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This invention relates to recoilless mechanism
for mortars and guns, particularly of the type
wherein the projectile is discharged as a result of
gases produced by the burning of a combustibie
charge.

The invention is particularly directed to recoil-
less mechanisms for mortars and guns embodying
a casing which constitutes a charge chamber, a
support within the casing for the combustible
charge and a plurality of vanes between the cas-
ing and the charge support.

In previously proposed constructions of this
type the vanes were rigidly secured to both the
casing and the charge support. In a construc-
tion of this type the casing incident to the burn-
ing of the combustible charge is subject to in-
tense heat which tends to expand the casing. In
these previously proposed constructions this ex-
pansion tends to rupture the connections between
the vanes and the casing member with a result
that the mechanism was rendered ineffective for
efficient use. ' Another disadvantage of the previ-
ously proposed constructions is that no provision
was made for the development of abnormally high
pressures within the casing with a result here that
the casing upon the development of these abnor-
mally high pressures, would burst and cause seri-
ous personnel and property damage.

One of the objects of the present invention
is to provide recoilless mechanism for guns and
mortars wherein means is provided in the connec-
tions between the casing and vanes which will
permit free expansion of the casing relative to the
vanes and the support for the powder charge.

Another object is to provide a recoilless mech-
anism with connections between the vanes and
the casing member which are of such strength as
to shear upon the development of abnormally
high pressures in the casing and permit the sup-
port for the powder charge to be discharged from
the casing before the pressure within the casing
reaches a value such as would cause bursting of
the casing.

With the above and other objects in view which
will be apparent to those skilled in the art to
which the invention appertains, the present in-
vention consists in certain features of construc-
tion and combinations of parts to be hereinafter
described with reference to the accompanying
drawing, and then claimed.

In the drawing which illustrates a suitable em-
bodiment of the invention:

Figure 1 is a longitudinal section of the recoil-
less mechanism,
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Figure 2 is an end view of the structure shown
in Figure 1, and

Figure 3 is a section taken approximately on

the line 3—3 of Figure 1.
" Referring to the accompanying drawing, the
recoilless mechanism of the present invention in-
cludes an annular casing | open at its opposite
ends and secured, such as by the threaded con-
nection 2 shown in the drawing, to one end of
the gun barrel or mortar tube 3. Disposed con~-
centrically within the casing | is a cylindrical
cup shaped member & to which a spindle 5 is
axially secured. The spindle 5 together with the
member 4 constitutes the support for the combus-
tible charge (not shown) within the pressure
chamber 6 formed by the casing 1.

Disposed between the casing | and the periph-
eral surface of the concentric member 4 is a plu-
rality of circumferential spaced elongated vanes
7. These vanes are so contoured as to provide
Venturi passages between adjacent vanes.

Relative rotation and relative axial movement
between the casing 1, the cylindrical member 4
and the vanes 1 is prevented by means of a plu-
rality of pin members 8. These pin members are
provided with a central portion 9 secured to the
vanes 1, preferably, by & threaded connection,
there being two such pin members for each vane.
The central portions 9 of the pin members are
provided at the radially extending inner ends
with cylindrical portions 10 of reduced diameter
which extend radially through the annular wall
of the member &, and at their radially extending
outer ends with portions i1 of increased diameter
which extend radially through the annular wall
of the casing {. The engagement of the end por-
tions 16 and (1 with the cylindrical member 4
and casing I, respectively, is such as to permit
expansion of the casing | which occurs during
the operation of the mechanism as a result of
the high temperatures produced within the cas-
ing or chamber & by the burning of the com-
bustible charge. It is thus seen that this con-
nection will permit free expansion of the casing
{ without rupturing any connection with the
vanes T or the cylindrical member 4 which might
render the mechanism useless.

In order to provide for safety of operation and
+o0 guard against rupturing or bursting of the cas-
ing { in the event abnormally high pressures are
developed within the chamber 6, the radial end
portions 10 of the pin members 8 are of such
strength that they will shear off upon the de-
velopment of abnormally high pressures to a pre-
determined value less than the pressure which
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would be required to burst the casing 1. These
pressures are such that upon shearing of the
portions 18 the cylindrical member & will be
blown or discharged axially from the casing {,
thus insuring against the development of ab-
normal pressures which might burst the cas-
ing 1. .

From the foregoing it will be seen that a novel
and effective means is provided not only for per-
mitting expansion of the casing i but also for
insuring safety of operation of the mechanism in
case of the development of abnormally high pres-
sures within the casing i.

It is to be understood that various changes
may be made in the detailed construction and
arrangement of the parts described without de-
parting from the spirit ang substance ¢f the in-
vention, the scope of which is defined by the ap-~
pended claims, )

What is claimed; is:

1. In a recoilless mechanism for guns and mor-
tars, an annular casing forming g vressure cham-
ber, a plug member disposed centrally within such
chamber in spaced relation with respect to the
wall thereof, a plurality of circumferentially
spaced vanes disposed between said plug member
and the wall of said chamber, and pin membhers
extending through said annular casing and said
vanes into said plug member, said pin members
holding said casing, vanes and plug member
against relative rotational and axial movements.

2. In a recoilless mechanism for guns and mor-
tars, an annular casing forming a pressure cham-
ber, & plug member disposed centrally within such
chamber in spaced relation with respect to the
wall thereof, a plurality of circumferentially
spaced vanes disposed ketween said plug member
and the wall of said chamber, and connections
between sagid casing, vanes and plug member,
said connections being in shear and of such
strength as upon the development of abnormally
high pressures within said chamber to shear and
release said plug member for discharge from said
chamber prior to bursting of said casing.

2. In a recoiliess mechanism for guns and mor-
tars, an annular casing forming a pressure cham-
ber, & plug member disposed centrally within
such chamber in spaced relation with respect to
the wall thereof, a plurality of circumferentially
spaced vanes disposed between said plug member
and the wall of said chamber, and radial shear
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elements connecting said vanes to said casing and
said plug member.

4. In g recoilless mechanism for guns angd mor-
tars, an annular casing forming a pressure cham-
ber, a plug member disposed centrally within such
chamber in spaced relation with respect to the
wall thereof, a plurality of circumferentially
spaced vanes disposed between saig plug mem-
ber and the wall of said chamber, and a plu-
rality of pin members fized to said vanes and
having end portions extending radially into said
casing and plug member and havihg such en-
gagement with said casing as to permit expansion
of said casing relative to said vanes and piug

member.

5. In a recoilless mechanism for guns and mor-
tars, an annular casing forming g pressure cham-
ber, a plug member disposed centrally within such
chamber in spaced relation with respect to the
wall thereof, a plurality of circumferentisily
spaced vanes disposed between said plug member
and the wall of said chamber, and a plurality of
pin members having central poriions fixed to said
vanes, radially extending inner end portions con-
nected with said plug member and radially ex-
tennding outer end portions extending through
said casing in ‘such manner as to perrit radial
expansion. movement of said casing relative to
said vanes and pin member.

6. In a recoilless mechanism for guns and mor-
tars, ait annular casing forming a pressure cham-
ber, s plug member disposed centrally within
such ‘chamber in spaced relation with respect to

. the wall thereof, a plurality of ‘circumferentially
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spaced vanes disposegd between said plug member
and the wall of said chamber, and g plurality of
pin members having certral portions fixed to said
vanes, radially extending inner end portions con-
nected with said plug member and radially ex-
tending outer end portions extending through
said casing in such manher as to permit radial
expansion movement of said casing relative to
said vanes and pin member, said radially extend-
ing inwer end portions being of lessér diameter
than said radially extending ocuter end portions
and being arranged to shear off at pressures de-
veloped within said chamber which approximate
but are less than pressures which bufst “said
casing. : ] : )
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