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UNITED STATES PATENT OFFICE.

WILLIS B. GRAY, OF OAKTON, VIRGINIA.

SILENCER FOR FIREARMS.

To all whom it may con('ern,

Be it kn6wn. that I, \mes R GRAY, a

citizen of the United States, residing at

Oaldton, in the county of Fairfax and State
of Virginiay have invented new and useful
Tmprovements in Silencers fir Kirearms, of
which the following is a spnaﬁcatmn-

My present mventmn relates to; 1mpr0ve—
wents in silencers  adapted for-usein con-
nection with firearms «for the purpose of
rendering the discharge thercof noiseless or

: practlcally so by causing a gradual release

of the exploded gases at or beyond the muz-

~ zle, and 1t has for its object to provide an

improved device of this character which is
relatively sxmple and - jnexpensive in con-

struction arld which in.use 1s capable of di-
_vertirig the gases at high pressuré from the
“rear of the pro]e(‘tﬂe after the latter has left.
the muzzle of the firearm and conducting the

" gases so diverted into a suitable. numbel ‘of
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appropriately distributed expansion cham-

bers wherein the gases are gradually réduged

* . 1n pressure before they are permitted to es-
25

cape to the atmosphere, the constraction and
relative arrangement of the gas diverters

‘and expansion chambers being such that the.
prajectile in its flight is not. retarded or de-.

flected and the sound of the discharge and

}the recoll -of ‘the firearm are. reduced to a

mintmum ewing to the relatively large ca-
pacily afforded by the expansion chambers
within a relatively small compass.

. To these. and- other ends, the invention
consists in eertain imiprovements, and com-
binations and arrangements of parts, all as
will be hereinafter more fully described, the
novel features béing pointed out. p‘utlcularlv
in the claims at the end of the specification.

In the accompanying drawing: Figure 1-

1s a front elevation of a silencer constructed
in accordance with one embodiment of my
invention, the form shown bheing adapted
for use In connection with rifles; Fig. 2 is
a side-elevation of the device; 1‘1« 3 repre-
sents a central longitudinal section thereof;
Fig. 4 represents a transverse section; a.nd
Fig. 5 1s a detail perspective view of one
of the gas-diverting elements of the device.

Sumilar parts are designated by the same

. reference characters in the several views.
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Silencers ccnstructed in accordance with
my present inventjon are capable of use in
connecticn with firearms of different kinds
Iu the accompan ym« drawing, I have shown
the form which I prefel to use in connec-

Speclﬁcatlon of Letters Patent.

-bers to be hereinafter described.

tion with rifles usmg a single pro;ectxle It
will be understood, however, that the form
shown is given as an cxample of one em-
bodiment of the ‘invention and in practice
it may be found desirable or necessary to.

‘make certain slight changes in the construc-
“tion or relative arrancement of the parts in

order to adapt the devxce to firearms of dif-

' ferent classes or sizes. Certain construc-
‘tions may also be used which will be the

equivalents of that shown in the drawing.
For these reasoms, the claims will not be
limited to the precise construction shown in

the drawing.

In the present instance, the device is es-

“pecially adapted for use in connection with
rifles using a single or ‘solid projectile, and- -

I'shall describe such construction speeifically
as an example of one embodiment of the
invention. In this mstance, the device com-

, Patented J uly 8, 1913
Apphcatxon filed February 16,1910, Serial No. 544,173.
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‘prises a-tube or casing 1, the bore of which

1§ adapted to be arr'mved in alinement with

the barrel of the ﬁrearm, thé muzzle portion
2 of the firearm being shown conventionally

i the drawing:. Any suitable means may be

provided for detachably connecting the device

to the firearm, a thread. connection 3 ‘being
' shown in the dmwmc

This tube provides
a passage for the pro]ectlle after leaving the
muzzle of the firearm and it alsc confains
devices for diverting the gases following the
projectile and at ]ngh pressure, from a  lon-
gitudinal or axial path to paths transverse
to the length of the tube, the diverted gases
being then reccived by the expausion cham-
¥ provide
a suitable number of longitudinally spaced
@as diverters within the tube and each di-
verter preferably consists -of a septum or
diaphragm portion 4 having an apertare 5
to provide an unobstructed passage for the
projectile thercthrough, and a sleeve-like
portion 6. In order to effec’tuallv,dlvert the
gases from a path in alinement with - the
muzzle and in a direction to effectively con-
duct such gases into the éxpa.ision cham-
bers, the septum or diaphragm™] ‘portion of
each diverter is preferably in the form of a
truncated cone, the wall of each septum or
diaphragm béing presented .to the axis of
the tube 1 at an angle of 45° or approxi-
mately so, the apices of the septums or dia-
phragms bemfr all directed toward the rear
of the device or toward the muzzle of the
firearm. The gas diverters are all assembled
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within the tube 1 and are prefembly )
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clamped firmly in position to prevent rat-
tling. In the construction shown, these di-
verters may be placed into.the forward end
of the tube one at a time and the sleeve-like
portions 6 will serve as spacers for maintain-
ing the various gas diverters in properly
spaced relation. The forward end of the
tube 1 is closed; except for the passage for
the projectile, by a plug 7 which may be
threaded or otherwise suitably fitted to the
tube and has an aperture 8 for the exit of
the projectile, this aperture 8 being of course
in ‘alinement with the apertures 5 of the gas
diverters and is also in alinement with the
bore of the firearm. The rear side of this
plug 7 is also preferably formed as a trun-

cated cone in order that’it may also serve as |

a gas diverter, and when this plug is in-
serted and fastened, it not only prevents the
direct escape of the high pressure gases from
the forward end of the tube, but it also
clamps the several gas diverters firmly with-
in the tube. The thrust of the rearmost gas

diverter may be sustained in any appro-

priate way by the tube 1, the latter being
shown in the present instance as having a
reduced bore 1* toward its rear end which
forms an abutment or thrust shoulder 9
against” which the rearmost gas diverter
bears. __ o '

The high pressure gas which is diverted
from the rear of the projectile as the latter
passes through the silencer is conducted into

_expansion chambers of improved construc-

tion which are located exteriorly of.the tube
1. In the present instance, these expansion
chambers are in the form of tubes 10 which
are applied in a suitable way to the ex-
terior of the tube -1 and extend longitudi-
nally thereof. Any suitable number of these
tubes may be provided in order that the

_capacity of the expansion spdce provided

thereby is sufficient to properly“expand the
high pressure gas and thereby minimize the
sound of the discharge. In the.present in-
stance, these tubes 10 are placed in close re-
lation about the tube 1, but the two-adjacent
tubes at the top of the device are separated
a distance sufficient to- afford an wunob-
structed sight opening 11 which is in aline-
ment with the sights on the firearm. Suit-
able communication is provided between
these tubes 10 which form the gas expansion

“chambers and the central tube which con-
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tains the gas diverters. In the present in-
stance, the tube 1 is provided with sets of
ports, the ports 12 of each set being spaced
circumferentially of the tube 1, one port be-
ing provided for each tube 10 and the sets of
ports are spaced longitudinally of the tube 1,
one set of ports being provided for each gas
diverter. Continuations- of the ports 12
form inlet passages to the tubes 10 which
form the gas expansion chambers, and the

inlet passage for each expansion chamber

1,066,898

enters such chamber preferably in a tangen-
tial direction. By introducing the gas at

high pressure into each expansion chamber

in a tangential direction, each expansion
chamber 1s capable of receiving the maxi-
mum volume of gas with a minimum back
pressure, the gas being trapped in these ex-
pansion chambers in such a way that it can-
not return to the central tube until after its
pressure has been materially reduced.

Between the ports. 12, the unperforated:
porticns 13 of the central tube form par-
titions which prevent the passage of gas at
high pressure from the rear side to the for-
ward side of each gas diverter or, in other
words, these dividing partitions compel the
high pressure gases to pass directly to the
expansion chambers. The sleeve-like por-
tions 6 of the gas diverters are of course
provided with ports 12* which register with
the ports 12 in the tube 1 and to nsure such
registration, any suitable means may be
provided. such, for instance, as a rib 14
upon the sleeve-like portion of each diverter,
the several ribs upon the diverters being
arranged to slidingly enter a longitudinal
groove ‘15 which may be formed at a suit-
able point within the tube 1.

The gas expansion chambers are prefer-
ably provided with suitable means for pre-
venting the high pressure gas from flowing

-longitudinally therein or from shert-circuit-

ing directly between one set of ports 12 and
another set of sych ports. In the present
instance, I have shown each gas expansion
chamber as provided with a series of longi-
tudinally spaced partitions 16 which are
carried by a longitudinally extending spac-
ing rod 17, the partitions being located be-
tween each set of ports 12. The ends of
each tube 10 may be closed by threaded or
other suitable plugs 18 and these plugs may
bear upon the ends of the spacing rod 17
and thereby clamp the partitions as a unit
in proper position within ‘the expansion
chamber. ‘
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In operation, the projectile leaving the

muzzle  of the firearm passes directly
through the apertured gas diverters or de-
flectors and the aperture at the forward end
of the device without being deflected or re-
tarded in any manner by the silencer. The
gases following the projectile at high pres-
sure have an initial direction in alinement
with thebore of the firearm but when such
gas enters the relatively larger tube, it ex-.
pands in diameter, and the outer portion of
the somewhat expanded body of gas-is
caught by the angularly disposed diverters "
or deflectors, each diverter taking up a.pro-
portion -of the gas and directing it through
the ports of the inner tube and into the
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respective compartments of the outer gas- .

expanding tubes or .chambers wherein the

gas is divided into charges which are dis-
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tributed ._b\etween the .expanding chambers

and, thereby expanded materially before it

can, return to. the .inner tube and finally

escape to the atmosphere, the deflection and

. the division and expansion of the gas within

the relatively large aggregate space afforded
by the expansion chambers preventing a

sudden release of the exploded gases and

_thus minimizing the sound of the discharge.
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I claim.as my invention:
1. A,

n silencer comprising a . tube

_adapted for attachment to the muzzle of a

gun and provided with a plurality of lon%'li-
the

tudinal rows of ports in its wall for

discharge of the exploded gases, and a plu-
rality of non-communicating gas-expanding
chambers located exteriorly of said tube,
each chamber being individual to one longi-
tudinal row of ports and having its lateral
wall curved about an axis located exteriorly
of said tube, said chambers having inlet
passages in. their lateral walls. which con-
nect them to receive and. expand charges
of the exploded gases discharged through
the respective longitudinal rows of ports.
9. A silencer for firearms comprising a
tube adapted for attachment to the muzzle
of a firearm and containing a set of longi-

tudinally. spaced gas-diverting devices, said-

tube also having a plurality of longitudi-
nal rows of ports in its wall, and a plurality
of non-communicating gas-expanding cham-
bers grouped circumferentially on the ex-
terior of said tube and having tangential
inlet passages in their lateral walls to re-
ceive individual charges of gas from the
longitudinal rows of ports, the wall of each
gas-expanding chamber being curved trans-
versely about an axis located exteriorly of
said tube.

3. A silencer for firearms comprising a
tube adapted for attachment to the muzzle
of a firearm and forming a passage for
the projectile and also hayving ports in its
wall, a set of gas-diverting devices con-
tained within said tube, said devices being
arranged in cobperative relation with the
ports in the wall of such tube and having
apertures for the passage of the projectile,
and a plurality of non-communicating cir-
cumferentially spaced gas-expanding cham-
bers having their walls curved transversely
about different axes located exteriorly of
said tube and having tangential passages
whereby they receive and expand separate
charges of the gases-diverted from said
tube through the ports therein.

4. A silencer for firearms comprising a
tubular member adapted for attachment to
the muzzle of a firearm and: containing a
set of longitudinally spaced gas-diverting
devices, and a plurality of circumferentially
spaced tubes applied exteriorly to said tu-
bular member and extending longitudinally
thereof, said exterior tubes being non-com-

municating and having tangential inlet-
passages for conducting separate charges of
the diverted gas thereto.

5. A silencer for firearms comprising a
tubular member adapted for attachment to
the muzzle of a firearm and containing a
set of longitudinally spaced gas-diverting
devices, and a plurality of non-communicat-
ing gas expanding tubes applied exterierly
to said tubular member and extending
longitudinally thereof, intercomimunicating
passages being provided between the tubu-
lar member and the gas expanding tubes,
such passages being connected tangentially
to the respective gas expanding tubes.

6. A silencer for firearms comprising a
tubular member adapted to receive the ex-
ploded gases from a fircarm forming a
passageway for the projectile, gaid member
being provided with sets of cireumferential
ports in its wall, sets of gas-diverting de-
vices contained within said member and lc-
cated to divert the gases and direct them
through said sets of ports, a plurality of
gas expanding tubes applied exteriorly to
énid member and extending longitudinally
thereof, intercommunicating passages being
provided between the ports of said member
and said tubes, said passages entering the
gas expanding tubes tangentially, and par-
titions dividing each gas expanding lube
in the direction of its length.

7. A silencer for firearms comprising a
tubular member adapted to receive the ex-
ploded gases from a firearm and providing
a passageway for the projectile, said mem-
ber being provided with sets of lateral
ports, a set of gas-diverting devices con-
tained in said tubular member and spaced
longitudinally thereof, each gas-diverting
device having a portion in the form of a
truncated cone having its apex directed to-
ward the rear and its base at the inner cir-
cumference of the tubular member, each
gas-diverting device being located between
two adjacent sets of ports, a plurality of
gas expanding tubes grouped about the ex-
terior circumference of said tubular meu-
ber, each gas expanding tube baving a tan-
gential passage communicating with a cor-
responding port in said tubular member,
and longitudinally spaced partitions con-
tained within each gas expanding tube and
dividing the latter into individual ccn-
partments.

8. A gun silencer comprising a tube
adapted for attachment to the muzzle of a
gun and provided with longitudinally
spaced sets of ports in its wall, the ports of
each set being spaced circumferentially of
the tube to divide the exploded gases into
a plurality of separate charges, a sct of
longitudinally spaced gas-diverting deviees
contained within the tube and operative to
deflect the exploded gases through said
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ports, and a plurality of circumferentially
spaced gas expanding chambers located ex-
teriorly of said tube and having tangential
inlet passages which connect them to re-
ceive and expand the separate charges of
gas from the respective longitudinally
spaced ports in the tube.

9. A gun silencer comprising a tube
adapted for attachment to the muzzle of a
gun and provided with longitudinal rows
of ports in its wall for the discharge of the
exploded gases, a set of gas diverting de-
vices contained within the tube and opera-
tive to deflect the exploded gases through
said ports, and a set of individual circum-
ferentially spaced and longitudinally ex-
tending gas expanding chambers located
exteriorly of said tube and having circum-
ferentially tangential inlet passages which
connect them to receive and expand sepa-
rate charges of the exploded gases dis-
charged through the respective longitudinal
rows of ports in said tube.

10. A gun silencer comprising a casing
adapted for attachment to the muzzle of a
gun and having a wall provided with longi-
tudinally spaced ports and forming an in-
ner chamber containing a set of gas divert-
ing devices for deflecting the exploded gases
through the ports in said wall, and a longi-
tudinally extending gas expanding cham-
ber curved transversely about an axis lo-
cated exteriorly of said ported wall and
having a tangential passage connecting it

1,066,898

in said wall whereby the exploded gases
are divided into separate charges which are
g}épanded in said exterior expansion cham-

r. :

11. A silencer for firearms comprising a
casing adapted for attachment to the muz-
zle of a firearm and containing a set of
longitudinally spaced gas diverting devices
and also having a set of transversely curved
longitudinally = extending and non-com-
municating -gas expanding chambers which
are grouped circumferentially with respect
to the gas diverting devices and are con-
nected by circumferentially tangential pas-
sages to receive and individually expand
divided portions of the exploded gases
therefrom.

12. A silencer for firearms comprising a
tube adapted for attachment to the muzzle
of a firearm and having ports in its wall
for the discharge of the exploded gases, and
a separate tubular gas-expanding chamber

having a tangential inlet passage which’

connects it to receive the exploded gases
discharged through said ports and having
a curved wall, the axis of which is located
exteriorly of said tube.

In testimony whereof I have hereunto
set my hand in presence of two subscribing
witnesses.

WILLIS R. GRAY.

Witnesses:
James L. Norris, Jr.,
Cuas. S. Hygr.

40

45

50

55

60



