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2 €Claims.

The present. invention relates to: improved si-
lencing - structures - and particularly to such
structures which are especially adapted for auto-
motive service, and provides. improvements upon
the structure and method disclosed and claimed:
in the copending United States application: for
Letters. Patent of Gunnar Jensen, Serial No.
326,455, filed March 28, 1940.

At the present time, autemobile silencers con-
ventionally include an outer shell arranged for
connection at one end of the exhaust pipe of the
engine and arranged for connection at the other
end at the usual tail pipe.- Such outer shells: con-
ventionally enclose one. or more tubular exXhaust:
bassages or conduits through whiclr the exhaust
gases flow in travelling through the silencer.
The walls of the exhaust passages. or conduits are:
conventionally provided with a series of relatively
small openings through which the exhaust: gases
may pass from the. interior of the. conduit. to . the.
chamber space between the outer shell and the
conduit. In order ta divide this space into. a plu~
rality of different chambers, and also support.the
conduit. within the shell, ene or more partitions.
are conventionally provided which extend be-
tween the shell and the conduit.

It has been found exceedingly diffcult with
present-day production metheds to form both
the outer shell and the inner conduit . so-that they

are both truly cylindrical and so that they can @

be telescoped together in truly concentric rela-
tion. Instead, it has been found that in forming
these elements, particularly the inner or primary
exhaust conduit, the rolling process introduces:

8 longitudinal bow or arch therein. When the 3

longitudinally bowed or arched conduit is intro-
duced into the outer shell, which. may be assumed.
to be of cylindrical form, it will he understood
that the inner conduit is not. truly concentric
throughout its entire length. with the. outer shell,
Other factors. also make it difficult to. arrange.
the conduits in truly concentric relationship to.
the outer shell. members. For example, the
partitions which extend hetween. the inner con-
duit and the cooperating shell membhers are
usually seated upon.annular embossments. which
extend radially outwardly from the -main sur-
face of the conduit. The. embhossments are usual-
ly pressed.from the body af the. conduit. before
the latter is rolled into tubular form, and in
many cases the embossment. is not truly eoncen-
tric with the conduit.

Due to the lack. of eoncentricity between the
conduit and the: cooperating outer shell member,
caused by the-ahove or other circumstances, when.
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the partition members are introduced between
the conduit and the shell, eertain parts of the
partition bind upon the adjacent parts of the
shell or conduit, thus interfering with the above
mentioned sliding action. 'This. difficulty is evi-
denced by the loud and objectionable clicking
noise which usually accomplishes the cooling
down of a silencer structure

With the foregoing considerations in view, one
of the primary objects of the present.invention is
to- provide an improved method of assembling a
silencer construction so as to permit the proper
relative sliding movement between the elements.
thereof as the temperature of the construction
varies.

Another object of the present. invention is to
provide an impreved construction in which the.
inner primary conduit. and the outer shell float,
with respect to each other during both heating
and: cooling.

Other objects. of the present invention will
become apparent from the following specifica-
tion,. the. drawings relating thereto, and from
the. claims. hereinafter set forth..

In. the drawings,.in which like numerals are
used. to designate like parts in the several views
throughout: :

Figure 1 is a. lengitudinal vertical cross-sec-
tienal view of one form. of silencer embodying
features of the present invention;

Fig. 2 is a view similar to Fig. 1 illustrating
another modified form. of the present invention;

Fig. 3 is a diagrammastic view in longitudinal
section, illustrating the improved method of as-
sembling the structure of Fig. 1;

Fig. 4 is a cross-sectional view taken substan-
tially along the line 4—4 of Fig. 3; and

Fig..5 is a cross-sectional view taken substan-
tially along the line 5—5 of Fig. 3.

Referring to Fig. 1, the silencer structures
there shown comprise an cuter shell 19, a pri-
mary exhaust passage or conduit (2, an inter-
mediate shell 14, partitions. 16, 18, 29, 22,.24, 25,
and. 28, and end heads 30 and 22. Tt will ke

5. appreciated that the outer shell {0 may conven-

tionally be formed of sheet metal of relatively
light gauge, rolled into cylindrical form, and
having a rolled seam extending along one side
thereof. The heads. 28 and 22 serve to close

- the ‘ends of the shell 10 and are: provided with

end nipples 25.and 38 which are adapted for con-
nection. respectively to the exhaust pipe of the
engine and to the usual tail pire. Such end
members: 30 and 32 are provided with enlarged
annular pertions 37 which adjoin the: nipple por-
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tion 3§ and 38 with annular shoulder porfions
39, for purposes which will be described here-
inafter. )

End members 41 are telescopically received
over both of the ends of the primary exhaust
passage or conduit (2 and are fixedly secured
thereto by welding in a manner which will be
pointed out hereinafter. Such end members 41
are each formed with outwardly pressed bead
or embossed portions 3. The conduit 12 with
the end members &1 properly secured thereto are
positioned within the shell 186 so that the em-
bossed portions 43 slidably bear within the an-
nular portion 27 at both ends. of fthe silencer.
The slidable movement is limited by the annular
shoulders 39 at both ends so that the conduif
member {2 floats or is free to slide longitudinally
with respect to the shell {9 at both ends thereof.

The intermediate shell {4 is positioned in sur-
rounding relationship with respect to the con-
duit 2 so that when positioned within the
outer shell {8 the forward end thereof is spaced
somewhat rearwardly from the front head $9
and with the rear end thereof spaced consid-
erably forwardly from the rear head 22. The
intermediate shell 14 is fixedly secured to the
conduit §2 by welding the partition 28 to the
shell 14. The intermediate shell 14 is supported
within the outer shell 14 by means of the par-
titions {8 and 18. The partitions 18 and 18 are
secured to the intermediate shell 14 by 2 plu-
rality of circumferentially distributed spot welds;
and the peripheral rounded portions of the par-
tition slidably engaged the inner surface of the
outer shell 10.

The partitions 28, 22, 24, 26 and 28 serve to
divide the interior of the silencer into a plu-
rality of sound absorbing silencing chambers.
For this purpose, the partitions 20 and 22 ex-
tend between the conduit {2 and the outer shell
i9. The partitions 28 and 22 are rigidly secured,
as by spot welding, at circumferentially dis-
tributed points to the conduit {2; and their
rounded outer peripheral surfaces slidably en-
gage the inner surface of the outer shell 10.
The partitions 24, 26 and 28, in turn, are rigidly
secured, as by welding at circumferentially spaced
points, to the conduit £2; and the rounded outer
peripheral surfaces of the partitions 24 and 286
slidably engage the inner surface of the inter-
mediate shell 4. 'The outer peripheral edge of
partition 28 is welded at circumferentially spaced
points to the shell 14, as mentioned above.

The conduit {2 is provided with a plurality of
groups of small openings 718, 72, 74, 16, 18 and
80 which afford communication between the in-
terior of this conduit and the several silencing
chambers into which the interior of the shell is
divided by means of the previously mentioned
partitions and the intermediate shell (4. The
individual openings may be arranged in any of a
variety of ways, but it is preferred that these
openings be.of the tangential form described and
claimed in the Gunn Patent No. 1,949,074,

granted February 27, 1934, and assigned to the.

assignee of the present application.

According to the present invention, it is pro-
posed to first form the shell and conduit mem-
bers into fubular form in accordance with prior
practice. The partition members 24, 23, and 28
are relatively close together so that the relative
amount of bowing in section 12 between the
points at which the partiticns 24 and 28 are con-
nected to the conduit member is relatively slight.
However, with g slight bow at the center, the ends
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of the conduit 12 may be substantially out of line
or non-concentric with the inner shell {4 or cuter
shell {8. It is proposed, therefore, to first secure
the partition members 24, 26 and 28 to the mem-
ber 12 and slide the inner sleeve {4 thereover.
The partition members {6 and {8 may already
have been applied to the shell 14 because such
shell is truly cylindrical in form, as pointed out
above.

Thereafter, the partitions 23 and 22 and the
end members &1 are fitted over the member 12 to
loosely seat upon their proper embossments or on

" the proper ends thereof.
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The assembly, including the conduit {2, having
the inner shell {4 thereon and having the parti-
tions 20 and 22 and the end members 4{ lcosely
seated thereon is then introduced into a fixture
such as that generally indicated at 128 in Figs.
3, 4, and 5. This fixture is formed in separable
halves hinged along one side and clamped along
the other as best shown in Figs. 4 and 5. The
fixture is formed with a plurality of annular sur-
faces such as 122, 124, 125, 128, 130 and (32,
corresponding in number, longitudinal spacing,
inside diameter, and form to the corresponding
shell portions with which the leff end member
&1, the partitions 16, 18, 28 and 22 and the right
end member 44 are to be associated. It will thus
bhe seen that the annular portions (24, 125, 128
and {30 have the same inside dimension as the
outer shell {3 and that the annular portions 122
and (32 have the same inside dimension as the
annular portion 37. It will also be understood
that such annular portions are arranged in truly
concentric relationship to each other.

As mentioned above, the fixture (2] is longi-
tudinally split or divided in half sections, thus
enabling the fixture to be opened to permit. the
conduit member {2 and intermediate shell {4
with the end members and partition members
as shown in Fig. 3 to be inserted in place. Upon
insertion of such conduit and shell members
with their associated partitions into the fixture,
it is to be expected that by virtue of the bow
in conduit {2 or any non-concentricity of any
of the portions thereof, or both, the outer periph-~
eries of all or some of the partitions will be out
of concentric relation to the corresponding sur-
faces, particularly surfaces 122, 128, 139 and 132,
Since the partition members 16 and {8 are fixed to
the intermediate shell {4, which is truly cylin-
drical in form, the outer peripheries of members
16 and 18 will be in concentric relationship and
have been welded to the shell {4 before insertion
in the fixture.

Upon closing the fixture upon itself, the end
portions 122 and {32 of the fixture engage the
end members 4f, and since such end members
are only loosely fixed on the ends of member
{2, the members &1 will be concentrically aligned,
which will result from a tilting of one or both
of such members. The partiticn members 20
and 22 may likewise be tilted so that such parti-
tion members are brought into accurately con-
centric relationship.

The tilting action of the partition members 20
or 22 and the end members ! thus compensates
for any bow in the conduit {2 by an amount just
sufficient to bring about the desired concentric
relationship. .

It will be understood that the previously men-
tioned loose fit between the smaller necks of the
members 4{ and the ends of the member {2,
while not introducing an objectionable amount
of gas leakage, does accommodate the just-men-
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tioned tilting movement of the members 41,
The spot welds between the members and the
conduit 12, however, rigidly secure the mem-
bers 41 in place in the adjusted positions there-
of. It will be recognized, also, that the tilting
of the members 4! causes the larger peripheral
surfaces thereof, as well as the just-mentioned
necks, to present a slight oval shape to the co-
operating surfaces 37 and the ends of the con-
duit 12, This ovality is so slight, however, that
it has been found to have no objectionable effect
on the sliding action between the larger periph-
eral surfaces of the members 4 and the coop-
erating surfaces 31. The ovality of the necks,
also, is not objectionable, since it is readily taken
up by the initially locse fit.

While the elements are retained within the
fixture, suitable welding apparatus, illustrated
as comprising the electrodes 150 and 152, are in-
troduced through openings such as i54 in the
outer wall of the fixture and longitudinally
through the conduit (2. Thereafter, such elec-
trodes are brought together and supplied with
welding current. Openings such as 154 are dis-
tributed circumferentially around the fixture,
the number of such openings being determined in
accordance with the number of spot welds which
it is desired to provide at each of the end mem-
bers or partitions. Such openings may also be
provided through the fixture adjacent any of the
partitions at the points at which it is desired to
perform the welding step.

It will thus be seen that since the end members
41 and the partition members {6, 18, 20 and 22
are in concentric relationship to each other that
the conduit 12, with the shell 14, may be inserted
within the outer shell 19, so that the elements
may move longitudinally, due to unequal expan-
sion or contraction, without binding.

Referring to Fig. 2, a modified form of silencer
is illustrated in which such silencer is shown as
being substantially the same as that illustrated
in Fig. 1 except that the end members 41 are
dispensed with. Instead of using the individual
end members 4! which are applied in the assem-
bly as described above, the conduit member 12
is made slightly longer and the outer ends thereof
are pressed outwardly to provide annular end
portions {89 which are slidably received within
the annular portions 87. Neither of the end por-
tions 160 is fixed to the end members 30 or 32
so that both ends are free to slide with respect
thereto. It will thus be seen that the structure
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of Fig. 2 affords the same floating or sliding
action as the construction described in connec-
tion with the illustrated embodiment of Fig. 1.

Formal changes may be made in the specific
embodiments of the invention described without
departing from the spirit and substance of the
invention, the scope of which is commensurate
with the appended claims.

What is claimed is:

1. A method of assembling a structure having
an at least partially enclosed, elongated tubular
shell member and an at least partially enclosed,
elongated tubular inner member telescoped
therewith, and further having at least one par-
tition member extending between the shell mem-
ber and the inner member and seated upon the
inner member at a point intermediate ifs ends,
said inner member being deformed so that said
boint and said ends are not so aligned as to en-
able proper telescoping of said members together,
which comprises fitting annular members onto
the ends of said inner member, adjusting said
annular members so that the peripheries thereof
are so aligned with the periphery of partition as
to enable proper said telescoping, rigidly secur-
ing said annular members to said inner members
in the adjusted positions therect, and thereaiter
telescoping the assembly comprising said inner
member, s&id partition and said snnular mem-
bers into said shell.

2. A method of assembling a structure having
an at least partially enclosed, elongated tubular
shell member and an at least partially enclosed,
clongated tubular inner member telescoped
therewith, and further having at least one par-
tition member extending between the shell mem-
ker and the inner member and seated upon the
inner member at a point intermediate its ends,
said inner member being deformed so that said
point and said ends not so aligried as to enable
proper telescoping of said members together,
which comprises fitting conical member cnto
the ends are of said inner member, tilting said
conical members so that the peripheries thereof
are so aligned with the periphery of partition
as to enable proper said telescoping, rigidly se-
curing said conical members to said inner mem-
bers in the tilted positions thereof, and there-
after telescoping the assembly comprising said
inner member, said partition and said conical

_ members into said shell.

WALTER H. POWERS.
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