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(Granted under the act of March 3, 1883, as
amended April 30, 1928 370 O: G 757)

7 Claims.

The invention described herein may be manu-
factured and used by or for the Government for
governmental purposes without the payment to
me of any royalty thereon.

This invention relates to an improved launcher
for use in launching projectiles such as mortar
shells and hand grenades from 3 rifie.

The present forms of launchers employed with
rifles for launching hand grenades include
adapters which form an expendable part of the
launchers and which are launched therefrom
with the grenades and remain in engagement
therewith unti] the grenades are detonated.

It is therefore a primary object of the present
invention to eliminate the necessity of providing
an expendable adapter member by providing an
improved launcher wherein the adapter is mov-
ably mounted relatively to fixed parts of the
launcher but which remains at all times in en-
gagement therewith and from which a projectile
is launched.

Still another object of the invention is to pro-
vide a launcher capable of not only being used
for launching hand grenades but which is also
capable of launching mortar shells, as for ex-
ample, a 60, mm. mortar shell, by applying a
special adapter element to the launcher which
is capable of being quickly applied or removed.

A further aim of the invention is to provide a
launcher wherein g reciprocally mounted element,
which carries the projectile, is projected by oper-
ation of the expanding gases from a propelling
cartridge, fired in the barrel of a rifle to which
the launcher is applied, to accelerate the projec-
tile, and the movement of which is thereafter
rapidly ‘decelerated for launchmg the projectile
therefrom by inertia. )

Still a further object of the invention is to
provide a launcher which is so -constructed that
a portion of the propelling gases will be trapped,
during acceleration of a‘telescoping part of the
launcher within a chamber thereof, and there-
after utilized by being compressed to decelerate
said telescoping part. )

Other objects and advantages of the invention
will hereinafter become more fully apparent from
the following-description of the drawings, which
illustrate preferred embodiments thereof, and
wherein;

Figure 1 is a top: plan view of a preferred em-

.bodiment of the invention and with a mortar
shell shown applied thereto;

Figure 2 is a longitudinal sectional view there-
of taken along the line 2—2 of Pigure 1:

- Figure 3.is'a view similar to Figure 2 but show-
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ing the launcher parts in an intermediate or par-
tially projected position;

Pigure 4 is an enlarged view partially in sec-
tion and partially in side elevation showing the
launcher in a fully extended or projected posi-
tion;

Figure 5 is a fragmentary, longitudinal sec-
tional view similar to Figure 4 and showing a
slightly . modlﬁed form of the launcher;

Figure 6 is a cross sectional view of the launcher
taken substantially along a plane as indicated by
the line 6-—6 of Figure 2;

Figure 7 is a fragmentary longitudinal sec-
tional view of a modification of the launcher for
use with g hand grenade; and
_ Figure 8 is a longitudinal sectional view, par-
tially in elevation, of another modification of the
launcher for use with a hand grenade.

Referring more particularly to the drawings,
wherein like Feference characters designate like
or corresponding parts throughout the several
views, ‘and referring particularly to Figures 1 to ¢
and 6, 10 designate's generally a preferred em-
bodiment of the improved launcher in its entirety
and which includes a'cohnector member, desig-
nated generally -11, which is provided with a first
cylinder or tubular portion (2 which is adapted to
fit over the muzzle end of a rifle barrel 13 and
which is recessed in the upper portion ithereof, as
seen at 14, to accommodate the front sight {5
of the rifle. - At its Tear, the tubular portion 12,
on opposite sides thereof, carries hinge pins 18
on which are pivotally mounted hinge leaves 171
and -18 which are swingable into position for en-
gaging over the portion of the barrel 13. The
hinge leaf- 171 rearwardly of sight 15 is provided
with- threaded aperture 19, which is disposed
transversely theréof. ' A -clamping screw 20 is
carried by the leaf 1T by threaded engagement
with the aperture and provided with a bent end

21. - The'end of the thréaded portion of the screw
20, whlch is adjacent to-the end 21, is provided
with a fixed collar 22. * The hinge leaf 18 is pro-
vided with-a groove 23 for receiving a part of the
threaded portion of the screw 20 and which ter-
minates in & recessed seat for the collar 22 so
that by tightening the scérew 20 the two hinged
leaves will be clamped about the batrre]l in an
obvious manner to thereby rigidly secure the
launcher to the rifle barrel. -

The tube {2 extends beyond the muzzle of the
barrel 13 and the extension 24 of tube (2 is
aligned internally- and externally with barrel 13,
the bore 26 of said extension being of slightly
greater diameter than the bore of the barrel {3
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and in axial alignment therewith. The extension
24 is externally grooved circumferentially to form
a plurality of longitudinally spaced collars 26 of
different widths and which are spaced varied dis-
tances apart. The inner end of the extension
24 is externally threaded at 27 to receive a nut 28
which is provided with .an externally threaded
portion 28. A second eylinder 30 is provided
with an internally threaded end 3i which en-
gages the externally threaded portion 28 for
mounting the cylinder 30 around and-in spaced
relationship to the tubular extension 24. Cylin-
der 38 extends beyond the forward end of the
tube 24 and terminates in a restricted externally
threaded neck 32 which forms an annular rear-
wardly facing shoulder 33 within the cylinder 30.
A bushing 34 is provided with an enlarged in-
ternally threaded socket end 35 which engages
the threaded neck 32 and forms an extension
thereof. - The bore of .the bushing 34 is of sub-
stantially the same diameter as the bore .of the
neck .32 and forms an .aligned continuation
thereof,

- A sleeve 36 is slidably mounted in the bushing
34 and neck 32 and has an outer end which ex-
tends therebeyond. The inner end of the sleeve
36 is disposed about and slidably engages the
rings or collars 26.of the tube 24 and is disposed
within and radially spaced from the wall of the
cylinder -38. The inner end of the sleeve 36 is
enlarged to form a collar 37 having an annular
outwardly opening groove 38 which contains an
expansion ring -39 which bears against the wall
of the cylinder 30 and which combines with the

collar 87 to-form an annular piston for the annu- ¢

lar cylinder chamber 40, forined by the cylinder
28 and the sleeve 36. Sleeve 36 is provided with
a plurality of circumferentially spaced ports 41
which form communicating passages between the
interior of the sleeve 36 and the chamber 40 and
which are normally closed by engagement with
the tube -24, as when the sleeve 36 is in a re-
tracted position as seen-in Figure 2.

The outer end of the-.sleeve 36, beyond the
bushing 34, terminates in a restricted internally
threaded neck 42 for receiving the restricted
threaded shank 43 of a readily removable adapter
head 44, The head 44 extends a substantial dis-
tance beyond the neck 42 and is circular in cross
section and-as indicated may be internally re-
cessed and open at its outer end. - The adapter
head 84 is sized to -slidably engage the unoccu-
pied propelling cartridge recess 49 in the tail fin
assembly 48 of a mortar shell,-such as a 60 mm.
mortar shell, a portion -of whieh is shown at 41
in Figures 1 and 2. The neck 42 is provided
with a pluraliby of circumferentially spaced out-
wardly opening boeres 48 which are internally
threaded to receive ‘headed serews 49 en each of
which is mounted a spring claw or finger 50. A
washer 5{ engages around the adapter head 44
and- against the outer end of the: neck 42 and is
provided with circumferentially spaced slots 52
through which corresponding. portions of the
fingers 58 extend for holding said fingers in prop-
erly spaced relationship relatively to-one another.
The spring. fingers: or elaws 80. combine to form
a spring clip- for engaging: a fragmentation hand
grenade 53, as shown in dotted lines in Figure
7, when the adapter head 44 is:removed and re-
placed by a plug 54. -However; the spring fingers
§8 may be left in place while utilizing the launch-
er 10 for launching; mortar shells 41 as said fin-
gers: will not interfere: with- the: launching or
support of the mortar shells and will assume po-

10

15

20

25

30

40

45

60

75

4

sitions between the fins of the tail fin assembly
48 and out of engagsement therewith. Conse-
quently, by the simple expedient of substituting
the plug 54 for the adapter head 44 the launcher
{0 can be used for launching either mortar shells
or hand grenades.

In the embodiment of the invention previously
described, the means for attaching the launcher
18 to the barrel 13 is especially constructed for
use in conjunction with a U. S. Army rifle M1903.
By the -simple expedient of substituting the at-
taching means of a grenade launcher M7 for the
attaching means, illustrated in Figure 1, the
launcher {9 could be adapted for use with a U. 8.
rifle M1. Similarly, the launcher 10 could be
used with the U. S. Carbine M1 and MI1Al by
substituting the attaching means of the carbine
rifle grenade launcher for the attaching means,
illustrated in Figure 1.

Assuming launcher f0 to be applied to rifle bar-
rel 13, as seen in Figures 1 and 2, and with the
parts thereof in retracted position ready for op-
eration and with the mortar shell 47 mounted on
the adapter head 44, when a conventional pro-
pelling cartridge is discharged in the chamber,
not shown, of the rifle barrel {3, the propeiling
gases will initially fill.the chamber formed by
the bore 25 and the portion of the sleeve 36, dis-
posed thereheyond. The rapidly expanding gases
will impinge against the inner erid of the shank
43 to cause the sleeve 36 to telescope outwardly
on the tube 24 and within the cylinder 30. This
sliding movement of sleeve 36 will be guided by
engagement of the sleeve with the tube or exten-
sion 24, the cylinder 30, through the collar 317,
and the neck 32 and bushing 34. As the sleeve
36 is accelerated in its outward movement, the
ports 41 will pass out of engagement with the tube
24 as the sleeve 36 in moving from its position
of Figure 2 reaches its position of Figure 3. This
will uncover -the ports 41 so that a part of the
gases, as indicated by the arrows 85, will pass
therethrough and into the annular chamber 48,
which has been reduced in volume by the out-
ward movement of the piston 31. The outward
movement of the sleeve 36 will continue without
substantial deceleration until the ports 41 move
into engagement with the neck 32 which will
promptly close said ports and trap the expand-
ing gases in the now diminished chamber 48.
Further movement of the sleeve 36 outwardly will
be rapidly decelerated by the compression of the
gases within the chamber 48 so that the projectile
47 will be launched by inertia from the adapted
head 44, and the outward telescoping movement
of the sleeve 38 will cease at substantially its po-
sition of Figure 4 due to the pressure-in the now
greatly reduced chamber 49. Thus, the collar or
piston 237 will not strike the annular rearwardly
facing shoulder 33 which, if it were not for the
trapped gases in the chamber 40, would ‘occur
with damaging results to parts of the launcher
19. 'Thus, the collar 37 functiens in the chamber
49 as a piston and with the annular rearwardly
facing shoulder 33 as a fixed cylinder head for the
eylinder chamber 40. ‘When the bolt, not shown,
of the rifle of which the barrel 13 forms a part;
is opened, the gases contained in the barrel 13
and in the extended launcher 0 will be vented
through the barrel chamber so that the sleeve 38
can be telescoped inwardly and back to its initial
position of Figures I and 2, ready for use in
launching another projectile47.. :

In Figure 5, a. slightly modified form of a
launcher 10 is illustrated in which bushing 34 is



2,481,546

5‘

omitted. With ‘this embodiment, the ports 4i
move first into engagement with the bore of the
neck 32 for trapping the gases in the chamber 40
and thereafter move beyond the neck 32 to vent
the gases from the sleeve 36 to the atmosphere.
This sudden release of the pressure within the
sleeve 23§ greatly increases the rate of decelera-
tion of the sleeve and thus greatly augments
the inertia launching of either the mortar shell
or fragmentation grenade from the launcher.

By the simple expedient of -substituting the
plug 54 for the adapter head 44 the launcher 10
is ready for use for launching a fragmentation
hand grenade, Mk, 11A1. The operation of the
launcher 10 in launching the hand grenade is
identical with its operation in the launching of
a mortar shell and the description of the ‘opera-
tion will not be repeated. 'One of the spring
fingers 50, not shown, is of the type employed
with the “adapter,” grenade projection M1, pro-
vided with an arming clip for engaging and hold-
ing the safety lever, not shown, of the grenade
53 after the safety pin thereof, not shown, has
been removed. ‘This arming clip is removed by
setback upon accelerstion of the grenade through
acceleration of the sleeve 36. As its function
herein ‘is identical as in the adapter M1 and as
this feature forms no part of the claimed inven-
tion of the present application, a further disclos-
ure thereof is deemed unnecessary.

Figure 8 shows a slightly modified form of
lguncher, designated generally £8, having a modi-
fied form of connecting means, desighated gen-
erally 51, including an elongated member 58 which
is substantially semicircular in cross section for
engaging under a rifle barrel, and which is pro~
vided at its rear end with a hinge 59, disposed
at one side thereof, for mounting a hinge leaf
60, which is likewise arcuately shaped in cross
section for engagement over the rifle barrel and
which is clamped in an operative position by a
wing nut and pivoted screw connection 61.  The
forward end of the member 58 terminates in an
enlarged internally threaded socket 62 which re-
ceives the enlarged externally threaded collar 63
of a tube 64 which has a bore 65 which is adapted
to align with the bore of a rifle barrel, on which
the launcher 56 is mounted and which is of a
larger diameter than the rifle bore. - The tube
64 is also provided with longitudinally spaced an-
nular grooves forming longitudinally spaced an-
nular collars or rings 66 which are of different
widths and varying distances apart in corre-
spondence with collars or rings 26, shown upon
Figs. 2 and 3. A collar 67, formed of sections,
is removably mounted in the rearmost groove of
tube 84 and is retained in an applied position by
s nut 68 which engages an externally threaded
portion of the collar 61.. The nut 68 is also ex-
ternally threaded .to engage: the internally
threaded end-68 of a cylinder 78, which-is dis-
posed around and spaced from the tube 64 and
which extends therebeyond. The cylinder 10 is
provided with a restricted neck 71 at its forward
end forming an annular shoulder 12 which faces
rearwardly. A pin 13 extends radially through
and is reciprocally mounted in the neck 7{ and is
urged inwardly thereof by a leaf spring 74, car-
ried by the neck Ti. A sleeve 75 is slidably
mounted on the tube rings 66 and in the neck Tl
and is provided at its rear end with an outturned
annular flange or collar 16 the periphery of which
slidably engages the inner wall of the cylinder
70. - It will be understood that sleeve 75 has one
or more ports through its wall, which correspcnd
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in location and function to ports 41 in the species
of Pigs. 1-4. These ports do not appear in Fig.
8 because they are located in that portion of sleeve
75 which is broken away. A shortened sleeve
section 1T is brazed or otherwise secured in the
forward end of the sleeve 15 and extends beyond
the outer end thereof and forms a support for
a plurality of spring claws or fingers 50 which are
mounted by screws 49 in the same manner as the
claws 50 are mounted on the -launcher (0. . -A
curved bracket 18 projects from a portion of the
periphery of the exposed end of the sleeve 17 and
carries ‘a pivot pin 19 by means of which g trap
door or closure 88 is pivotally supported in a po-
sition for closing the outer end of the sleeve
member 11, to thus close the oufer end of the
sleeve 15. ‘The pin 13 is provided with a rounded
end which engages a rounded indentation 81 in
the sleeve 15, when said sleeve is in a fully re-
tracted position, as seen-in Figure 8 for holding
the gleeve thus positioned against casual displace-
ment. The flange 16 functions as a piston within
the annular chamber 82 in the same manner as
the collar 37 of the launcher 10.

When a fragmentation grenade 53 is applied to
the launcher 56 and held by the claws 50 the base
of the grenade will bear against and refain the
closure 89 in 2 closed positioh in relationship to
the sleeve member T1. The fuze léver- ig held by
one of the claws in the same manner as previ~
ously described in the description of the embodi-
ment of Figure 7. Assuming a propelling car-
tridge to be fired in the chamber of rifle, not
shown, to which the launcher 56 is connected,
the initial acceleration of the sleeve 75 produced
by the expanding gases will cam the pin 73 out of
the indentation 81 to allow the sleeve 73 to be
telescoped outwardly:. The outward movement of
the sleeve T8 will be resisted by the air in the
chamber 82 being compressed by the flange 16
moving toward the shoulder 12 to restrict cham-
ber 82, The decelération of sleeve 75 thus pro-
duced will only become material as the flange 16
approaches shoulder 12 and will thenincreaserap-
idly to stop outward movement of sleeve 15 be-
fore flange 16 engages shoulder. 12. The inertia
projection of the grenade 53 from the claws 50

‘will be augmented by force of the expanding

gases bearing against the inner side of the closure
80 which will force said closure to swing out-
wardly as the grenade is released by the claws 50
thereby augmenting the lJaunching of the grenade.

By removing the adapters from the threaded
neck 42, ball ammunition can be fired through
the barrel I3 and through the launcher 10 with-
out requiring removal of the launcher. In fact,
the launcer {0 under such conditions will function
effectively as a flashhider. . Ball ammunition can
also be fired through the launcher 86 if the clo-
sure.80. is . removed .maintained in.an open posi-
tion, and the launcher 56 likewise will function as
a flashhider.

The Iauncher 10 will also function as a silencer,
since there is no release of the propelling gases
therefrom until the bolt is opened so that the
report resulting from the launching of a pro-
jectile, which ordinarily occurs, will be substan-
tially elminated.

Various other meodifications and changes are
contemplated and may obviously be resorted to

‘without departing from the spirit and scope of

the invention as hereinaffer defined by the ap-~
pended claims, as only preferred embodiments
thereof have been illustrated and described,
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1 élaim: o

-1, A projéctile launcheér for firearms compris-
ing a laubecher adapted to be mounted on the
barrel of a firearm to extend forwardly of the
mizzlé théréof and in gas-tight connection with
the bore of said barrel, said launcher including
& reciprocably mounted member adapted to be
projécted by expanding gases from the bore of
said bairel, means for releasably mounting a pro-
jectile on the outer end of said member, and
means including said member and responsive to
8, predetermined forward movement of said
meémber for receiving trapping and compressing a
part of the propelling gases, said gases acting to
stop the outward movement of the member and
to thereby launch the projectile  therefrom by
mertlau

2. 11 a rmssue launcher, a tube, a cylinder of
larger diameter than said tube, means rigidly
éoninecting said tube and cylinder at their reasr
efids in coaxial relation, said tube terminating
within and substantially midway between the
end of said cylinder, said cylinder having a re-
duced extension at its forward end having an
internal diameéter a little greater than the ex-
ternal diameter of said tube, a sleeve of sub-
stantially the same length as said cyiinder and
slidably fitting said tube and reduced forward end
of said cylinder, in gas-tight relation therewith,
piston means rigid with the rear end of said tube
and having a gas-tight sliding fit in said cylinder,
there being an aperture in the wall of said sleeve
in position to be closed by said tube when said
sleeve is in rearwardmost position in said cylin-
der, means for closing the forward end of said
sleeve, means for releasably mounting a missile
on said forward end of said sleéve, and means for
rigidly mounting said tube in gas-tight relation
with the muzzle of a rifle barrel and in coaxial
relation therewith, said aperture moving off the
end of said tube and into said reduced forward
eitd during a full forward stroke of said sleeve.

3. Alauncher as recited in claim 2, the forward
end of said sleeve having a forwardly extending
brojection adapted to slidably fit the propelling
cartridge recess of a standard motar shell.

4. In a missile launcher, a tube, a cylinder,
means rigidly connecting said tube and cylinder
in coaxial relation at one end, said cylinder be-
ing of greater length than said tube and having
an internal diameter greater than the external
diarieter of said tube, to form an annular cham-
ber therebetween, said cylinder having an exten-
sion at its forward end reduced to an internal
diameter a little greater than the external diame-
ter of said tube, a sleeve.slidably fitting over said
tube and slidably fitting and extending through
said forward reduced extension, said sleeve hav-
ing piston means at its rear end in sliding gas-
tight relation with the internal wall of said cyl-
inder, to form a chamber between the walls of
said cylinder and said sleeve which decreases in
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vélume as said sleevé slides outwardly along said
tube and cylinder, said sleeve having an aperture
through its wall in position to be closed by the
walls of said tube when said sleeve is in rearward-
most position and which places said chamber in
coinmunication with the interior of said tube and
sleeve as said sleeve moves forwardly to a posi-
tion where said aperture clears the forward end
of said tube, means for rigidly attaching said
tube to the muzzle of a rifle barrel in gas-tight
relation therewith, and in coaxial relation with
the bore thereof, means closing the forward end
of said sleeve, and means for detachably mount-
ing a missile on the forward end of said sleeve.

5. A launcher as recited in claim 4, said aper-
ture being so located longitudinally of said sleeve
that said aperture passes -into the reduced for-
ward end of said cylinder as said sleeve ap-
pbroaches its forward limit-of travel, to thereby
trap a quantity of gas in said annular chamber.

6. In a projectile launcher, a tube, means
adapted to rigidly mount said tube on and in
gas-tight relation with the mugzle of the barrel
of a firearm in coaxial relation with and for-
Wardly extending from said muzzle; a sleeve hav-
ing a closed forward end and reciprocably fitting
said tube, means on the forward end of said tube
to detachably mount a projectile, and cylinder
means external and coaxial of said tube, said
cylinder means coacting with said sleeve to re-
ceive and trap a quantity of propelling gas from
said harrel, only after said sleeve has moved for~
wardly on said tube a predetermined distance,
said cylinder means and sleeve thereafter com-
pressing said trapped gas to thereby check fur-
ther forward movement of said sleeve and there-
by launch said projectile.

7. A-projectile launcher as in claim 1, said re-
ciprocably mounted member having a removable
closure element in its forward end to allow pas-
sage of a bullet from said barrel through said
launcher, when said closure is removed.

BROOKS WALKER.
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