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This invention relates to improvements in
mufflers of the kind having tubes of non-
circular cross section.

The objects of. this invention are to pro-
vide mufllers of this kind with means for
preventing deformation of the non-circular
tubes due to explosions in the mufflers or

- from other causes; also to improve the con-
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struction of mufflers of this kind in other
respects hereinafter specified.
In the accompanying drawings:

Fig. 1 is a central longitudinal sectional.

view of a muffler provided with the improve-
ments embodying our invention.

Figs. 2 and.8 are transverse sections:

thereof on lines 2—2 and 3—3 respectively
in: Fig. 1. ‘

Fig. 4 is an elevation of one of the heads
of the mufller; :

Fig. 5is a fragmentary perspective view
~of -one of the heads of the muaffler.
- Fig. 6. is a fragmentary longitudinal sec-

- tional view of the muffler showing the head
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and its- connection with two of the tubes

of the muffler.”

_tion -thereof on line 7—7, Fig. 1.

. Kig. 8 is a perspective .view, partly broken.
= K B b

away, of a trugs member.
Qur invention may be applied to any
muffler having one or more tubes therein

of non-cirenlar -cross section.  The muffler

shown in the drawings includes an inner
cylindrical tube or shell A of substantially

circular cross gection into which, the exhaust .
“gneos pass from an engine, an Intermediate.,

- shell or tube B of substantially elliptical or
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analogous cross section. having its smallest
diameter greater than. the, diameter vof the
.inner tube A and arranged concentric with

regard to:the inner tube, and an outer tube

or shell C also substantially circular in cross

section and of greater diameter than the

. inner tube A. . The tubes or shells are held
in place with regard to each other by means
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largest diameter of the. elliptical shell. B,,

and arranged: concentric with regard to the

of a head D arranged 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 are provided with shoul-
ders by means of which the shells are held

-in place, the head D having ‘a shoulder d -

,fc-)r the ;eiliptical shell B and an outer flange

or shoulder &’ for the outer tube C, and the

~head E having shoulders ¢ and ¢ engagec

respectively by the shells A and B, and an
outer. flange or shoulder e avound ihich
the outer shell C of the muffler extends. In
the particular construction shown another

~head I is arranged beyond the head E and

the heads are held in place by the outer
shell C, the end of which is turned over

and engages the head F. The head D also

has an inwardly extending fiange * which
engages the inner shell A and which is
preferably secured to the shell to form a
substantially airtight joint therewith by
means of an outwardly extending bead «*
in the shell A, which cooperates with a cor-
responding bead in the flange d* These
ccoperating ‘heads also serve to hold the
inner tube or shell in its correct position in
the mufller. In order to assist in the form-
ing of the bead in the flange d* by means
of an expanding tool which is inserted into
the shell A, the inner end of the flange J*

, ~is provided with a substantially radial
Fig. 7'is a fragmentary longitudinal sec-

flange or enlargement d* which holds the
inner end of this flange d* in its original
form during the expanding of the interme-
diate part of the flange d* to form the bead
therein. The inner shell which is connecte
directly with the exhaust pipe of the engine
is provided with a series of perforations or
holes ¢ which are so arranged that the gases
passing through these perforations enter
into_the chamber between the tubes A and
B at the portions thereof of smallest cross
section, or in other words the gases impinge
upon. the portions of the elliptical tube B
of smallest diameter. and pass from the
portion of the chamber of smaller diameter
to those of greater diameter, causing expan-
sion of the gases. . The elliptical shell B is
provided at the portions thereof of greater
diameter with a plurality of perforations or
holes & through which the gases pass into
the outer, chamber formed by the tubes or
shells B and C and are further expanded in
this chamber by passing from the portions
of smaller cross sectional area to those of
greater area. . The gases are discharged
from. the outer chamber through a series of
perforations ¢* arranged in the head E and
enter into a chamber formed between the
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heads E and F. The head T is, provided
with' a discharge pipe or nozzle f through
which the gases pass out of the mufller.

It is well known that if a tube of non-

. circular cross section is sub&ected to internal
_pressure, the téndency of th

1§ pressure 1s to
change the shape of the tube to a circular
cross section.
tube or shell B may, 1f the mufller is sub-

jected to an explosion of sufficient violence,
be changed from its form as shown in the
t=l

diawings to a form more resembling a shell

“of citcular cross section, and in order to
~avoid distortion of the shell B due to un-
5 usually severe explosions in the mufller, the

following - construction is’ preferably em-
ployed. ’ ’ ‘

The heads D
cent to the shoulders ¢ and e” thereof with
which the shell B engages, with .inwardly

" extending projections (; which may be of any

suitable or desired form and which are pref-
‘erably formed integral with the head. The
projéctions G are provided with substantial-
ly square shoulders ¢ which are arranged
in proximity to and substantially parallel

‘with the shoulders.d and ¢” engaged by the
“shell ‘B. The other portions of the pro-

jections G may be of any suitable form,
those shown flaring gradually toward the

" flat portions of the head D or E, so that
* these portions of the projections strengthen

or brace the inner ends of the shouldered

- portions g. The square shoulders g of the

s projections are arranged near the elongated

portion of the elliptical shoulders ¢ and ¢’

and consequently engage those portions of -

_the elliptical shell B which are most subject
" to distortion by the internal pressure in the
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mufiler. The square shoulders g of the pro-
jections aré spaced closely to the shoulders
d and ¢’ of the heads D and E respectively
so that the ends of the shell B.fit compara-
tively snugly into the space between the
square shoulder ¢ and the shoulder e with
which the tube C engages. Preferably a
sleeve or cuff is formed at the end of the
shell B by turning over the metal at the
ends of the tubes or shells before the shells
are formed and the double thickness of

" metal thus formed at the ends of the shells
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fits into the space between the shoulders ¢
and the shoulders d and e” of the heads.
These sleeves or cuffs H further reinforce
the ends of the shell B against distortion.
TFor reasons which will be apparent later,

“one of the cuffs II, namely the one adjacent

to the head E, is turned inwardly with ref-
erence to the shell B. R :

" The portions of the elliptical tube or shell
intermediate of the ends thereof are prefer-
ably reinforced against the distorting action

of ‘explosions in the muffler by means of a

bridge or truss member I which surrounds
the shell and engages the elongated sides

Consequently the elliptical

1,670,766

thereof so as to prevent these sides from

‘bending or bulging outwardly.~ In the par-

ticular construction shown this truss mem-
ber is made of sheet metal and is bent so that
the portions thereof of greatest diameter are
bent to provide three substantially radial
webs 4, 7 and 7* connected by two circumfer-
ential webs ¢ and 4, the web ¢* bearing on

“the elliptical shell B and the web ¢* may if

desired hear on"portions of the outer shell
C. The parts of the truss member which are
adjacent to the flattened sides of the.ellip-
tical shell are provided with one radial web
i’ and the circumferential webs ¢ and ¢*,the
radial web gradually increasing in - depth

from the portions of the elliptical cross sec-
‘ o " tion of greatest diameter, so thatat the mid-
and E are provided adja- -

dle portions of the flattened sides of the ellip-
tical shell are reinforced by the parts of the
web ¢/ of greatest depth. In this manner the
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radial web ¢’ is able to offer an increased re-

sistance to bending out of ‘the flattened por-
tionsof the elliptical shell, and the circumfer-
ential webs stiffen the radial portions of'the
truss member. The truss member- is prefer-
ably welded or otherwise secured to tlie shell

B to hold the truss member in place-and one

or more of these truss members may be pro-
vided at different portions of the shell if de-
sived. The outer periphery of - the -truss
member is also substantially elliptical in
shape so that the gases can flow lengthwise
in the space between the shells'B and C, past
the truss member. A truss or bridge mem-
ber.of any other form may be provided if
desired. : R
By means of the construction shown, both
the ends and the intermediate portions of
the elliptical shell B are reinforced so that
they can, if desired, be made of thinner
metal than was heretofore used, without
any sacrifice of -strength, and the elliptical
tube or shell can be made with flattened sides
as shown, without danger of having the flat-
tened sides bend outwardly. - - '
We claim as our invention: -
1. In a mufiler, the combination of a shell:
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of substantially elliptical cross section, a.

head with which an end of said shell en-
gagés, a shoulder on said head about which
said end of said shell is-arranged, and pro-
jections at opposite sides of said head adja-
cent.to said shoulder and adapted to engage
portions of the outer surface of said shell
of lesser diameter to hold said portions in
engagement with said shoulder. S
9. Tn a mufiler, the combination of a shell
of stbstantially - elliptical cross séction, a
head with which an end of said shell en-
gages, a shoulder on said head abotut which
said end of said shell is arranged; and pro-
jections at opposite sides of said head ad-
jacent to ‘said shoulder and forming with
said shoulder recesses into which the por-
tions of said shell of lesser diameter are
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adapted to enter to hold said shell against
outward distortion due to internal pressure.

3. In a mufller, the combination of a shell
of substantially elliptical cross section, a
head with which an end of said shell en-
gages, a shoulder on said head about which
said end of said shell is arranged, and pro-
jections at opposite sides of said head adja-
cent to said shoulder and adapted to engage
portions of the outer surface of said shell
of lesser diameter to hold said portions in
engagement with said shoulder, said end of
said shell being turned over to provide a
double thickness of metal with which said
projections cooperate.

4. In a muffler, the combination of a shell
of substantially elliptical cross section, a
head with which an end of said shell en-
gages, a shoulder on said head about which
said end of said shell is arranged, and pro-
jections at opposite sides of said head adja-
cent of said shoulder and adapted to engage
portions .of said shell of lesser diameter to
hold said portions in engagement with said
shoulder, and a truss member arranged at
an intermediate portion of said shell to hold
said intermediate portions of said shell
against deformation.

5. In a muflier, the combination of a shell
of substantially elliptical cross section, means
for supporting the ends of said shell, and a
truss member which extends around an in-
termediate portion of said shell and which
offers greater resistance to distortion at the
portions thereof which engage parts of said
shell of smaller diameter than at other por-
tions thereof, to hold the portions of said
elliptical shell of smaller diameter against
bulging outwardly due to internal pressure.

6. In a muffler the combination of a shell
of substantially elliptical cross section, means
for supporting the ends of said shell, and a
substantially elliptical truss member extend-
ing around an intermediate portion of said
shell and having radially extending and cir-
cumferentially extending connected webs,
the portions of said truss member which en-
gage the parts of said shell of smaller diame-
ter being formed to offer greater resistance
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to distortion than other portions of said
truss member, the circumterential webs brac-
ing said radial webs to hold said shell
against bulging outwardly due to internal
pressure.

7. In a mufller the combination of a shell
of substantially elliptical cross section, heads
with which the ends of said shell engage,
and a truss member extending around an in-
termediate portion of said shell, said truss
member having a radially extending part
which is of greater depth at the portions of
said shell of smaller diameter than at the
portions of said shell of larger diameter.

8. In a muffler the combination of a shell
of substantially elliptical cross section, heads
with which the ends of said shell engage,
and a truss member extending around an in-
termediate portion of said shell, said truss
member having a radially extending part
which is of greater depth at the portions of
said shell of smaller diameter than at the
portions of said shell of larger diameter, and
circumferential flanges arranged at the edges
of said radial flange and serving to reinforce
said radial flange, one of said circumferen-
tial flanges engaging said shell.

9. In a muffler, the combination of a shell
of non-circular cross section, heads having
shoulders which extend into the ends of
said shell, means formed on the heads for
engaging portions of the outer surface of
said shell to prevent outward distortion
thereof due to excessive pressure in the muf-
fler, and a truss member arranged intermedi-
ate of the ends of said shell and engaging the
outer surface of said shell to prevent distor-
tion thereof.

10. In a mufller, the combination of a shell
of substantially elliptical cross section, a
head having an integral shoulder pressed
out of the same and extending into an end of
said shell, and integral projections pressed
out of said head adjacent to said shoulder
and adapted to engage the portions of the
outer surface of said shell of lesser diameter
to prevent deformation thereof.

JOHN H. GOULD.
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