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1o all whom it may concern.:
Be it known that I, Joux DupiLey ARrTz, 2

* citizen of the United States, residing at Day-
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ton, in the county of Montgomery and State
of Ohio, have invented certain new and use-
ful Improvements in Forming-Presses, of
which the following is a specification.

My invention relates to improvements in
apparatus for forming sheet metal articles,
and more particularly to an improvement
upon and an amplification of the apparatus
set forth and described in Letters Patent of
the United States, 1,164,698, issued to me
under date of December 21, 1915,
~ The object of the invention is to simplify
the structure as well as the means and mode
of operation of such apparatus whereby it
will not only be cheapened in construction,
but will be more efficient in use, capable of
being easily and quickly operated, economi-
cal 1n operation, and unlikely to get out of
repair. .

A further object of the invention is to
produce an improved means for forming
sheet metal articles or giving to bodies of
sheet metal or similar material a predeter-
mined contour without the use of a die.

With the above primary and other inci-
dental objects in view, as will more fully
appear in the specification, the invention
consists of the features of construction, the
parts and combinations thereof, or their
equivalents, as hereinafter described and set
forth in the claims. . :

Referring to the drawings, Figure 1 is a
side elevation of the assembled apparatus
forming the subject matter hereof in its pre-
ferred form. Fig. 2 is an end elevation
thereof. Tig. 8 is a detail view of a modi-
fication of the clamp arresting or limiting
means.” Fig. 4 is a detail top plan view of
the auxiliary clamp. :

Like parts are indicated by.similar char-
acters of reference throughout the several
Views, v

Heretofore in forming various articles
from sheet metal it has been customary to
employ in conjungtion with the punch or
ram which conf(?xs_ms to the interior shape
of the article, a die or matrix conforming
to the exterior contour thereof. In the
forming operation as commonly practised it
is the custom to press or gtamp the material
into the die or matrix by projecting the
punch of #am thereinto upon the interposéd

sheet of material. The making of punches
and dies for the method heretofore employed

is a highly skilled art and dies for sheet

metal articles of comparatively large size are
exceedingly expensive..

The apparatus herein described is espe-
cially adapted for forming comparatively
large bodies such as automobile tonneaus,
backs, cowls, hoods, fenders, and similar
articles such as are usually constructed from
sheet metal, without the use of a die or
matrix.

In carrying out the herein described mode
of producing sheet metal articles without the
use of a die or matrix, there is employed
a high power press which may be of any
suitable or desired type or construction but
which has been shown in the drawing as
comprising ‘a hydraulic press of ordinary
construction embodying a cylinder or cham-
ber 3 within which reciprocates a stem or
plunger carrying upon its upper end a head
or table 4. This press may be of any desired
size or proportion in accordance with the
character of the work to be performed.

Located at opposite sides of the press are
ways or guides 9 upon which are slidingly
mounted transversely arranged gripper jaw
frames 10. These gripper jaw frames are
provided on their upper sides. with longi-
tudinally disposed grooves or recesses at one
side of which is located a stationary gripper
bar 11 and at the opposite side an oscillatory
gripper bar 12 coacting one with the other
to hold a section of sheet metal inserted

‘therebetween,

It will be understood that these gripper
jaw frames are so connected and engaged
with their guides or ways and with the sup-
porting frame of the apparatus that they are
free to move laterally but are firmly held
against vertical movement under the influ-
ence of the press when acting against a strip
of sheet metal engaged in said jaws.

In operation of the apparatus, a forming
head or ram 28 is mounted upon the head
or table 4 of the press. This forming head
or ram 28 may be of metal -or may be con-

structed of wood with metal reinforcements

at such points as may be necessary. A sec-
tion of sheet metal or other material to be
operated upon is extended across and about
the ram or forming head 98 dand the oppo-
site eids of the section of sheet metal die
engaged in the gripper jaws 11 and 1% 4t
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the opposite sides of the press. It will be
understood that the gripper jaw frames 10
have been first adjusted substantially into
alinement with the sides of the ram head
28. The actuating medium is then admitted
to the chamber 3 and the table 4 and ram
28 are forced upward against the section of
sheet metal, the opposite sides of which are
held by the gripper jaws thus placing the
sheet metal under tension.

* As thus far described the apparatus and
operation are substantially the same as those
disclosed in Letters Patent No. 1,164,698 be-
fore referred to and form no part per sc of
this invention. For this reason the appa-
ratus has not been here described in detail
but reference is had to the drawing and de-
scription contained in the aforementioned
Letters Patent for a full and complete de-
scription. To this end, the reference char-
acters herein employed agree with those des-
ignating like parts shown and described in
the aforementioned Létters Patent.

While the .constriction disclosed in the -

aforementioned ILetters Patent has been
found quite efficient and economical in the
manufacture of parts or pieces of certain
usual types and shapes, it has been found
in the formation of sections of extreme
shape or those having abrupt curvatures in
transverse directions or otherwise irregular
in form that the sheet metal would fail to

- conform accurately to the forming head or
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ram unless subjected to undue pressure. In
some instances and in operating upon forms
of certain shapes it was found that the metal
would not stretch uniformly or that it would
tend to raise in “ blisters.” "To overcome this
difficulty and to énable the formation of ex-
treme shapes and of articles having irregu-
lar contour in transverse directions, the here-
in described improvement and addition has
been made to the structure and apparatus set
forth in the aforementioned Letters Patent.

To this end there is constructed over the
press construction and sheet metal stretching
apparatus a frame comprising uprights 40
supporting at their upper ends transverse
beams 41 to the under sides of which is at-
tached a deck or ceiling 42. Supported from
this deck or ceiling 42 upon cables 43 pass-
ing over suitable pulleys 44 secured to the
deck or ceiling, are adjustable or independ-
ently movable material engaging clamps 45.
To the opposite ends of the.cables 43 are
preferably attached counterbalance weights
46 which facilitate the raising of the clamps
45 to the desired height and tend to main-
tain them in adjusted position while being
engaged with the material. The clamps 45
each comprise two jaw members 45* and 45
hinged together at 47. These jaws are con-
tracted upon the edge of the sheet of mate-
rial by means of clamp bolts 48. B v

These clamp members 45 are suxiliary to

1,315,087

the main clamp members 10 and are located
at opposite sides of the form or ram head 28
and preferably, although not necessarily, at
substantially right angles to the main clamp-
ing members 10. - Suitable means is provided
for limiting the movement of the auxiliary
clamping members 45 in unison with the
movement of the head and ram. In the
drawings there have been shown struts 49
interposed between the auxiliary clamps 43
and the deck or ceiling 42 of the frame. In
the modification, Fig. 3, there is shown a
¢hain 50 which may be employed in lieu of
the struts or braces 49. This chain 50 is
suitably connected to the under side of the
auxiliary clamp 45 and at its lower end en-
gages a hook or other attachment member
upon the base or supporting structure of {he
apparatus. It will be understood that when
this modified form of clamp limiting means
is employed the abutment frame consisting
of the uprights 40 and beams 41 with the
deck 42 may be omitted and the auxiliary
clamps 45 may be suspended from any suit-
able overhead structure or the ceiling of
the room in which the apparatus is operated.

In employing this improved form of ap-
paratus or auxiliary apparatus in conjunc-
tion with the main forming mechanism it is
customary to extend the sheet of material
to be operated upon across the form or ram
28 and engage the opposite end in the clamp-
ing members 10 and then apply a limited
amount of pressure exactly as instructed in
the aforementioned Letters Patent. When,
however, the material has been given its pre-
liminary stretching operation and “ blisters ”
begin to appear or when the stretching in the
initial direction has been substantially com-
mensurate with the variation of degree of
necessary stretch as compared with that re-
quired in a transverse direction, the auxil-
iary clamping members 45 are applied to the
opposite edges of the sheet material as shown
more particularly in Fig. 2. Pressure is
again applied through the:press and the
auxiliary clamps will move with the head or
form 28 a slight distance until arrested by
the interposed struts 49 or the stop chains 50
after which the head or table and ram will
continue to advance independent of these
auxiliary clamps causing the sheet material
to be stretched transversely simultancously
with its longitudinal stretching operation
due to the engagement of the opposite ends
of the sheet in the clamp members 10.

While but two forms of limiting stops
have been shown, namely the struts 49 and
the chains 50, it will be obvious that vari-
ous forms of limiting stops may be devised
or employed to arrest the movement of the
adjustable or auxiliary clamps 45. While
in the drawing there has been shown a body
of substantially rectangular outline but
arcuate or concaved in transverse direction
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under process of formation, which has ne-
cessitated the use of but two auxiliary
clamps 45 it will be understood that for
other shapes any number of such auxiliary
clamps may be employed and that by their
use hexagonal, octagonal or circular forma-
tions may be effected.

From the above deseription it will be ap-
parent that there is thus provided a device
of the character described, possessing the
particular features of advantage before
enumerated as desirable but which ob-
viously is susceptible of modification in 1its

. form, proportion, detail construction or ar-
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rangement of parts, without departing from
the principle involved or sacrificing any of
its advantages.

While in order to comply with the stat-
utes, the invention has been deseribed in
language more or less specific as to certain
structural features, it is to be understood
that the invention is not limited to any spe-
cific details, but that the means and con-
struction herein described comprise but one
mode of putting the invention into effect,
and the invention is therefore claimed
broadly in any of its possible forms or modi-
fications within the scope of the appended
claims.

Having thus described my invention, I
claim =— : :

1. In an apparatus for forming sheet ma-
terial articles, without a matrix, a forming
head, a plurality of material holding mem-
bers, said head and holding members being

. relatively movable, and means for initiat-
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ing the relative movement of different hold-
ing members and the head at different stages
in the operation of said parts.

2. Tn an apparatus for forming sheet ma-
terial articles without a matrix, a forming
head, a plurality of material engaging mem-
bers, said head and engaging members be-

ing relatively movable, sald engaging mem-

bers being successively brought into opera-
tive play by the relative movement of said
forming head and engaging members.

3. In an apparatus for forming sheet ma-
terial articles without a matrix, a forming
head, material holding members at opposite
sides' of the forming head, said material
holding members and head being relatively
movable, and additional material holding

members brought into operative play at dif-

ferent stages of the relative movement of
the forming head and first mentioned ma-
terial holding members.

4. In an apparatus for. forming sheet ma-
terial articles without a matrix, a forming
head, material engaging members at oppo-
site sides of the forming head, said mate-
rial engaging members and head being rela-
tively movable, and additional material en-
gaging members adjustable in the direction

of the relative movement of the forming -

head and first mentioned engaging mem-
bers, and limiting stops for said adjustable
material engaging members.

5. In an apparatus for forming sheet ma-
terial articles without a matrix, a forming

head, material engaging members at oppo-
site sides of the forming head, said material
engaging members and head being relatively
movable, and additional material engaging
members capable of movement in unison
with the aforementioned relative movement
of the forming head and first mentioned en-
gaging members and stop means for the last

mentioned engaging members limiting their.

travel to predetermined distances.

6. In an apparatus for forming sheet ma-
terial articles without a matrix, a forming
head, a pair of material engaging members
at opposite sides of the forming head, and
independent material engaging members
disposed in spaced relation with the afore-
mentioned engaging niembers, said forming
head and material engaging members being
relatively ‘movable, substantially as speci-
fied. :

7. In an apparatus for forming sheet ma-
terial articles without a matrix, a forming
head, a pair of material engaging members

‘at opposite sides of the forming head, and
additional material engaging members angu-

larly disposed in relation with the afore-
mentioned engaging members, one set of
such angularly disposed engaging members
being adjustable in relation with the other
set of engaging members, the said head and
all of the engaging members being relatively
maovable. : ‘

8. In an apparatus for forming sheet ma-
terial articles without a matrix, a forming
head, material engaging means coacting
therewith, means for relatively moving the
forming head and material engaging means
for stretching the material operated upon
in one direction, and independent material
engaging means whereby the relative move-
ment of the forming head and said inde-
pendent engaging means will stretch the
material in a tiansverse direction.

9. In an apparatus for forming sheet ma-
terial articles without a matrix, a forming
head; material engaging means, means for
relatively moving said forming head and
material engaging means to initially stretch
the material in one direction and by further
relative movement of said parts to sub-
sequently relatively stretch the material in a
different direction.

10. In an apparatus for forming sheet
material articles without a matrix, a form-
ing head, material engaging means, means
for relatively moving said forming head
and material engaging means to successively
stretch the maferial acted upon in trans-
verse directions. .

11. In an apparatus for forming sheet

70

75

80

85

90

95

100

106

110

115

120

130



10

30

4L

material articles without a matrix, a form-
ing’ head, and material engaging means,
both movable in parallel paths of travel,

and means for limiting the movement of one

of said parts in relation with the movemient
of the other part at variable points in its
path of travel substantially as specified.

12. In an apparatus for forming sheet
material articles without a matrix, s form-
ing head, material engaging means, means
to relatively move ‘the forming head and
material engaging means, an abutment
structure overhanging the forming head and
material engaging means, and additional
material engaging means abutting upon said
overhead structure.

13. In an apparatus for forming sheet ma-
terial articles without a‘ matrix, a forming
head, material engaging means,. means to
relatively move the forming head and ma-
terial engaging means, an overhanging sup-
port, additional material engaging means

adjustably suspended upon the overhead.

support, and means for limiting the move-
ment of the suspended engaging means.
14. In an apparatus for forming sheet
material articles without a matrix, a form-
ing head, vertically adjustable material en-

¢ gaging means located at opposite sides of

the forming head, said material engaging
means being adjustable in a direction sub-
stantially parallel with the path of move-
ment of the head, and means for relatively
moving the forming head and material en-
gaging means to stretch the engaged ma-
terial over said head.

15. In an apparatus of the character de- -

seribed, a forming head into conformity
with which the material to be operated upon

1,315,937

Is to be stretched, a plarality of material
engaging members, said head and material
engaging members being relatively movable,
sald material engaging members being so
located and arranged in relation with the
head and with each other that the pull or
strain of the material incidental to stretch-
ing it into conformity with the head will
be initiated through different lines of stress
at different stages in the relative movement
of the head and engaging members.

16. In an apparatus of the character de-
seribed, a forming head, and a series of ma-
terial gripping members coacting therewith,
said head and gripping members being rela-
tively movable to stretch the sheet of ma-
terial operated upon into comformity with
the head, the relative movement of the head
and different gripping members occurring
at successive intervals during the period of
operation. :

17. In an apparatus of the character de-
scribed, a forming head, a plurality of inde-
pendent material gripping members coact-
ing therewith, said head and gripping mem-

bers being relatively movable to stretch the &

material operated upon into conformity
with the head, said independent material
gripping members being so located and ar-
ranged in relation with said head and one

with another that the stretching of said ma-

terial will be exerted in different directions.
In testimony whereof, T have hereunto set
my hand this 4th day of March, A. D). 1917.

JOHN DUDLEY ARTZ.

Witnesses:
JorN DIiNEEN,
Estaer Girrorp.
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