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3 Claims. 

The invention described herein may be manu 
factured and used by or for the Government for 
governmental purposes without the payment of 
any royalty thereon. v ‘ 

, v‘My invention pertains to artillery ammunition 
and is speci?cally a new and improved means of 
causing almost instantaneous detonation of all 
the grains in the charge of projectile propelling 
powder. 7 

One object of my invention is to reduce the 
amount of time generally required to completely 
ignite the projectile propelling powder. 
7 Another object of my invention is to provide 
means for causing the concentrated release of 
energy of the projectile propelling powder. 
' Yet another object of my invention is to pro 
vide means for increasing the explosive effect of 
the projectile propelling powder. , 
A further object is to provide means for causing 

better utilization of the available pressure gener 
ated by the burning of the projectile propelling 
powder. 
A still further object is to provide means for 

increasing the range of the projectile. 
An additional object is to provide means for 

magnifying .the striking or impact force of the 
projectile. 
In practicing my invention, I attain the fore 

going and other objects by providing a unique and 
superior artillery ammunition primer assembly to 
be used in place of the conventional type of 
primer assembly. 
One preferred form of my invention is shown in 

the accompanying drawings wherein: 
Fig. 1 is a View of a complete round of artillery 

ammunition containing my inventive primer as 
sembly, parts of the cartridge case wall and pro 
pellent charge having been removed to expose 
some of the components of my novel device. 

Fig. 2 is an end view of said round of ammuni 
tion as viewed from line 2-—2 of Fig. 1. 

Fig. 3 is an enlarged longitudinal section‘of 
my primer assembly taken along line 3—3 of 
Fig. 2. 

Fig. 4 is a view similar to Fig. 3 except that it 
illustrates an alternate form of my invention 
wherein a plurality of plunger rods are utilized, 
each one being spaced between a pair of percus 
sion caps. 
In the discussion of my invention hereinafter, 

for convenience of reference to the drawings, it 
will be understood that the word “rear” refers 
to portions of components facing the closed ‘base 
end of the illustrated cartridge case, whereas the 
term “front” refers to those portions of compo 

10 

15 

20 

2 
nents facing the open mouth end of the cartridge 
case. 

The 'above objects are accomplished by my 
superior primer assembly which consists essen 
tially of two or more percussion caps spaced 
one from the other, and a plunger rod located 
between each pair of such caps and capable of 
detonating those caps in front of the rod upon 
being thrust axially forward into sharp contact 
therewith. For purposes of explanation it will 
be su?icient to limit the following discussion to a 
primer assembly using two percussion caps; how 
ever, it will be obvious that a plurality of caps 
and plungers may be employed without depart 
ing from the scope of this invention. The 
simplest form of my invention, wherein only two 
caps and one plunger rod are employed, is shown 
in Fig. 3; the use of a plurality of plunger rods 
is shown in Fig. 4. 
In the example of Fig. 3, one cap is located at 

the base end of the cartridge case, the second is 
located in the front end of the primer tube axially 
aligned with, but at a distance from said base 
positioned cap. Between the two is a novel 

25 plunger rod so restrained as to be immobile and 
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inoperative during normal handling, but adapted 
to become mobile when the round is ?red in a 
manner and for reasons explained below. 
When the round of ammunition is ?red, the 

gaseous pressure from ignition of the ?rst or base 
positioned percussion cap causes a break in the 
means restraining the plunger and further causes 
the plunger to spring rapidly toward the front 
end of the primer tube to detonate the second 
percussion cap. The individual ?ames which re 
sult from detonating the two (or more) percus 
sion caps cause the almost instantaneous ignition 
of the projectile propelling charge en masse, 
thereby resulting in the spontaneous generation 
of a tremendous initial pressure Within the car 
tridge case. This pressure causes the projectile 
to be shot‘ therefrom with greater velocity and 
impetus than has heretofore been attainable with 
a given amount of propellent and the conven 
tional single, base-positioned percussion cap. 
A more detailed impression of my invention will 

be gained from the following description of an 
actual model thereof, and reference to the ac 
companying drawings which illustrate same. 

Fig. 1 shows _a complete round of artillery am 
munition employing my novel improvement. As 
there ‘shown, the round consists of an annular 
cartridge case 6 of conventional design having 
base end ‘I which is closed except for a relatively 
small central opening therethrough and an open 
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mouth end 8. conventionally, there is provided 
a primer tube ?tted into the case base and ex 
tending axially thereinto. This tube is perfor 
ated along its length so that ignition of the 
primer cap at the base thereof sends a ?ame 
spurting the length of the tube, successively is 
suing through the perforations to ignite the pro 
pellent charge in a number of places. However, 
in my improved design, there issubstituted for 
this conventional primer'tube a novel tube and 
primer assembly 9 which is pressed frictionally' 
tight into the base ‘I of the cartridge’ case 6, and 
projects therefrom toward the mouth end 8 of 
said cartridge case in concentric relationship 
therewith (see Fig. 2) . ' 
Once my primer assembly 9 is positioned in. 

the base 1 of cartridge case 6, the projectile pro 
pelling charge 10 and a retaining disc H are 
added within said case. 
added to the mouth end‘! of the cartridge case 
3 and the rim of said mouth end is crimped into 
a suitable circumferential groove [3 provided 
therefor in the projectile.- \ 
A longitudinal section through the cartridge 

case 6, my novel primer assembly ,9,,and the pro 
jectile propelling charge it is shown in Fig. 3. 
Here the assembly 9 is seen to consist of a base 
member l4 having a ?anged portion IS, a body 
portion l3 and a threaded portion H. 
The base member i4 bears a recess which ac 

commodates'a ?ring plug 58 having a hammer 
portion 59 of reduced diameter and a ?ring pro 
tuberance 20, the several parts being mounted 
in a sleeve’ 2! internally shaped so as to prevent 
loss or removal of said‘ ?ring plug l8. Located 
adjacent the ?ring plug in the base member I4‘ 
is the ?rst percussion cap 22. The ?ring plug 
and the ?rst percussion cap are'relatively so posi 
tioned that the ?ring protuberance, 20 rests 
lightly in contact with said percussion, cap 722 L 
when the ?ring plug is in its most rearwardposi 
tion within the sleeve 2!. The ?ring plug 18, 
however, is free to slide in'its sleeve 2! ‘forwardly 
toward the ?rst percussion cap 22 under impact 
from a weapon’s conventional ?ring 'pin (not 
shown) when the ammunition round is ?red. 
Continuous with the front endvof the recessin 

base member i4 containing the ?rst percussion 
cap 22 is a primer vent hole 23 communicating 
with an axial holeof somewhat‘larger diameter 
which is ?lled by the ?at end 24 of the plunger 
rod 25. This plunger rod preferably takes the 
form shown in Fig. 3, having- a' blind hole or cavi 
ty 26 leading inwardly from its rear or ?at end 
24 into an otherwise solid member, and a conical 
point 2? at its front extremity. ‘ ‘ " 

Threadably attached to threaded section I‘! of 
the base member 14 is the primer tube 28 having 
perforations 29 arranged in staggered rows pref 
erably equally spaced radially and longitudinally. 
The said perforations are preferably ?lledwith a 
readily frangible or combustible protective mate 
rial 36 (such as a synthetic vinyl'resin). The 
primer tube may, if desired, be furnished with a 
conventional liner such as is indicated‘ at 3i. 
This liner, likewise made of a readily frangible 
or combustible material such as kraft paper or 
suitable resin, serves in conjunction with mate 
rial '3? to prevent the charge of powder 4| in tube 
28 from escaping through perforations 29,,p'ar 
ticularly during assembly of the ammunition 
round; ‘ ' 

At the front end of primer tube 28 its bore is 
completely ?lled by an end plug 32, having an 
axial l1ol-e‘3‘i at its forward end'continuous rear 

A projectile I2 is then' 

4 
wardly with a recess 39 of much greater diam— 
eter. Housed in recess 39 at its front end is the 
second percussion cap 35 whose open or mouth 
end forwardly faces the axial hole 31. Also 
housed in recess 39, but at its rear end, is a re 
taining plug 36 having an axial opening 38 there 
through and so positioned that its front end con 
tacts the rear or closed end of cap 35. A hole, 

' shown ?lled by a shear pin 40, is provided in plug 

so 
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35. passing transversely through the cylindrical 
walls as ‘shown in Fig. 3. 
In assembling my novel priming device, prior 

to installingv the plunger rod 25 into tube 28, the 
rod is-placed with its conical end 21 into its illus 
trated'p'osition in opening 38, and shear pin 40 is 
passed'through the mating hole provided there 
for in the rodrand‘in plug 36. Percussion cap 35 
is' placed in its proper position in plug 32 and 
then plug 36 (with the rod 25 joined thereto) is 
press-?tted intovplace within plug 32, following‘ 
which these parts are ?tted into the Fig, 3-posi 
tion at the front end of the primer tube 28, the 
flat rear‘end 24 of rod 25 vbeing located in its 
proper position at the same time. A circumfer 
ential V-shaped groove ‘33 is’ provided around the 
outside of plug 32 and, by staking the wall of 
tube 28 thereinto as indicated at 34, the parts 
contained in the front end of the primer tube are 
?xed against movement. 

Finally, there isplaced in the frontend of tube 
28 a container such as the cardboard cup‘ 43 ?lled 
with an igniter powder charge 42'; This’ ‘cup is 
prepared for use by ?lling it with‘ powder 42, then 
placing thereon a ring-shape, relatively thick 
walled cover 44=whose center'opening is covered 
over by a relatively thin paper or other frangible 
disc 45 (which may, for convenience, be glued to 
cover 44) . Cover‘ 44 together with disc 45,1serves 
to keep the ignite charge 42 in cup 43. The diam 
eter ‘of the central hole through cover“ is such 
that it provides a snug ?t with the outer wall of 
tube 28, while the overall diameter of cover 44 is 
such that it provides a snug ?t withinthe open 
end of cup 43.. ' ‘ ' 

The alternative form of my invention shown 
in Fig. 4 consists of a cartridge case having a per 
forated primer tube assembly similar 2 to that 
shown in Figsrl and 3..’ The modi?ed assembly 
consists of a base member l4‘ having a?anged 
portion I5, a body portion I6 and athreaded por 
tion ll. 
The base member I4 bears a recess which ac 

commodates' a sleeve 2 IA that housesa?rst per: 
cussioncap 22. Continuous with the front, end 
ofthe recess in base member ‘I4 is a ?rst‘primer 
vent hole 23 communicating with an axial hole 
of . somewhat larger diameter which is ?lled by 
the ?at end 24A‘of a ?rst plunger rod 25A. This 
plunger rod has‘a blind holeor cavity 26A»'lead 
ing inwardly from its rear end 24A into'an' other 
wise'solid member, and a conical pointZTA at its 
front extremity.» ' ' ' 

Threadably attached to, base member, I4 ,is a 
?rst section 28Aof the‘ primer tube having-per 
forations 29A spaced radially and longitudinally. 
These perforations are ?lled with ‘a readily com 
bustible protective material 30. A conventional 
liner 3| of kraft [paper is employed to prevent the 
pogvder chargej4'l, from escaping from the primer 

A second primer tube section 28B is located for 
wardlyof the ?rst section“ 28A, both sections be 
ing threadedlyjoin'ed as at 54V toan adapter 52 

75 which‘ has“substantially the " same internal" and 
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external diametral dimensions as the primer 
tubes. Adapter 52 is provided with a recess 53 
in which is accommodated a ‘second percussion 
cap 50. Behind this cap is a cylindrical plug 56 
having an axial opening 51 therethrough. In 
front of the cap is a second primer vent hole 51 
communicating with an axial hole. of somewhat 
larger diameter which is ?lled by the ?at end 
24B of a second plunger rod 25B. This plunger 
rod also has a blind hole or cavity 2613 leading 
inwardly from its rear end 24B into an other 
wise solid member, and a conical point 213 at 
its forwardmost extremity. 
The remainder of the assembly is identical with 

the form of my invention shown in Fig. 3. At 
the front end of primer tube 283 its bore is com 
pletely ?lled by an end plug 32 having an axial 
hole 31 at its forward end continuous rearwardly 
with a recess 3-9 of much greater diameter. 
Housed in recess 39 is a third percussion cap 35 
whose open or mouth end forwardly faces the 
axial hole 31. Also housed in recess 39, but at 
its rear end, is a retaining plug 36 having an 
axial opening 38 therethrough and so positioned 
that its front end contacts the rear or closed end 
of cap 35. The conical rod end 273 is lightly 
pressed-?tted into opening 38 and thus retained 
there until impelled forwardly by the force of ex 
plosive gases upon the rod’s rear end. In a simi 
lar fashion, conical end 21A of ?rst plunger rod 
25A is press-?tted into axial opening 51 in plug 
56. 
The assembly of the Fig. 4 modi?cation follows 

very closely the plan set forth earlier for assem 
bling the Fig. '3 device. Circumferential V 
shaped groove 33A and the staking of primer tube 
section 2813 as shown at 34A are comparable to 
similar provisions shown in the preferred form 
of Fig. 3. ‘ ‘ 

The operation of the Fig. 4 modi?cation should 
by now be apparent. A blow struck on cap 22 
detonates it and forces rod 25A to move forwardly 
to detonate cap 50. This in turn, almost simul 
taneously, causes rod 253 to move forward and 
set off cap 35. If more rods and more caps were 
thus assembled, a whole series of these succes 
sive detonations would occur, and the powder 
charges ll! along the primer tube section would 
simultaneously be ignited and spark the main 
charge outside the primer tube proper. 
From the foregoing the operation of my inven 

tion should be obvious to those generally skilled 
in the art. The complete round embodying my 
primer assembly is loaded into a suitable ?rearm 
(not shown) and the usual preparation is made 
for ?ring. When the trigger (not shown) of 
said ?rearm (not shown) is released, a ?ring pin 
(not shown) springs rapidly forward and strikes 
the ?ring plug l8 causing it to move toward the 
?rst percussion cap 22. The ?ring protuberance 
20 strikes against and thereby detonates the first 
percussion cap 22. 
Gas generated by detonation of the ?rst per 

cussion cap or primer rushes with great speed 
against the flat end 24 and into the blind hole 
2% of the plunger 25. The gas pressure exerts a 
forwardly directed force on the plunger rod su?l 
cient to fracture the shear pin 40 and cause the 
plunger to shoot from its Fig. 3 “at rest” position 
forwardly through the axial opening 38 so that the 
plunger’s conical point 2'! strikes and detonates 
the second percussion cap 35. The blind hole 
26 is not absolutely essential to the just described 
operation, but it greatly aids in concentrating 
the gas pressure and thereby exerts a greater 
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6 
force upon the plunger rod than could be ob‘ 
tained without such aid. 
Coincident with the detonation of second per 

cussion cap 3-5 ?ame rushes from the ?rst cap 22 
through the hole 23 (which is no longer closed 
off by part 24 of rod 25) to ignite the igniter 
charge 4 I. At the opposite or front end of primer 
tube 28 ?ame from the second percussion cap 35 
rushes into the axial opening 31 consumes the 
disc 45 and ignites the igniter charge 42 which in 
turn ignitesthe forwardly situated grains of the 
propellent charge H3. The liner 3|, the protective 
material 30, and the cup 43 are likewise summa 
rily consumed by explosion of the igniter charge 
42 and the igniter charge 4| .- , 
The projectile propelling charge [0 is ignited 

by the combined and spontaneous action of the 
?ames from the ?rst and second percussion caps 
22, 33, the primer charge M and the igniter charge 
42. The rearwardly positioned grains of the pro 
pelling charge are ignited by burning of igniter 
charge 4| which is set off by percussion cap 22, 
and the forwardly positioned propellent grains 
are ignited by the explosions of igniter charge 42 
set off by percussion cap 35. 
The almost instantaneous and complete igni 

tion of the projectile propelling charge In en 
masse results vin the generation of a tremendous 
initial pressure which causes the projectile to be 
shot with greater velocity and greater impetus. 
As will be obvious, this is far superior to conven 
tional means for igniting the propellent charge 
which generally rely on igniting the charge by a 
rearwardly disposed primer only, the ?ame there 
from successively igniting portions of the propel 
lant as the flame travels axially forward and ra 
dially outward through perforations in the primer 
tube. The “en masse” ignition of the propellant 
provided for by my improvement makes possible 
the better utilization of available pressure gen 
erated by burning of the propellant, increases the 
range of the projectile and magni?es the projec 
tile’s striking or impact force. 
From the foregoing description and accom 

panying illustrations it will be apparent that I 
have developed a novel artillery ammunition 
priming device which reduces the amount of time 
generally required to completely ignite the pro 
jectile propelling charge; that I have provided 
means for causing the concentrated release of 
energy of the projectile propelling powder; that 
I have provided means for increasing the explo 
sive effect of the projectile propellant; that I 
have provided means for causing- better utiliza 
tion of the available pressure generated by the 
burning of the projectile propelling powder; that 
I have provided means for increasing the range 
of the projectile; and that I have provided means 
for magnifying the striking or impact force of 
the projectile. ' 

It will be obvious especially to those familiar 
with this art, that my herein disclosed invention 
may be modi?ed in numerous ways without mate 
rially departing from the scope or spirit of the in 
vention, and it is not intended unnecessarily to 
limit myself to the speci?c form herein described 
and illustrated. 

I claim: I 

1. In an ammunition round, a hollow cartridge 
case having at its rear end a base which is closed 
except for a relatively small opening there 
through and at its front end an open mouth, pro 
pellent powder substantially ?lling said cartridge 
case, a projectile ?tted within the mouth of said 
case, a primer tube having spaced perforations in 
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its wall and axially extending from: the?base of 
said case forwardly thereinto, a liner of combuse 
tible material covering’ thee-tube perforations, a 
charge of explosive powder in. said- tube, a con 
tainer of igniter powder attached adjacent the 
free end of said tube, a ?rst ‘percussion cap as-. 
sembly. mounted in said tube near the case base 
and having a vent hole through whichexplosive 
gases-from said cap'are forwardly expelled, a 
second percussion cap mounted in and near said 
tube’s free end, and a plunger rod mounted in 
termediate'said caps having a tapered ‘forward 
end'and a rear end bearing a blind, axial cavity 
which is disposed so as to be in direct communi 
cation with the vent hole in said ?rst cap assem 
bly in order that the explosive gases issuing there 
fromwill collect in the cavity and thus maximize 
the force exerted on said plunger rod whereby a 
sharp detonating'blow delivered to said?rst cap 
will' develop a fire which, ignites the explosive 
powder and the rearwardportions of the propel 
lent powder and also will release a gas which 
drives the plunger rod forwardly to detonate said 
second cap so that the igniter powder andthe for 
ward portions of the propellent powder are ignited 
almost simultaneously with the ignition caused by 
the ?rst cap. 

2. In‘an artillery cartridge case containing pro 
pellent powder, means for ?ring said propellent 
powder comprising, a plurality of longitudinally 
aligned percussion 'caps spaced from each other 
with the rearmost one located in the case base, a 
plurality of plunger rods each of which individual 
ly is mounted for longitudinal movement between 
a successive pair of caps and each of which has 
at its rear end a blind axial cavity which is dis 
posed so as to'be in direct communication with 
the cap immediately behind it in order that the 
explosive gases issuing from the neighboring cap 
will collect in the cavity of the adjacent plunger 
rod and thus maximize the longitudinal force ex 
erted on the rod, and a powder charge associated 
with said caps in easy communication with said 
propellent powder, the various components being 
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so related; that.v detonation" of the percussion cap 
inthecase base releases I?r'e which’ ignites the 
powder ‘charge and also-releases gas which'drives 
an adjacent ' one vof ath'e: plunger ‘rods forwardly 
against the next'fcap‘in' line,‘ this action succes 
sivelybeing transmitted throughout the line of 
caps soas to set fire tothe easily communicable 
propellent powder ina number of places almost 
simultaneously and thereby substantially ‘to ig 
nite‘thatpowde'r' en masse. 

3; In an artillery, cartridge: case containing 
propellent powder; the means vfor ?ring :said ‘pro-v 
pellent powder as described in claimi2, addition 
ally including means normally operative to pre 
vent the plunger‘ rods from accidentally strik 
ingithe percussionicaps but. capable of being ren-" 
dered inoperative for this purpose upon the rods 
being driven longitudinally-forward by gases de 
veloped from detonation of the'corresponding cap 
situated to the rear of each rod. 

NORMAN K. TURNBULL. 
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