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1 
This invention relates to ammunition, particu 

larly to the cases or shells of rimfire cartridges, 
and contemplates an improved construction and 
method of manufacture enabling or facilitating 
greater flexibility in the choice of metals, metal 5 
thickness and metallurgical properties for such ' 

shells. 
In the drawings: , 
Fig. 1 shows, partly in section, a rim?re car 

tridge embodying one aspect of the present in- 10 
vention. . . 

Fig. 2 shows diagrammatically certain equip 
ment ordinarily used in the heading of rimfire 
shells. 

Fig. 3 is a fragmentary enlarged section of a 15 
primed rim?re shell embodying the present in 
vention and including a diagrammatic repre 
sentation of a fragment of a ?rearm chamber 
mouth and a ?ring pin. , 

Fig. 4 is a view, substantially similar to Fig. 3, 20 
of a fragment of a conventional rim?re shell, 
shown for the purpose of comparison. 

Fig. 5 is a fragmentary sectional View of a rim 
fire shell in operative relation with one form of 
die and hunter used in the practice of the iii-“g5 
vention. 

Fig. 6 is a view generally similar to Fig. ,5, show 
ing a modi?ed form of die and bunter. ' 
In the manufacture of rim?re shells, a cup or 

shell blank l0 (Fig. 2), trimmed to a desiredweo 
length and having a somewhat arcuate head, is" '" 
pushed into position in and projecting from a 
die H by a punch or heading stem l2 shouldered 
to engage the mouth of the cup or shell blank, as 
indicated. The blank thus held in the dieis im-I 536 
pasted by a bunter‘ l3, ?attening and widening"‘-' 
the head of the hollow rim con?gurationshown 
in Fig. 4. subsequently, a primer composition 14 
is spun into the hollow rim. In use, the narrow 
face it of the rim adjacent the cylindrical body{ 40 
is engaged with the ?at face ll of the chamberv 
mouth, and with the loaded cartridge in this 
position ignition of the priming composition 14 
is secured by the impact of a ?ring pin L8 on, the 
opposite side of the rim. ‘ 
ing pin forces the rim metal inward, crushing 
and frictionally igniting the portion of the prirn~ 
ing composition l4 thereunder, the opposite face 
or the hollow rim, backed by the iSOlid ,Inetalpf 
the ‘chamber mouth If! serving as an anvil to sup-N50 
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2 
port the priming composition ‘during the 
pin impact. ‘ _ 1 ~ . 

Rimflre shells of the type above described were 
for a great many years chie?y made from‘ copper 
or alloys of high copper content, such as gilding‘ 
metal (95% copper, 5% zinc), dimensions were 

firing 

1,011.3 ago empirically determined Withrefrence to ' 
this relatively soft low tensile strength metal; ‘and 
guns for the cartridge were designed accordingly. 
Gilding metal'shells are ordinarily drawn from .i 
stock of a thickness T (Figs. 3 and 4) of about . 

, .020". ‘In the drawing of the shell the thickness 
of the metal in the flat portion of the head re 
mains Substantially unchanged, While the thick 
ness of rim 'and'body is reduced in drawing in 
substantially the proportions illustrated in‘Fig's. 
,3 and 4,. For the conventional shell shown in 
Fig. 41, the‘ total head thickness H is only slightly 
less than'the gun “head space” (distance from 
chamber mouth to‘bolt face) and is fully deter-‘ 
mined by the metal thickness T, the thickness of, 
the‘ bridge B of priming composition between the 
baa-dang the interior of the fold or rim, and the 
somewhat reduced thickness of metal between 
the bridge 13 and the face if» of the rimv adjacent 
the body- _ , . _ " > 

The enormous number oi rim?re arms ‘now-in 
the hands-of the public designed for a'v'certain 
head space and a given firing pin blow renders 
it impracticable toalter either of these values. 
The conyentional head space‘ must be maintained, ‘ 
and a sensitivity adequate to insure ignition of‘. 
the priming by astandard ?ring pin blow‘must ‘ 
.be maintained. These limitations have rendered 
itdl?icult to'make rimlire oasesof metals ‘of ’ 
hardness. elasticity-‘and strength proiiérties?if 
fering substantially from those of relatiyely soft‘ 
gliding metal‘. With brass and particularly vari 

' ous'steels, strength considerations do ‘not require 
thesame' metal thickness used for copper, and 
such a metal thickness becomes undesirabla'be 
cause these less deformable metals do not trans 
mit the ?ring pin blow with the force ‘necessary 
.to insure primer ignition. When an attempt'jis ' 
made'to use a thinnermetal, the head‘ thickness 
being determined as above sétfforth, the brides 
thickness Byis increased, and again sensitivity 
di?iculiiesare encountered- Prior te‘thepfel ht 
‘invention the relation of bridge thiqlinesstof .1111 
pact sensitivity has not been vfully recqenizedi 
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The present invention provides a head struc 

ture for rim?re cartridges which is of such con 
?guration that bridge thickness and sensitivity 
are substantially independent of metal thickness, 
hardness, tensile strength or other properties. 
The novel construction is best illustrated in Fig. 
3. The exterior face of the. rim.- adjacent the 
body, instead of extending outward substantially 
at a 90° angle to the body and being joined there 
to by a very small radius, describes a compound; 
curve, being displaced downward toward the 
planar part of the head in a hollow or trough 20,‘ 
and outwardly therefrom curving back in; the di 
rection of the shell mouth to form the lobed or" 
ear-shaped rim identi?ed generally by numeral‘ 
28. The interior of the hollow rim is of generally 
corresponding con?guration, though somewhat 
altered by the metal thickness gradient. The 
head thickness H is the distance from uppermost 
part 2! of the compound curve to the planar face 
22 of the head, while the bridge thickness B is 
determined by depth of the downward fold or 
trough 20 between the, chamber face engaging 
part 2| and the body 23. By the use of this con 
struction, the head thickness H can be main 
tained, and, regardless of metal thickness, any 
desired bridge thickness B can be secured. The 
optimum bridge thickness has been found to be 
from .006" to .008", 
have been made with steels of a thickness as low 
as .015”. The depth of the trough or re-entrant 
curve 20 will, of course, vary with the metal 
thickness. It has likewise been found that, a 
proper bridge thickness being maintained, sensi 
tivity is substantially independent of metal treat 
ment and hardness. There is thus available a 
?exibility in the selection and treatment of metal 
for which there is a need in securing correct 
properties in other parts of the shell. 
One form of apparatus for making the shell 

illustrated in Fig. 3 is shown in Fig. 5. The die 
25, replacing the conventional die I l shown in 
Fig. 2, is formed with a recess 26 terminating 
adjacent the shell receiving bore in a projection 
27, the end of which has the con?guration neces 
sary to form the trough 2|]. The recess 26 enables 
the ?ow of metal past the projection to form 
the lobed or ear-shaped rim 28. The hunter 29 
may be of conventional construction similar to 
that identi?ed as I3 in Fig. 2, and so mounted 
as to enable contact of its end face with the end 
face of die 25. The dimension D between the 
end of the projection 21 and the face of the 
hunter, hence the ?at face of the shell head, is. 
thus fully determined, and the head thickness H" 
is determined by the protrusion of the shell blank 
(see Fig. 2) beyond the end of projection 21. 
A modi?ed form of die and bunter are shown 

in Fig. 6. The mouth of die 25!, replacing the 
conventional die I l shown in Fig. 2, is not recessed 
but is provided with an annular projection 30 
surrounding the shell receiving bore and a clear 
ance outside of this projection to permit the for 
mation of the lobed rim 28. The bunter 3| is 
adapted to engage the die face and is provided 
with a recess 32 of a depth which determines the 
head thickness I-I, while bridge thickness is fully 
determined by the height of the projection 30. 
Obviously the hunter 2!! could be used with similar 
results by the provision of suitable means to limit 
the extent of movement thereof and thus control 
over-all head thickness. 

It will be obvious that the invention enables a 
control of bridge thickness which is independent 
of metal thickness and is wholly new to the art. 

and successful cartridges , 
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I claim: 
1. A rim?re cartridge shell comprising a tubu 

lar body having one end open and a closed head 
formed integrally about the other end, said head 
having a hollow rim projecting annularly beyond 
the periphery of the body and projecting longi 
tudinally in the direction of the open end of the 
_,body in overlapping relation to a portion of the 
tubular body, the interior of the hollow rim being 
gin continuous communication with the interior of 
the tubular body. 

2: »A rim?re cartridge shell comprising a tubu 
lar body arranged to be inserted in the chamber 

' l of "a ?rearm barrel, and a hollow rim integral with 

20 

so 

35 
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a 
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76 

:said tubular body projecting laterally beyond the 
periphery thereof and arranged to engage a por 
tion of the chamber mouth defining end face of 
said barrel, the interior of said hollow rim being 
in continuous communication with the interior of 
the body of said shell‘and said rim being char 
acterized by a given total exterior thickness in a 
direction parallel to the axis of the chamber 
throughout a given annularregion spaced uni 
formly radially outwardly from the body of the 
shell and further characterized by a total exterior 
thickness less than said given thickness when 
measured -in the same direction throughout an 
annular zone between said given annular region 
and the periphery of the body of the shell. 

3. A primed rim?re cartridge comprising a 
tubular body adapted to contain a propellent 
powder and arranged to be inserted in the cham 
ber of a ?rearm barrel; a folded rim integral with 
said tubular body projecting laterally beyond the 
periphery of the body and arranged to engage a 
portion of the chamber mouth de?ning end face 
of a ?rearm barrel, the interior of said folded 
rim being in continuous communication with the 
interior of the tubular body; and a priming com 
position contained within said folded rimin con 
tinuous communication with the interior of the 
tubular body, said rim and the priming composi~ 
tion contained therein being each characterized 
by a given thickness in a direction parallel to the 
axis of the tubular body throughout a given an 
nular region spaced uniformly outwardly from 
the periphery of the body; and each further 
characterized by a thickness less than said given 
thickness when measured in the same direction 
throughout an annular zone between said given 
annular region and the periphery of the tubular 
body. 

4. A rim?re cartridge shell comprising a tubu 
lar body open at one end and a head integral with 
and closing the opposite end of said body, said 
head comprising an interior hollow rim opening 
to the interior of said shell and adapted to contain 
a priming composition, said rim further compris 
ing an exterior gun barrel chamber mouth engag 
ing portion joined to and intersecting the exterior 
periphery ofsaid tubular body in an arc sub 
stantially greater than 90°, an annular portion of 
said chamber mouth engaging portion of the rim 
being nearer than the said opposite end of the 
body portion to the said open end. _ 

5. A rim?re cartridge shell comprising a tubu 
lar body having one end open and a closed head 
formed integrally about the opposite end; said 
headincluding a hollow primer composition con 
taining rim opening throughout its periphery‘ to 
the interior of said body, projecting annularly 
beyond the periphery of said body and projecting 
longitudinally in the direction of the open end 
in overlapping relation to the tubular portion of 
the body. 
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6. A rim?re cartridge shell comprising a hollow REFERENCES CITED 
body having a tubular portion with an Ppen for" The following references are of record in the 
ward end and having a closed rear end intersect- ?le of this patent: 
ing and integra1 with said tubular portion; said 
closed end de?ning a head having a hollow 5 UNITED STATES PATENTS 
primer composition containing rim opening Number Name 3 Date 
throughout its periphery to the interior of said 160,763 Freund __________ __ Mar. 16, 1875 
body, projecting annularly beyond the periphery 588,443 Kendall __________ __ Aug. 17, 1897 
of said tubular portion and projecting longitudi- 966,163 Buell _____________ __ Aug. 2, 1910 
nally in the direction of the open end in overlap- 10 1,107,519 Hoagland _______ __'_ Aug. 18, 1914 
ping relation to the said tubular portion. 1,461,013 Hodge ____________ __ July 3, 1923 
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2,003,438 Guignet __________ __ June 4,1935 
2,388,370 Snell _____________ __ NOV. 6, 1945 


