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To all whom it may concerw:

Be 1t known that 1, Epwin L. RusserL, a
citizen of the United States residing at Cleve-
land, Ohio, have invented anew: and. Improved
V[ufﬂel Jr01 Kngines, of which the following
1S a spemhcatwn.

This invention relates to mu

Hers for en-
arly to mutflers for hydro-
carbon-engines: and the object 1s to provide
a mufller which will allow the spent gas to ex-
pand a step at a time, so graded that there
will be no back pressure, and that will keep
this gradual expansion going until the gashas
but little more than atmospheric pressure and
then divide the gas and let it escape from two
different cylinders in small jets, so that the
jets from the two cylinders will meet and neu-
tralize each other. |

Other objects and advantages will be fully
explained in the following deseription, and
the invention will be more par tleul.:u Iv pointed
out 1n the claims.

Retference is had to the accompanying draw-
ings, which form a part of this specification.

l* igure I 1s an end elevation with one-half
of the muffler in cross-section along the line
y y of Fig. 1I. Fig. Il is a longltuunal sec-
tion. Fig. 1II is an end elevation of the op-
posite end shown in Fig. I, with one-half in
cross-section along the line # « of Kig. 1.
Fig. 1V 1s a cross-section along the line 2 10
of Fig. 1I. Fig. V is a side elevation of the

annulus through which the gases escape to the

atmosl)hele Flﬂ VI isa cross-section along
the line z z of F].O 11.

Similar ch‘u acters of reference are 1156(1 to
indicate the same parts throughout the several
VIEWS.

The muffler i1s provided with a series of con-
centric cylinders having a central eylinder 1
to receive the spent gas from a hydrocarbon-
engine, the volume of which eylinder is larger
than the engine-cylinder. This will permit
some expansion of the gas.
to escape from opposite sides of t:
through the holes 2, which are su

bstantially

midway between the ends of the cylinder.
These holes are so arranged as to cause the
oas to cushion at the end of the cylinder op-

(No model.)

The gasi1sallowed

s —— ==

posite the entrance. The cross-section area
of the two holes 2 together 1s slightly less
than the cross-section area of the pipe itself
in order that the gas may not pass through

too freely, but cushion against the end of the

cylinder and between the expansion expand to
holes 2. 'This has the effect of straightening
out the wave motion of the expansions. Fhere
will be some vibrations caused by expansion
resulting from the expansions, but being In-
closed the vibrations are not audible. Irom
the center eylinder 1 the gas passes to an in-
termediate cylinder 3, whose volume, the vol-
ume of the circumscribing space, is larger
than the volume of the ¢ylinder 1 for the pur-
pose of allowing some expansion of the gas.
The gas will expand to some extent in the in-
termeciate cylinder 3, which circumsceribes
cylinder 1, and escape through holes 4, which
are substantially ninety degrees around from
holes 2.  There are four holes instead of two,
two holes near each end ot the cylinder, each
hole of a pair being diametrically 0ppos1te
the other, being thus arranged to allow the
oas to e:xpimd to the full volume of the cylin-
der before leaving that cylinder.

The gas passes from the intermediate cylin-

der to an outer cylinder 5, which circum-
scribesthe intermediatecylinder. Thevolume
of the circumscribing space is larger than that
of the intermediate cylinder to allow the gas
to expand again. HKach expansion will cause
vibrations, but being inclosed they are not
heard. The outer cylinder 1s intercepted by
an annulus 6. This annulus 6 has an annular
oroove ( on the outer side. The parts of the
annulus opposite this groove are 1in the nature
of flanges, one of which extends radially be-
yvond the cylinder 5 and forms a head or an
end & for the exit-cylinder 9, which circum-
seribes one end of the outer cylinder 5 and
has a seat tormed on the opposite side from
sald exit-cyvlinder for the circular wall of cyl-
inder 5.
tends radially only far enough out to form a
seat for the circular wall of the cylinder 5,
which 1s inclosed by the exit-eylinder. The

| oas escapes trom the two parts of the cylin-

der » through a series of apertures 10 in op-
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posite sides of the flanges of the annulus. [ passage from cach eylinder to the other, means

These apertures 10 are substantially ninety de- |
orees around the muffler from the holes 4 in |
cylinder 3. The apertures 10 m each flange
for the escape of gas from the two parts of
the evlinder are exactly opposite each other,
or 1t may be said that the apertures in one
flanoe reeister with the aperturesin the other
flange.  The object of this arrangement 1s to
cause the jets of gas coming from one of the
parts of the mhndel > to meet directly the
jets of o
inder 5

The gas first escapes to the atmos-
phere at this point.  The object of having the
jets from the two parts of the cylinder 5 meet
each other 1s to cause the noise which would
e caused by each jet to be neutralized or

1

1irection.  Themeeting of “the jets takes place
in the annular eroove 1n the annulus 6. The
vibrations caused by expansion of gas-jets
coming trom one direction meet the vibrations
caused by expansion of Jets coming from the
opposite direction, and the two sets of vibra-
tions thusmeetine each otherareneutralized or
destroyved w ithout noise. The spent gas then
passes out of the exit-cylinder through curved
slots 11 1n the cap 12. This cap closes the
ends of all the other cylinders, and a cap 13,
havinge a connection 14, closes the ends of all
the other eylinders.

Havinge fully described my invention, what
| claim as new, and desire to secure by Letters
Pat@:nt, 1§~

A muafller for hydrocarbon-engines com-
prising a series of concentric ey linde s, heads
for said eylinders, an opening the ()uoh one of

sald heads to the central eylinder, each cylin-
de.l being perforated for the passage of gas
from the inner cylinder, and means mounted
m the outer cylinder for causing the gas to
escape in two series of jets and for causing
one series of sald jets to meet the other se-
ries of jets just as said jets reach the atmos-
phere, said means consisting of an annulus
having an annular groove therein exposed to
the atmosphere and a series of aperturcs in
each part of said annulus opposite said groove.

A mutter for hydrocarbon-engines com-
prisinge a central eyvlinder for receiving spent
oas from an engine, an intermediate cylinder
whose volume 1s of greater capacity than the
volume of said central cylinder circumsecrib-
e sald central cylinder, an outer cylinder
whose volume 1s of greater capacity than the
volume of said intermediate eylinder eircum-
seribing said intermediate cylinder, passages
£ said cyvlinders to the other, and
he outer eylinder into two

1
“deadened by the jet coming from the opposite
(

means for dividing t

impinge jets coming from the other part at
‘;he moment the gas reaches the atmosphere.

3. A mutller for engines comprising a series
of concentric cy lmde_ls attached togebhelj a

oas coming from the other part of eyl-

parts and causing jets of gas from one part to

e

for dividing the outer eyhinder into two parts
and permitting one or more series of jets of
0as from one of said parts to meet similar jots
from the other part just after the jets comein
contact with the atmosphere whereby the vi-
brations caused by the expansion of the gas
are destroved, sald means consisting of an an-
nulus havine an annular groove therein ex-
posed to the atmosphere and a series of aper-
tures in each part of sard annulus opposite
salcl groove. |
4. A muttler for engines comprising a series
of concentric c,};hm_lm:-a connected to;_._gﬂtlu._rlj A
connection for the central evimder with an
enoine, a passage from cach cylinder to the
other, an annulus for dividing the outer cyl-
inder into two parts, said annulus having an
exterior annular groove, one or more Series
of perforations through said annulus whereby
jets of gas will come from each of said parts
and meet 1 said groove.
5. A muftler for engines comprising a series

' of concentric cylinders connected together, a

connection for the central eylinder with an
engine, a passage from each eylinder to the
other, an annulus for dividing the outer cyl-
inder into two parts, said annulus having an
annular exterior groove and having one or
more series of per Forations thr ouch said an-
nulus whereby gas may come from cach of said
parts and meet in said groove, and an exit-
chamber for conveving the spentoas from said

- groove to one end of said mufiler.

6. A mufter for eneines comprising a series
ot concentric cy linders connected L()tmtl 1Y, A
conneetion for the central eylinder to an en-
oine, a passage from each cylinder to the other,
said cylinders being: adapted to permit some ex-
pansion in each succecding cy lmdm from the

- central eylinder to the outer cylinder, and an

annulus having an exterior groove dividing
the outer cylinder in two parts, said annulus
having perforations therethrough whereby
one or more series of jets of gas from cach of
s{ud parts will meet in said groove.

A mufier for engines having a series ol
(J\*lln(lela concentucal]v 111{‘mued for permit-
ting a series of expansions progressively there-
n, and means for dividing the outer cylinder

in two parts and for permitting one or more

jets of gas from one of said parts to meet di-
rectly 311111_L11 jets of gas trom the other part
just after the gas comes in contact with the at-
nmaphm c, said means consisting of an annulus
havine an annular groove therein exposed to
the .:1‘511105])11(110 and a series of apertures in
mch part of said annulus opposite said groove.
A muffler for engines having a series of
ulmdm% concentnca]l ~arranged for permit-
Lmﬂ a series of expansionsprogressively [‘..11(31.'{11—
in, means for dividing the outer cylinder |
£WO parts, and for causing one or more SC110S
of jets of gas from one of said parts to meet
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directly similar jets of gas from the other In testimony whereot 1 set my hand, 1n the
part, said means consisting of an annulus hav- | presence of two witnesses, this 2d day of May., 1o
g an annular groove therein exposed to the | 1903. | |
atmosphere and a series of apertures 1n each
5 part of sald annulus opposite said groove, and
an exit-cylinder for conveying spent gas to| Witnesses:
one end of said mufer and discharging the . J. THOBABEN,
same. | ALBERT FOYER.

EDWIN L. RUSSELL.
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