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CASELESS PELLET IGNITING MECHANISM 
This is a continuation of application Ser. No. 94,835, 

?led Dec. 3, 1970, now abandoned, which in turn is a 
continuation-in-part of application Ser. No. 45,651, 
filed June 12, 1970, now U.S. Pat. No. 3,659,768. 5 
This invention concerns a mechanism for ?ring case 

less pellets of propellant material of the type enjoying 
wide use in the construction industry. Such propellant 
pellets are commonly used with power actuated tools 
and devices for driving fasteners into wood, concrete, 
metal, or other supporting surfaces, and are formed 
from compacted nitrocellulose with or without a 
primer material. 
Several problems have arisen in connection with the 

prior art systems for ?ring caseless propellant pellets 
which have no metallic case. The problems concern, in 
particular, the reliability of the pellets. To ?re such a 
pellet,’ the pellet is seated in a ?ring chamber adjacent 
to an anvil member which is generally perforated so 
that combustion gases produced when the pellet is ?red 
can pass through the anvil and into the barrel to act 
upon the fastener, in free ?ight tools, or upon a piston 
which drives the fastener, in piston-type tools. The ?r 
ing pin in the mechanism is driven against the seated 
pellet and thus punches out a segment of the pellet and 
compresses the punched out segment against the anvil. 
This punched segment of the pellet is thus ignited to 
produce a ?ame which ideally spreads to the remainder 
of the pellet to consume the pellet and produce com 
bustion gases used to operate the device. 

In order for the ignited pellet to produce high pres 
sure combustion gases, the pellet must be con?ned with 
a small combustion chamber. If the pellet is not thusly 
con?ned, it will merely burn slowly and not quickly 
produce the combustion gases needed to operate the 
device. Besides proper con?nement of the pellet, an 
other factor which in?uences the amount of high pres 
sure gases produced, is the speed at which the ?ame 
spreads through the pellet to consume it. The spreading 
of the initially caused ?ame is greatly enhanced if the 
pellet is fractured somewhat laterally of the punched 
out portion at the same time the punching occurs. Prior 
art‘systems used for ?ring caseless pellets of this type 
have recognized the need to con?ne the pellets, and 
have included combustion chambers which completely 
surround the side wall of the pellet and give abutting 
support thereto through the entire 360° circumference 
thereof, or the entire periphery thereof should the pel 
let not be cylindrical. This type of complete peripheral 
support, however, tends to retard or even completely 
eliminate the desirable lateral or radial fracturing, and 
thus requires a longer time period for complete com 
bustion of the pellets. When the combustion gas pres 
sure in this type of device has increased sufficiently to 
drive the fastener, or the working piston, a sudden pres 
sure drop occurs in the barrel forward of the anvil due 
to the volume increase resulting from actuation of the 
device. Thus a vacuum is created forward of the anvil, 
which vacuum tends to suck the ?ame through the 
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anvil and out of the combustion chamber. When the » 
?ame is thus withdrawn from the combustion chamber, 
combustion of the pellet ceases, and in the case of the 
prior art devices referred to above which inhibit pellet 
fracture, the F‘?ame out” condition has been found to 
occur before the entire pellet is consumed. Thus the 
prior art devices have been ?red-with the result that up 
to 25 percent of the pellet remains unburned in the 
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combustion chamber. This residue of unburned pellet 
material hinders reloading of the device for the suc 
ceeding shot since the chamber is closely sized to the 
dimensions of the pellet, and can be dangerous since it 
can increase the power of the succeeding shot in the 
event that total combustion occurs therein. 
A further problem noted in connection with the prior 

art devices of the character described concerns the 
amount of force needed to cock the ?ring pin and drive 
it into the pellet. The ?ring pins of the prior art devices 
are constructed with ?at impacting faces which extend 
the entire diameter of the cylindrical pin. As a result, 
such impacting faces have a relatively large area and 7 
punch out a relatively large portion of the pellet. In 
order to ensure that ignition will result from the punch 
out, the force per unit area must be comparatively high, 
thus requiring a stiff firing pin spring to be used. A 
spring force of about ?fty pounds is generally required 
for use with the prior art devices of the character de 
scribed. Thus such devices are considerably dif?cult to 
cock for ?ring because of the heavy spring force 
needed to ensure ignition. 
The mechanism of this invention solves the above 

noted de?ciencies in the prior art devices by providing 
a ?ring chamber having a side wall which engages the 
side wall of the pellet in spaced areas only so as to pro 
vide less than total peripheral support of the pellet. 
Thus the pellet, when chambered, has side wall areas 
which are fully supported alternating with side wall 
areas which are unsupported. In this manner suf?cient 
support and con?nement are provided to permit rapid 
increase in combustion chamber pressure, and fractur 
ing of the pellet concurrent with punching is induced 
in portions of the pellet inwardly contiguous with the 
unsupported side wall areas, the fracturing providing 
paths or conduits along which ?ame is quickly propa 
gated from the punched~out part of the pellet. 
The ?ring pin is formed with a nose portion which is 

frustoconical, e.g., has the form of a truncated cone, so 
that the truncated surface on the nose is the part of the 
?ring pin which compresses the pellet material against 
the anvil. In this manner a smaller area than the cross» 
sectional area of the ?ring pin is used to ignite the pel 
let so that a weaker ?ring pin spring can be used to gen‘ 
erate the necessary force per unit area to ensure igni~ 
tion of the pellet. A spring force as low as about ?fteen 
pounds has proven satisfactory with the frustoconical 
?ring pin nose, thus considerably reducing the force 
needed to cock the ?ring pin. A further advantage has 
been noted with the use of a ?ring pin having a frusto 
conical nose. When the nose of the ?ring pin pierces 
the pellet, the ?at portion ignites the propellant, and 
the tapered portion of the ?ring pin nose wedges 
through the pellet producing lateral forces which tend 
to fracture the pellet along lines radiating toward the 
unsupported peripheral areas of the pellet. 
As previously noted, the prior art devices of the char 

acter described have displayed a marked tendency 
toward incomplete combustion of propellant charges 
because of failure to properly fracture the pellet for 
?ame propagation, and furthermore have displayed a 
tendency to mis?re because of failure to generate suf? 
cient force per unit area on the ?ring pin impacting 
face to ignite the‘ pellet. The device of this invention 
has been ?red in tests up to one thousand consecutive 
times without a single instance of mis?re, and with 
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complete combustion of the pellet occuring upon each 
?rin . 

It igs, therefore, an object of this invention to provide 
a mechanism for the ignition of caseless propellant pel 
lets which mechanism produces complete combustion 
of pellets fired and substantially eliminates the occur 
rance of mis?re. 

It is yet another object of this invention to provide a 
mechanism of the character described which includes 
a ?ring chamber having a side wall providing reduced 
areas of lateral support for chambered pellets with in 
tervening lateral areas which are free of support for 
chambered pellets to promote radial fracturing of the 
pellets toward the unsupported areas when the pellets 
are struck by a ?ring pin. 

It is further an object of this invention to provide a 
mechanism of the character described which includes 
a ?ring pin member having a nose portion of frustocon 
ical configuration to ensure ignition with a relatively 
weak ?ring pin spring force, and to provide a tapered 
surface for wedging the pellet to promote radial frac 
ture thereof when the ?ring pin strikes the pellet. 
These and other objects and advantages of the inven 

tion will become more readily apparent to those skilled 
in the art from the following detailed description of a 
preferred embodiment thereof taken in conjunction 
with the accompanying drawings, in which: 
FIG. 1 is a side view, partially in section of a piston 

type power actuated tool utilizing a preferred embodi 
ment of the firing mechanism of this invention for ?ring 
caseless pelletized propellant charge; v 
FIG. 2 is a side view of the nose portion of the ?ring 

pin of the tool of FIG. 1, enlarged and showing the pre 
ferred con?guration thereof; 
FIG. 3 is an enlarged fragmentary view in section of 

the ?ring chamber portion of the tool of FIG. 1 after 
the ?ring pin has impacted the propellant pellet and 
punched out a portion thereof to ignite the pellet; and 
FIG. 4 is a fragmentary sectional view taken along 

line 4-4 of FIG. 3 showing more clearly how the firing 
chamber partially laterally con?nes the pellet with‘ in‘ 
termediate uncon?ned lateral areas, and also showing 
the radial fracturing which is induced in the pellet by 
the ?'ring pin nose and side wall of the ?ring chamber. 
Referring now to FIG. 1, a piston-type power actu 

ated tool embodying a preferred form of this invention 
is shown. The tool includes a housing or receiver por 
tion 2 which is slidably mounted a barrel member 4 
having a bushing 5 secured to the forward end thereof. 
The barrel 4 includes a main bore 8 which has its rear 
ward terminal at a radially inwardly extending shoulder 
10. An anvil member 12 is ?tted in the bore 8 and seats 
against the shoulder 10, the anvil 12 being press ?tted, 
welded, or otherwise secured in the bore 8. The anvil 
12 includes a plurality of through passages 14 of prede 
termined area so as to provide suf?cient con?nement 
while at the same time providing ?uid communication 
between the bore 8 and a ?ring chamber in which a 
propellant pellet 16 is chambered for ?ring. A bolt 
member 18 is mounted in the receiver, the bolt mem 
ber having a nose portion 20 of reduced diameter 
which is telescopingly received within a counterbore 22 
formed in the rearwardmost portion of the barrel mem 
ber 4. It is noted that the counterbore 22 opens into the 
?ring chamber so that the front face 24 of the bolt 18 
is adjacent to and provides support and con?nement 
for the rearward face of the pellet 16. Thus the front 
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and rear surfaces of the pellet 16 are supported and 
con?ned by the anvil 12 and bolt 18 respectively. The 
manner in which the side wall of the pellet 16 is sup 
ported and con?ned will be set forth in greater detail 
hereinafter. The bolt 18 includes a through passage 26 
in which is slidably mounted the stem portion 28 of a 
firing pin 30. The ?ring pin 30 includes a radially en 
larged shoulder 32 which engages the forward end of 
a coil spring 34, the rearward end of the ?ring pin 
spring 34 being seated against a cap 36 mounted in the 
receiver 2. It is noted that the rearward end portion of 
the ?ring pin 30 is elongated as at 38 and positioned 
within the spring 34 to form a spring guide. The ?ring 
pin spring 34 thus acts to urge the ?ring pin 30 for 
wardly toward the pellet 16. A cocking slide member 
40 is slidably mounted on the receiver 2 and carries a 
sear member 42 pivotally mounted thereon by means 
of a pin 44. A spring member 46 is sandwiched between 
the slide 40 and the rearward portion of the sear 42 to 
bias the latter in a counter-clockwise direction about 
the‘ pin 44. Thus a notch 48 formed-on the sear 42 is 
urged upwardly into engagement with the shoulder 32 
of the ?ring pin 30. The cocking slide 40 is biased for 
wardly by a spring member 50, and the slide 40 in 
cludes a cross web portion 52 which is contacted by the 
rear face of the barrel 4. To cock the ?ring pin 30, the 
bushing 6 is pushed against a supporting surface S into 
which a fastener F is to be embedded. In this manner 
the barrel 4 is pushed rearwardly against the slide web 
52 to move the slide 40 and sear 42 rearwardly. Since 
the sear 42 engages the ?ring pin 30, the rearward 
movement of the sear 42 causes the ?ring pin 30 to 
move rearwardly to compress the ?ring pin spring 34 
thus cocking the ?ring pin 30. Push down to cock the 
device continues until the rearward edge of the barrel 
4 contacts the bolt 18. 
FIG. 2 shows in detail the con?guration of the nose 

portion of the ?ring pin stem 28, the nose portion being 
that portion of the ?ring pin 30 which impacts the pel 
let 16. The nose of the ?ring pin stem 28 is in the form 
of a truncated cone, or frustoconical in con?guration. 
The stem 28 has a ?rst diameter D which extends to a 
tapered surface 29 on the nose. The front surface 31 of 
the ?ring pin nose is normal to the axis of the stem 28 
and has a diameter d which is ‘smaller than the diameter 
D of the stem 28, the diameter (1 preferably being in the 
range of 0.040 - 0.080 inches, and being most prefera 
bly about 0.060 in diameter. The tapered surface 29 is 
preferably disposed at an angle of about 15° to the axis 
of the stem 28. 
FIG. 3 shows the manner in which the ?ring pin nose 

acts upon the pellet 16 when the tool is ?red. When the 
trigger 41 is pulled to the rear, the trigger spring ?nger 
43 moves against the sear 42 and causes the latter to 
pivot in a clockwise direction about the pin 44 disen 
gaging the sear notch 48 from the ?ring pin shoulder 32 
thus freeing the ?ring pin 30 for forward movement by 
the ?ring pin spring 34. As shown in FIG. 3, the frusto 
conical nose of the ?ring pin 30 is rammed against the 
pellet 16, and the ?at face 31 of the ?ring pin nose 
pierces the pellet 16 and compresses a small portion 
thereof against the anvil 12 to ignite that small portion 
of the pellet. Conjointly, the tapered surface 29 on the 
?ring pin nose pierces the pellet l6 and imposes an out 
wardly radiating wedging force on the pellet 16 in the 
direction of arrows A. Since the pellets 16 are formed 
from compacted ?brous or particulate material, such as 



3,777,382 
5 

nitrocellulose, or the like, the pellets are rather frangi 
ble. 
FIG. 4 shows the manner in which the side wall of the 

pellet 16 is alternately supported and unsupported in 
the ?ring chamber. A generally elliptical opening 54 is 
formed in the barrel 4 and extends from the shoulder 
10 to the counterbore 22. Preferably, the minor diame 
ter of the opening 54 is disposed in a vertical direction, 
and is approximately equal to the diameter of the pellet 
16, to provide top and bottom con?nement and sup 
port for the side wall of the pellet. Preferably, the major 
diameter of the opening 54 is disposed in the horizontal 
direction and is substantially larger than the diameter 

. ofthepellet 1.6..A pair of prongs 56.are formed prefer 
ably on the sides of the bolt 18 and extend forwardly 
from‘the front surface 24 of the bolt nose. The cross 
sectional con?guration of the prongs 56 is such that 
they slide snugly into the opening 54 in the barrel, with 
the inner faces 58 of the prongs 56 engaging and pro 
viding lateral support and con?nement for the lateral 
portions of the side wall of the pellet 16. In this manner, 
the side wall of the ?ring chamber provides support and 
con?nement for the side wall of the pellet 16 at points 
or portions angularly spaced about 90° apart from the 
next adjacent areas of support, with there being sub 
stantial portions of the side wall of the pellet 16 which 
are not supported or con?ned. The outwardly directed 
wedging force imparted to the pellet 16 by the tapered 
surface 29 on the ?ring pin nose is thus not resisted in 
the non-supported side areas of the pellet 16, with the 
result that this wedging force causes radial fracturing of 
the pellet to occur generally as shown at 60 in FIG. 4. 
These radial fractures provide lateral conduits for 
propagation of ?ame from the ignited area of the pellet 
16, thus ensuring that the entire pellet will be quickly 
ignited. At the same time, the wall of the opening 54 
and the side walls 58 of the prongs con?ne the frac 
tured pellet suf?ciently to prevent substantial lateral 
movement of any fragments thereof. 
As previously noted, by reducing the area of the ?at, 

pellet-striking front surface of the ?ring pin, a substan 
tial reduction in the spring force necessary to drive the 
firing pin to ignite the pellet is achieved. For example, 
a ?ring pin requiring a spring having a ?fty pound 
spring force to ignite a pellet, can ignite the same pellet 
with a spring having a?fteen pound spring force if the 
?ring pin nose is frustoconically shaped in the manner 
shown. Furthermore, by providing a ?ring chamber 
which has only partial confinement and support of the 
lateral face of the pellet, with intervening areas of non 
support, and by impacting the pellet with a ?ring pin 
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6 
having a frustoconical nose, lateral fracture of the pel 
let is achieved to provide channels or paths for propa 
gating flame to ensure complete combustion of the pel 
let in a short time period. ' 
Since many changes and variation of the disclosed 

embodiment of the invention may be made without de 
parting from the inventive concept, it is not intended to 
limit the invention otherwise than as required by the 
appended claims. 
What is claimed is: 
1. In a tool operated by ?ring a generally disc-shaped 

pellet of combustible material, which pellet includes 
transverse front and rear surfaces and a generally cylin 
drical side surface, a chamberingand firing mechanism 
comprising: 

a. a ?ring chamber for containing the pellet, said fir 
ing chamber including transverse front and rear 
wall parts for con?ning the transverse front and 
rear surfaces of the pellet, and a side wall compris 
mg: 
i. ?rst side wall means extending between said front 
and rear wall parts, said ?rst side wall means 
being operative to engage the cylindrical side 
surface of the pellet; and 

ii. second side wall means extending between said 
front and rear wall parts, said second side wall 
means being circumferentially interposed be 
tween said ?rst side wall means, and said second 
side wall means, as measured from the longitudi 
nal axis of the ?ring chamber, being radially out 
wardly offset from said ?rst side wall means and 
from the cylindrical side wall of the pellet when 
the latter is chambered for ?ring, to provide sep 
arate areas of the cylindrical side wall of the pel 
let which are free of contact with said side wall 
of said ?ring chamber and said separate areas 
forming circumforential voids; and 

b. means for igniting the pellet adjacent said ?ring 
chamber, and operative to pierce and compress a 
portion of the chambered pellet to ignite the latter 
and concurrently effect fracturing of the pellet 
which fracturing radiates toward the areas of the 
cylindrical side wall of the pellet which are free of 
contact with said side wall of said ?ring chamber. 

2. The chambering and ?ring mechanism of claim 1, 
wherein said means for igniting the pellet is a ?ring pin 
having a predetermined cross-sectional area and a nose 
portion of frustoconical con?guration providing a ?at 
end wall having an area smaller than said predeter 
mined cross-sectional area. 

* * * * * 
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