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. The invention of this application relates
to. a machine and method for assembling
parts. The invention is disclosed in con-
nection with an elongated muffler shell upon
s which are to be assembled, in spaced rela-
tion, a plurality of annular diaphragms.

In my copending application, Serial No.
613,440, filed May 25, 1932 (#4016), I dis-
close an elongated, sheet metal, shell having

10 a plurality of closely spaced outwardly ex-
truded, minute perforations covering the
entire area of the shell, the shell being pro-
vided with a plurality of axially spaced dia-
phragms in the nature of annular members,

15 each of the diaphragms being more accurate-
ly a frusto-conical, sheet metal part, having
cylindrical flanges projecting axially from
both the large and small ends of the frus-
tum of the cone. The present invention

20 has, for its principal objects, a novel
machine and a novel method for assembling
a plurality of these annuli in predetermined
spaced relation upon the shell.

Still another object  of the invention is

25 to provide novel parts for use in assembling
annuli upon an elongated member.

Still further objects of the invention will
appear upon reference to the following de-
tailed description of the same and upon ref-

30 erence to the appended drawings, in which—

Figure 1 shows an assembly machine of
the invention, with a mufiler shown therein,
in assembled state; ‘

Fig. 2 is a section as"if on the line 2—2

35 of Figure 1; -

‘Fig. 3 is a section as if on the line 3—3
of Figure 2; . N
" Fig. 4 is"an enlarged fragmentary view
of a muffler shell and an associated annulus;

40  Fig. 5 shows a machine of the invention

with parts about to be assembled shown in

place; : : .
Fig. 6 shows a muffler shell per se for
use with a machine and method of the in-
45 vention; : -

1932. Serial No. 619,504.

Fig. 7 shows an assembly of a muffler shell
and spaced annuli, forming a product of the
machine and method of the invention.

T]ye work

. Referring to the drawings, it will be ob-
served that the elongated member or muf-
fler shell upon which the annuli are to be
assembled in predetermined spaced relation
comprises an elongated tube 10 of sheet met-
al provided with a large number of closely
spaced, minute, outwardly extruded perfors-
tions 11 covering substantially the entire
area of the shell. The assembly includes the
muffler shell 10 and a plurality of annuli 12 6o
which are in the nature of frusto-conical,
sheet metal members, having cylindrical
flanges 14 and 15 projecting axially and
away from the frusto-conical portions of
the members, substantially as indicated. A s
plurality of the members 12 are provided, as
many as desired, and while in the drawings
the assembly is shown as being provided
with but two of these, it will o% course be
understood that many more may well be
provided and the present invention con-
templates the assembly of as large a num- -
ber of these members as desired. ‘Further
these members are securely fixed to the shell
by the method of the invention and are se- 78
i;ured thereon in predetermined. spaced re-
ation. » -
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The machine ,

~ The machine of the invention, which as-
sembles the members 12 or cones, as they are
often described, upon the shell includes a
base 20 from which project upwardly a plu-
rality of posts 21, two only of these being
shown, although others may be provided if
desired: The upper ends of the posts are
free, as shown. .Slidable upon the posts and
placed thereon over the free ends of the latter
are a plurality of supporting 1I))la,tes 22 which'
are relatively heavy so as to be rigid and so 90
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as to be capable of withstanding great pres-
sures without deflection. The plates are pro-
vided with set screws 23 whose ends are
adapted to be engaged in any one of a number
of closely spaced, aligned notches 24 in the
posts. The plates 22 may be spaced in pre-
determined relation, in accordance with the
predetermined spacing for the cones, and
when so spaced may be clamped in place
on the posts 21 by the set screws 23. Each
of the plates has a relatively large central

~aperture 26 and a relatively wide slot.27 con-
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necting the aperture 26 with the edge of the
plate, to provide an exit way for the assem-
bled muffler shell, as will later be described.

Adapted to be placed in the central aper-
tures 26 are filler pieces 28 having central,
frusto-conical apertures or seats 29 in which
may be seated the frusto-conical members 12.
It will be observed at this time that for any
machine there are provided a large number
of these filler-pieces having differently sized
and shaped central apertures, corresponding
to the various sizes and shapes of the cones
which are to be assembled in the machine,
the filler pieces being selected for the parti-
cular size and shape of the cones. Further,
each filler piece 26 has a slot 31 of the same
size as the slots 27 of the plates, these slots
cooperating when aligned, to define an exit
way for the assembled mufller shell. Further
each plate has, on the side thereof opposite
its slot 27, an orienting bar 32 held securely
thereon by bolts 83, which bar has a flat sur-
face adapted to cooperate with a flat surface
34 of the filler pieces, to orient the latter with
respect to the plate so that the slots 81 and
27 will be in accurate alignment.

Another set of filler pieces 36, are provided,
and each of these, instead of having a central
aperture and seat 29 and a slot 81, is in the
nature of blank filler pieces, that is to say, it
is a solid filler adapted to plug the aperture
of the plates 22, for purposes to be described.

The parts so far mentioned comprise the
stationary members of the machine and are
set up for a particular job and thereafter not
moved, :

The movable part of the machine is in the
nature of a ram 40 mounted on the end of a
piston rod 41 reciprocable in a cylinder 42,

the ram being movable along the axis of the

aligned filler piece apertures 29 substantially
asindicated. For moving the ram along such
axis back and forth, any power means may
be used and a conventional compressed air
or fluid pressure, power means is indicated by
the pipes 43 to be controlled by a valve 44.

. Tt will be understood at this time that means
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other than the pneumatic or fluid presstre

power means might be used with attendant -

results.
T he method

The method of the invention will now be

1,907,656

described with reference to the machine dis-
closed. When the machine is set up for a
particular assembly one of the plates 22 will
be provided with a blank filler piece 36. Oth-
ers of the plates will be provided with filler
pieces 28 selected for the particular assem-

bly desired, all of the plates being spaced

along the posts 21 in accordance with the de-
sired spacing of the cones on the muffler shell ;
so set up the machine is ready for use.

The first step is to have the ram 40 in its
most elevated position, substantially as shown
in Figure 5. After the ram is elevated or
while it is being elevated, cones are placed
and seated in the filler pieces 28, these cones
readily finding their proper positions in these
filler pieces due to the fact that the apertures
or seats 29 are designed to fit the cones being
used. The plates 22 at this time support
and space the cones in accordance with the
desired spacing.

The operator ther, while the ram is ele-
vated, places a muffler shell in the machine
with its end adjacent the uppermost one of
the filler pieces 28 and with its axis in line
with the axis of the filler pieces. It will be
observed that it is not necessary for the oper-

ator to hold the muffler shell in place, for

its own weight, coupled with the fact that it
finds its seat in the uppermost one of the cones
already placed in the machine, serves to hold
the shell in place without assistance.

The operator then manipulates the valve
44 to cause the ram 40 to be lowered. The
ram engages the upper end of the muffler
shell and slowly forces the mnffler downward-
ly through the various filler pieces until the
lower end of the muffler shell engages and is
stopped by the blank filler piece 36. At this
time the operator manipulates the valve 44
to stop advance movement of ram 40 and to
return the ram to its elevated position. All
that remains then for the operator is to re-
move the assembly of the muffler shell and
the cones, which he does by raising the assem-
bly slightly in the machine, so that the cones
are clear of the filler pieces and then sliding
the assembly transversely out of the machine,
with the muffler shell passing through the
aligned slots 81 and 27.. :

Broadly the method may be deseribed as
including the steps of forcing a muffler shell
or other elongated member through a plu-
rality of suitably spaced and supported an-
nuli along the longitudinal axis of the elon-
gated member and- along the longitudinal
axis of the aligned annuli, and removing the
assembly from the assembly device or ma-
chine transvercely of such axes.

" It will be observed at this time that the ex-

‘trusions of the perforations 11 on the muffler
“shell cooperate with the flanges 14 in a manner

which assists in creating a satisfactory se-
curement between the muffler shell and the
cones. The flanges 14, being of sheet metal
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and being attached to the frusto-conical
parts of the members 12, are more or less pli-
able and as the muffler shell is forced through
the cones the flanges 14 give slightly to per-
mit passage of the muffler shell and then con-
tract to effect what amounts to a press fit at
the flanges 14. This feature is of particular
importance in connection with sheet metal
work, where manufacturing inaccuracies and

-tolerances might otherwise prevent the use

of the method disclosed.

It will further be observed that while the
cones are securely fastened to the muffler shell
by the method of the invention, such secure-
ment may be enhanced and preferably is en-
hanced for muffler use, by welding the cones
to the shell after the cones are assembled with
respect to the same. The assembly of the in-
vention makes the task-of welding the cones
to the shell much easier since the assembly
may be brought to and manipulated in the
welding machine without fear of relai ve
movement between the cones and the shell.

Now having described the invention and
embodiments thereof, it will be observed that
the same is not to be limited to the specific
details shown, but only by the scope of the
claim which follows. '

What I claim is:—

The method of assembling spaced sheet
metal plates having axially alined holes on
an elongated hollow sheet metal cylindrical
member, which comprises forming resilient
axially extending edge flanges continuously
around the axially alined holes, forming re-
silient outward projections on the member,
and pressing the member, through the holes -
of the plates, with the flanges engaging the
projections so that their mutual resiliency
will cooperate in maintaining the plates and
the member in assembly.

In testimony whereof I affix my signature.

VIRGIL OLDBERG. -




