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UNITED STATES PATENT OFFICE.

WILLIAM H. WINSLOW, OF CHICAGO, ILLIN‘OIS. ASSIGNOR TO. THE STEAM POWER
DEVICES COMPANY, OF CHICAGO, ILLINOQIS, A CORPORATION OF ILLINOIS.

MUFFLER.

1,005,913,

To ll whom §t may concern.

Be it known that I, Witraan H. Wins-
Low, a citizen of the United States, residing
at Chicago, in the county of Cook and State
of illinos, have invented n certain new and
useful Tmprovement in Mufflers, of which
the following is a full, clear, congise, and
exact deseription, reference being had to the
recompanying drawings, forming a part of
this specification, - _

My invention relates to muftlers, particn-
larly to mufflers for muffling the -exhaust
from automobile engines. In some muf-
flers of the prior art. a tube or pipe adapted
for connection with the exhaust outlet of
the engine extends through an inclosing

shell, which connects with the atmosphere, »

there being a pluarality of outlets from the
These outlets are
intended to break wp the exhaust gas into
a plurality of streams, and thus to mullte
the exhaust noise. In these prior muofllers,
however, this inner plate has comparatively
thin walls, add, therefore, the outlets are
short and afford very little resistance to the
gases flowing therethrough, the resuly being
that considevable part of the energy is re-
tained by the gas after leaving the' outlets
and there is still notge. ' The streams issuing
from these outlets ave also uniform and the

- individual noises produced tend to accumu-
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late.

One of the main featnves of my invention
Is to increase the length of the passageways
from the pipe to the in¢losing shell, there-

by interposing considerable resistance to the.

path of gases through said passageways, the
result being that the gases have lost the
greater part of their energy when they
emerge from the passageways, and the noise
will be very much reduced. ‘
The second feature of my invention is to
50 arrange the passageways that ihe regu-
larity of outflow is broken up, and I ean
also cause the streams te act. differentially
on each other. The individual noises are

-therefore prevented from accnmulating, and

the differential arrangement causes the
noises to counteract and destroy each other,

the final result being that a most efficient |

muffler is obtained. The passageways ean
be provided by thé application of tubes to

‘the pipe, which tubes may be of varying

length and direction. o :
In the accompanying drawings the above

Speoifioation of Letters Patent.

Serial No. 538,541,

features of m invention and other features
will be plainf;r tllustrated, o
- In these drawings Figure 1 is o dinmetri-
al longitudinal scctional view of a mutfer
of my construction and the draft flue of a
steam boiler associated therewith, Wig. 9 is
an enlarged scctional view tauken on plane
2—2 of Fig. 1, I'ig. 3 is a diametrical sec.
tional view of the end of 1 mufller showing
a maodified arrangement, amd Fig. 4 is a sec-
tional view 'taken on line 4—1 of Fig. 3.
The mufller comprises the cylindrical in-
closing shell T having ends 2 and 3, which
ends have annular grooves 4 und 3 respec-
tively into which the ends of the shell en-
gage. The end 2 is provided at its center
with a eylindrical pocket 6 threaded inter:
mlly to receive the threaded end of the

eduction pipe 7. The end 8 has the central
openmg & through which passes the other

end of the pipe 7. The outer edge about this
opening 8 1s cut away to forn the tapered
surface 9. The outer end of the pipe 7 is
also threaded and receives a washer 10 and

A nut 11, the washer 10 having the annular

groove 12, whieh groove and the tapered
surface 9 form a pocket for a gasket ring
13, which way be of asbestos,
being screwed into the pocket 6
11 being drawn tight, ‘t]]w ends 2 and 3 will
be securely clamped to the shell 1" and the
packing ring will seal the opening 8. The
outer end of the pipe 7 also receives a flexi-
ble coupling pipe 14, secured thereto as by
means of a clamping band 15, the other end
of this coupling plate being connected to the
exhaust pipe 16 of any engine, such as an
automobile steam engine or a gas engine,
The shell may also be sarrounded by layers
17 of material, such as asbestos, which may
be surrounded by the ornamental covering
shell 18. Tf the muffler is to be used for a

and the nut
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steam engine, a drain pipe 19 connected with .

the interior of the shell 1 will serve to drain
water of condensation from the shell.
" Near the exhaust end of the muffler is
provided the outlet stud 20, which is securad
to and communicates with a’ pipe or tube 91
parallel with the muffler, this pipe heing
closed at its left end by the wall 92 und open
at its other end.

In Fig. 2 is shown a convenient method
for supporting the muffler when the muffler

is used in association with an automabile

steam engine, 23 represents the.floor of the
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vehicle, and 24 represents the semi-cylindri-
cal qaft flue from the boiler of the engine.
The pipe 21 is supported by the shell 24
and is held thereto by bands 25 whose ends
26 pass through the shell 24 and are riveted
thereto. . The outlet stud 20 passes through
tht shell 24 and thus the exhaust end of the
muffler is supported. The cther end of the
mufller is earried by a band 27 whose ends 28
ave secured to the shell 24 by means of rivets
or by micans of bolts 29, as shown,

A multiplicity of passageways 30 is pro-
vided for connecting the interior of the pipe
7 with'the intevior of the shell 1. These pas-
sageways, as shown, in Fig. 1, are provided
Ly small pipes or tubts 31 extending throngh
openings 32 drilled through the wall of pipe
7. These eduction tubes are of considerable
length in comparison to the thickness of the
wall of pipe 7 and of comparatively small
diameter. The exhaust gas entering with
considerable force from the engine exhaust
into the pipe 7 must flow through these educ-
tion tubes and is Lroken up into a multiplic-
ity of streams. The tubes, however, inter-
pose considerable resistance to the flow of
the streams, and the encrgy in the gas,
which would tend to produce noise is in
greater part transformed.  To further re-

“duce and destroy the noise factors, T have

arranged the tubes o that the regularity of
flow and direction is broken, Tf the tubes
were all of the same length and theiv outlgis
all in the same plane, the noise Tacters of the
individual streams wonld act cumulatively,
but by having the tubes of varying length
and arranged to direct the slreaws in vary-
ing directions, thix unit or cumnulative tend-
ceney is broken up and practically complete
muilling results.  As shown in Figs. 1 and
2, rows of openings 32 ave drilled through
the pipe 7 and the tubes 31 inserted and se-
cured in any suitable manner, as by solder-
ing or threading. As shown the tubes are
of varying length, sone being shorter and
some “longer. The arrangewent is also

shown whereby tubes may cause the streams.

therethrough to act differently upon each
other, sce for example tubes 30* and 30° in
Tig. 1, whose ends are turned toward each
other so that the streams issning therefrom
will strike each other and neutralize each
other’s energy so that there will be no re-
sultant noise. The tubes ma§ also be of
varying diameter and T preferably employ
a plurality of larger tnbes, which will allow
the oseape of ‘water of condensation from

the pipe 7. The aggregate arvea of the tubes

should alse be such. with relation to the
cross-sectional area of the pipe 7 so’that
{here will be no back pressure on the engine.
An opening 33 will be provided in the end 2
by means of which a suitable gage (not
shown) can be connected with the pipe 7 to

5 test for back pressure. The exhaust gas,

“rection and length,

1,005,013

therefore, when coming from the engine
rushes into pipe 7 and is broken up into
gtreams which flow through the tubes 31
and from which the greater part of the noise
energy is extracted on account of the resist>
ance of the tubes, the noise factors being fur-
ther reduced and destroyed by the irregular-
ity or differential arrangement of the.tubes,

the gases then flowing through outlet 20

and pipe 21 into the draft flue 24 and to-the
atmosphere. The gases are projected longi-
tudinaly through the draft flue and create
more or less vacuum effect, which increases
the boiler draft in a manner well-known in
the art. Auxiliary outlets in the form of
small holes 30’ may also be provided to as-
sist in breaking up the face and the direction
of the gas streams. o '

In Figs. 3 and 4 is shown a modified ar-
rangement. Instead of forming the resist-
ance eduction passageways of tubes, the pipe
7 could have sufficiently thick walls through
which the passageways 30 are drilled. The
passageways thus formed could be of vary-
ng diameter and direction. o

Other arrangements and constructions are
also possible, which would produce the vari-
ous features of my invention, and I do not,
therefore, wish to limit myself to the partie-
ular constructions and arrangements shown.

I-desire to secure the following claims by
Tetters Patent: :

1. Tn a mufller, the combination of a pipe
adapted for conmection with an engine to
receive the exhaust gases, and a multiplicity
of small-bore tubes extending from said
pipe in different and irregular directions,
sa1d tubes being also of different lengths.

9, Tn a mufller, the combination of a pipe
closed at one end and adapted for connec-
tion at its other end with an engine to be
muffled, and a plurality of cutlets from the
interior to the exterior of said pipe, said out-
lets being irregular as to their direction,
length and size. o

3. Tn a mufller, the combination of a pipe
closed at one end and adapted for connection
at its otlier end with an engine to be muffled,

and a plurality of fine tubes supported b

and conneeting the interior of the pipe wit
the exterior thereof, said tubes being rela-
{ively irregular and different as to their di-

4. Tn a mufller, the combination of a shell
forming an expansion chamber, a pipe ex-
tending centrally throngh said shell, the en-
trance to the end of said pipe being adapted
for connection with an engine to be muffled,
the other end of said pipe being closed by
an end wall of said shell, and a plnrality of
high-resistance outlets for connecting said
cther end of the pipe with the interior of
the shell, there being an atmosphere outlet
fron snid shell near the entrance end of
suid pipe. ’
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5. In a muffler, the combination of a ey-
lindrical shell forming an expansion cham-
ber, a pipe extending centrally through the
shell, the entrance end of said pipe extend-
ing through one end wall of said shell and
adapted for connection with the engine to
be mufled, the other end of said pipe screw-
ing into the other end of said shell to be
closed thereby, and an outlet for connecting
said other end. of the ‘pipe with the expan-
sion chamber, said outlets being relatively
irregular as to their direction, there being
an atmosphere outlet from the shell near the
entrance end of the pipe.

6. In a muffler, the combination of a cy-
lindrical shell, a pipe extending centrally
through said shell, the entrance end of the
pipe extending through one end wall of
the shell and adapted for connection with
an engine to be muffled, the other end of
said pipe being supported and closed by the
other end wall of said shell, and a multi-
plicity of small-bore tubes connecting said
other end of the pipe with the exterior,
said tubes being irregular as to size, direc-
tion and length, there being a single cutlet

from said shell connected with the atmos-

phere.

7. In a muffler, the combination of a pipe
adapted for connecticn with an engine to
receive the exhaust gases, a multiplicity of
tubes extending from said pipe in different
and irregular directions, the bore and length
of said tubes being such that flow there-
through is deprived of the pressure element
to cause the gas to issue in the form of
compact jets having only a velocity element.

8. In a muffler, the combination of a pipe
adapted for connection with an engine to
receive the exhaust gases, a multiplicity of
tubes extending from said pipe in different
and irregular directicns, the bore and length
of said tubes being such that flow there-
through is deprived of the pressure element
to cause the gus to issue in the form of

campact jets having only a velocity element,
said pipe extending differentially against
each other. ’

9. In a mufller, the combination of a pipe
adapted for connection with an engine to
receive the exhanst gases, and a mult] plicity
of small bore tubes extending from said
pipe to break the gas flow into a plurality
of jets, the walls of said tubes at their ends
being perforated to further assist in break-
ing up of the gas flow. , o

10. Tn'a mufiler for engines, the combina-
tion of a first cylindrical compartment for
receiving ihe exhaust gases, a concentric
compartment for receiving such gases from
the first conipartment, and an annnlar par-
tition separating such compartinents, such
partition having formed therethrongh a

plurality of holes of less diameter than
length to afford surfaces for frictional en-
gagement with the exhaust gases,

1L, In a muffler for en ines, the combina-
tion of two concentric tubes of different di-
ameter adapted to form two compartments,
one of such compartments adapted to be con-
nected to the engine to receive the exhaust
gases and communicating with the other
compartment solely by means of openings
of smaller diameter than length through the
inner tube, such other compartment having
a free outlet opening to the atmosphere.

12. In a muffler for engines, the combina-

tion of a first compartment for receiving the
exhaust gises, and a second . compartment
for receiving such gases from the first com-
partment and delivering the same to the
atmosphere, such compartments formed by
means of two concentric tubes of different
size, the inner tube being comparatively
thick and having a multiplicity of small
bore holes formed therethrough.
- 13. In a mufller for engines, the combina-
tien of a first pipe, a second pipe disposed
within the first pipe and small bore tubes
extending from the second pipe and adapt-
ed to afford high surface resistance to the
passage of exhaust gases from one pipe to
the other.

14. In a muffler for engines, the combina-
tion of a first pipe, and a second pipe dis-
posed within the first pipe, such second pipe
having formed therethrough openings of
small bore relatively to their length to afford
high surface resistance to the passage of
exhaust gases from one pipe to the other.

15. In a muffler for engines, the combina-
tion of a first compartment for receiving
the exhaust gases, a second compartment
adapted to deliver the exhaust gases from
the muffler, and small bore tubes extendin
from one compartment to the other sucl%
tubes being of different lengths and extend-
ing in_different directions.

16. In a muffler for engines, the combina-
tion of a first compartment for receiving
the exhaust gases, and a second compert-
ment adapted to deliver the exhaust gnses
from the muffler, 'such compartments sepa-
rated by a partition having formed there-
through a plutality of openings of small
bore relatively to their length to afford a
high surface resistance to the passage of
the exhaust gases from the first to the sec.
ond compartment,

In witness whereof, T hereunto subscribe
my name this 8th day of December A. D.

1908.
WILLIAM H. WINSLOW.
Witnesses :
Crarres J. Senmipr,
Franw J. TueLex.
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