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This invention felates to a inethod of thaking shell
tasings and inore particalarly to a thethod of coining and
‘drawing 4 metallic casing from a blank of metal cut from
a-slab.

In the thanufactife of cartridge shell casings such, for

‘example, s are used in modern anti-aircraft aid anti-tank :

shells, it is particularly desirable to have the metal in the
eylindrical wall of ‘the casing hardened immediately adja-
ettt the base without hardening of the base.

It is my understanding that in some of the present

miethods now used, and particularly where electric anneal- :

ing is employed between the progressive drawing ‘oper-
ations, soft spots tend to :develop adjacent the junetion
'of the Casing wall and the base. Needless to say, any
weakening of the wall at this area constitutes a souice of
danger in ‘the firing of the shell made from such 3 casing
‘as it woiild have a ‘tendency to explode zt such weakened
‘er breach area. ) ) L

_ The problem is somewhat further comiplicated by the
fact that while the cylindrical wall must be properly
hardened, the cylindrical base, on ‘the other hand, it hard-
‘gned 10 ‘the samig extent, becomes difficult to machine in
the ultimate shaping of the base. 5

.. Now I propose, in accordance with the features of this
fvention, to provide a ‘method of making a shell casing
Wwherein ‘the mgtal is properly distribited between the
base and the cylitidrical ‘wall .and ‘wheérein proper harden-
itig of 'the ‘wall cdh be obtained without requiring that
the base portion be hardened to the -same -extent at fhe
same time, . ) o
. It is 2lso an object of this invention ‘to provide an
linproved, ‘siniplified and less sxpensive method of making
Such miétal ¢ylindrical casings. ) o

T ‘accordarnice with the general features of this inven-
tioh theére is provided .in a process of drawing a metallic
cdrtridge casitg from a blank, the steps of coining the
blatik irite substaiitially a circular disc having a thickened
ceiiter portion or bitton with an annular marginal .portion
tapered away from the center toward the periphery of
the ‘dise, drawing and cipping the disc to form a cup
with 'the ‘thickened oceriter substantially at the base, and
‘the tapering portion in the cylindrical ‘wall of fhe cup,
‘progressively drawinig ‘the wall of the cup to elongate the
'same With ‘a thickered wall portion adidcent and merging
‘into ‘thie base of the ¢itp, Bulging said thickened wall por-
‘tion radially otitwardly and ‘progressively drawing said
'Bﬁlg'e‘d portion away from the base lengthwise into the
‘wall to cold work the same. v ‘ ]

Another feature of the invention relates to the con-
temporaneous -cupping -and -drawing :of the -coined Blank
$0:as to-eliminate the necessity:of.a.separate drawing step.

Yet another feature 'of -the .invention relates ‘to sub-
ijecting the lower part-of the casing, after the bulging and
cold working iof the Jower iportion of the wall to «a salt
‘bath -heating -treatment -for préserving (the desirable -cold
-working-characteristics - obtained in-the ‘bulging. and work-
-ing-of such lowérportion-of the casing'wall.

‘Othér objects :and features of ithis invention 'will more
‘fully ‘appear from the followis g:detailed:description 'taken
in contection with :the “dccuilipariying ‘drawings ‘which
illustrate the steps of my process‘and whergin:

‘Figiire 1'is'a plan'view:of 'a ‘polygonal- or-square-shaped
‘blank;
... Pigtite 2 'is ‘an ‘end ‘or ‘edge view ‘of ‘a *blank shown ‘in
Figore 1;
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Figure 3 is a cross-sectional view through a disc coined
from the blank in accordance with my process;

Figure 4 is a fragmentary cross-sectional view showing
diagrammatic die numbers and a punch in the process of
cupping and drawing the coined disc;

Figure 5 is a fragmentary vertical cross-sectional view
through a cylindrical cup formed from the initial cupping
ot drawing steps;

Figures 6 and 7 are vertical cross-sectional views
through the cylindrical casing progressively drawn from
the cup shown in Figure 5 and showing how the bottom
‘Wwall of ‘the casing is thickened and tapered into the base
of the casing;

Figure 8 is an enlarged fragmentary cross-sectional
view of a lower portion of the casing shown in Figure 7
and illustrating by dotted lines the lower tapered thickened
portion which is to be bulged radially -outwardly;

Figure 9 is a fragmentary cross-sectional view similar
to Figure 8 showing how the tapered thickened portion is
bulged outwardly after being subjected to a punch or
‘press operation and illustrating in dotted lines the posi-
tion of the thickened portion prior to the bulging
operation;

Figure 10 is a fragmentary vertical cross-sectional view
through the casing showing how it looks after the bulged
‘portion has been uniformly drawn into the cylindrical wall
of the casing as well as showing the base perforated; and

Figure 11 is a vertical sectional view through the casing
after the base has been shaped to form a flange thereon.

As shown on the drawings:

Tt is believed ‘that my novel process will be fully under-
stood from a description of the foregoing drawings show-
ing diagrammatically the condition of the ‘blank, cup ‘and
casing at different stages of the process of fabrication.

While it is contemplated that my invention may be

employed ‘in the fabrication of cartridge casings, such as
40 mm. casings shown in my fissued Patent No. 2,360,354,
my ‘invention is not limited ‘in its application to ‘that par-
ficular size of casing, as it may be used equally ‘well with
‘other sizes and particularly ‘in the fabrication of larger
gauge cartridge casings.
. Also, while my invention is particularly adapted for use
in the fabricafion of casines from low carbon steel, it is
not ‘to be thus limited as it is contemvlated that it could
be used to advantage in the making of casines from brass
blanks. Xowever, if the casing is made from a ‘brass
blank, it mav require more annealing overations ‘between
draws than it would where the casing is made from low
carhon steel.

The reference character 19 designates generally a square
of polveonal shave of metsdl cnt or sheared from a suit-
ableslab. Subsequent to this shearing operation, the sides
of ‘the blank are suitahlv.eronnd to eliminate bumps and
irrecularities.  Also, the blank can be subiected to snit-
-able annealing such, for example, as a so-called spheroidiz-
ine anneal.

Thereafter, the blank is nlaced onto a suitable coining
dis which mav be generallv similar to that shown jn my
aforesaid natent and coined into a .circular dise of pre-
detarmined diameter consistent with the particular size of
casing heing made. During this coining .overation, the
coined disc 11 (Figure 3) is provided with a .central
thickened nortion or button 12 and an annular .mareinal
inclined nortion 13 which tavers -from the center 12 to
the perivherv of the.disc. A suitable trimming operation
is emmloved for trimming off the .excess -metal or flash
bevond the edee of the coined disc 11,

Subsequent to ‘this coining -overation ‘the - coined .disc
‘may be suitably annealed by subiecting it to a bonderiz-
ing anneal ‘or the like. Tt .is to be understood in ‘the
description -of the ‘subsequent operations that, if required,
the :article ‘may ‘be subiected -to annealing and pickling
‘throughout the different steps or stages <of the process.
1t is, .of .course, well known.in the metallurgy art that
an article, as it is .progressively worked or drawn, may
require .annealing -between -operations in order to -.condi-
‘tion .the .metal.

In ‘Figure 4 -1 have illustrated diagrammatically the
next step .of the process which combines cupping .and
drawing in .a single .operation. In this operation the
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coined disc 11 is placed between suitable cooperating die
members 14 and 15 and upon being subjected to the
action of the punch 16 is caused to be cupped. In this
cupping operation the central thickened portion 12 is
pushed downwardly in the die members. At the same
time the tapered portion 13 is pulled downwardly through
the dies causing it to be elongated. In this action (_)f
drawing the portion 13 is first pulled between the die
members which results in the wiping and working of the
metal. Continued movement of the punch 16 down-
wardly results in the pulling of the entire tapered portion
about the punch, thereby resulting in the forming of a
cupped case 17 (Figure 5) having a thickened base 18
and a cylindrical wall 19 which is of a lesser thickness
than that of the initial tapered portion 13. .

Following this initial cupping and drawing operation,
the casing is subjected progressively to additional draw-
ing operations to progressively reduce its wall 19, as
shown in Figures 6 and 7, and to provide at the junction
of this wall at the base 18 a tapered thickened section
or portion 20 which is best shown in Figure 8.

1 propose, in accordance with the features of my proc-
ess, to use this tavered thickened portion 29 for the pur-
pose of augmenting the hardness of the metal in the
casing wall immediately above the base 18 without sub-
stantially affecting the hardness of the base itself.

1t will be aporeciated that in forming this tapered thick-
ened portion 20 a punch with a tapered end is employed.

Now T propose to push or bulge this thickened portion
20 radially outwardly from the full line position shown
in Figure 8 to the dotted line position. T effect this by
using a punch with a straight cylindrical wall at its end
which, uoon entering the casing, progressively bulees the
portion 20 from the dotted line position shown in Fi;zurp 9
fo the full line position. This results in a cold wnrking
of the wall at this thickened portion 20 without affecting
the other portions of the casing. Tn other words, the
portion 20 is subiected to more cold working than the
upmer part of wall 19 and base 18.

Subsequent to this bulging overation. the drawn cvlin-
drical casing, as shown in Fisure 10, is subiected to
additional drawine overation which progressively moves
the metal of the bulge 20 nniformly uoward distributing
it in the cylindrical wall 19 so that the wall, with the
exception of its base 18, is then of substantial uniform
thickness. .

At some time in the various drawing operations, a
hole 21 is punched in the base 18. Then. as shown in
Figure 11, the base 18 is shaped to provide it with a
flange 22. .

Tn order to preserve the cold working characteristics
of the metal immediately above the base 18, derived dur-
jng the working of the bulge 20. I provose to subiect the
lower part of the casing to a heat annealine nrocess such
as that shown in mv issned Patent No. 2,059.468. Tn
this heat treatment the lower end of the casing is in-
serted in a bath of fused salts at a temperature of from
about 1450° F. to 1650° F. for a very short period of
time, less than five minntes, and thereafter such heat
treated end is auenched in a hath containing a salt of
one of the alkali metals and lime. Tn cother words, I
heat the casing at the area immedintely above the base
rapidly to a temperature in the vicinity of the Acj point
in a non-oxidizing heat medium for a sufficiently short
perind of time so as not to chanee the characteristics
of the steel obtained during the cold working operation.
Quickly thereafter I quench the steel to harden it at
portion 20.

Tt will be appreciated that by reason of the base 18

being substantially thicker than the adinining wall por-

tion. the adioining wall portion will heat uo ranidly
so that by prover timing verv little heat need be im-
parted to the base portion 18. That is to sav. T am
desirous of avoidine undve hardness of the base 18 since
it is easier to machine when it is not unduly hardened.
Moreover, it does not require the hardness that is neces-
sarv at its junction portion with the cylindrical wall.
During this heat treatment operation, the salt solution
can readily enter the lower part of the casing through
the hole 21 which likewise is employed for draining the
casing when it is removed from the heat treatment bath.
In the event the casing is made from brass instead of
low carbon steel, T contemplate using the cold working
obtained by the portion 20, although in that event the
casing would not be subjected to the salt bath heat treat-
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ment noted above. From the standpoint of the actual
cold working of the metal, it may be found that other
processes of heat treating could be used equally as well
as my own referred to above and described more in

detail in my aforesaid Patent No. 2,059,468.

" From the foregoing description it is evident that the
augmented thickness of metal above the portion 20 may
be completely distributed in the wall of the casing with-
out any overlap of the metal and all without disturbing
the base proper. In addition, the work hardening of the
wall immediately above the base will eliminate dead
spots at this area, such as heretofore existed in casings
where electronic heating has been employed in the an-
nealing of the metal.

Tt will be understood that modifications and variations
may be effected without departing from the scope of the
novel concepts of the present invention.

I claim as my invention:

1. In a process of drawing a metallic cartridge casing
from a blank, the steps of coining the blank into a sub-
stantially circular disc having a thickened center with
an annular marginal portion tapering away from ' the
center toward the periphery of the disc, drawing and
cupping the disc to form a cup with the thickened center
substantially at the base and the tapered portion in the
cylindrical ‘wall of the cup, progressively drawing the
wall of the cup to elongate the same with a thickened
wall portion adjacent and merging into the base of the
cup, bulging said thickened wall portion radially out-
wardly, and progressively drawing the material of the
outer surface of said bulged portion away from the base
into the wall to cold work the wall immediately above
the cup base.

2. In a process of drawing a steel cartridge casing
from a blank, the steps of coining the blank into a sub-
stantially circular disc having a thickened center with
an annular marginal portion tapering away from the
center toward the periphery of the disc, drawing and
cupping the disc to form a cup with the thickened center
substantially at the base and the tapered portion in the
cylindrical ‘wall of the cup, progressively drawing the
wall of the cup to elongate the same with a thickened
wall portion adjacent and merging into the base of the
cup, bulging said thickened wall portion radially out-
wardly, progressively drawing said bulged portion away
from the base into the wall to cold work the wall imme-
diately above the base, heating the steel in the lower
portion of the wall to a temperature of about 1450° F.
to 1650° F. for a short interval of time in a non-oxidizing
heating medium whereby the wall immediately above the
base will be heated to said temperature but the base will
be heated to a lesser temperature only, and then plunging
the lower part of the casing in an aqueous quenching
bath whereby the hardness imparted to said casing adja-
cent said base portion by cold working will be preserved
and said thickened base portion will remain in a semi-
hard state only.

3. In a process of drawing a steel cartridge casing
from a blank, the steps of shaping the blank into a sub-
stantially circular disc having a thickened center with
an annular marginal portion tapering away from the
center toward the periphery of the disc, drawing and
cupping the disc to form a cup with the thickened center
substantially at the base and the tapered portion in the
cylindrical ‘wall of the cup, progressively drawing the
wall of the cup to elongate the same with a thickened
wall portion adjacent and merging into the base of the
cup, bulging said thickened wall portion radially out-
wardly, progressively drawing said bulged portion away
from the base into the wall to cold work the wall portion
immediately above the base, perforating the base, plung-
ing the lower part of the casing including said cold
worked wall portion into a heat treating bath at a tem-
perature in the vicinity of the Acz point for a sufficiently
short period of time so as to preserve the characteristics
of the steel in the cold worked portion of the wall, there-
after removing the casing from the bath and draining
the bath out of the lower part of the casing through the
perforation, and quenching the casing to harden the
cold worked portion of the wall.

4. Tn a process of drawing a cylindrical casing from
a blank, the steps of forming the blank into a substan-
tially circular disc having a thickened center, drawing
and cupping the disc with the thickened portion located
principally at the base of the cup, progressively drawing

-
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the wall of the cup to elongate the same with a thickened
inwardly tapering portion adjacent and merging into the
base of the cup, bulging zaid thickened wall portion
radially outwardly to increaze the internal and external
diameters of the thickened wall portion and progres-
sively drawing the bulged portion away from the base
into the wall while maintaining the inner diameter of said
wall portion at substantially said increased internal diam-
eter but substantially reducing said external diameter of
said wall portion to cold work same.

5. In a process of drawing a metallic casing from a
slab, the steps of forming a circular disc from the slab,
drawing and cupping the disc to form a cup with a thick-
ened center substantially at the base, progressively draw-
ing the wall of the cup to elongate same with an in-
wardly tapering thickened portion adjacent and merging
into the base of the cup, bulging said- thickened wall por-
tion radially outwardly to increase the internal and ex-
ternal diameters of the thickened wall portion, and pro-
gressively drawing said bulged portion away from the
base and into the wall while maintaining the inner diam-
eter of said wall portion at substantially said increased
internal diameter but substantially reducing said external
diameter of said wall portion.

6. In a process of drawing a metallic cartridge casing
from a blank, the steps of coining the blank into a sub.
stantially circular disc having a thickened center portion
with an annular marginal portion tapering away from
the center toward the periphery of the disc, placing said
disc between and subjecting the same to the action of
cupping die members and thereby drawing and cupping
the disc to form a cup with the thickened center portion
substantially at the base and the tapered portion in the
cylindrical wall of the cup, progressively drawing the
wall of the cup to elongate the same with a thickened
wall portion adjacent and merging into the base of the
cup, bulging said thickened wall portion radially out-
wardly, and progressively drawing said bulged portion
away from the base into the wall to cold work the wall
immediately above the base.

7. In a process of drawing a metallic cartridge casing
from a blank, the steps of coining the blank into a sub.
stantially circular disc having a thickened center portion
with an annular marginal portion tapering away from
the center toward the periphery of the disc, placing said
disc between and subjecting the same to the action of
cupping die members and thereby drawing the disc to
form a cup with the thickened center portion substan-
tially at the base and the tapered portion in the cylin-
drical wall of the cup, progressively drawing the wall
of the cup to elongate the same with a thickened wall
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portion adjacent and merging into the base of the cup,
bulging said thickened wall portion radially outwardly,
progressively drawing said bulged portion away from the
base into the wall to cold work the wall immediately
above the base, and heat treating the cold worked por-
tion of the casing in a fused salt bath to condition same
without materially hardening said base portion.

8. In a process of drawing a metallic cartridge casing
from a blank, the steps of coining the blank into a sub-
stantially circular disc having a thickened center portion
with an annular marginal portion tapering away from
the center toward the periphery of the disc, placing said
disc between and subjecting the same to the action of
cupping die members and thereby drawing the disc to
form a cup with the thickened center portion substan-
tially at the base and the tapered portion in the cylin-
drical wall of the cup, progressively drawing the wall
of the cup to elongate the same with a thickened wall
portion adjacent and merging into the base of the cup,
bulging said thickened portion outwardly and working
said bulge upwardly into the wall to cold work the wall
adjacent the base and heat treating the work hardened
portion of the casing in a fused salt bath to condition such
portion above the casing base.

In a process of drawing a cylindrical casing from
a metal blank, the steps of coining and cupping the blank
to form a cup having a cylindrical side wall and a com-
paratively thicker base, progressively drawing the wall
of the cup to elongate the same with its thickest wall
portion adjacent and merging into said base, bulging said
thickest wall portion radially outwardly and progres-
sively drawing said bulged portion away from the base
iﬁto lihe cup wall to cold work the wall immediately above
the base.
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