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2 Claims. (C. 102-49) 
The present invention pertains to a rocket projectile 

equipped with two propellant charges, an initial starter 
charge and a travel charge. 

It is old in the art to equip a projectile with an array 
of starter charges, which serves the purpose of speeding 
up the projectile in a short time to its optimum speed 
and to add a substantially smaller travel charge to pro 
duce a substantially smaller propelling thrust, intended 
to function for an extended period of time and to main 
tain the course of the projectile. Further, it is known to 
arrange the motive force of the starter charge relative to 
the horizontal in such a manner, that it passes through 
the center of gravity of the projectile and lifts it instan 
taneously from its launching carriage. In such a case, 
the propelling thrust of the travel charge passes through 
the center point of resistance. In prior practice of this 
art, large type rockets, such as aerial vehicles without a 
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crew, were launched upward from especially built bases 
with rocket propulsion, and thereafter were guided in 
the desired direction. From launching bases, built 
especially for such a purpose, rocket projectiles were dis 
charged having their propelling nozzles prepositioned be 
fore launching substantially in the direction of the target. 
The primary object of the present invention is to 

eliminate the conventional starting equipment in launch 
ing rocket projectiles and similar vehicles. The inven 
tive idea applied to a rocket projectile with a starter and 
a travel charge involves the positioning of the axis of 
the flow of the combustion gases from the nozzle of the 
starter charge, relative to the direction of the axis of 
the projectile at a predetermined angle. 

its vertex in the center of gravity of the projectile, or 
approximately so, the two spokes emanating from the 
vertex being the axis of flow of the gases and the axis of 
the projectile, respectively. The nozzle is mounted to 
the projectile in such a manner that when the projectile 
is placed on the ground the nozzle is spaced above the 
ground. It is generally recognized that a change in angle 
of the starting thrust relative to the direction of optimum 
speed-increase amounts to a loss. In accordance with 
the present invention, however, this angular change is 
even increased when compared to increases conventional 
ly made when starting structures are employed. The ad 
vantage gained by eliminating any starting structure is 
considered superior to the necessity of providing a slightly 
increased starter charge to accomplish the same opera 
tion. In accordance with the present invention a con 
siderable portion of the thrust produced by the starter 
charge acts vertically upwards, thus lifting the aerial ve 
hicle at the start so that no prior preparations are re 
quired to send it off the ground at the launching place. 
Another object of the invention is to provide the thrust 

nozzles of the starter charge with means to change their 
angular positions relative to the direction of the discharge 
and to lock them on the projectile. Optionally the 

The invention. 
claims and defines this angle oz of 15 or more, having 
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directed downward and towards the rear. The axis of 
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Still another object of the invention is to equip the 
rear of the projectile with vanes, preferably in a cross 
arrangement if four vanes are used, with at least two of 
these vanes shaped in such a manner that they function 
as legs of the projectile, Thus, projectiles may be placed 
on the leg vanes upon a platform substantially in the di 
rection of the discharge. The leg vanes preferably are 
mounted with the projectile in a relationship calculated 
to keep the center of gravity of the projectile within 
their supporting reach. In such a case the front of the 
projectile does not need to be supported. If, however, 
the center of gravity of the projectile is not calculated 
to be within the supporting reach of the leg vanes, it is 
contemplated to provide additional means of support to 
the front of the projectile, such as a spring-loaded light 
leg, mounted to the projectile, capable of snapping back 
to the body of the projectile at the start. 
Thus, a rocket projectile, in particular a long range 

guided one, equipped in accordance with this invention, 
may be placed in the direction of aim on any desired . 
support, including the bare ground. Upon firing, it will 
lift itself from the support by the component of the start 
ing force created by the inclination of the starter charge 
nozzle and directed transverse to the support and simul 
taneously its speed will be increased in the direction of 
aim by the component of the starting thrust directed 
toward the goal. - 

Other objects and advantages of the invention will 
hereinafter become more fully apparent from the follow 
ing description and from annexed drawings of a preferred 
embodiment in which like reference numerals designate 
like parts throughout the figures thereof, and wherein: 
- Fig. 1 is a side elevation of a rocket projectile with 
parts in fragmentary cross-sectional view. .. 
... Fig. 2 is a rear elevation of Fig. 1. ... 
Referring to these figures, the main body of the 

projectile 1 is a cylindrical structure closed in the front 
part with a pointed conical body 2. The main body is 
hollow to accommodate a propellant charge. On its rear, 
four flight guiding vanes, 3 to 6, arranged cross-wise, 
are attached to the projectile with legs 7 straddled. 
The traveling charge 8 with a corresponding thrust 
nozzle 8' are mounted in the rear of the projectile body 1. 
in the direction of its axis. The thrust nozzle 9 of the 
starter charge 10 expands outward and is mounted with 
the projectile at an angle to its axis of more than 15 

the starter nozzle passes through the center of gravity S. 
The starter charge 10 is mounted removably to the 
projectile body by a front and rear holding means, 
13 and 16, respectively, both attached to the projectile 
body 1. The front holding means comprise a bore 14, 
canted toward the rear at a downward angle. A pin or 
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starter charge itself may be thus adjusted integrally with 70 
its nozzle. 

a similar projection 15 provided in the shell of the 
starter charge is slanted at an angle corresponding to 
that of the bore 14, with which it mates so that it can slip-out. The rear of the starter charge shell is soldered 
to the rear holding means 16 at a point 17. During the 
combustion of the starter charge, the soldering point 17 
is subject to the resulting heat which exceeds the melting 
temperature of the solder. The starter charge shell 
preferably has in its top rear past the soldering point 
another projection engaging the holding means 16. Even 
after the melting of the solder, the starter charge is kept 
in its place until its thrust against the two holding means 
is spent. The starter charge shell thereafter will drop 
off by gravity. 

. In the rear portion of the guide vanes 3 to 6 are posi 
tioned direction controls 11 to guide the rocket projectile 
after launching, for instance by means of magnetic drives, 
actuating adjustable aileron portions of the vanes. 

In Fig. 2 the projectile is demonstrated standing on 
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two guide vanes 3 and 4 functioning as legs on the 
ground 12. The two guide vanes together form an angle 
of 90° and each of them forms an angle of 45 with 
the ground 12. Since the vanes are shown to be rec 
tangular in shape, the combination as presented is an 
example of a technically sound positioning on the ground 
52. The present invention also recognizes that for the 
maintenance of an undisturbed transition from start to 
flight travel, it is important to maintain the position of 
the guide vanes substantially unchanged from that which 
they occupied at the start. Thus, according to the inven 
tion, each pair of guide vanes maintains a position of 
45 from horizontal and vertical and not the conven 
tional horizontal and vertical positions respectively, 
employed in the prior art. 

In long range guided missiles it is therefore also 
important to maintain substantially the starting position 
during travel in order to avoid expensive and complicated 
means for their long range guidance. This applies also 
to a long range guided projectile of the type spinning 
along its longitudinal axis. The invention may be applied 
preferably also to long range guided missile since the 
accuracy of the aim is independent of the position inci 
dentally chosen prior to its discharge. The usefulness of 
the invention is not limited, however, to long range 
guided missiles. . 

Control means may be included to make the vertical 
and/or horizontal angles of the starter charge nozzle 
adjustable relative to the projectile to change the direc 
tion of gas flow. Such control means are considered to 
be novel in combination with the arrangement of the 
above described type. 
The invention may be practiced also with a satis 

factory accuracy of aim in combination with non-guided 
projectiles, which are being discharged from various type 
launching bases, positioned at various angles, in partic 
ular when the angle of the starter charge nozzle is 
adjustable, and when the angular adjustments are meas 
urable, for instance, with a level, pendulum, compass 
or similar angle measuring means, either directly 
mounted on the projectile or to be used independently 
from outside. While the invention is shown with the 
starter charge positioned in the rear, obviously it is not 
limited to such an arrangement. Neither is it limited 
to a single starter charge, but could include an array of 
starter charges fired simultaneously, again having a 
common resulting thrust at an angle of 15 or more 
relative to the axis of the projectile and acting in the 
vertical plane upward. 

While the invention is demonstrated on a two stage 
rocket having a single starter charge and single travel 
charge, it may be applied to multistage rockets also. 

While the rear guide vanes are shown utilized as legs, 
other projections of a missile including those positioned 
in the center and in the front, such as ailerons, wings, 
undercarriages may be adapted to serve as leg supports 
simultaneously, or separate leg supports may be included. 
The invention is not limited to ordnance projectiles, 

but its principles and teachings may be used also in 
other type missiles, including jet planes, torpedoes, etc., 
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4. 
whenever discharge of fluids under pressure is utilized 
as means of propulsion. 
The four guide vane positions are not limited to the 

angle of 45° from horizontal. This angle is considered 
only to be optimum. ... : - ... - - - - ". . . . . 

The invention is not limited to conventional ordnance 
type propellant fuels, such as powder in grain. Any 
fluid or solid type propellants, including petroleum prod 
ucts, liquified gases etc. otherwise usable in carrying out 
the objects of this invention are included. 
-Conventional means may be incorporated into the 

starter charge shell to cause its disintegration upon its 
separation from the rocket. The legs of the missile may 
be extendable to allow its safe positioning on unlevel 
ground. 

It should be understood, of course, that the foregoing 
disclosure relates only to a preferred embodiment of the 
invention and that it is intended to cover all changes 
and modifications of the example of the invention herein 
chosen for the purposes of the disclosure, which do not 
constitute departures from the spirit and scope of the 
invention as set forth in the appended claims. 
What is claimed and desired to be protected by Letters 

Patent of the United States is: 
1. In an ordnance missile having two stages, a starter 

stage and a travel stage, with a starter charge and a travel 
charge and with corresponding starter charge nozzle and 
a travel charge nozzle, respectively, said starter charge 
and said starter charge nozzle forming an integral body, 
means to position said starter charge nozzle with its orifice 
away from the direction of said missile at an angle of the 
axis of the said starter charge nozzle in excess of 15 
from the axis of said missile and below it, an array of 
four guide vanes mounted on the rear periphery of said 
missile, the planes of said vanes converging in cross 
formation upon the longitudinal axis of said missile, the 
bisector plane of the prism formed by the bottom two 
vanes with the bottom plane defined by their bottom 
edges, aligned with the vertical longitudinal cross-sec 
tional plane of said missile, at least said bottom two 
vanes being of equal size and of a length greater than 
the distance from the rear of said missile to the center 
of gravity of said missile, so that the center of gravity 
of said missile is above the said bottom plane. 

2. An ordnance missile as claimed in claim 1, the width 
of said bisector plane being greater than the distance of 
the orifice of said starter charge from the longitudinal 
axis of said missile, so that said orifice is spaced above 
ground. . . . 
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