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PATENT OFFICE. 
MICHAE, JOSEPH. O'CONNOR, OF BLOONINGDALE, NEWJERSEY. 

MUFFLER. 
Application filed July 17, 1923. Serial No. 652,133. 

To all whom, it may concern: 
Beit known that I, MICHAEL J. O'Con NOR, 

a citizen of the United States, residing at 
Bloomingdale, in the county of Passaic and 

5 State of New Jersey, have invented certain 
new and useful Improvements in Mufflers, 
of which the following is a specification. 
My said invention relates to a muffler de 

signed particularly for use with internal 
10 combustion engines though capable of use 

in other relations. Some of the objects of 
the invention are to provide a muffler which 
shall be comparatively simple and inexpen 
sive to manufacture, which shall leave the 

15 exhaust pipe clean and which by reason of a 
gradual reduction or what may be called a 
shaving down of the exhaust shall be par 
ticularly efficient and silent in operation. 
A further object of the invention is to 

provide a muffler which shall be constructed 
mainly of sheet metal and which shall there 
fore be light in weight and by reason of the 
fact that the parts may be pressed or stamped 
into shape shall keep the cost of manufac 
ture down to a minimum. 

Referring to the accompanying drawings, 
which are made a part hereof and on which 
similar reference characters indicate similar 
parts, 

Figure 1 is a longitudinal section of a pre 
ferred form of my invention, 

Figure 2, a section on the line 2-2 of 
Fig. 1, 

Figure 3, a rear elevation, 
Figure 4, a plan of a stepped tube form 

ing the inner member of the device, 
Figure 5 a longitudinal Section of a modi 

fied form of the invention, 
Figure 6, a front elevation of the same. 
Figure 7 a rear elevation thereof, and 
Figure 8, a vertical section on line 8-8 

of Figure 5. 
In the drawings reference character 10 in 

dicates a stepped tube preferably of sheet 
45 metal, said tube decreasing in diameter step 

by step from the large open end which is 
adapted to be connected to the exhaust pipe 
of the engine toward the front end where 
the tube flattens into two parallel walls or 

50 plates 11 which may lie So close together as 
to almost touch one another. 
allel end walls constitute the termination of 
oppositely located flutes 12 running from 
end to end of the stepped tube. In addition 

55 to the parts so far described the tube com 
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prises in effect a series of separate semi-cy 
lindrical parts separated in one direction by 
crescent-shaped openings, the location of 
which is indicated by the arrows passing 
through the tube at intervals along its 
length: The final opening as indicated at 
13 in Figure 4 is of slightly different shape 
by reason of the iuxtaposition of the paral 
lel plates. 

in a direction transversely of the tube the 
semi-cylindrical parts are supported by the 
fins or flutes 12 which as will be understood 
are integral with the sections, the latter be 
ing pressed out of a single cone of sheet 
metal in a preferred form of the invention 
and as will be evident this tube may be made 
with practically no loss of material and by 
a simple and inexpensive operation. In the 
manufacture of the inner stepped tube a 
series of pairs of transverse slits may be 
made at opposite sides of the tube and pref 
erably at equally spaced intervals along the 
same, whereupon the entire tube is imme 
diately pressed into the form shown with 
cylindrical sections of progressively decreas 
ing diameter. 
Adjacent each step from one diameter to 

another the tube is surrounded by a disk 14. 
preferably having similarly directed flanges 
15 for convenient means of attachment to 
the adjacent parts. The inner flange of 
each disk may be welded or brazed ol' other 
wise secured to the Outer lips of the semi 
cylindrical sections of the stepped tube 
while the external flange may be similarly 
secured to the inner face of one of the re 
spective cylindrical tubes 16 and 17 surround 
ing the stepped tube. As here shown the 
cylindrical tubes have openings 18, the po 
sitions of certain openings being indicated 
by the arrows extending through the Open 
ings and the material of the tube at 19 is 
bent inwardly in punching out the openings 
to aid in positioning and securing in place 
the various disks 14. The tube 16 is sur 
rounded by still another tube 20 forming the 
imperforate outer wall of the muffler. 
will be noted that all the tubes are concen 
tric in the preferred form. 
The ends of the muffler are provided with 
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front and rear closures 2 and 22 each of 
which preferably consists of a sheet metal stamping. The front closure, has a flange 
23 adapted to surround the exhaust tube 24. 
The flange 23 and the exhaust tube 24 may 
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be secured together in any suitable man 
ner, as by pins or rivets 25 which may be 
concealed and held in place by a collar 26. 
The forward face of the disk adjacent to the 
rim 23 abuts against the flutes 12 at the lear 
end of the stepped tube and the rear face 
of the front closure 22 also abuts against 
said flutes to afford a strong bracing action 
of the parts. The disk 21 is shown as hav 
ing an annular internal lib 27 spacing and 
holding in place the respective tubes 16 and 
20 and also forming a convenient space to 
receive and conceal the heads 28 of the bolts 
29 a plurality of which extend from end to 
end of the muffler for holding the parts in place. 
At the forward end of the muffler the 

bolts extend through the front closure 22 
and are provided with nuts 30 and with 
spacers 31 resting against the irregular front 
face of the closure. This closure is so 
formed as to provide a pair of flanges with 
in which the ends of the respective tubes 16 
and 17 fit closely to hold them in place and 
has also a concentric Outer face to receive 
the end of the Outer tube 20. The closure 
22 has openings 32 arranged in two series, 
the outer series communicating with the an 
nular chamber between tubes 16 and 20 
and the inner series communicating with the 
annular chamber between tubes 16 and 17. 
The tube 17 is supported at its front end 

by an annular flange 33 formed on or se 
cured to the adjacent disk 14. In some in 
stances the sleeve 17 inay be dispensed with 
and all of the disks will then be formed of 
equal size So that the various steps of the 
inner tube will open into successive cham 
bers of equal diameter which therefore may 
be of increasing size. 

In the operation of my device above de 
Scribed the exhaust from the engine will 
enter at the front end of the stepped tube 
and concentric crescent shaped segments will 
be shayed or peeled off the outer surface 
of the blast of hot exhaust gases. Sch 
parts of the exhaust may expand in the 
chambers between the concentric parts of 
tubes 10 and 16 and may gradually pass 
through the simall openings 18 into the cham 
ber between the tales 16 and 20, after which 
the gas may gradually pass out through the 
outer series of openings 32. The blast pass 
ing along the stepped tube is cut off by 
gradual increments and passes out into the 
respective chambe's aid then through the 
openings 18 into the outer annular channe' 
in a gradual and very silent manner, the last 
part of the blast passing through the open 
ings 13 near the real end of the tube. 

in the embodiment of the invention so 
far described the parts of the blast reaching 
the rear end of the muffler will have a stage 
of expansion distinct from that of the gas 
passing through the other compartments 
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and partly additional thereto by reason of 
the openings 34 leading from the inner an 
nular chanber through tube 6 to the outer 
chamber between tubes 16 and 20. Such a 
mufflei i prefer to use on such engines as 
al'e used on airplanes and the like where 
they will add to the efficiency of the device. 

In a modified form of the invention, as 
shown in Figures 5 to 8, a stepped tube is 
shown similar to that shown in Figure 
1 but formed different in that each of the 
Sections 35 is distinct and separate from 
every other. These sections at their free 
ends are surrounded by disks 36 which may 
be welded or brazed to a tube 37 and at their 
inner edges may be connected to outwardly 
cxtending flanges of the sections 35 by means 
of rivets 3S Oi in any other desired man 
ner. Between the concentric ends of the 
adjacent Section 35 there will be annular 
passages for exhaust gases to escape into 
the respective chambe's located between the 
stepped Sections and the tube 37 and this 
tube is provided with openings through 
which the gases may escape into an annular 
charaber between sleeve 37 and the outer 
tube or casing 39. As in the modifications 
illustrated in figure 1 the parts of the 
sleeve 37 which are bent down in forming 
the exit openings may serve to position and 
secure the disks 36 in place. 
The front end closure 39 may consist of 

a flat circular plate having a rearwardly ex 
tending central flange 40 to be connected 
to the exhaust pipe in any usual or conven 
ient manne'. A rear closure 42 has a flange 
45 fitting within the tube 37 and a flaring 
annulus 43 has a surface fitting within the 
tube 39 and a flange 44 against which the 
end of said tube abuts. The annulus 43 
at its inner periphery engages the outer 
edge of the disk 42 and thus serves to space 
tubes 37 and 39 from one another. 

it will be seen that the rearward tube 35 
is open and that the disk 42 and a cross-bar 
45 carried by the annull's 43 support be 
tween then a spacer 46 carrying a pointed 
member 4 so located that the point is spaced 
fronn said tube 35 but is directed toward 
the center line of the same. The annulus 43 is 
perforated at 48 to provide an outlet for the 
gas froin) the chamber at \veen the sleeves 
37 and 39. The parts are held together by 
bolts 29 similar to those in the preferred 
modification and having nits 30. In addi 
tion to these poits a pair of bots 48 are 
provided for holding the parts together. 
These bolts extend from end to end of the 
nufter and are held in place by nuts 50. 
Space's 49 Sir "ound the bolts and separate 
the disks 36 equaily from one another at 
all points. 

have shown the parts made of pressed 
sheet metal in the form shown in Figures 1 
to 4, while in that of Figures 5 to 8 all parts 
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are similar except the end pieces of the 
muffler which are castings. It is to be 
understood, however, that I do not limit 
myself to any specific material or any pal 
ticular Way of handling it. 

It is to be understood also that my de 
vice may be modified in various ways with 
out departing from the scope of the inven 
tion and therefore I do not limit myself 
to the forms shown in the drawings and de 
scribed in the specification but only as indi 
cated in the appended claims. 
Having thus fully described my said in 

vention, what I claim as new and desire to 
secure by Lette's Patent, is: 

1. In a muffler for explosive engines, an 
annular outer chamber, a conical tube con 
centric therewith, said tube having stepped 
integrally formed cylindrical portions, sepa 
rate secondary chambers between the tube 
and the outer chamber, and passages con 
necting the secondary chamber respectively 
to the outer chamber and to one of the steps 
of the conical tube, substantially as set forth. 

2. A muffler for explosive engines colm 
prising an outer annular chamber, a tube 
concentric thereWith comprising a series of 
integrally formed cylindrical Sections pro 
gressively decreasing in size, secondary 
chambers between the tube and the outer 
chamber, and passages, connecting the Sec 
ondary chambers respectively with One of 
said cylindrical sections and with the outer 
chamber, substantially as set forth. 

3. A muffler for explosive engines com 
prising an outer annular chamber, a tube 
concentric therewith comprising a series of 
integrally formed cylindrical sections pro 
gressively decreasing in size, annular sec 
ondary chambers between the tube and the 
outer chamber, and passages connecting the 
secondary chambers respectively with one of 
said cylindrical sections and with the outer 
chamber, substantially as set forth. 

4. In a muffler for explosive engines, a 
pair of concentric tubes forming an outer 
chamber between them, a tube composed of 
integrally formed cylindrical sections of 
progressively decreasing diameter extend 
ing lengthwise of the muffler, a disk adja 
cent an end of each section closely embrac 
ing the same and Secured at its outer periph 
ery within the inner concentic tube, pas 
Sages leading from said sections to spaces 
between adjacent disks and passages leading 
from such spaces to the outer chamber, Sub 
stantially as set forth. 

5. In a muffler for explosive engines, a 
pair of concentric tubes forming an outer 
chamber between them, a tube composed of 
integrally formed cylindrical sections of 
progressively decreasing diameter extending 
lengthwise of the muffler, a disk adjacent an 
end of each section closely embracing the 
same and Secured at its outer periphery 

within the inner concentric tube, substan 
tially crescent shaped passages leading from 
said sections to the spaces between adjacent 
disks, and passages leading from Such spaces 
to the Outer chamber, substantially as set 
forth. 

6. In a muffler for explosive engines, an 
annular outer chamber, a tube arranged con 
centrically with said chamber comprising a 
plurality of integrally formed cylindrical 
sections of progressively decreasing diam 
eter, passages through the tube between Said 
sections, secondary chambers between the 
tube and the Outer chamber opening out of 
said passages, and passages between the Sec 
ondary chamber and the outer chamber, sub 
stantially as set forth. 

7. A muffler for explosive engines having 
an annular outer chamber, a tube in said 
chamber having communication with the ex 
haust pipe of the engine and comprising a 
plurality of integrally formed cylindrical 
sections progressively decreasing in dian 
eter, a closure for the rear end of the muffler, 
passages leading through said closure, an 
outer annular chamber connected to said 
passages, secondary chambers within the 
outer chamber, and passages leading from 
said tube to said secondary chamber, sub 
stantially as set forth. 

8. A muffler for explosive engines having 
an annular outer chamber, a tube in Said 
chamber having communication with the ex 
haust pipe of the engine and comprising a 
plurality of integrally formed cylindrical 
sections progressively decreasing in diam 
eter, a closure for the rear end of the muffler, 
passages leading through said closure, an 
outer annular chamber connected to said 
passages, secondary chambers within the 
Outer chamber, passages leading from said 
tube to said secondary chamber, a front clo 
sure for the muffler, and concentric struc 
tural variations on the adjacent faces of said 
closures for holding the walls of the outer 
chamber in spaced relation, substantially as 
set forth. 

9. In a muffler for explosive engines, a 
plurality of tubes forming concentric annu 
lar chambers, a tube having stepped inte 
grally formed walls arranged concentrically 
of such chambers, a disk for each step of the 
tube separating the Space between the 
stepped tube and the adjacent concentric 
tube into secondary chambers, passages lead 
ing from the stepped tube into the secondary 
chambers, passages leading from the Second 
alry chambers into said concentric chambers, 
closures for the ends of the muffler, and 
structural variations on said closures for 
holding the concentric tubes in spaced rela 
tion to each other, Substantially as set 
forth. 

10. In a muffler for explosive engines, a 
plurality of tubes forming concentric. annu 
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lar chambers, a tube having stepped inte 
grally formed walls arranged concentrically 
of such chambers, a disk for each step of the 
tube separating the space between the 
stepped tube and the adjacent concentric 
tube into secondary chambe's, passages lead 
ing from the stepped tube into the secondary 
chambers, passages ieading from the second 
ary chamber's into said conce:htric chambers. 
closures for the ends of the mufie", st'uc 
tural valiations on said closui'es for support 
ing the concentric tubes in spaced relatio} to 
each other, and bolts extending frog end to 
end of the muffler thi'ough the outer annular 
chamber for holding said closures in place, 
substantially as Set forth. 

11. In a muffler for explosive engines, a 
substantially conical tube, a tube concentric 
the 'ewith, apertured disks starrounding the 
inner tube and separating the space between 
said tubes into annulai' compartments, the 
outer tube having openings punched the rein 
providing outlet passages for said coin): 't- 
lments, the material displaced from said tube 
securing said disks in place, substantially 
as set forth. 

12. A muffler for explosive engines coll 
prising a series of cylindrical sections of 
progressively deceasing diameter, said 
Series of sections being a ranged in end to 
end relation and connected at their ends by 
oppositely disposed integ'ai filtes, Substan 
tially as set forth. 

13. A method of prepairing stepped tubes 
comprising transversely slitting a conical 
tube equally at opposite sides through heal'- 
ly its entire circumference and pressing the 
tube to form simultaneously a series of cyl 
inders of progressively decreasing diameter 
and oppositely located flutes connecting said 
cylindel's, substantially as set forth. 

14. A method of preparing stepped tubes 
comprising transversely slitting a conical 
tube equally at opposite sides through near 
ly its entire circumference and pressing the 
tube to form simultaneously a series of cyl 
inders of progressively decreasing diameter, 
oppositely located flutes connecting said 
cylinders and a parallel sided flattened end 
portion, substantially as set forth. 

15. A method of preparing stepped tubes 
comprising transversely sitting a conical 
tube equally at opposite sides through nearly 
its entire circumference and pressing the 
tube to fol'm simultaneously a series of cyl 
inders of progressively decreasing diameter 
and oppositely located flutes connecting said 
cylinders the contiguous ends of adjacent 
cylinders being separated by substantially 
crescent-shaped openings, substantially as 
set forth. 

16. In a muffler for explosive engines, a 
pair of concentric tubes forming an outer 
annular chamber extending the length of 
the muffler, a third concentric tube forming 
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with the inner of said first-named tubes a 
chamber of shorter length, end closures for 
the muffler having their faces shaped to stus 
tain the tubes in concentric relation, a 
stepped tube concentric with said first-named 
tubes, a series of disks Sui'rounding said 
stepped tube and dividing the space between 
said tube and the adjacent concentric tube 
into annular secondary chambers, a flange 
On one of said disks supporting the inner 
end of the third concentic tube, passages 
leading from the stepped tube into the sec 
oiliary chambers and from the secondary 
chambers into the outer chamber, and pas 
sages leading from the outer chamber 
through one of said end closures, substan 
tially as set forth. 

it. In a muffler for explosive engines, a 
pair of concentric tubes forming an outer 
annular chamber extending the length of 
the mufie", a third concentric tube forming 
with the iner of said first-named tubes an 
annular chanber of shorter length, end clo 
sures for the muffler having their faces 
shaped to sustain the tubes in concentric rela 
tion, a stepped tube concentric with said 
first-named tubes, a series of disks sur 
rounding said stepped tube and divid 
ing the space between said tube and the 
adjacent concentric tube into annular Sec 
ondary chambers, a flange on One of said 
disks supporting the inner end of the third 
concentric tube, passages leading from the 
secondary chambers into the Outer chamber, 
one or more passages leading from the Sec 
ond annular chamber into the first, and pas 
stages leading from said concentric chambel's 
into the atmosphere, substantially as set 
forth. 

18. In a muffler for explosive engines, a 
plurality of concentric tubes of sheet metal 
providing one or more outer chambers, a 
stepped inner tube of sheet metal providing 
a secondary chamber between said tube and 
the adjacent concentric tube, sheet metal 
disks surrounding each step of the tube and 
secured to the same and to the interior of 
the adjacent concentric tube, and passages 
leading from each step to the chamber about 
the next step and from the secondary cham 
ber into the outer chambel respectively, sub 
stantially as set forth. 

19. A sheet metal element for muffler's 
comprising a series of cylindrical Sections 
of progressively decreasing diameter ar 
ranged in end to end relation and connected at 
their ends by oppositely disposed flutes of 
metal integral with said cylindrical sections, 
substantially as set forth. 

20. A muffler comprising an outer casing, 
a tube concentric there with consisting of a 
plurality of cylindrical sections of progres 
sively decreasing diameter, lateral flutes 
connecting said sections extending from end 
to end of the muffler, end closures for the 
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muffler bearing against the extremities of 
said flutes, and bolts connecting said end 
closures, substantially as set forth. 

21. A muller comprising an outer annular 
chamber having inner and outer walls, a 
concentric inner chamber having a series of 
stepped walls, a partition member carried 
by each of Said stepped walls dividing the 
space between said outer chamber and said 
concentric chamber into compartments, said 
partition member being secured in position 
by inwardly extending portions struck out 

5 

from the inner wall of said annular outer 
chamber, said struck out portions providing 
passages leading out of said compartments, 
Substantially as set forth. 
In witness whereof, I have hereunto set 

my hand and seal at Washington, District 
of Columbia, this sixteenth day of July, 
A. D. nineteen hundred and twenty-three. 

MICHAEL JOSEPH O'CONNOR. L. s. 
Witnesses: 

CHAS. E. RIORDON, 
FRANK W. DAHN, 
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