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The object of my invention is to produce deep
drawn cups of sheet metal more rapidly and at
less cost than has heretofore been possible and
to that end my invention consists in an improved

. means for punch-die drawing.

Heretofore deep drawn cups of sheet metal,
such for instance as battery cups of sheet zine,
have been punch-die produced in the following
manner:

A flat circular sheet blank of appropriate
thickness and diameter has been subjected to a
punch-die comprising a one-step die, a cooperat-
ing punch capable of projecting through the
orifice of the die, and a spring backed pressure
sleeve associated with the punch and yieldingly
held upon the periphery of the sheet during the
time the punch is projected through the die to
drive the sheet through the orifice of the die
beitween the die and the pressure sleeve, the re-
sult being a cup of comparatively large diameter
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tion is followed by successive operations of sim-
jlar one-~step punch dies, each acting to produce
a single diameter reduction of the cup accom-
panied by a corresponding increase of depth.

The heat developed in the cup by the drawing
operation is a substantial element in the produc-
tion of the article and therefore, in order to con-
serve the heat developed in one operation for
its effect during the next succeeding operation
it has been common practice to provide a battery
of one-step punch dies through which the ma-
terial is carried in rapid succession and, in the
production of battery cups for the ordinary dry
batteries commonly on the market, the initial
cup forming operation and four successive one-
step diameter reducing operations have been con-
sidered nscessary so that a battery of five one-
step die punches have been required to com-
plete the operation.

Of course, by a proper substitution of punch
dies in a single press, the entire cupping opera-
tion may be performed with a single press but
in that case the heat developed in the cups dur-
ing one drawing operation is dissipated bhefore
the cups can be subjected to a second drawing
operation.

In accordance with my present invention T first
reduce a sheet metal blank to a large diameter
shallow cup as heretofore. This cup is then
subjected to a multi-step punch-die operation,
the product of this operation being subjected to
suceessive further multi-step punch-die opera-
tions until a product of the desired reduced di-
ameter and extended depth is attained. The
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and comparatively shallow depth. This opera--

1931. Serial No. 508,183
(CL. 113—486)

multi-step punch-die which I use is of such form
that, for a major portion of the operation, di-
ameter reduction and depth increase is being pro-
duced simultaneously at the several steps of the
die so that the heat developed in the material
during passage through one step of the die is
immediately available at the next succeeding di-
ameter-reduction step so that the material flows
through the die with great ease and uniformity.

My present practice, in the production of com-
mon hattery cups, is to provide a battery of
three punch presses, the first of which produces
an initial shallow cup from the blank sheet
while each 6f the two succeeding punches effects
a double-diameter reduction. Each of these
double-diameter reduction presses operates a
little more rapidly than single-diameter reduc-
tion presses have heretofore successfully operat-
ed, thereby materially reducing the cost of pro-
duction because of the -elimination of two
presses and their attendants, the freeing of floor
space for other equipment, and the increased
rate of production.

The simultaneous multi-step diameter reduc-
tion is possible by reason of my improved raulti-
step punch die which consists of a multi-step
die, the steps of which are axially spaced a dis-
tance less than the depth of the pre-formed cup
which is presented to it, and a punch carrying
a plurality of spring-backed sleeves, the olter
one of which serves as a pressure sleeve for the
article in its initial condition and the inner ones
of which serve siuiccessively as punches for one
or niore steps of the die and ultimately as a
spring backing for the article as it passes through
one of the die steps.

The accompanying drawing illusirates my in-
vention:

Tig. 1 is a vettical section of a punch press of
commoil form equipped with ché of my improved
multi-step punch dies;

Pig. 2 is a diamsetrical section, on a larger
scale, of one of my improved punch dies; and’

Fig. 8 is a diagram showing sticcessive steps
through which a blank is cartiéd to the ultimate
product.

In the drawmc 19 indicates an crdinary punch’
press having a reciprocating puréh head 11 and
a die receiver 12,

My improved die comprises a holder plate 13
and two comparatively thin drawing dies 14 and
15 of successively smaller diameters (more may
be coordinated in some cases if desired).

Associated with the multi-step die is a punch
comprising a central punch element 16 sized to
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be projectible through the eye of the die 15, a
punch and pressure sleeve 17 -sleeved upon
punch 16 and sized to be projectible through the
eye of die element 14 and to act as a pressure
element in conjunction with the eye of die 15,
and a pressure sieeve 18, sleeved upon sleeve 1,
and sized to act as a pressure element in conjunc-
tion with the eye of die element 14. Punch 1§
is externally shouldered, and slesve 17 is inter-
nally shouldered, as indicated at 20 so that when
these shoulders are in engagement the ends of
elements 16 and 17 are in the same plane. Sleeve
17 is externally shouldered and sleeve 18 inter-
nally shouldered as indicated at 21 so that when
these shoulders are in engagement the ends of
sleeves 17 and 18 are in the same plane,

A backing spring 22, interposed between punch
head 11 and sleeve 17 serves to normally urge
sleeve 17 into shouldered engagement with punch
16, and a backing spring 23, interposed between
punch head 11 and sleeve 18 yieldingly urges
sleeve 18 into shouldered engagement with sleeve
7.

The operation is as follows:

A pre-formed cup 30 whose internal diameter
is slightly greater than the external diameter
of sleeve 18, and the depth of which is generglly
somewhat greater than the axial thickness of
either of the die elements 14 and 15, being inter-
posed hetween the die and punch, the punch is
driven against the cup. Sleeve 18 engages the
bottom of the cup at its greatest diameter and
presses it against die element 14 with a pressure
defermined by the strength of spring 23; sleeve 17
and punch 16 proceed through die element 14
whereupon sleeve 17 is arrested at the mouth of
die element i5 and is thereafter pressed against
the material at the mouth of die element 15 by
spring 22, and punch 16 proceeds through the
mouth of die element 15, the strengths of springs
22 and 23 are so adjusted that each of the sleeves
17 and 18 may, independently of the other, afford
to the metal which is being drawn through the
adjacent die element an appropriate pressure
which will result in a proper flowing of the ma-
terial through the structure and within the
strength of that portion of the material which
is contacted by the punch 186.

I think it quite probable that with some mate-
rials more than two diameter reductions may be
attained at a single operation, care being ex-
ercised to provide proper clearances between the
several die elements and their associated punch
elements.

As the material of the cup 30 is carried through
the first multi-step die the diameter of the cup
is first reduced, as indicated at 31 (Fig. 3), as the
material is drawn between die 14 and sleeve 18
and again reduced as indicated at 32, as the mate-
rial is drawn between die 15 and sleeve 17, these
operations occurring simultaneously for the
major portion of the period of the complete op-
eration and resulting in the cup 31’ which is

_then subjected, if a cup of less diameter and

greater depth is desired, by a similar multi-step
reduction as indicated at 33, 34, resulting in the
wltimate product 31’’.

1,942,030

The relative strengths of the two springs 22
and 23 must, of course, be necessarily propor-
tioned, as will be well understood by those skilled
in the art, in order that just the right resistance
may be offered to the passage of the metal be-
tween the elements of the punch and the die.

In practice I have found that the necessary
amount of resistance to metal fiow at one step of
the die is not the same as that necessary at an-
other step and the possibility of individualizing
these pressures, by the use of the relatively mov-
able pressure sleeves and individual backing
springs is quite important. The use of backing
springs to develop the necessary properly pro-
portioned pressures, as distinguished from con-
trollable fluid pressures, is also distinctiy ad-
vantageous in commercial operations because the
spring pressures will be uniform for successive
operations and may be developed at substantial
speeds wherever fluid pressures are difficult to
accurately control and involve such reductions of
speed of operation as to involve very substan-
tially greater costs of production.

I claim as my invention:

1. Cup-drawing mechanism comprising a
multi-shouldered die formed for a plurality of
simultaneous diameter-reducing drawing opera-
tions, and a cooperating punch comprising a
central punch prejectible through the smallest
eye of the die, and a plurality of individually
spring-packed sleeves sleeved upon the central
punch, the outer one of said sleeves sized to be
cbsiructed by the largest orifice of the die and to
cooperate therewith to clamp the metal to he
operated upon between itself and such largest
orifice, and each subjacent sleeve being sized to
be projectible into the die and to cooperate with
the next smallest orifice of the die to clamp the
metal to be operated upon between itself and a
shoulder of the die, the shoulders of the die being
so axially spaced that, when the center punch
enters the smallest orifice of the die the several
sleeves will be simultaneously in clamping en-
gagement with the material being operated upon.

2. Cup-drawing mechanism comprising a die
having two annuiar drawing shoulders, one of
smaller diameter than the other, and 8 cooperat-
ing punch comprising a ceantral core projectible
through the smaller die orifice, a sieeve sleeved
upon said core and projectible into the larger
diameter of the die to a position to clamp the
material to he operated upon between itself and
the smaller diameter shoulder of the die, a soring
backing said sleeve, a second sleeve sleeved upon

the first sleeve and sided to clamp the material i3

to be operated upon between itself and the larger
diameter shoulder of the die, and a spring back-

ing, independent of the first spring backing, for.

said second sleeve, the two shoulders of the die
being so axially positioned that, when the central
punch enters the small-diameter ovifice of the
die, the material operated upon will be clamped
between the die and both sleeves.

WILLIAM C. LUDINGTON.
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