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To all whom it m,ay CONCEPTY:
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Beitknown that we, ARCHIBALD W. PAULL |

and GEORGE F. BUTTERS, of Wheeling, in the
county of Ohio and State of West Virginia,
have invented a new and useful Improvement
in Drawing Sheet-Metal Articles; and we do
hereby dec]are the following tobe a full, clear,
and exact description ther eof

Our present invention consists of an im-
proved method of producing cup-shaped arti-
cles of sheet metal having a reflexed flange ex-
tending around them without seam or Jomt
by drawmd the same from a flat blank or piece
of sheet metal.

To enable others ékllled in the art to make

- use of our improvement, we will now deseribe
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it with reference to the accompanying draw-

ings, in which—
Figure 1 is avertical section of the diesand
planger by which thefirststep of our improved

methodis effected. Fig. 2isaview of the blank.

after having been acted upon by the devices
shown in Fig. 1. Tig. 31is a view of the dies
and plunger by which the second step of our
improved method is effected.  Fig. 4 is a view
of the completed blank. Fig. 5 is a view of
devices for forming a cup-shaped blank with
a horizontal flange. Fig.6isa view of devices
for producing a cup-shaped- blank’ with a re-
flexed flange around it, and a horizontal flange
at the outer edge of the reflexed ﬂanoe, as

- shown in Fig. 7
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Like 1ette1s of reference indicate like parts
in each.

In Fig.1,a indicates the die, whichis placed
ona sulmble bed -plate, and is provided with
a die-cavity, ¢’

b indicates the clamp or holdmu~ ring; ¢, the
plunger, and d the vertically-moving dlqcharg-
ing-bottom of the die.

The die, clamping-ring, and plunger are

‘mounted in the nsual way in a vertical draw-

ing-press, and separate movements are given
to the clamping-ring and plunger by means of
separate cams placed on a shaft mounted above
in the frame of the machine, and further de-
seription. of the construction of the press will
not be necessary, as it is old and well known.

A blank or piece of sheet metal, e, of suita-
ble gize, is placed on top of the die ¢ over the
cavity «, as shown in Fig.1. The clamping-
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ring b then descends and clamps the edge of
the blank upon-the top surface of the die e,

‘and then the plunger ¢ descends. and forces
:the blank down into the die-cavity «/; drawing

its edge from between the clamping-faces of

“the die a and ring b, thereby forming a shal-

low cup, as shown in Fig. 2. The plunger and
ring are then retracted, and the article is then
discharged from the die in the usual way.
This operation constitutes the first step of our
improved method. The blank is then submit-
ted to the operation of the devices shown in
TFig. 3, where f is the die, g the clamping-ring,
L the plunger, and ¢ the discharging-bottom
of the die. Theexternal diameter of the die f
is such that when the cup-shaped blank, Fig.

2, isinverted it may be placed over the die,
Whlch will fit snugly in the cup, as shown in
Fig. 3. The ring g then descends upon the
bottom ‘of the bhnk and clamps the outer cir-

cle of its unflanged pormon on the surface of
the dlefmround the-cavity f’, asshown in Fig.

3. Then the plunger % descends upon the
cenbral portion of the blank and foreesib down
into the cavity f’ in the same directionas the
flange ¢* extends, drawing the metal from be-

tween the Cl‘mean‘ -faces of the die and ring

until a cup, ¢, of the desired depth is formed,
which pr Sduces ablank like that shown in Fi 1g
4, having a horizontal flange, ¢’, at the edge of
the eup and a reflexed ﬂanwe, ¢', of the de-
sired width at the outer edge of the horizon-
tal flange €.

If it is desired to produce a blank like that
shown in Fig. 4, with a horlzontal flange, ¢',
around the reflexed flange ¢, as shown in Iig.

7, it can be done by sbopplncr the descent of

the plunger ¢ before the edge of the blank ¢ is
drawn entirely from between the clamping-
faces of the die ¢ and ring b. This is illus-
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trated in Fig. 5. The result of this-operation

is a cup- shaped blank having an outer hori-

zontal flange, ¢', which blank, being inverted

and placed on the die f, as shown in Fig. 6, is
clamped between the die f and ring g, and
acted npon by the plunger %, as bef01e de-
scribed with reference toI'ig. 3, in the reverse
direction to the first cup until a central cup, €,
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of the desired depth is formed. The motion 100

of the plunger # is not sufficient to draw the
Vertlcal sides ¢ of the blank entirely between
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the die and ring, so that the result is a blank

-of the shape shown in Fig. 7, having a central

!

cup, ¢y reflexed flange ¢*, and outer horizontal
Hlaxige, ¢
‘What we claim as our invention, and desire

. to secure by Letters Patent, is—
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1. The method of making deep cup-shaped
articles of sheet metal having a reflexed flange
extending around them, which consists, first,
in drawing a blank of thin sheet metal into a
flanged cup by pressing it through a die, and
then placing it on a die in an inverted posi-
tion, clamping the edge of the bottom of the
cup between clamping-surfaces, and foreing
the unclamped central portion into a die in
the same direction as the flange extends until
the flange is partially drawn between the
clamping-faces, whereby a cup-shaped blank
having an outer reflexed flange is produced,
substantially asand for the purposes described.

2. The method of making deep cup-shaped
articles of sheet metal having areflexed flange
and a horizontal flange outside of the latter,

344,459

which consists, first, in drawing a blank of thin
sheet metal into a flanged cup by clamping the
edge of the blank between clamping-surfaces
and pressing the central unclamped portion
into a die until the clamped edges are partially
drawn from between the clamping-surfaces,and
then placing the cup on a diein an inverted po-
sition, clamping the edge of the bottom of the
cup between clamping-surfaces, and forcing
the central unclamped portion into a diein the
reverse direction to the first cup until the said
sides are partially drawn between the eclamp-
ing-faces, substantially as and for the purposes
deseribed.

In testimony whereof we have hereunto set
our hands this 25th day of February, A. D.
1886. . :

ARCHIBALD W. PAULL.
GEORGE F. BUTTERS.

Witnesses:
W. B. CORWIN,
THOMAS B. KERR.
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