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' This invention relates to improvements in muf-
flers such, for example, as are used for silencing
the exhaust from internal combustion engines,
and more particularly to mufflers of this kind

5 having chambers formed between pairs of shells.

One of the objects of this invention is to pro-
vide a muffler of improved and simplified con-

struction for forming a chamber between two
. shells. -

© 10 Another object of this invention is to provide
a muffler having a shell divided lengthwise of its
axls into a plurality of sections or parts, which
may be secured together to form the completed
shell. '

15 ° "Another object is to provide a shell of this type
which is formed to be secured to and supported
by another shell.

Another object of this invention is to provide
a longitudinally divided shell which takes the

20 Place of a cylindrical shell and two or more baf-
fles for mounting the shell on another shell. -

A further object of this invention is to so form
a split or sectional shell that the chamber formed
by such shell with another shell is connected by

25 a passage with another chamber to form a bottle
neck type of resonator chamber.

Another object of this Invention is to provide
& split shell with a joint or copnection between
the two parts of the shell, ch is grooved or

80 channeled to form a passage for sound waves.

Other objects of this invention will be apparent
from the following description and claims.

In the accompanying drawings:

Fig. 1 is a longitudinal, central, sectional view

35 of a muffler provided with sectional shells em-
bodying this invention.

Figs. 2, 3, 4 and 5 are transverse sections there-
of, respectively on lnes 2--2, 3—3, 4—4 and

© 55, Fig. 1.

40 Fig. 6 is a side view of a sectional muffler shell
of modified construction.

Fig. 7 is an end view thereof.

Fig. 8 is a side view of a sectional muffler shell

45 of still another modified form.

Fig. 9 is a fragmentary, longttudinal, sectional
view of a muffler having a sectional shell of modi-
fled construction arranged therein.

Fig. 10 is a section of a portion thereof, on line

50 10—10, Fig. 9.

Fig. 11 is a face view of one section or part of
a shell of another modified construction.

Fig. 12 shows another modified form of sec-
tional muffler shell.

65  Fig. 13 is a fragmentary, longitudinal, central,

(C1. 181—48)

sectional view of a muffier having the shell shown
in Fig. 12 installed therein. B

Fig. 14 is a transverse, sectional view thereof on
line 14—14, Fig. 13. )

Fig. 1 illustrates, by way of example, a muf- g
fler in which three forms of sectional shells em-
bodying this invention are employed, and this
muffier includes an outer shell A, end heads B and
C, and a perforate inner conduit D. The end
head B may be provided with the usual integral 10
tubular extension 15 telescopically connected with
an exhaust pipe 16. The head B is also provided
with a short, tubular part {T secured within the
tubular extension 15 of the head B and telescop-
ing into one end of the inner shell or conduit D. 15
The other head C is provided with a tubular ex-
tension or part 18 with which the usual tail pipe
(not shown) is telescopically connected, and this
tubular part (8 also receives the discharge end
of the inner shell or conduit D. The conduit D, gq
in the construction shown, is provided with groups
of perforations or apertures 20 having louvres 21
formed of the metal of the inner shell or con-
duit bent outwardly at the apertures 20 in such
a manner that gases passing out of the inner g§
shell or conduit through the apertures 20 will be
discharged substantially in a tangential direc-
tion with relation to the conduit D. It will be
understood, however, that apertures of any other
shape or size and with or without louvres may 30
be employed through which gases may flow into
and out of the inner shell or conduit. 22 repre-
sents a baffle extending from the inner shell or
conduit D to the outer shell A, which divides
the space immediately within the outer shell into 35 -
two chambers. The inner shell or conduit is pref-
erably provided with an annular outwardly bent
or formed rib or projection 23 which extends out-
wardly beyond the outer edges of the louvres 21
and to which the inner flange 24 of the baffle 40
22 may be secured. By means of this outwardly
extending projection 23, the Inner diameter of the
flange 24 of the baffle can be made large enough
so that the condult may be passed through the
hole in the bafle without interference by the 45
louvres and the flange 24 will then fit tightly
around the annular raised rib or projection 23.

In mufflers of this type, it is customary to pro-
vide an intermediate shell or shells arranged
about the conduit D within the outer shell A, and 50
these intermediate shells are connected with the
inner or outer shells by means of baffles which
are generally welded to the shells which they con-
nect. We have found that it is more desirable
under certain conditions to employ one or more
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intermediate shells, each of which may be made
in sections or parts having jongitudinal edges or
flanges which may be connected or secured to-
gether to form the complete shell. These sections
alsc have integral shoulders or parts connected
with another shell or conduit. -

At the left-hand end of Fig. 1, between the
head B and the baffle 22 is arranged a split shell
according to our invention which, as clearly
shown in Figs. 2, 3 and 4, consists of two sections
or half shells 25 and 26, both of these half shells
heing provided with laterally extending. flanges

21 which may be. readily secured. together by’

welding or other means. The split intermediate
shell shown in this portion of the muffler is shaped
to form two chambers 28 and 29, and at the outer
end of the chamber 28, the shell is provided: with
an inwardly extending shouldered or offset.por-
tion terminating in a substantially -cylindrical
flange 30 which is arranged to engage an im-~
perforate portion of the inner shell or conduit.
At the other end of the chamber 28, the ‘metal
of the intermediate shell is also: depressed’ In-
wardly and forms another annular shoulder: or
offset 31 also engaging and secured to an im-
perforate portion of the inner shell or conduit
between groups of perforations. At the left end
of the chamber 29 in Fig. 1, portions of the inter-
mediate shell are depressed toward the inner shell
or conduit; as shown at-33,-and may be welded
or. otherwise secured to the conduit D. Other
portions 34 of this end of the split intermediate
shell are not deformed or bent into contact with
the inner conduit D, and these portions, conse-
quently, form, with imperforate portions of the
conduit D, chaanels or bottle necks 35. These
bottle necks or channels connect the chamber 29
between the split intermediate shell and the con-
duit D with a chamber or space 36 arranged be-
tween. the intermediate shell and the outer shell
A. The length as well as'the cross sectional area
of these channels or bottle necks 35 can, of course,
be very easily varied, so as to silence, by destruc-
tive interference, certain sound waves passing into
the muffler from the exhaust pipe. .

In the middle portion of the mufller shown in

“fg. 1, an inner shell is- shown which is formed

of two halvés or -sections 40 and 41 constructed
to form two chambers 42 and 43, each closed at
both ends similar to the chamber 28, which has
been described.; Chambers of thig kind cooperate
with the inner shell or conduit and with the per-
forations therein to silence high frequency sound
waves. The chambers 42 and 43.are closed at
their ends by inwardly curved shoulder. portions
of the two sections 40 and: &1, which inwardly
curved portions also engage imperforate portions
of the inner shell or conduit D for supporting the
sections 40 and #1 of the intermediate shell on the
conduit D, as well as closing the ends of the cham-
bers 42 and 43. : :

At the right-hand end of the muffler shown in
¥ig. 1, still another form of ‘intermediate shell
is illustrated. This shell .comprises two sections
45 and 46, see Fig. 5, secured together by.flanges
as already described. In this case, the sections
of the intermediate shell form a high frequency
chamber 471 of larger diameter than the cham-
bers 28, 42 and 43 and, which may, consequently,
be used in silencing another-band of frequencies
other than that silenced in the chambers 28, 42
and 43. This chamber 47 is closed at opposite
ends by integral shouldered portions. The sec-
tions 45 and 46 also form another chamber 48
about the inner shell or conduit D, and in this

- flange of one of the
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case, the chamber 48 also communicates with the

. spacebetween the intermediate shells and the

outer shell A by means of a short channel or bottle
neck 49. Half of this channel is formed in the
sections of the intermediate
shell, and the other
section, the two halves of the channel being ar-
ranged to form a complete substantially cylin-
drical channel 49 as shown in Fig. 5. It will be
readily seen that the cross sectional area and
shape .of this channel can be readily varied, as
may be required, to produce the desired silencing
action in connection with the outer resonator
chamber 50 which is formed between the outer
shell' A and the intermediate shells, and between
the baffle 22 and the head C. .

In Figs. 6 and 7, a split or sectional muffler shell
is shown which is very similar to the shell &I
shown in Fig. 1, except that in Figs. 6 and 7, the
outer edge of -one of the flanges of the two sec-
tions is turned over the edge of the other flange,
as shown at 52, to form a seam connecting the
flanges. of the two sections 53 and 54 of the
shell. In the construction of the various shells
shown in Fig. 1, the flanges of the sections of the
shell are described as being welded together . .as
indicated in Fgs. 2-5 inclusive, at 55.

In Figs. 8 to 10, still another modified form of

a sectional muffler shell is shown. In this con-
struction, the shell has two sections 60 and 61,
the flanges of which are secured together about
the inner shell or conduit, three shouldered por-
tions 62, 63 and 64 being provided which extend
into engagement with the inner shell or conduit
D. The portions of the two sections between the
two shoulders 63 and 64 form about the perforate
portion of the conduit D an annular closed reso-
nator chamber. The portions of the sections be-
tween the shoulders 62 and 63 form a chamber

which communicates with an outer chamber 65,

Fig. 9, by means of passages or bottle necks 66
formed by means of oppositely disposed grooves
in each of the flanges of the two muffler sections
60 and 61. The construction shown in this figure
is particularly suitable for use in connection with
the silencing of certain sound waves or bands of
sound waves, since it will be obvious that the
cross sectional area of the passages 66, as well as
the lengths of these passages, may be varied ac-
cording to the sound waves to be silenced. In
the form shown in these figures, the passages or
bottle necks 66 are approximately of maximum
length. If shorter passages or hottle necks are
desired, the inner ends of these passages may ter-
minate in the space or chamber 67 between the
sectional shell and the conduit at different dis-
tances from the inner end of the chamber 67.

If a still longer passage or bottle neck is re-
quired to produce the desired sllencing effects,
the construction shown in Fig. 11 may be used,

" in which one-half of a split shell Is shown which

differs. from the shell shown in Figs. 8 to 10, in
that a chamber 70 is formed at the left-hand por-
tion of the shell and in which the passages Or

" bottle necks Ti communicate with a chamber 12

located at the right-hand end of the split shell.

- In this construction, the length of the passages

71 .may be varied by terminating the inner ends

_of the passages at different portions-of the cham-

ber 12. This construction results in a passage

or bottle neck of about twice the length of the
one shown in Figs. 8 to 10.

Figs. 12 to 14 show a sectional shell in which
are two sections 75 and 16, the flanges of which
are formed to provide inclined passages or bottle

half is formed by the other -
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necks 11 which termlnate at thelr outer ends in

the side edges of the flanges of- the two sections. -

of the shell.

10

15

20

* 'such as-the ridge 23 shown. in Pig. I, since the-
. sections -of the shell are preferably: ﬂrst placed -

It will be obviou.s from the foregoing descrip-

tion that the mufflers embodying this invention.
may.be varied greatly, not only with reference to
the construction snd shape of the sectional shells,
but also the sectional shells may be used in con-:

nection with the usual -cylindrical shells and
baffles heretofore commonly employed.
also be understood that while the sectional shells

an inner shell or condult, they may equally well

be used in connection with another shell arranged:
The sectional shells may,"
. if desired, be formed of more than two. sections.

about the inner shell.

- The construction described’ has the advantage

,that the sectional shells may be readily applied to

an inner. shell' having “outwardly .projecting

louvres such as illustrated in Fig. 3 without neces-

sita.tlng an outwardly extending -annular ridge;

"-Into operative relation to each:other about the
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“furthermore, the provision of passages or bottle
necks in the connecting flanges of the sections

inner sheil and are then secured to each other.

and tothe inner shell, so that it is not necessary to

slide the completed sectional shell lengthwise -of -
the ‘inner- shell into’ its operative position, al-

though, if desired; in connection with inner shells
having no outwardly extending proJections or
louvres, the several sectiohs of the shell may be
first secured together and then slid lengthwise
of the inner shell into its correct position. )
By forming shells in’ sections as herein de-
scribed, and. by forming shoulders on the sec-
tions, which may extend into engagement with
another shell; the use of two_or more baffles con
necting two telescoping shells is’ eliminated,

results in an inexpensive construction for pro-

ducing such bottle necks. The sections. of the :

shell are, of course, most readily formed from flat
sheets of metal by pressing the 'same into the de-
sired shapes by means of dies.: *

We claim as our invention:

1. A muffler including an inner shell having a

perforate portion, an outer shell, and an inter- )

mediate shell arranged about said perforate por-
tion of said innep’shell and forming therewith a
high frequency resonator chamber, ‘said inter-
mediate ‘shell’ including a plurality. of sections
connected {o each other at longitudina.l edge por-
tions thepéof and having end portions extending
into engagement with saig inner shell for sup-
porting said intermediate shell on said inner
shell and for forming end walls of sald resonator
chamber, said. intermediate shell also forming

- with said outer shell a’low frequency resonator

chamber.

2. A muffier including an inner shell having a
plurality of groups -of perforations arranged
lengthwise of said shell and separated by an an-
nular imperforate zone, an outer shell, and an in-
termediate shell arranged about said groups of
perforations, said intermediate shell including a
plurality of sections having longitudinal edge por-
tions connected to each other to form a complete
shell and having end portions extending into en-
gagement with said inner shell beyond said groups
of perforations and having a portion intermediate
of its ends which extends into engagement with
said imperforate zone between said groups, where-
by said intermediate shell is supported from said
inner shell and whereby high frequency resonator

3

chambers separated from each other are formed
about said inner shell, said intermediate shell also
forming with said outer shell a resonator cham-
ber for low frequency sound ‘waves.

3. A muffler including an inner shell having a
perforate portion, :an outer shell, and:an inter-
mediate shell arranged about sald perforate por-

,.tion of said ininer shell and including a plurality of
i-sections - having flanges
It will -

at thelr longitudinal
edges, the flanges of adjacent sections being se-

*cured together to form a shell enclosing said per-
are herein illustrated as used in connection with =

forate portion, the ends of said sections: extending
into engagement with said"inner shéll for sup-
portlng said intermediate. shell on -said ‘inner
shell, a-portion of -a flange of one sections ‘being
spaced from the flange of an adjacent section to
form a pasasge connecting the chamber between

-Sald ‘inner and intermediate shells with an outer
;chamber formed between said intermediate and
‘ -outer shells and forming with sald otitér chamber
- abottle neck resonator chamber.

4.' A muffler. includmg an-inner shell 'ha,ving a
plurality - of i groups:: of perforations" -arranged
lengthwise of said shell and separated by annular

“imperforate zones, an:outer shell, and an inter-

mediate shell arranged about sald groups of per-
forations, said intermediate shell including a plu-

rality of sections having Jongitudinal edge por-
‘tions provided with outwardly extending flanges,

the flanges' of ‘adjacent sections being seclired

~ together .to form  a‘shell enclosing adajacent

groups of perforations, said sections having end
portions extending inwardly. into contact with

--said inner shell, and & portion intermediate of
--sald ends which extends into contact with an im-
".perforate zone-of said inner shell, whereby said
-intermediate' shell forms with said inner shell a
--plurality of chambers, a.portion of.the flanges of
sald sections adjacent to one of sald’chambers

being spaced apart to form a passage from said
chamber to a chamber formed between sald inter-

‘mediate and outer shells. . ™=,

~ 5. A muffler including an inner perforate shell,
an outer shell, and an intermediate shell ar-
ranged between said inner and outer shells and
Including. a- plurality of sections having longitu-
dinal edge :portions connected to each other to
form a complete shell and having end portions
and an intermediate portion extending into en-
gagement with said inner shell for. supporting
said intermediate shell on said inner shell and

for forming with said inner shell a plurality of

chambers, a portion of the flanges of 'said sec-
tions adjacent to one of said chambers being
spaced-apart to form a bottle neck passage from
sald chamber to a chamber formed between said

‘Intermediate -and outer shells.

6. A -muffler including an inner shell having 8
perforate portion, an outer shell, and an inter-
mediate shell arranged about said perforate por-
tlon-of said inner shell and including a plurality
of sections having flanges at their longitudinal
edges, the flanges of adjacent sections being se-
cured together to form a shell enclosing said
perforate portion, the ends of said sections ex-
tending into engagement with said inner shell
for supporting said intermediate shell on said
inner shell, and to fcrm a chamber between said
inner and intermediate shells, an end of one of
said sections having a longitudinal portion there-
of spaced from an imperforate portion of said
inner shell to form therewith a bottle neck pas-
sage connecting said chamber with a chamber
formed between said mtermedxate and outer
shells.
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7. A muffler including an inner shell having a
perforate portion, an -outer shell, and an inter-
mediate shell arranged about said perforate por-
tion of said inner shell and including & plurality
of sections having flanges at their longitudinal
edges, the flanges of adjacent secilons being se-
cured together to form a shell enclosing said
perforate portion, the ends of said sections ex-
tending into engagement with said inner shell for
supporting said intermediate shell on said inner
shell, and for forming a chamber ‘between said
inner and intermediate shells, at least one of said

- flanges having a groove in the face thereof ad-

15

20

jacent to an adjoining flange of another section,
sald groove terminating at one end thereof in
said chamber and at the other end thereof in the
space between said outer and intermediate shells
to form with an adjacent flange a passage con-
necting said chamber with said space.- . -
8. A muffier including an inner shell having a

2,115,118

perforate portion, an outer shell, and an inter-
mediate shell arranged about said perforate por-
tion of said inner shell and including a plurality
of sections having flanges at their Jongitudinal

-edges, the flanges of adjacent sections being se-

cured together to form a shell enclosing said per- -

forate portion, the ends of said sections extend-
ing into engagement with said inner shell for
supporting said intermediate shell on said inner
shell and for.forming a chamber between said
inner and intermediate shells, & pair of adja-
cent flanges being provided. with grooves facing
each other and extending from said chamber to
the outer edges of said flanges, sald grooves to-
gether forming a bottle neck passage connecting
said chamber with a chamber formed between
said intermediate and outer shells.

ROY J. MAcCKENZIE.

LUCIEN L. HAAS.
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