
form properly to the side face of the die D. - Since it is
desired that the roller initially engage the stock in a_pre-
determined rotated posmon each roller is mounted on
a shaft 28 which, .in turn, is connected to a suitable ¢éil
spring return 29 so arranged that, as the roller rolls from
starting position to final position, the sprmg is wound
up, and when the roller is released, it is returned to its
starting rotated posmon about its shaft ‘and stopped in
that position. The wipe shoe roller 27 is arranged ‘to
engage the stock adjacent the opposite ends of the em-
bossing die E when starting the cycle. - However, it “is:
necessary in order to properly feed the stock into ‘the
stretch forming mechanism; that the stretch forming-pis-
ton and cylinder assemblages be arranged so as to en-
gage the opposite ends of the stock and hold it tangential.,
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ly to the midportion of the side face of the die D pre-
paratory to the engagement of the stock by the emboss-
ing die or the wipe forming shoes 27. At the same time,
after the stock is_ initially stretched by the stretch.form-

ing assemblages, it must.be partially laid on the die face.

so that there is no tendency toward reverse bending of
the stock away from the die face by the stretch forming
assemblages after the application of the embossing die
and the wipe forming shoes 27, all as is explained more

fully hereinafter in connection.with the operation of the.

machine.

Each stretch forming assemblage comprises a piston
and cylinder assemblage 35 including a cylinder 36 with
a piston 37 reciprocable therein and having a piston.rod
38 A stretch forming head 39 is carried on the outer
end of the rod 38 and is adapted to clamp at one. end
of the léngth of stock for exerting tension thereon.

For the purposes described in U.S. Patent No. 2,514,-
830, issued July 11, 1950, to Cyril J. Bath, it is desirable
that the stretch forming assemblage be arranged for piv-
oting about an axis on the arm portion 13.so that it can
position itself with its cylinder axis in proper tangential
relation to the instantaneous line of contact of the stock
and the side face of the die D. For this purpose, the
cylinder 36 is supported in a suitable mounting bracket
39z which is connected by a pivot 40 to a suitable slide
41, the axis of the pivot 40 being at right angles to the
axis of the cylinder and normal to the plane of the arm
portion 13.

The slide 41 is mounted on guideways 42 so that it
can slide in a direction parallel to a plane normal to the
axis of the pivot 40 and the pivot 11. Mounted in fixed
position on the arm portion 13 is a reversible piston and
cylinder assemblage 45 including a cylinder 46 and. a
piston 47 reciprocable therein and having a rod 48 con-
nected to the slide 41. Thus, upon operation of the pis-
ton and cylinder assemblage 45, the entire slide 41, and
thereby the assemblage 35, can be shifted parallel to the
face of the arm 13. The direction. of the guideway. 42
is: such that the. movement of the slide 41 is substantial-
ly in the direction of travel of the arm portion 13 as'the
arm 10 is swung about its pivot 11. By shifting the
slide 41, the pivot of the piston and cylinder assemblage
35 can be shifted forwardly and rearwardly in the di-
rection of travel of the arm portion 13 during the. form-
ing.operation.

Referring first to-the Figs. 2 through 6, the piece to

be formed is shown as a bumper. for- an automobile and.

of which the center portion must be formed by the em-
bossing die E and the side face die D. In order that the
wipe. shoe 27 may be brought as closely. as_possible ad-
jacent to the stretch forming head 39 at the end of the
forming stroke, the shoe.27 is provided. with a notch, in-
dicated at 49; which allows the shoe 27 to. approach as
near as can be its associated head 39. For this purpose,
the. self-restoring means 29 described are provided to ro-
tate the wipe shoes 27 to the proper starting position so
that they can be applied to the stock initially very close-
ly adjacent to the ends of the embossing die E. In gen-
eral, the side face of the die D has.its highest point at its
mid-portion, this being dictated in general by the shape
of the part to be made. However, in starting  stretch
forming of a piece- of stock thereon, it is necessary that
the. piece. of stock be tangential to, and spaced above,
the. highest point of the die D- initially for the purpose. of
feeding and obtaining the proper stress on the stock. As
illustrated in Fig. 6; a normal position of the stretch as-
semblies for this purpose would be with the stock in the
position indicated by the dotted line 50. This requires
that the axis of the two- stretch forming. piston-and. cyl-
inder assemblages 35 be parallel: and: lie-in a common
plane-tangent to:the crest of:the side face.of the-die. D.

If, in-this position the embossing -die and the wipe -shoes:
27; were applied, then-the stock would be: deflected:down-.
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would assume the position illustrated by the solid line
51. In such an instance, there would be a component
of tensioning force directed back upwardly against the
embossing die E and the wipe forming shoes 27, which
would be very undesirable. On the contrary, it is de-
sirable that, when the embossing die E and the wipe
forming shoes 27 are moved into their initial stock en-
gaging position, the stock  be tensioned endwise-and po-
sitioned as indicated' by the dot and  dash line 52, in
which case it would be partially curved around the crest
of ‘the side-face of the die D. and be- tangential to the-
side face of the die D substantially at the outermost lim-
its of engagement of the- shoes:- 27 with the stock in the
starting position. However, since each wipe forming as-
semblage and stretch forming assemblage at one end of
the die is carried on the same arm, necessarily the proper
position for starting could not be achieved as the arms
10 are swung-to lower: the stretch forming, piston: and
cylinder assemblage. 35 to position to apply a tensioning.
force and locate the stock, as indicated- by. the.dot.and.
dash line 52. Were the stretch forming assemblages. 35.
so positioned, then the wipe forming shoes 27 would :be
spaced outwardly beyond the ends-of the embossing, die.
E when first applied so that the stock would not be -en-
gaged immediately adjacent the embossing die.

It might at first be assumed that the wipe forming . as-
semblages 21 could be moved a greater angle apart from
the stretch forming. assemblages 35. However, this. is:
precluded because of the mechanism for operating. the-
embossing. die E. Furthermore, if an attempt were
made to correct the matter in this manner, then by the-
time that the wipe forming shoe 27 had reached the end:
of the die D, the stretch forming assemblage would be
pulling the stock around the sharp corner at the. end of-
the forming face of the die D. It is for this reason that.
the. stretch forming assemblage is mounted on the. slide-
41 so that its pivotal axis 40.can be shifted to different-
positions for a short distance in the direction of travel.

Referring again to Fig. 6, it is. to be noted that the nor-

mal position of the stretch forming assemblage 35, if the-

stock were to be stretched tangent to the highest point of
the face of the die D preparatory to applying the emboss-

ing die B and the wipe forming shoes 27, would be above-

the level indicated by the dot and dash line 35a required
for positioning of the assemblage- 35 in order: to-have:
the stock tangent to the side face of the die at the- instan-
taneous point: of contact after the embossing die- and: the-
wipe shoes are applied. Accordingly, therefore; with the:
wipe shoes 27 and the embossing die E in raised: position;
the stock is clamped at opposite ends by the heads 39 of
the assemblages 35 and in that position is.in a position.in
which these assemblies have their axes aligned with.each-
other and lie in a common plane, as illustrated in-Fig: 5:
Thereupon, tension is applied and before the die E and
the wipe shoes 27 are applied to the. stock, the:piston-and’
cylinder assemblages 45 are operated to move-the stretch:
forming assemblages 35 downwardly in opposite direc-
tions to the dotted line.position shown:at:35a in. Fig. 6.
In this position, the stock is. partly stretched. about.the:
peak of the side faced die D so that the:instantaneous:
line of contact at each side of the center of that face of
the side face die is substantially at the point at which: it
will be engaged by the applied wipe. forming.shoes:27.
Thus, the embossing die B and the wipe forming shoes:27
are- initially applied to the stock after the stock has-been
laid onto the side face of the die D sufficiently- far from:
the longitudinal mid-portion of the face so-that it is:di-
rectly pressed against the die face by the die E and shoes:
27, and there is no tensioning component tending.to pull:
the stock away from the side face of the die.

With- the shoes 27 in this position and'the embossing:
die E applied, the arms 10-are swung in opposite: direc-
tions about the axes of the pivots:11:s0-as:to concurrently.
stretch: form- the stock. about :the: die:and wipe:it-onto-the:
die:D.
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However, during this operation, after the stretch form-
ing assemblages 35 have moved downwardly so that the
stock at its ends is tangent to the end of the side face,
then the piston and cylinder assemblages 45 are operated
to shift the pivots 40 of the stretch forming assemblages
35 back toward their starting position so that the angu-
larity, in the direction of swinging, of the wipe forming
assemblages 21 and the stretch forming assemblages 35
about the axis of the pivots 11, is restored to that which
it was originally. By this means, the angularity of the
wipe forming shoe 27 of each arm and the stretch form-
ing head 39 thereof about the axis of the pivots 11, may
be varied.

Referring to Fig. 7, any suitable means for controlling
the operation of the various assemblages in the sequence
desired may be provided. For purposes of illustration,
applicant has shown merely remote control solenoid oper-
ated valves leaving the control of the operation to the
manipulation of the valves by the operator. For the
purposes of operating the various assemblages, a suitable
pump 60 driven by a motor 61 and connected at one side
to a sump 62 and at the other side to a pressure line 63,
is provided. For operating the embossing assemblage 6,
a suitable solenoid operated control valve 65 is connected
to the opposite ends of the cylinder 7, as illustrated. This
valve may be one of the conventional solenoids operated
remote control valves which, in the position illustrated,
locks the piston and cylinder assemblage 6 hydraulically
and in another position causes the assemblage to move
to extended position to apply the embossing die E, and in
a third position, causes the assemblage 6 to retract the
die E. Correspondingly, the assemblages 15 are con-
nected in parallel to a control valve 66 which is similar
in all respects to the valve 65. The wipe forming assem-
blages 21 likewise are connected in parallel to a control
valve 67. The stretch forming assemblages 35 are con-
nected to the pump through corresponding control valve
68, and the stretch forming adjustment assemblages 45
are connected through a control valve 69 to the pump.
Thus, by operating the valves 65 through 68 in the se-
quence desired, the effect desired can be obtained.

Generally, the operation is such that the arms 10 are
swung upwardly to starting position in which the piston
and cylinder assemblages 35 are such that they can stretch
the stock endwise while holding it tangent to the mid-
portion of the die face D. Having thus stretched the
stock initially, the assemblages 45 are operated to shift
the pivotal axes 40 of the assemblages 35 downwardly,
thus to the dotted position illustrated at 35« in Fig. 6.
While they are held in this position, the embossing die E
is applied and immediately thereafter the wipe shoes 27.
With the die E and wipe shoes 27 in initial contact posi-
tion, the assemblages 15 are operated to swing the arms
10 downwardly, thus effecting the combined wipe and
stretch forming operation while the central portion of
the stock is held by the embossing die. When the stock
reaches the end of the side face and is tangent thereto, the
piston and cylinder assemblages 45 are operated to restore
the pivotal axes 40 to their starting position. If desired,
this operation can be delayed until after the piece has
been removed.

Having thus described my invention, I claim:

1. In a combined wipe and stretch forming machine,
a frame, a side face die mounted thereon, a carrier piv-
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otally connected to the frame for swinging about a pre-
determined axis on a forming stroke, a wipe forming as-
semblage mounted on the carrier including a wipe shoe
yieldably urged thereby toward the side face of the die,
a stretch forming assemblage mounted on the carrier and
including a stretch forming head yieldably urged thereby
endwise of the side face, said shoe and head being posi-
tioned so that the head is ahead of the shoe in the direc~
tion of travel as the carrier moves on its forming stroke,
power means for the assemblages, respectively, means
supporting the stretch forming assemblage on the carrier
for movement along a path such that the distance at which
the head precedes the shoe in the direction of travel on
the forming stroke is varied, and power means for mov-
ing the stretch forming assemblage along said path.

2. A machine according to claim 1 including a pres-
sure forming die cooperable with the face of the side
face die in spaced relation to the ends of the side face
die, and positioned with one end substantially engaging
the adjacent end of the wipe shoe in the starting position
of the carrier and forming position of the pressure form-
ing die.

3. A machine according to claim 1 including a carrier
having a guide rotatable with the carrier about said pre-
determined axis, a rigid cooperable guide on the frame
accommodating the guide on the carrier and constraining
the carrier to move in a path parallel to 2 plane normal
to said predetermined axis.

4. In a combined wipe and stretch. forming machine,
a frame, a side face die mounted thereon, a carrier piv-
otally connected to the frame for swinging about a pre~
determined axis on a forming stroke, a wipe forming as-
semblage mounted on the carrier, a wipe shoe carried
and yieldably urged thereby toward the side face of the
die, a stretch forming assemblage, a pivot means secur-
ing the stretch forming assemblage to the carrier for
swinging about an axis parallel to, and offset from, the
predetermined axis, a stretch head connected to the stretch
forming assemblage and yieldably urged thereby endwise
of the stock and die face, said shoe and head being posi-
tioned so that the head is ahead of the shoe in the di-
rection of travel as the carrier is swung on its forming
stroke, power means for the assemblages, respectively,
additional power means to swing the carrier on its form-
ing stroke, means connecting the pivot means to the car-
rier for movement, relative to the carrier, transversely of
its pivotal axis in opposite directions, generally endwise
of the path of travel of the carrier, to different positions
relative to the carrier, to change the distance by which
the stretch head precedes the wipe shoe, and auxiliary
power means to move the pivot means to said positions,
selectively.
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