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[57] ABSTRACT 

A manually-operated, projectile-?ring device includes 
a charge comprising a ?rst-stage charge portion for 
imparting an initial movement to the projectile, and a 
?nal-stage charge portion arranged to be detonated 
subsequent to the ?rst-stage charge portion and subse 
quent to the occurrence of initial projectile move 
ment. The ?nal-stage charge portion is arranged to 
burn more slowly than the initial-stage charge portion 
as it accelerates the projectile to discharge velocity. 

4 Claims, 2 Drawing Figures 
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MANUALLY-OPERATED 
PROJECTILE-LAUNCHING DEVICES 

BACKGROUND AND OBJECTS OF THE 
INVENTION 

The invention relates to a propellant charge arrange 
ment forvmanually-operated ?ring devices wherein the 
projectile is of relatively high weight in comparison to 
the weight of the ?ring device. Such hand-operated ?r 
ing devices can serve for ?ring or launching relatively 
heavy projectiles, such as, for example, incendiary con 
tainers or ?ares, from light launching tubes mostly in 
tended for non-recurrent use. In that case, one disad 
vantage consists in the fact that because of the unfavor 
able weight ratio between firing'device and projectile, 
the recoil of the propellant charge can be absorbed by 
the device only to a very small degree. This in turn ei 
ther limits the achievable ?ring range or the weight of 
the projectile, if the device is to be handled without 
danger and with accuracy. 

It is a general object of the invention to obviate or 
minimize problems of the sort previously discussed. ’ 

It is a particular object of the invention to decrease 
the recoil of the above-mentioned devices considera 
bly, without decreasing the weight of the projectile and 
the range of ?ring. 

SUMMARY OF A PREFERRED EMBODIMENT OF 
THE INVENTION - 

According to the invention, these objects are accom 
plished by a multi-stage propellant charge arrangement 
for a hand-operated ?ring device. This charge is char 
acterized by being subdivided into (1) a comparatively 
small butquickly burning-down initial charge portion 
for nudging the quiescent projectile during a ?rst ?ring 
stage, and (2) a relatively large thrust charge which 
burns-down with delay and is arranged at a distance 
from the initial charge, for accelerating the nudged 
projectile to the desired muzzle velocity during a sec 
ond ?ring stage. Preferably, in this case the initial 
charge is tamped, the thrust charge untarnped. 
The idea of diminishing the recoil of a propellant 

charge by splitting it up was, to be sure, known previ 
ously, but not the special manner of splitting-up pro 
posed by the invention. Precisely this special manner of 
splitting-up of the propellant charge, however, does 
make it- possible to decrease the recoil considerably in 
the case of manually-operated ?ring .‘devices of the 
aforementioned type. The small initial charge burns off 
quickly and nudges the quiescent projectile and deto 
nates the thrustcharge. whereupon, the more slowly 
burning-off thrust charge highly accelerates the projec 
tile, which projectile is already in motion as a result of 
the thrust of the initial charge, to the desired ?nal ve 
locity. . - 

In the case of a‘ projectile of given weight, the hard~ 
ness or intensity of the recoil depends essentially on the 
acceleration with which the projectile is to be put in 
motion. Since the maximumv recoil force caused by‘ ei 
ther stage of the subject charge is less than that which 
would be caused by the chargeas a whole, the forceof 
the recoil will be essentially reduced in this manner. 
The different buming-o?' periods of the two portions of 
the propellant charge, likewise has a recoil-diminishing 
effect, which can be achieved best by the variable 
tamping mentioned. 
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Regarding the initial! charge‘ portion, the preferably 

high degree of tamping thereof causes a short, compar 
atively weak thrust on the bottom of the projectile 
base. As a result, the projectile is placed in motion‘very 
quickly‘. \ " " 

The u'ntamped thrust charge, which burns off subse 
quently, reacts more slowly on the other hand. As a re 
sult, the rough initial thrust is transformed into a 
smooth thrust. " ' ' ' ' 

By the special separation 'of both charge portions, a 
delay in ?ring between the initial charge and the thrust 
charge will be brought about. This delay is, on one 
hand, to be long enough to assure that the thrust charge 
is ?red only after starting of the projectile.‘ On the other 
hand, the delay is to be short enough to insure that the 
thrust charge will burn up completely while the projec 
tile is still in the barrel of the ?ring device, so that the 
projectile is accelerated to its maximum velocity. How 
ever, none of the previously-known splittings of the 
propellant charge is capable of meeting these demands. 
Only the claimed splitting-‘up of the propellant charge 
according to the invention is known to be so capable. 

THE DRAWING 

The invention will now be explained in more detail 
on the basis of the drawing: 
FIG. 1 shows a side elevational view schematically 

and partially in section, of a traditional ?ring device 
with the customary propellant charge, and I‘ 
FIG. 2 shows the same view of the manually-operated 

?ring device of FIG. 1 with the propellant charge ac 
cording to the invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT OF THE INVENTION 

According to FIG. 1, a conventional manually 
operated ?ring device of the type in question consists 
essentially of a guide tube 10, a handle 11, which can 
be snapped-on to the tube, and a trigger 12. In the 
guide tube 10, a tamped (i.e., compressed) propellant 
charge 13 and a projectile 14 are housed. By operating 
the trigger 12, a percussion cap will be ?red by a ?ring 
pin, which on its part will ignite the propellant 13 in a 
conventional manner. The propellant l3 burns off 
quickly because of the tamping and imparts the re 
quired muzzle velocity to the projectile l4. Accompa 
nying this, however, is a hard recoil of considerable vol 
ume. 

According to FIG. 2 the preferred ?ring device of the 
present invention includes a guide tube 10, a handle 1 1, 
and a trigger 12v arranged conventionally. However, the 
propellant charge is subdivided into a tamped initial or 
first-stage charge portion 13a housed .within a con 
tainer 16 attached to the ?ring device, and an un 
tamped thrust or final-stage charge portion 13b, con 
nected with the bottom of the projectile 14. Upon oper 
ation of the trigger 12, the ?ring‘pin strikes the percus 
sion cap and firesthe initial charge portion 13a. This 
detonation force strikes and nudges the projectile l4 
and eventually- ?res the thrust charge portion 13b con 
nected with the bottom of the projectile. The thrust 
.charge portion 13b, upon being detonated, accelerates 
the projectile 14 to the muzzle velocity. 
The initial charge portion 13a is considerably smaller 

than the thrust charge portion 13b. The weight ratio of 
the initial charge portion to the thrust ‘charge portion 
is preferably at least 1:5, and may be 1:7 for example. 
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The total weight of the tamped initial charge portion 
and the untamped thrust amounts portion is to be 
somewhat higher than that of a customary, tamped, un 
gauged propellant charge; the weight increase prefera 
bly amount to about 50 percent. The reason for this is 
that according to the invention, the largest portion of 
the charge, (i.e., the thrust portion 13b), is untamped. 
The special distance between the initial charge portion 
13a and the thrust charge portion 13b is dimensioned 
such that the effective detonation of the thrust charge 
13b begins (I) only after the projectile 14 has been 
struck and nudged by the detonation force of the initial 
charge portion but (2) in time to assure that the thrust 
charge portion 13b can burn-off completely while the 
projectile 14 is still in the tube 10. This delay in ?ring 
by spatial separation can be supported by suitable bar 
riers or coverings, such as, for example, thin foils of tin, 
lead or paper 15 between the initial and the thrust 
charge portions 13a, 13b. 
The untamped thrust charge portion 13b burns more 

slowly than the initial charge portion 13a. This is im 
portant because it enables a suitable muzzle velocity of 
the projectile to be reached, with minimum recoil ef 
fects. 
The following numerical examples are to serve 

merely for an easier understanding of the invention. 
For the ?ring of a projectile with a weight of 225 grams, 
according to the status of the prior art a tamped propel 
lant charge with a weight of 0.9 grams is used. How 
ever, ?ring the same projectile according to the present 
invention, a highly tamped initial charge portion with 
a weight of 0.2 grams and an untamped thrust charge 
portion of 1.3 grams can be used. In this instance, as 
suming the same range (i.e., distance) of ?ring, with 
the recoil measured in “kilopound,” the maximum re 
coil is decreased to about one-half by the present in 
vention. Naturally, this considerably facilitates the han 
dling of the device and considerably increases its accu 
racy. ‘ 

Naturally, whenever a decrease of the recoil is not 
required, the invention can serve for increasing the 
range and/or the weight of the projectile. In other 
words, for a given recoil force, the present invention 
allows a larger charge to be used compared with the 
prior art and thus enables the projectile weight and/or 
?ring distance to be increased. 

OPERATION 

By actuating the trigger 12, a percussion cap will be 
?red by a ?ring pin, as is conventional. The ?rst-stage 
charge portion 13a is thus ignited and quickly explodes. 
The impulse of this explosion acts upon the projectile 
14 to nudge it into movement just prior to the point in 
time when the products of combustion heat the ?nal 
stage charge portion 13b sufficiently to detonate the 
latter. Detonation of the ?nal-stage charge portion 13b 
produces additional thrust to further accelerate the 
projectile and launch it at a suitable muzzle velocity. 
Importantly, the ?nal-stage charge portion 13b burns 
more slowly than the ?rst-stage charge portion 13a due 
to the difference in the degree of tamping, so that the 
recoil effects from the ?nal-stage charge portion 13b 
are minimized. 

Precise control of the delay between ignition of the 
?rst- and final-stage charge portions 13a and 13b may 
be provided by the selective use of shields 15 between 
these charge portions. 
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Finally, we should still like topoint out, that for rea 

sons of safety the initial charge portion 13a should be 
suf?ciently strong to eject the projectile 14 from the 
tube 10 in: case of failure of the thrust charge portion 
13b. An emergency ejection range of 5 to 10 meters is 
advantageous. 

SUMMARY OF MAJOR ADVANTAGES AND 
SCOPE OF THE INVENTION 

The present invention provides a simpli?ed, yet 
highly effective, arrangement for ?ring projectiles with 
less recoil force. This affords a signi?cant increase in 
firing accuracy and handling ease. , 
The present invention may be employed to discharge 

a given projectile with reduced recoil, or to discharge 
a longer projectile without unduly increasing the recoil 
force. _ 

These advantages are afforded without altering the 
manual discharge procedure of the ?ring device. 
Although the invention has been described in con 

nection with a preferred embodiment thereof, it will be 
appreciated by those skilled in the art that additions, 
modi?cations, substitutions and deletions not speci? 
cally described may be made without departing from 
the spirit and scope of the invention as de?ned in the 
appended claims. 
What is claimed is: 
l. A manually-operated ?ring device having a han 

dled guide tube, a projectile disposed in said handled 
tube having a greater weight than said handled tube, 
propellant charge means disposed in said handled tube, 
and triggering means for detonating said propellant 
charge to launch said projectile from said handled tube, 
said propellant charge means comprising: 
an initial-stage propellant charge portion mounted on 

said guide‘ tube behind said projectile for imparting 
‘ initial velocity to said projectile within said guide 
tube; and 

a ?nal-stage propellant charge portion disposed be 
hind and connected to the projectile at a distance 
ahead of said initial-stage charge portion such that 
ignition of said ?nal-stage charge portion occurs in 
response to and subsequent to, ignition of said ini 
tial-stage charge portion; 
said ?nal-stage charge portion being of greater 
weight than said initial-stage charge portion and 
being arranged to burn more slowly than said ini 
tial-stage charge portion at a rate suf?cient to 
burn out prior to discharge of said projectile 
from said tube to accelerate the projectile from 
said initial velocity imparted by said ?rst-stage 
charge portion to said discharge velocity. 

2. A ?ring device according to claim 1 wherein said 
initial-stage charge portion is tamped and said ?nal 
stage charge portion is untamped. 

3. A firing device according to claim 1 wherein said 
device includes barrier means disposed between the 
initial-stage and ?nal-stage charge portions; said bar 
rier means being comprised of a material suitable for 
being melted by ignition of said initial-stage charge por 
tion and delaying ignition of said ?nal-stage charge por 
tion until said projectile begins initial movement. 

4. A ?ring device according to claim 1 wherein the 
weight of said ?nal-stage charge portion is at least five 
times the weight of said initial stage charge portion. 

* * * * * 


