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2o all whom it may concern:

* Be it known that I, Roy J. MacKenzrx, a
citizen -of the United States, residing at
Buffalo, in the county of Erie and State of

New York, have invented a new and useful
Improvement in Exhaust-Mufllers, of which

. the following is a specification.
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This invention relates to improvements in
mufflers or silencers of the kind commonly
used.in connection with internal combustion
engines to reduce or eliminate the noise
caused by the engine exhaust.

The objects of the invention are to pro-

.duce a mufller or silencer of this kind of ef-

ficient and inexpensive construction which
has a plurality ‘of shells or tubes arranged
to form expansion chambers having. dia-
metrically oppositely disposed portions into
which the exhaugt gases pass; also to provide
means of improved construction for guiding
the exhaust gases from one chamber to an-
other; also to improve devices of this kind
in other respects hereinafter specified.

In the accompanying drawings: :

Figure 1 is a central longitudinal sec-
tional elevation of a muffler embodying the
invention. .

Figs. 2 and 3 are transverse sectional ele-
vations thereof on lines 2—2 and 3—3, re-
spectively, Fig. 1. .

Fig. 4 is a fragmentary longitudinal sec-
tional elevation thereof on line 4—4, Fig. 8.

The muffler shown in the drawings in-
cludes an inner cylindrical tube or shell A of
substantially circular cross-section, into
which the exhaust gases pass from the en-
gine, an intermediate: tube or shell B of
elliptical or analogous cross-section having

its “siallest diameter greater than the di-

ameter of the shell A and arranged concen-
tric with regard to the inner tube, and an

-outer tube or shell C, also of substantially

45

circular cross-section and of greater diame-
ter than the lavrgest diameter of the élliptic
shell B and arranged concentrie with re-
gard to the inner tube A. The tubes .or

- shells are held in place with regard to each
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other by means of a head D at the inlet end
of the muffler, and a head E at the discharge
end thereof. The heads are preferably
made of sheet metal and have shoulders or
steps @ d and ¢ ¢ by means .of which the
shells are held in place. The heads are pref-
erably secured to and held in place by the
outer shell C. '

Specification of Letters Patent.
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The shells A and B are so arranged with
regard to each other as to form an inner ex-
pansion chamber having two expansion parts
or halves F and G at diametrically opposite
sides of the shell A. These half chambers
join at opposite sides of the inner shell A,
at the points of smallest diameter of the
elliptic shell, and increase in sectional area

. from these points to the points of greatest

diameter of the elliptic shell. The cross-
section of each of these half chambers is
therefore substantially crescent-shaped. The
inner shell is provided with discharge open-
ings H H’ at the junctions of the two halves
of the inner chamber, so that the gases from
the inner shell enter the inner chamber at
the portions thereof of smallest  cross-sec-
tional area and ave divided and flow from
opposite sides of the half chambers F and
G to the portions thereof of largest cross-
seetional area, at which portions the divided
parts of the gases impinge and are again
united, - : ’

© A similar outér chamber-comprising two
half chambers I K is formed by the elliptic
shell B and the outer shell ¢, these half
chambers having their smallést cross-sec-
tional areas at the greatest diameter of the
elliptic shell, and their greatest cross-sec-
tional areas at the smallest diameter of the
elliptic shell. The elliptic shell has dis-
charge openings L I for the gases adjacent
to the points of greatest diameter of the
elliptic shell so that the gases enter the outer
chamber at the smallest portions thereof and
are sub-divided so as to pass toward the por-
tions of the half chambers T K having the
greatest cross-sectional area, at which por-
tions the sub-divided parts of the gases im-
pinge and are again united. The gases are
discharged from the parts I K of the outer
chamber through discharge openings M, in
the head E of the mufller.

* The discharge openings in the shells and
in the muffler head E are preferahly so ar-
ranged as to cause the gases to flotv length-
wise of the chambers from one end of the
muffler to the other end before being dis-
charged. For this purpose, in the construec-
tion illustrated, the discharge openings H
H’ and L 1./ are arranged respectively ad-
jacent to the discharge and inlet ends of the
muffler. The gases are therefors not only
divided and passed circumferentially in op-
posite directions in the two parts of each
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" chamber .of the muffler to impinge and

thereby denden the noise of the exhaust, but
also pass back and forth in the muﬁier to
further diminish the sound.

The discharge openings H H’ and L L/
are formed by punching holes in the shells

A and B respectively, and the metal adja-

cent to the holes or openings is preferably

“.s0 shaped. as to produce deflectors ~ %" and
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{ 7, which cause the gases to flow toward
the larger portions of the chambers. The

deflectors shown in the drawings are formed

by making cuts or slits in the shells and
bending portions of the metal adjacent to
the slits outwardly, as shown. The deflec-
tors % A are shaped to direct the portion of
the gases passing through the openings H
H into the part F of the inner chamber and
the deflectors A’ 4’ direct the gases from the
openings H” H’ into the part G of the inner
chamber.  In the same manner the deflectors

20 and I U direct the gases respectively into

the parts T .and K of the outer chamber.

The gases after passing through the open-
ings M in the head B of the muﬁier enter
into a compartment N, formed in the dis-
charge end of the- muﬂler by the head E
and an outer head O. The outer head is

_provided with a discharge nozzle or pipe o

through which the exhaust gases pass out
of the muffler, The head D also is provided
with a short tube or pipe p which may be
connected with the exhaust pire of an en-

gine (not.shown) and through which the”

exhaust gases. enter the tube A. Other
means may be employed, if desired, for ad-
mitting the gases to the shell A- and for dis-
posing of the gases after they have passed
out of the parts I K of the outer chamber.

The parts F G and I X of the inner and
outer chambers may if desired be separated
from each other and form separate cham-
bels, and it is’ understood that the words

“parts of :a chamber” as used in the specifi-
cation and claims are intended to apply also
to structures in which the parts are sepa-
rated from each other. - -

The mufller described has the advantages
of being inexpensive to manufacture and
thoroughly efficient. - By dividing the gases
and causing the divided portions o impinge
in diametrically opposite. parts of the ex-
pansion chambers and against diametrically
opposite portions of a shell, the impact or
momentum of the gases in one chamber is

» . neutralized or counteracted by the momen-

60

65

tum of the gases in the diametrically.oppo-
site chamber, thereby reducing the noise of
the exhaust, The fact that the gases flow
Iengthwise in the chambers as well as cir-
cumferentially also tends to silence the ex-
haust and cause the gases to flow from the

discharge end of the mufﬂer with very little

noise.
Three shells are employed in the muffler
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shown, but it.is understood that as mftny

- ghells as may be desired can be used, alter-

nate shells being of elliptical cross- section.
I claim as my invention:
1. A muffler having an inner cylindrical

“shell, an outer cyhndrlcal shell, and an in-

termediate elliptical shell, said shells being
arranged substantially concentucally and be-
ing provided with openings to permit gases
to pass from one shell to another, said shells
forming ‘chambers which vary in cross-sec-

-tion from the portions thereof at which the

gases enter to the portions thereof at Whlch
the gases are discharged.
2. A mufiler having a plurahty of substan-

tially concentrically a,ntmtred shells of cir-'
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cular and elliptical cross- seLtlon said circu-

lar and elliptic shells being alternately ar-
ranged, and means for permitting gases to
flow from one shell to another, said shells
forming- chambers which vary in cross-sec-
tion from the portions thereof at which the

“gases enter to the portions thereof at which
_the gases are discharged.

3. A muffler having two shells ar ranged to
form expansion chambers having diametri-
cally opposite parts, and means for simul-
taneously discharging gas into said parts in
opposfce directions o cause- the gas to 1m-
pinge in said parts at dnmemlcallv opposite
sides of the said shells, whereby the impact
of gas in one part of a chamber will be neu-
tralized by the impact of gas in the other
part of the chamber.

4. A muffler having a plurality of shells

forming an. expansion chamber which has
two diametr ically oppositely arranged parts,
means for admitting gases to said chamber
at diametrically opposite sides thereof, the
gases flowing in opposite directions in each
part of said “chamber trom the points of ad-
mission and impacting simultaneously in
said diametrically oppositely arranged parts
at points intermediate of the points of ad-
mission, whereby the impact in one of said
parts is neutralized by the impact in said
other part,

5. A mulfler having-a plurality of shells
arranged to form an expansion chamber for
exhaust gas, said chamber having two op-
positely arranged parts, means for admit-
ting gas to said chamber at opposite sides of
said chamber and causing currents 6f gas to
flow in opposite directions in each p‘ut of

said chamber from the points of admission,

the currents of gas impacting SImulmneously

-in said oppositely arranged parts at points

intermediate of the pomts of admission,
whereby the impact in one of said parts is

“neutralized by the impact in said other part,

and means for’ discharging gas from said
chamber at the portions thereof at which im-

pact, takes place.

6.-A muffler having two shells nmno'ed

to f01m expansmn chambels having diamet-
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rically opposite parts of substantially cres-
cent-shaped cross-section, and means for
simultaneously admitting gas into portions
of said chambers of small cross-section: to
cause the gas to flow in opposite directions
in said parts to the portions of larger cross-

section and to impinge in said last men-

tioned portions of the chambers.

7. A muffler having two shells arranged
to form expansion chambers having diamet-
rically opposite parts of substantially cres-
cent-shaped cross-section; means for simul-

taneously admitting gas into portions of -

sald chambers of small cross-section to cause
the gas to flow in opposite directions in said
parts to the pertions of larger cross section
and to impinge in said last- mentioned por-
tions of the chambers, and gas discharge
openings in said chambers in the parts
thereof of larger cross-section. ‘

8. A mufller having a plurality of shells

arranged to form a plurality of chambers

having oppositely disposed parts of substan-

tially crescent-shaped cross-section, means

for simultaneously admitting gas into the.

portions of smallest cross-section of the
chambers, and means for discharging gas
from said chambers at the portions thereof
of larger cross-section into portions of small
cross-section of an adjacent chamber,

9. A muffler -having a plurality of sub-
stantially concentrically arranged shells of
circular and elliptical cross-section, said cir-

cular and elliptic shells being alternately ar-.

ranged forming chambers of varying cross-

section, and means.for causing gas to flow

from one chamber to another and to énter

said chambers at the
smaller cross-section. =, .

10. A muffler having a plurality of sub-
stantially concentrically arranged shells of
circular and elliptical cross-section, said cir-

portions thereof of

ranged, forming chambers of Varying cross-
section, and means for causing gas to flow
into said chambers in opposite directions
from the portions thereof of smaller cross-

section to the portions of larger cross-sec-.

tion and to impinge in said last mentioned

-portions.

1L A muffler having a plurality of sub-
stantially concentrically arranged shells of
cireular and elliptical cross-section, said cir-
cular and elliptic shells- being alternately
arranged to form chambers having. oppo-
sitely disposed parts of substantially -cres-

cent-shaped cross-section, and means for ad- -

mitting gas to the portions of small cross-
section -of each of the parts of said cham-
bers to cause sald gas to flow in opposite
directions in said parts and to impinge in
the portions thereof of Jarge cross-section.
12. A mufller having a plurality of sub-
stantially concentrically arranged shells of
cireular and elliptical eross-section, said cir-

-cular and elliptic shells being alternately ar-

/
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“cular ‘and elliptic shells being alternately
-arranged to form chambers having oppo-
- sitely disposed parts of substantially cres-

cent-shaped cross-section, and means for si- -

multaneously admitting gas to the portions
of small cross-section of two oppositely dis-
posed parts of a chamber to cause the gas
to flow in opposite directions in each of said
parts and to Impinge-in the portions thereof
of greater cross-section, the impact of the
gas in one part of a chamber being counter-
acted by the impact of the gas in the other
part of the chamber..
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13. A muffler having an inner cﬂindrical “

shell into which the gases of the exhaust
enter, a second- shell arranged about said
cylindrical shell and forming therewith two
chambers, each having diametrically op-
posed parts, four discharge openings in
said - inner shell through which four por-
tions of the gas pass, two portions passing
in opposite directions in each of the parts
of a-chamber, whereby the impact of the
portions of the gas act in-opposite directions
on said second shell. o
14. A muffler having an inner cylindrical
shell into which the gases of the exhaust
enter, and an elliptical shell arranged sub-
stantially concentric with and around said
inner shell and forming therewith a cham-
ber having two diametrically opposed parts
of substantially -crescent-shaped cross sec-
tion, four discharge openings being provided
in said inner shell, two openings being pro-
vided for each part of said chamber and
3
bers of small cross-section and causing por-
tions of gas'to pass in opposite directions

in each part of said chamber toward the

larger portions thereof.

15. A muffler having an inner cylindrical .

shell into which the gases of the exhaust
enter, an elliptical shell arranged substan-
tially concentric with and around said inner
shell and forming therewith a chamber hav-

ing two diametrically opposed parts of sub-

stantially crescent-shaped cross-section, four
discharge openings being provided in said
inner shell, two openings being provided for
each part of said chamber and admitting gas
to the portions of the chambers of small
cross-section and causing portions of gas
to pass in opposite directions in each part

of said chamber toward the larger portions.

thereof, and an outer cylindrical shell ar-
ranged about said elliptical shell and form-
ing therewith a chamber having two sub-
stantially crescent-shaped parts into which
the gases pass from said first mentioned
chamber, ‘

- 16. A muffler having an inner cylindrical
shell into which the gases of the exhaut
enter, an elliptical shell arranged substan-
tially concentric with and around said inner
shell and forming therewith a chamber hav-
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ing two diametrically opposed parts of sub-
stantially crescent-shaped cross-seetion, four
dlischarge opernings being provided in said
inner shell, two openings being provided for
each part of said chamber and admitting gas
to the portions,of the chambers of small
éross-section and causing portions of gas
to pass in opposite directions in each part of
said chamber toward the larger portions
thereof, and an outér cylindrical shell ar-
ranged about said elliptical shell and form-
ing therewith a chamber having two sub-
stantially crescent-shaped parts arranged
substantially at right angles to the parts

of said first mentioned chamber, said ellip-

tical shell having openings to discharge gas
from the portions of sald first mentioned
chamber of greater cross-section to parts ot
the second mentioned chamber of smaller
cross-section.

17. A muffler having an inner cylindrical
shell into which the gases of the exhaust
enter, an elliptical shell arranged substan-
tially concentric with and around sald inner
shell and forming therewith a chamber hav-
ing two diametrically opposed parts of sub-
stantially c¢rescent-shaped cross-section, four
discharge openings being provided in said
inner shell, two openings being provided for
each part of said chamber and admitting

‘gas to the portions of the chambers of small

cross-section - and- causing -portions of gas
to pass in opposite directions in each part
of said chamber toward the larger portions
thereof, and an outer cylindrical shell ar-
ranged about said elliptical shell and form-
ing therewith a chamber having two sub-
stantially crescent-shaped parts arranged
substantially at right anglés to the parts of
said first mentioned chamber, said elliptical
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shell having openings to discharge gas
from the portions of said first mentioned
chamber of greater cross-section to parts of
the second mentioned chamber of smaller
cross-section, the openings in said inner
shell and in said elliptical shell being adja-
cent to the opposite ends of said muiiler.

18. A mufller having an inner cylindrical
shell, an outer cylindrical shell, and an in-
termediate elliptical shell, said shells being
arranged substantially concentrically, said
elliptical shell extending into proxiuiity to
said inner shell at the portions thereof of
smallest diameter and extending into. prox-
imity to said outer shell at the portions
thereof of greatest diameter, discharge open-
ings for gas in said inner shell adjacent to
the points of smallest diameter of the el-
lipse, and discharge openings in said ellip-
tical shell adjacent to the points of largest
diameter thereof.

19. A mufller having a plurality .of shells
arranged to form an expansion chamber for
exhaust gas, said chamber having two oppo-
sitely arranged parts, means for admitting
gas to said chamber at opposite sides of said
chamber, and deflectors for causing currents
of gas to flow in opposite directions from the
points of admission to said oppositely ar-
ranged parts of the chamber, and causing
currents of gas to impact simultaneously In
said oppositely arranged parts, whereby the

impact in one of said parts is neutralized by

the impact in said other part. .
Witness my hand, the 1st day of Febru-
ary, 1917.
' B ROY J. MacKENZIE.
‘Witnesses:
M. J. Prrmax,
A. L. McGrr.
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