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[57] ABSTRACT 
A ?rearm cartridge adapted to be ?red electrically in 
cluding a generally cyclindrical primer introduced 
through the open end of a metal casing and press ?t 
into a passage extending axially through its base. One 
end of the solid metal primer bodly, facing rearwardly 
in the passage adjacent the external surface of the 
base, is tapered so that the primer seats against a cor 
respondingly narrowed portion of the passage, while 
the opposite end projects forward of the base into the 
main propellant charge. An insulated conductor ex 
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ELECTRICAL PRIMER 

BACKGROUND 
1. Field of Invention 
This invention relates generally to the field of ?rearm 

cartridges and more particularly to such cartridges 
which are adapted to be fired with the passage there 
through of an electric current. 

2. Description of the Prior Art 
Among sportsmen and also in military situations, the 

muzzle velocity of a bullet ?red from a ri?e or handgun 
is an important consideration in achieving range and 
kill power. The limiting factor in such muzzle velocity 
for a weapon of a given caliber is found to be the inter— 
nal pressure which may be safely generated within the 
cartridge itself. This may be controlled,'of course, by 
the amount and type of propellant charge introduced, 
but it is also determined in part by the mechanical 
strength of the cartridge. If the casing fails to resist the 
internal pressure generated, such pressure may escape 
backwardly against the bolt body rather than simply 
propelling the bullet down the gun barrel, thus endan 
gering the integrity of the weapon and the safety of the 
operator. 
The conventional self-primed mechanically ?red car 

tridge includes a metal casing with a forwardly extend 
ing pocket in the base which is adapted to receive a 
primer. A small ?ash hole is provided in the base 
through which gases from the ignited primer compound 
pass to initiate the main propellant charge. When the 
firing pin strikes the base of the primer, it partially rup 
tures its surface, lessening its resistance to backward 
pressure passing through the ?ash hole. The corners of 
the primer also tend to be swaged against the bolt face 
including further stress weakening at these points. The 
initiation process would be accomplished more rapidly 
and uniformly if the interface between the primer com 
pound and the propellant charge were extended over a 
larger cross-sectional area, but this would further de 
grade the sealing efficiency of the primer because of 
the greater area over which backward pressure could 
develop. ’ 

Electrically ?red cartridges have been designed 
which provide greater contact area between the primer 
compound and the propellant charge, but they still fail 
to provide a completely effective pressure seal. Such 
electrically initiated ?rearm cartridges are well known 
in the art. Typically, they employ a conductor extend 
ing within a quantity of propellant initiating material 
which in turn sets off the main propellant charge. The 
conductor may be oriented such that by operating a 
trigger an electric current is passed through the con 
ductor to ignite the propellant initiating material. The 
disadvantage of the prior art construction lies in the 
fact that in common with the cartridges ?red mechani 
cally by means of a ?ring pin, the base of the casing is 
not well adapted to containment of the high pressures 
generated within the cartridge with initiation of the 
main propellant charge. One reason for this appears to 
be that while the main body of the casing has an unbro 
ken surface the base usually supports a separate 
straight-walled primer body inserted therein externally. 
In the absence of any positive sealing means pressure 
escapes between the wall of the primer body and the 
base and thus limits the pressures which may safely be 
generated. This in turn serves to limit the muzzle veloc 
ity of a given cartridge. 
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2 
For example, in Martin et al, U.S. Pat. No. 

1,485,404, a cylindrical insulating plug in the base of 
the cartridge body forms, in effect, the primer body 
surrounding a contact pin leading to a primer com 
pound. It is apparent that upon electrical initiation of 
the main powder charge this insulating plug will toler 
ate less internal pressure than the main cartridge body 
and consequently becomes the weakest part of the 
structure. 
Another example of an electrically ?red weapon is 

found in Clay U.S. Pat. No. 3,009,419 wherein a cylin 
drical metal primer cup is inserted in the base of a car 
tridge case. Again, upon initiation of the main propel 
lant charge the integrity of the interface between the 
cup and the case limits the internal pressures which 
may be achieved. 
The prior art recognizes the fact that the bottom or 

base of a ?rearm cartridge is placed under severe stress 
with the high pressures generated in such cartridges, as 
for example in Stadler U.S. Pat. No. 3,611,939. How 
ever, this patent focuses on a selection of priming com 
positions and booster material within the primer body 
which minimizes the pressures generated before the ig 
nition of the main propellant charge, rather than on a 
redesign of the primer itself. 

SUMMARY OF THE INVENTION 

It is, therefore, the general object of this invention to 
provide a ?rearm cartridge having an improved capa 
bility to withstand internal pressures. 

It is a related object of this invention to provide a 
?rearm cartridge of such improved pressure resistance 
characteristics which is adapted to be fired electrically. 

It is a still further object of this invention to provide 
a cartridge adapted to be electrically ?red by operation 
of a trigger mechanism which is capable of safely 
achieving signi?cantly higher muzzle velocity with a 
given caliber of weapon. 

It is yet another object of this invention to provide a 
?rearm cartridge with a base mounted primer adapted 
to be substantially self-sealing upon ignition thereof. 

In accordance with the preferred embodiment of this 
invention, a solid metallic, generally cylindrical primer 
body is inserted through the front end of a cartridge 
casing and embedded in an axial passage extending 
through the base of the casing. The passage narrows to~ 
ward the external surface of the base in the form of a 
truncated cone and the primer body has a correspond 
ingly shaped portion at its rearward end which inter 
faces with the wall of the narrowed section of the pas~ 
sage. The front end of the primer body which is in 
contact with the propellant charge ?lling the main hol 
low body of the casing, is provided with an open cavity 
?lled with propellant initiating material. An electrical 
conductor surrounded by a suitable dielectric extends 
axially through a bore in the primer body from the rear 
ward end thereof into the cavity and terminates in 
contact with the propellant initiating material. A metal 
ball of diameter larger than the bore through the 
primer body caps the end of the conductor in the cav 
ity. The dielectric material covers the base of the cavity 
so that the shortest conductor path from the ball to the 
adjacent wall of the primer body is laterally through the 
propellant initiating material. A the narrowed rearward 
end of the primer body, the conductor bore ?ares out 
wardly to increase the length of the path between the 



3,850,101 
3 

conductor and the primer body at its external surface. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a longitudinal section through a cartridge 
casing in accordance with this invention. 
FIG. 2 is a detail of the electrically actuated primer 

of this invention positioned within the base of the cas 
1ng. 

DETAILED DESCRIPTION 

In accordance with the preferred aspect of this inven 
tion as seen in FIG. 1, an electrically actuable primer 
10 is adapted to be press ?tted within a base 11 of a 
metal ?rearm cartridge casing 12 having a hollow tubu 
lar body portion 13 containing a propellant charge 14 
and a narrowed neck 15 adapted to support a bullet 16. 

As represented schematically, the external electrical 
contact to the primer 10, indicated by reference nu 
meral 17, is made at the rearward end thereof from a 
suitable source of high-voltage (not shown) to form the 
positive side of an ignition circuit. The metal outer 
body of the primer 10, insulated from contact 17, inter 
faces with the metal base 11 to form the negative side 
of the circuit as indicated by the reference numeral 18. 

The construction of the primer 10 and its relation to 
the base 11 is more clearly understood with reference 
to the detail of FIG. 2. A solid metal primer body 20 is 
embedded within a passage 21 extending axially 
through the base 11, so that the side wall of the primer 
body 20 within the passage 21 has a contiguous inter 
face with the material of the base 11. The primer body 
20 is generally cylindrical, but at its rearward end it is 

' provided with a beveled or tapered portion 22 prefera 
bly shaped in the form of a truncated cone with its ?at 
tened apex ?ush with the external surface of the base 
11. The wall of the passage 21 has a mating tapered sur 
face 23 against which the tapered portion 22 is. adapted 
‘to bear. The front or inner end of the primer body 20 
is hollowed out to form a cylindrical cavity surrounded 
by side walls 25, which is ?lled with a suitable propel 
lant initiating material or primer compound 26. The 
inner end of the primer body may conveniently extend 
forward of the inner surface of the base 11 into the 
main propellant charge 14. Except for a thin paper re 
tainer 27 covering the front end of the primer body 20 
the propellant initiating material 26 is in substantial 
contact with the propellant charge 14 over the entire 
inner diameter of the primer body 20. 
The primer body 20 is drilled longitudinally to re 

ceive an electrical conductor 29, the rearward end of 
which is exposed to the external surface of the base 11 
while the forward end terminates within the propellant 
initiating material 26 in the primer cavity. A metallic 
ball 30 caps the forward end of the conductor 29, its 
diameter being chosen such that its exceeds that of the 
axial bore 28 which carries the conductor 29. A sheath 
of high tensile strength dielectric material 31 surrounds 
the conductor 29 separating and insulating it from the 
primer body 20. The conductor carrying bore 28 is pro 
vided with an outwardly ?ared portion 32 of predeter 
mined taper which extends to the rearward end of the 
primer body 20 where it is substantially ?ush with the 
external surface of the base 11. The dielectric material 

5 

25 

35 

45 

55 

65 

4 
31 ?lls this ?ared portion 32 and also covers the bot 
tom 33 of the frontal cavity in the primer body 20. 
By means well known in the art, a high voltage elec 

trical impulse may be applied, simultaneously with trig 
ger pull, to a conductor such as conductor 34 con 
nected to positive contact 17 extending, protected by 
suitable insulation 35, to the forward surface of a ?ring 
bolt 36 which interfaces with the external surface of the 
base 11. The conductor 34 is thereby placed in contact 
with the rearward end of the conductor 29 of the 
primer 10. Current through the conductor 29 ignites 
the propellant initiating material 26 which in turn initi 
ates the propellant charge 14 to cause discharge of the 
weapon. The internal pressure within the casing 12 will 
drive the solid primer body 20 in a rearward direction 
so that the tapered portion 22 wedges tightly against 
the correspondingly tapered surface 23 to produce a 
highly effective pressure seal. At the same time, if the 
dielectric material 31 covering the bottom 33 of the 
primer cavity is displaced, the ball 30 will be urged to 
ward the mouth of the conductor carrying bore 28 and 
block possible pressure loss along this path. The dielec 
tric material 31 at the bottom of the cavity 33 serves 
also to eliminate the possibility that a spark may jump 
from the base 30 to the primer body 20 without passing 
laterally through the main body of propellant initiating 
material 26, thus shorting out the system. 

In order to further increase the length of the-arc path 
to the primer body 20 at the interface between conduc 
tors 29 and 34 provided by the ?ared portion 32 of the 
bore 28, a central disc shaped depression 37-can be 
formed in the external surface of the primer 10 to ac 
commodate the forward end of the conductor 34 and 
its surrounding insulation 35. 

It is important to appreciate that the shape of the 
primer body 20, in cooperation with the corresponding 
shape of the passage 21, provides an automatic self 
sealing action responsive to propellant initiation and 
thus insures that the interface between the primer body 
20 and the casing 12 will not constitute a weak point 
in the pressure retaining ability of the cartridge. The 
primer 10 of this invention is well adapted to removal 
and reinsertion in connection with hand loading opera 
tions. The outer diameter of the primer 10 is preferably 
slightly less than the inner diameter of the neck 15 and 
after passing this stage it will easily slide down the body 
portion 13 and position itself generally within the 
mouth of the passage 21 where it can be press fit and 
seated ?rmly in place. 
The material of the primer 10 is not critical, although 

it may, for example, be constructed of brass positioned 
within a stainless steel casing 12. The important consid 
eration is that the coef?cient of thermal expansion of 
the primer 10 and the casing 12 should be sufficiently 

‘ close so that in extreme environmental conditions the 
interface between the two will not separate substan 
tially. The particular angle of the taper on portion 22 
and surface 23 is also not critical, although clearly the 
degree of wedging action that will be achieved therebe 
tween will be dependent upon this angle. 
The material selected for the dielectric 31 should 

preferably be a semi-rigid epoxy resin which will form 
a good bond, both with the conductor 29 and the inner 
surface of the axial bore 28. 
The applicant has performed tests with an electrically 

?red primer constructed in accordance with this inven 
tion, using a 308 Norma Magnum'ri?e with a case fab~ 
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ricated from 303 stainless steel. Test results were as fol 
lows: 
Test Number I 
130 grain bullet 
72.5 grains H380 powder 
Temperature 40°F 
Velocity 3,367 feet per second 
Velocity converted to 70°F of 3,428 feet per second 

Test Number II 
130 grain bullet 
55 grain H335 powder 
Temperature 40°F 
Velocity 2,882 feet per second 
Velocity converted to 70°F of 2,924 feet per second 

Test Number III 
130 grain bullet 
84.0 grains H335 powder 
Temperature 40°F » 
Velocity 3,937 feet per secon 
Velocity converted to 70°F of 4,033 feet per second 

Test I was for control purposes. A cartridge modi?ed 
in accordance with this invention was found to yield 
muzzle velocities very close to the published ?gures 
employing conventional cartridges using the same cali 
ber of bullet and type and weight of powder. Thus, the 
results of Test I strengthen the reliability of the conclu 
sions reached from Tests II and III. The latter two tests 
both employed a type of powder which is not within a 
safe range for the given test weapon with conventional 
cartridges. After these test ?rings, it was observed that 
the cartridge casing showed no damage and the primer 
did not leak gas. The velocity which was achieved with, 
Test III is between 20 and 30 percent higher than that 
obtainable with conventional ammunition for the test 

' weapon. 

Incorporation of the primer of this invention in a car 
tridge employing a bullet of given caliber and make will 
require additional experimentation to determine the 
safe powder load in individual cases. Additional consid 
eration must also be given to the strength of the gun 
barrel and the chamber which will be employed. It is 
important to understand, however, that the incorpora 
tion of this invention does not require any modi?cation 
of the basic shape or con?guration of a conventional 
cartridge. All these matters are well within the skill of 
the art. 

It should be additionally understood that the forego 
ing detailed description and drawings are intended to 
be illustrative only and that various modi?cations in the 
structure and interrelationship of the component parts 
as set forth as well as in the materials thereof may be 
made without departing from the scope and spirit of 
this invention more particularly set out in the appended 
claims. 
What is claimed is: 
1. In a ?rearm cartridge having a metal casing, in 

cluding at least a base and a hollow tubular body por 
tion integral with said base containing a propellant 
charge, an electrically ?red primer comprising: 

a. a solid cylindrical metal primer body having a cav 
ity in one end thereof and an axial bore connecting 
said cavity to the opposite end thereof, a portion of 
said primer body being of reduced diameter; 
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b. a propellant initiating material ?lling said cavity; 

c. an electrical conductor extending from said oppo 
site end through said bore into contact with said 
propellant initiating material; and 

d. a dielectric material ?lling the space between said 
conductor and the wall of said bore, said primer 
body being adapted to extend slidably within an 
axial passage through said base so that said one end 
lies within the propellant charge and said opposite 
end is adjacent the external surface of the base, the 
wall of said passage having an interface with said 
reduced diameter portion of said primer body. 

2. A device as in claim I wherein the reduced diame 
ter portion of said primer body is in the form of a trun 
cated cone with its ?attened apex at said opposite end. 

3. A device as in claim 1 additionally comprising a 
conductive ball capping the conductor within the cav 
ity and having a diameter greater than that of said bore. 

4. A device as in claim I wherein said dielectric ma 
terial extends within said cavity so that the shortest 
conductive path between said ball and said primer body 

_ is through said propellant initiating material in a lateral 
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direction. 
5. A device as in claim 1 wherein said bore has an 

outwardly ?ared section of predetermined taper adja 
cent the opposite end of said primer body. 

6. A device as in claim 5 wherein a predetermined 
length of the conductor at said opposite end, together 
with the surrounding dielectric material, are removed 
to form an axially extending cylindrical depression at. 
said opposite end. . 

7. In a ?rearm cartridge having a metal casing, in 

bular body portion integral with said base containing a 
propellant charge, an electrically ?red primer compris 
ing: 

a. a cylindrical metal primer bodly; 
b. a quantity of propellant initiating material con 
?ned adjacent one end thereof; 

c. conductive means extending from within said pro 
pellant initiating material to the opposite end of the 
primer body, said opposite end being of reduced 
diameter; 

d. means for insulating said conductive means from 
said primer body, said primer body being adapted 
to ?ll an axial passage through said base, so that 
said one end extends within the propellant charge 
and said opposite end extends to the external sur 
face of the base. 

8. A device as in claim 7 wherein said primer is 
adapted to be slidably inserted in said base from within 
.said casing. 

9. In an electrically actuated ?rearm cartridge having 
a metal casing including a base and a hollow tubular 
body portion integral therewith containing a propellant 
charge, the improvement wherein 

a. said base is provided ‘with an axial passage extend 
ing therethrough, said passage having a ?rst cylin 
drical portion extending rearward from the internal 
surface of the base and a second portion of reduced 
diameter extending from said first portion to the 
external surface of said base. 
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b. a solid primer body adapted to fill said passage, and I 
Said Primer body haying _a Cavlt)’ Wlthin one end e. dielectric means adapted to separate said conduc 
thereof in contact with said propellant charge; ?ve means from‘ Said primer body, whereby upon 

c. a propellant initiating material ?lling said cavity; 
d. conductive means extending from within said pro- 5 

pellant initiating material to the opposite end of 
said primer body and adapted to transmit an ignit- 0nd Portion of the Passage in Said base’ 
ing current to said propellant initiating material; * * * * * 

electrical initiation of said propellant charge said 
primer body is wedged against the wall of the sec 
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