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ROCKET MACHINE GUN
Frederick K. Ehrenburg, Walnut Creek, and Robert Main-
hardt, Diablo, Calif., assignors to MB Associates, a cor-

poration of California
Filed Apr. 14, 1965, Ser. No. 448,001
12 Claims. (Cl. 89—1.801)

This application is a continuation-in-part of copending
application Ser, No. 304,844, filed Aug. 27, 1963, “Rocket
Machine Gun,” now abandoned.

This invention relates in general to machine guns and
more particularly to a rocket machine gun wherein novel
construction features are employed to load and fire the
rockets and control their launching towards the target.

The use of miniature rockets in small arms weapons
such as a machine gun achieves unusual ordnance effects.
It eliminates the traditional parameters under which a
machine gun must operate whereby a great number of
advantages are realized. There can be an elimination of
more than 90% of the recoil associated with a conven-
tional weapon of the same caliber. There is virtually no
muzzle blast and the weapon will not overheat. A large
number of moving parts can be eliminated as no spent
cartridges must be ejected from the weapon. Precision
manufacturing is unnecessary for producing the barrel
and related components. The barrel can be made of rela-
tively thin wall tubing as it does not need to contain the
pressure rise of the propellants and rifling is unnecessary.
A very high rate of fire can be achieved as two or more
projectiles can be traveling in the launching tube simul-
taneously, in fact salvos of projectiles can be launched at
once from the same tube. Very unusual projectile feed
mechanisms can be used. Most important the highest
projectile velocity is achieved in the target impact area
rather than just after leaving the gun barrel.

When a rocket is fired it accelerates without recoil if
porting means are provided in the launching tube for
allowing the gases of combustion from the propellant
grain to escape. If necessary a short portion of the launch-
ing tube, e.g., the inner end, can be left unported to pro-
vide some pressure blow back to actuate the reloading
mechanism. Even using an unported barrel, since only a
portion of the propellant burns while in the barrel, un-
like a bullet wherein most of the propellant is burned
before the bullet leaves the barrel, the kick back is con-
siderably less,

By using a ported launching tube, pressure build up
from the gases of combustion is eliminated. This prevents
muzzle blast as associated with conventional small arms
type weapons,

The rockets of the present invention do not use a tight
fit in the Jaunching tube. They are self propelled therefore
do not need to seal the gases of combustion in the barrel
as does a bullet. The launcher therefore does not over-
heat from repeated firing because there is only a mini-
mum of friction between the projectile and the launching
tube. Additionally, only about 10% of the propellant
charge is expended while in the launching tube, so that
there is very little heat of combustion occurring in the
barrel before the rocket is launched. The result of being
able to eliminate the seal between the projectile and the
barrel wall, and having most of the combustion of the
propellant occurring outside the barrel, is that the prob-
lem of overheating is virtually eliminated.

When a rocket is fired all components leave the weapon
through the launching tube, and there is no spent car-
tridge to be ejected. Thus, the machine gun can be de-
signed with fewer operational movements, and, conse-
quently, fewer moving parts, thereby saving cost, weight,
and mechanism motion.
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Since there is no cartridge case associated with the
rockets, which must be restrained during firing and there-
after ejected from the firing chamber, novel methods of
feeding miniature rockets to the firing chamber may be
employed.

Since the rockets are self stabilizing, the barrel does
not need to be precision machine to provide rifiing and a
tapering longitudinal barrel wall cross section thickness
typical of most machine guns. In addition since the barrel
does not need to contain the pressure rise of the propel-
lant, and does not need rifling, simple thin wall tubing hav-"
ing a smooth bore and constant diameter will suffice as a
launching tube.

The use of rockets in a machine gun provides a much
higher rate of fire than can be achieved with bullets
since the weapon is not limited by the rate of insertion
and ejection of cartridges nor by requiring the bullet to
clear the end of the barrel before the next projectile is
fired. In antomatic weapons of contemporary design, the
bullet must be almost out of the barrel before blow back
pressure is siphoned off to actuate the ejection and re-
loading mechanism. This is to allow the bullet to absorb

- the largest amount of energy possible from the pressure
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rise of the propellant before it is ejected from the barrel.
Likewise, the firing chamber cannot be opened to permit
the insertion of a new cartridge until the bullet has
cleared the muzzle in order to maintain the pressure rise.
Rockets on the other hand do not need to absorb energy
in the launching tube as they are self propelled and there-
fore do not need to wait for the preceding rocket to
clear the muzzle. Neither does the firing chamber need
to be pressurized, therefore the reloading mechanism can
operate faster. Two or more projectiles can be in the
launching tube simultaneously thereby permitting a much
higher rate of fire and eliminating unnecessary mech-
anisms, Actually, in line salvos of rockets can be launched
at the same time by a single operating mechanism where-
in each rocket ignites the rocket either immediately in
front of or behind it.

The most valuable characteristic of a rocket for use
as a kinetic energy kill mechanism, one which cannot be
obtained from any other type of projectile, is the fact that
the highest velocity of the rocket is achieved at some
point after launch, and not at the end of the launching
tube, whereby the highest energy of the projectile is de-
livered in the area of the target and not immediately upon
launch. Bullets, conversely, have their maximum velocity
upon emergence from the barrel and they continually de-
celerate until they strike the target. The use of rockets,
therefore, provide a more ideal type weapon for anti-
personnel use, since they can be designed to deliver their
highest energy to the victim.

Rockets have traditionally been used to deliver a pay-
load, such as incendiary or high explosive, but never as an
anti-personnel kinetic kill mechanism. Some of the unique
advantages particular to this use which rockets obtain,
that cannot be found in other types of small arms weap-
ons, is that they are less dangerous at very close range
than they are at a distance from the end of the launching
tube. When fired from launching tubes the length of the
conventional pistol, they have not gained sufficient velocity
at the end of the barrel to penetrate the human body, thus
accidents at close range are much less severe. An inverse
of the effect caused by conventional small arms type
weapons. Further, the use of rockets provides a tracer to
the point of highest projectile velocity. Additional tracer
material can be provided to effect a tracer for the com-
plete trajectory. With the relaxation of parameters pro-
vided by using miniature rockets, the present weapon
creates a new concept in small arms weapons.

Heretofore, the lower limit size for which rockets useful
for ordnance purposes could be constructed has generally
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been considered to be on the order of a few inches in
diameter and no less than about one foot in length. These
rockets are generally launched by means of apparatus €s-
pecially constructed for the purpose. Heretofore, the large
size and launching characteristics of rockets have pre-
cluded the use of launchers comparable in size to small
arms type weapons. With the production of a rocket, or
self-propelled projectile, having a size corresponding to the
ammunition usually employed in weapons comparable to
side arms and rifles, a machine gun for firing rockets is
possible. The size range which is appropriate for these
purposes is comparable to the size range of conventional
side arm, rifle, and shotgun calibers. This would be below
about one inch in diameter and down to about .2 of an
inch in diameter, i.e., 10 gauge to .22 caliber, and with a
maximum length of a few inches, with a minimum length
being about one inch as represented by a generally cylin-
drical body. For present purposes the rocket projectile in
the indicated size range will be termed miniature rocket
to distinguish from the previous devices.

The rockets for use in this invention are capable of per-
formance quite different from those of a bullet. They
leave the barrel typically at 100 feet per second and can
obtain velocities up to Mach 3 (3300 feet per second at
sea level). They can achieve spin rates approximately be-
tween 0.2 to 0.8 radians per caliber (0.3 revolutions per
foot to 8 revolutions per foot). The maximum velocity is
achieved at burnout. The distance to burnout is control-
lable and ranges from 10 feet to 150 feet. The miniature
rockets weigh less than 1 gram to more than 300 grams.
A typical 13 mm. rocket weighs approximately 15 grams
and achieves a burnout velocity of approximately 1500
feet per second at 50 feet.

The present invention provides a machine gun excep-
tionally suitable for launching miniature spin stabilized
rockets from aircraft traveling at high velocities. With con-
ventional bullet projectiles, a number of problems have
arisen in attempts to fire these rounds from high velocity
aircraft. The round is subjected to relatively large aero-
dynamic forces during launch and in many cases the spin
rates achieved by bullets are not sufficient to stabilize
the round. The spin rate required for stability is directly
proportional to air speed and thus to launch a stable pro-
jectile into a high velocity wind stream requires a greater
spin rate than that required to launch a projectile into a
zero velocity environment. With the tremendous spin rates
obtainable by the rockets, which can approach 15,0600
revolutions per second, a very stable high velocity projec-
tile is provided.

In brief, the invention is an improved rapid fire launch-
ing means for miniature rockets wherein the rocket at-
tains spin stabilization prior to launch. The combination
comprises a housing and a launching tube having muzzle
and breach ends, the breach end being supported by the
housing, rocket feed means located in the housing for
intermittently aligning at least one rocket with the bore
of the launching tube at the breach end, hammer means
slideably related to the launching tube located in the hous-
ing, the hammer means having a path of motion entering
the launching tube forward of the breach end and travel-
ing rearwardly in the tube toward the rocket feed means
and a retracing motion forward in the launching tube to
a retracted position in the housing, the hammer means
being driven to the retracted position by the rocket leav-
ing the launching tube, a trigger means controlling the
hammer means, and a feed cycling actuated by the motion
of the hammer means. In operation, one or several rockets
are aligned with the launching tube by the feed means.
The trigger is pulled and the hammer travels rearwardly
in the launching tube to strike the first rocket on the nose.
This drives the rear end of the rocket onto the firing pin,
either fastened to the nose of the successive rocket or to
the housing. Then the rocket spins up and develops thrust
to travel down the launching tube driving the hammer
means ahead of the first rocket until the hammer means
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is retracted into the housing permitting the rocket’s free
passage therepast. The movement of the hammer ahead of
the rocket operates a lever in the feed cycling mechanism
which cycles the rocket feed element. Thus one or several
rockets can be fired with a single strike of the hammer.

The hammer retards the forward motion of the rocket
for a portion of the travel in the launching tube but al-
lows angular rotation to increase normally. The result is
that the rocket projectile spins up before it passes through
the muzzle and thus may be successfully launched into 2
high velocity wind stream from a relatively short launcher.
The hammer retarding force and the period of application
of this force may be altered to provide any desired “pre-
spin.” However, if the retarding force does not act over
a substantial length, greater than 3 calibers, “pre-spin” has
experimentally been found to be negligible. An alternative,
not suitable for some weapon applications, but which may
be easily done in this invention, is to extend the Jauncher
length. It is not possible to easily extend the launcher
length in conventional small arms type weapons since an
effective pressure seal must be maintained. For rockets,
the extension does not need to be sealed as the round does
not depend on pressure build up in the barrel.

An object of this invention is to provide a rapid fire
launching means which may be used to fire miniature
rocket projectiles.

Another object of this invention is to provide a machine
gun for miniature rockets which provides restraint to the
rocket during launch until it has become spin-stabilized.

A further object of this invention is to provide a ma-
chine gun wherein energy may be extracted from the
motion of the hammer to reload subsequent rounds into
the firing chamber.

And still another object of the invention is to provide a
small arms weapon wherein the high impact energies of
miniature rockets may be utilized in a rapid fire kinetic
energy kill mechanism.

Still another object of this invention is to provide a
weapon wherein a number of projectiles may be travel-
ing in the launching tube at the same time.

Other objects and advantages of the invention will be
set forth in the following description of the invention and
illustrated in the accompanying drawings of which:

FIGURE 1 is a side elevation partially in section of an
automatic machine gun illustrating the present invention
with the hammer in a forward cocked position.

FIGURE 2 is a side elevation partly in section of an
automatic machine gun illustrating the present invention
with the hammer in a rearward position and means for
firing the rocket by electrical ignition.

FIGURE 3 is a front section of the automatic machine
gun of the present invention taken at 3—3 of FIGURE 1.

FIGURE 4 is a rear section of the automatic machine
gun taken at 4—4 of FIGURE 1 showing only the feed
cylinder and the advancing panel.

FIGURE 5 is a partial section in side elevation of a
rocket for use with the electrical ignition system of
FIGURE 2.

FIGURE 6 is a partial section in side elevation of an
automatic machine gun of the present invention having
an alternative form of electrical ignition.

FIGURE 7 is partial section in side elevation of a
rocket for use with the electrical ignition system of
FIGURE 6.

FIGURE 8 is a side elevation in section of a muzzle
for use with the automatic machinegun of the present
invention.

FIGURE 9 is a side elevation in section of a barrel
for use with the automatic machinegun of the present
invention.

FIGURE 10 is a partial section in side elevation of an
alternative embodiment of the feed mechanism of the
machinegun of the present invention having an in-line
salvo of rockets prepared for firing.

Referring to FIGURE 1 there shown is an improved
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rapid fire rocket launching means such as a machine
gun 21 for miniature rockets. A rocket 22 is shown Io-
cated in the rear end of the housing 23 ready for firing.
The power means including hammer 24 and the traveling
carriage 26 are shown at the forward extent of their
cycle of motion. The carriage is restrained in the forward
position by the trigger link 27 engaging the projecting
foot 28 (FIGURE 3) of the carriage on the far side
of the cam 29. The spring 31 is secured at one end to the
carriage and at the other or rear end to the housing.
When the hammer is forward and locked by the trigger
link, the spring is stretched in tension. When the trigger
(not shown) is pulled the trigger bar 32 is made to ro-
tate clockwise about the pivot pin 33 by appropriate
cams and linkage. The trigger link is depressed down-
ward with respect to the housing through the linkage pin
34 interconnection with the trigger bar. This releases the
carriage and permits the spring to draw the carriage
rearward in the housing toward the rocket in position
for firing. The carriage has pins 36, 37 projecting from
the sides of the carriage (FIGURE 3) which ride in
guides 38 formed in the wall 39 of the housing. In one
wall of the housing slots can be cut all the way through
to permit one of the pins to form a handle 41 by which
the hammer mechanism can be manually operated and
cocked. As the carriage moves rearwardly in the housing
the foot 42 of the hammer engages with the cammed
surface secured to the far wall 44 (FIGURE 3) of the
housing. The hammer rotates counter-clockwise about the
pivot pin 36 which secures the hammer to the carriage,
up into the launching tube 46 through the slot 47 in the
lower side in line with the nose 48 of the rocket. The
face 49 of the hammer strikes the nose of the rocket
driving it rearward onto the firing pin 51 projecting in
line with the axis of the rocket from a rear portion 52
of the housing. This ignites the rocket.

Due to the canted orifices of the rocket nozzle, the
rocket has an angular thrust moment imparted to it where-
by the rocket rotates around the longitudinal axis. The
nose of the rocket bearing against the head of the ham-
mer forms a needle bearing permitting the rocket to
“spin up” relatively free of restraint. Concurrently the
rocket develops forward thrust whereby the hammer is
driven forward in the housing.

Reference now to FIGURE 2 will aid in further under-
standing the operation of the invention. The hammer 24
is kept from rotating about the pivot pin 36 by con-
tact of the foot 42 with the cam surface 43. This pre-
vents the hammer from rotating out of the barrel 46
until the hammer foot reaches the end 53 of the cam.
The hammer is driven by the projectile leaving the launch-
ing tube which is turn drives the carriage to retrace the
path of motion traversed in moving rearward in the
housing. As the carriage moves forward it stores energy
in the spring 31. After the rocket has traveled forward
and cleared the feed cylinder or carrier means 54, the
foot 56 of the carriage engages the inclined face 57 of
the cycling lever 58 depressing it and forcing it to ro-
tate clockwise about the pivot pin 59 attached to the
housing. This forces the pawl 61 upward whereby it en-
gages a ratchet 62 (FIGURE 4) located on the feed
cylinder 54 causing the cylinder to index another round
into the chamber in line with the axis of the launching
ready for firing. The pawl is kept is contact with the
ratchet by a spring 63; for purposes of illustration a
simple wire spring is used. :

A positive indexing means is provided to insure that
the cylinder is stopped with the rockets in line with the
bore of the launching tube. This is achieved by a spring
loaded rod 64 (FIGURE 1) which rides in a sleeve 6§ se-
cured to the far wall 44 of the housing. The rod engages
spaced holes in the front face 67 of the cylinder at the
proper intervals to align the rocket with the launching
tube. The rod is withdrawn momentarily from the index-
ing hole by the carriage tripping lever 68 on its forward
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traverse in the housing whereby the cylinder is un-
locked to permit it to rotate. As soon as the carriage
passes, the rod snaps back on the face of the cylinder
on the flat surface until the cylinder has turned suffi-
ciently whereby the next indexing hole is engaged.

The carriage travels forward until the hammer has
obtained its maximum potential energy and the foot 28
(FIGURE 3) of the carriage engages the trigger link
27. If the trigger is held in the fire position, the link
will not arrest the carriage, and it will recycle, firing
the next rocket or round of rockets. The energy stored
in the spring is subtracted from the translational motion
of the projectile in the barrel, but results in projectile
spin-up. The barrel should have a Iength of at least 10
rocket diameters after the hammer retarding force ceases
to act for best accuracy.

Electrical ignition of the rockets may be achieved by
use of a battery or a piezo electric crystal spark generator.
Typical percussion firing is shown by the structure of
FIGURE 1 in conjunction with the rockets of the previ-
ously referenced copending application, The battery type
ignition is illustrated in FIGURE 2 of the drawings and
comprises a firing pin 69 mounted on a rear end portion
71 of the housing 23 and insulated 72 from it. An insu-
lated lead 73 extends from the firing pin to the battery
74 and a second insulated lead 76 passes through switch
77 controlled by the firing trigger (not shown). This
serves as a safety. A simple electrical switch which is
closed by the trigger compressing it against a handle
behind the trigger, as on conventional machine guns,
would work satisfactorily. The lead 78 from the switch
is electrically connected to a spring loaded wiping con-
tact 79. As the rocket is driven rearwardly by the hammer
onto the contact, an electrical circuit is established be-
tween the firing pin and the wiping contact firing the
primer in the ricket.

FIGURE 5 shows in detail a portion of a rocket and
a primer for use with battery ignition. With this type
of ignition a different primer cap is used from that for

ercussion ignition. The primer 81 is inserted and se-
cured in the primer cavity 82 as a unit and secured by
a friction fit or by metal working the lip of the cavity
over the edge of the primer. The primer is comprised of
a cup 83 having a center ignition contact 84 having a
T cross section. The configuration of the contact provides
a large surface area 86 or target for the firing pin con-
tact while the small diameter shank 87 permits space for
an electrical heater wire 88 to bridge between the cup
and the central contact. The contact is secured in po-
sition by a strong epoxy filler 89 while the lower end of
the cup is covered by a weaker layer of epoxy 91. The
volume of space surrounding the shank of the contact,
and the heater wires, between the layers of epoxy, is
filled with a flash mix 62.

In operation, the hammer drives the rocket onto the
contact pin which is sharply pointed to penetrate the
contact plate for good electrical continuity. When the
circuit is completed in the rocket, through the metal-
case and the contact plate, the heater wires are heated
by the current thereby lighting the flash mix. The heat
and gases of combustion burst through the layer of epoxy
91 and enter the combustion chamber 93 through the
communication port 94 in the nozzle igniting the fuse
95 which lights the propellant grain 96 uniformly along
its length.

FIGURE 6 shows an alternative form of electrical igni-
tion wherein a piezo electric crystal generator can be
substituted for the battery.

The firing pin at the rear portion of the housing is
modified whereby a rod 97 with a sharp point 98 is located
in an insulated hole 99 in the rear portion of the housing
101. Directly behind the pointed firing rod is a piezo elec-
tric crystal 102 in electrical contact with the firing pin.
The crystal is also insulated 103 from the housing. At the
rear end of the crystal, in electrical contact therewith, is
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a metal plate 104 which has an insulated electrical line
105 taken off to complete the electrical circuit. Safety
switch means 106 are located and connected with the
trigger such that when the trigger is pulled to permit the
cycling of the rounds the electrical safety system is also
closed as described earlier. The rocket is held in electrical
contact with the electrical contact ring. When the hammer
hits the nose of the rocket, the rocket is driven onto the
firing pin and the sharp point of the firing pin pierces the
primer cap so that clean metal establishes the electrical
contact. At the same time, the piezo electric crystal is
squeezed producing an arc which is delivered to the
primer cap through the electrical circuit which is com-
pleted through the firing pin and contact ring. Crystals
suitable for use in this embodiment of the ignition means
are made by the Clevite Co. of Cleveland, Ohio.

The type of primers 107 are suitable for use with
this type of ignition system. They are inserted in the
primer cavity 108 of the nozzles in electrical contact
therewith. The primer cup 109 has a hole 111 in the bot-
tom which aligns with the communication port 112 of the
nozzle. A layer of flash mix 113 fills the bottom of the
primer cup and is disposed between the cup and an elec-
trical contact plate which is separated from the cup but
secured therein by an insulation liner i1s.

When the piezo electric crystal is compressed by the
action of the hammer on the rocket and the firing pin,
an electrical potential is established across the crystal
faces contacting the pin 97 and the contact plate 104
(FIGURE 6). The potential arcs across the gap between
the primer cup 109 and the contact plate 114 igniting the
flash mix which lights the propellant similar to the primer
just described.

The barrel of the machine gun can be of circular cross
section, but lands and grooves can be provided to prevent
the build up of carbon in the barrel or solid matter from
jamming the round or otherwise hindering the progress of
rockets passing through the barrel. The lands and grooves
provide a receptacle where waste can be accommodated.
The carbon or the dirt is displaced into the grooves be-
tween the lands by the rockets as they travel down the
barrel. In actuality, any cross section of the barrel can be
used, even square, since the rockets do not depend upon
pressure build up in the barrel behind the projectile.

Miniature rockets also permit novel type barrels to be
utilized as shown in FIGURE 8, wherein the muzzle 117
of the barrel 118 is fluted with the individual tangs 119
given a slight outward flare. A longitudinaily movable slip
ring 121 or a second barrel even, coaxially surrounds
the tangs and is linearly controllable by means such as
push rods 122. When the slip ring is moved to a fully
forward position, the tangs are compressed to choke down
the muzzle of the barrel. The tangs are flared with such
a curve that when choked down the tanks form accurate
guide tracks of the emerging projectiles. The choked muz-
zle provides a high degree of accurracy. As the slip ring
is moved rearward from the muzzle, the dispersion of the
emerging projectiles increases providing a scatter shot
weapon. When used in conjunction with the machine
gun, this barrel arrangement provides a weapon which is
freely and infinitely changeable from accurate to scatter
shot almost instantaneously without cessation of firing.
Such a weapon can be used on a pinpoint target or for
support and covering fire whereby a genera} area can be
saturated. Since the weapon does not overheat from the
effect of friction or the gases of combustion, and no
mechanism is needed to eject the expanded cartridges, 2
very high rate of sustained controllage fire can be main-
tained.

Another type of barrel which can be used with the pres-
ent invention is shown in FIGURE 9. Since rockets are
self propelled and do not need a seal between the wall of
the barrel and the projectile, a launching tube 123 con-
siderably larger in diameter than the projectile can be
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used. This permits a bend 124 in the launching tube
whereby the projectiles may be fired around corners.
In practice the projectile is launched in a section of the
proper diameter tube 126 to obtain stability and forward
velocity. Then it is admitted to a larger diameter portion
127 being bent in the direction desired to turn the corner
and then funnelled into a proper diameter tube or muzzle
128 to regain stability before free flight towards the
target. The bent portion of the tube is a diameter only
large enough to permit clearance of the projectile and
can be made of flexible tubing such as common garden
hose. The weapon and ammunition can remain in one
position while the barrel is swung from target to target or
around corners. Due to the fact that the tolerances of
the barrel are not critical, barrel extensions, or variable
type barrels can be added to the luanching tube of the
machine gun by a simple slip or coaxial joint 129. No
lands and grooves have to be matched or does there have
to be a pressure seal. The weapon is very versatile.

Due to the novel firing mechanism as employed in this
invention, a unique approach to increasing the rate of
fire can be utilized. The miniature rockets can be fired in
salvo of more than 1 and up to about 6 at at time. Larger
numbers become difficult because such a large spring
would be necessary for energy transfer between all the
rockets to insure that each one is ignited. The rockets
might not be able to drive the hammer back to a cocked
position. In any event the performance would be de-
graded if too large a spring were used. Electrical ignition
allows use of a lighter spring whereby larger salvos may
be fired.

The invention with respect to salvo firing miniature
rockets is shown in FIGURE 10. Three rockets 129 are
shown loaded in each indexing slot 131 of the feed cylin-
der 132. The series of rockets are aligned with the axis of
the bore 133 of the launching tube 134, The nose 136 of
each rocket has a projection 137 thereon formed as an
integral portion of the case in the shape of a firing pin.
The primer of each rocket is aligned with the firing pin
formed on the other rockets or the firing pin 138 affixed
to the housing of the machine gun. The rockets are aligned
in touching relation, nose to primer, by guide walls (not
shown) at the front and rear ends of the cylinder perpen-
dicular to the axes of the rockets. This close alignment
of the rockets provides the most efficient transfer of energy
along the train of rockets to cause ignition. If the rockets
are not in close relation, excessive energy must be de-
livered to the rockets by the hammer to achieve the same
effect. When the hammer contacts the first rockets, all of
the rockets are driven onto the firing pin immediately
to their rear and ignited, e.g., the nose of each rocket
penetrates or actuates the primer of the rocket immediate-
ly ahead of it and the rearward most rocket is actuated
by the firing pin on the housing. Each rocket pre-spins
against the rocket ahead of it and combines with the
others to push the hammer forward to the recocked posi-
tion. Any faulty round is carried out of the barrel, ex-
cept the last one which just continues in the cylinder slot
and drops out when it reaches the bottom of the housing.

While changes can be made in the details of construc-
tion and methods of fabrication of the miniature rockets
of the present invention, without departing from the
spirit and scope thereof, it is not to be limited except as
defined in the following claims.

We claim:

1. An improved rapid fire launching means for minia-
ture rockets wherein the rocket attains spin stabilization
prior to launch therefrom the combination comprising

(a) a housing having guide tracks therein and further

including a hammer carriage which travels in said
guide tracks,

(b) a launching tube having muzzle and breech ends,

said breech end supported by said housing,

(c) rocket feed means in said housing for intermittantly
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aligning at least one rocket with the bore of said
launching tube at said breech end,

(d) pivotal hammer means in said housing slideably re-
lated to said launching tube having a motion cycle
whereby said hammer means starts from a position
in said housing forward of and external of the breech
end of said launching tube and moves into the bore of
said launching tube and rearward to strike a rocket
in position for firing on the forward end thereof and
returns to said starting position by the passage of said
rocket out of said tube,

(e) ignition means including a firing pin relatively rig.
idly secured to a portion of said housing rearward
of the rocket in line with the longitudinal axis there-
of, and

() trigger means connected to said housing controlling
said hammer means.

2. The rapid fire launching means of claim 1 whersin
the rotation of said hammer in said carriage into and out
of said launching tube is controlled by a cam means in
said housing fixedly related to said guide tracks.

3. The rapid fire launching means of claim 2 wherein
said rocket feed means is actuated by the motion of said
hammer means.

4. A rocket machine gun for miniature rockets com-
prising

(a) a housing,

(b) a launching tube having muzzle and breech ends,
said breech end supported by said housing,

(c) rocket feed means in said housing including a
rocket indexing cylinder having a scalloped external
surface for intermittantly aligning at least one rocket
with the axis of the bore of said launching tube,

(d) hammer means in said housing slideably related
to said launching tube for translation movement
therein having a cycle of motion whereby said ham-
mer means enters the launching tube to strike the
forward end of said rocket and retracts from said
launching tube to permit passage of the rocket out
of said tube,

(e) cylinder indexing means in said housing for con-
trolling said rocket feed means, said rocket feed
cylinder actuated by the motion of said hammer
means,

(f) ignition means including a firing pin relatively
rigidly secured to a portion of said housing rearward
of the rocket in line with the longitudinal axis thereof,
and

(g) trigger means connected to said housing controlling
said hammer means.

5. A rocket machine gun for miniature spin stabilized

rockets comprising

(a) a housing,

(b) a launching tube having muzzle and breech ends,
said breech end supported by said housing,

(c) rocket feed means in said housing including a
rocket indexing cylinder having a scalloped external
surface for intermittantly aligning at least one rocket
with the axis of the bore of said launching tube,

(d) guide tracks in said housing,

(e) a hammer carriage which travels in said guide
tracks,

(f) a hammer pivotably carried by said carriage,

(g) cam means controlling the rotation of said hammer
in said carriage and formed to rotate said hammer
into said launching tube as said carriage moves rear-
ward toward said breech on said guide tracks and
when said hammer is driven forward toward said
muzzle by the passage of the rocket out of the barrel
rotates said hammer out of said launching tube,

(k) spring means affixed between said carriage and
said housing for driving said carriage rearward in
said housing,

(i) rocket feed cylinder indexing means controlled by
the motion of said hammer and carriage, said rocket
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10
feed cylinder actuated by the motion of said hammer
and carriage,

(i) ignition means including a firing pin relatively
rigidly secured to a portion of said housing rearward
of the rocket in line with the longitudinal axis
thereof, and

(k) trigger means connected to said housing controlling
said hammer means.

6. The rocket machine gun of claim 5 wherein said
ignition means includes a percussion primer cap located
in the center of the rear-end of said rockets.

7. The rocket machine gun of claim 5 wherein said
ignition means is electrical comprising

(a) a battery in said housing having one terminal in
electrical connection with said firing pin, said firing
pin insulated from said housing, and the other ter-
minal grounded to the casing of said rocket,

(b) an electrical primer in said rocket suitable for igni-
tion by said battery, and

(c) safety switch for interrnpting the continuity of
the resulting electrical circuit controlled by said
trigger means.

" 8. The rocket machine gun of claim 5 wherein said igni-
tion means is electrical comprising

(a) said firing pin mounted for slight translational
movement in said housing and insulated therefrom,

(b) a piezo electric crystal spark generator having op-
posing faces cut thereon, supported rearward of
said firing pin in said housing, and insulated there-
from, one of said faces in pressure and electrical
contact with said firing pin, the other of said faces
electrically connected to the casing of said rocket,
and

(c) safety switch for interrupting the continuity of the
resulting electrical circuit controlled by said trigger
means.

9. The rocket machine gun of claim 5 including a
barrel for controlling the dispersion of miniature ballistic
rocket projectiles comprising

(2) afluted barrel muzzle having a multiplicity of tangs
formed thereby, said tangs having an outward flare
from the axis of said barrel,

(b) tank control means, coaxially surrounding fluted
barrel muzzle, and

(c) means for sliding said control means laterally along
said tangs.

10. The rocket machine gun of claim 5 including a
barrel for firing miniature rockets comprising first, second,
and intermediate portions, said first portion for initially
firing said rocket, said intermediate portion being a flexible
tubing of larger diameter than said first portion, and said
second portion having a funneled diameter corresponding
to said first portion.

11. A rapid fire rocket weapon having fore and aft por-
tions comprising, barrel means, a carrier means for a plu-
rality of rockets, an ignition means mounted rearwardly
and adjacent thereto, power means mounted on said
weapon for forcing a rocket rearwardly in said carrier
means from a relatively stationary position therein and
against the ignition means to ignite the same, said power
means including means permitting longitudinal advance-
ment thereof relative to the barrel of said rocket weapon
away from said carrier means by the forward motion of
an ignited rocket, means removing the power means from
the path of the ignited rocket upon termination of the
longitudinal advancement of said power means and further
including means for translating the longitudinal movement
of said power means through a means associated there-
with to actuate the carrier means and thereby align an
adjacent rocket positioned in said carrier means with said
ignition means.

12. A rapid fire rocket weapon having fore and aft por-
tions comprising, barrel means, a revoluble carrier means
for a plurality of rockets, an ignition means mounted
rearwardly and adjacent thereto, power mieans mounted on
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said weapon for forcing a rocket rearwardly in said car- and thereby align an adjacent rocket positioned in said
rier means from a relatively stationary position therein carrier means with said ignition means.
and against the ignition means to ignite the same, said
power means including means permitting advancement References Cited
thereof relative to the barrel of said rocket weapon away 5 UNITED STATES PATENTS
from said carrier means by the forward motion of an
ignited rocket, means removing the power means from the gﬁ?g:igg lgﬁggg %I/Iecr%(e)r:tnai—::::_8_9—8_9919515%

path of the ignited rocket upon termination of the advance-

ment of said power means and further including means SAMUEL W. ENGLE, Primary Examiner
for translating the movement of said power means through 10 ’ ? i ’
2 means associated therewith to rotate the carrier means BENJAMIN A. BORCHELT, Examiner.



