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UNITED STATES

PaTENT OFFICE.

WILLIS J. PERKINS, OF GRAND RAPIDS, MICHIGAN.

EXHAUST-MUFFLER.

SPECIFICATION forming part of Letters Patent No. 724,124, dated March 31, 1903,
Application filed December 20, 1901, Serial No 86,704, (No model.)

To alt whom it may concerw:

Be it known that I, WiLLIs J. PERKINS, a
citizen of the United States, residing at Grand
Rapids, in the county of Kent and State of
Michigan, have invented certain new and use-
ful Improvements in Exhaust-Mufflers; and
T do hereby declare the following to be a full,
clear, and exact description of the invention,
such as will enable others skilled in the art to
which it appertains to make and use the same.

My invention relates to improvements in
exhaust-mufflers for combusiible-vapor en-
gines; and its object is to provide means for
reducing the noise caused by the escape of
the-exhaust from such an engine, to eliminate
the risk of fire from the exhanst, to reduce
the back pressure on the engine due to the
ordinary form of muffler, and to provide the
device with. cerfain new and useful features
hereinafter more fully deseribed, and particu-
larly pointed out in the claims.

My invention consists, essentially, of a ves-
sel containing a suitable fluid and means for
forcing the exhaust from a combustible-vapor
engine to pass through said fiuid and in the
combination and arrangement of parts, as
hereinafter described, reference being had to
the accompanying drawings, in which—

Figure 1is an elevation of adevice embody-
ing my invention shown on a reduced scale
and connected to an engine. Fig.2is an en-
larged vertical section of the muffler, taken
on the line 2 2 of Fig. 8; and Fig. 3, a hori-
zontal section of the same, taken on the line
3 3 of Fig. 2.

Like letters refer to like ‘parts in all the
figures.

A represents any engine operated by the
combustion of a vaper in its eylinder.

A is the exbaust-pipe of the engine, which
pipe is connected to the intake-pipe of the
muffler.

Bisapipe by which the cooling fluid escapes
from the engine. This pipe is connected to
the pipe J of the muffler and supplies the
mauffler with said fluid, or said muffler may
be supplied from any convenient source with
a fiuid. The outer vessel may be of any con-
venient shape or construction and must be
strong enough tohold the pressure and tight
enough to hold the fluid. Iprefertoconstruct
it of a short cylindrical shell C and heads

T, and N secured thereto. I also prefer to
strengthen the heads by securing them at the
middle to each other. This is conveniently
done by attaching them to the pipes, as shown.
I prefer also to provide for permitting the ex-
haust to expand within the device, and for
this purpose I provide an inner vessel, of
smaller dimensions than the outer vessel, in
the form substantially as shown, consisting
of an outer shell D and heads I and D'
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The head D' has a central opening for the :

downward escape of the exhaust and is sub-
merged in the fluid. The exhaust from the
engine is admitted to this inner vessel in
any convenient manner. I prefer substan-
tially the means shown, consisting of a pipe
E, submerged in the fluid and extending to
near the middle of the device and thence
upward within the inner vessel and open
at the top. I prefer to provide the ports F
for such opening. I also prefer to pass the
exhaust through the fluid more than once and
also to cool the inner vessel, and for this pur-
pose I provide a tray above the said vessel.
I find it most convenient to form this tray
by extending the sides D above the upper
head I. The fluid may be supplied to this
tray in any convenient manner; but I have
shown a vertical pipe J between the outer
and inner vessels and provided with a ecap J’,
attached to the side of the tray, and an open-
ing or port K through the side of the cap and
tray, the bottom of this opening being close
to the head I to facilitate drainage of the
tray. To force the exhaust through the con-
tents of this tray, I provide a downwardly-
projecting flange M, with the lower edge sub-
merged in the fluid in the tray. This flange
may be integral with the upper head L or
attached thereto,as may be most convenient,
thus forming a closed chamber, within which
is the open end of an escape-pipe to convey
the exhaust out of the device. This escape-
pipe may extend outward in any direction
from within this chamber.

it downward through the vertical portion E’
of the inlet-pipe, as at G', and thence hori-
zontally outward beneath the inner vessel
and submerged in the fluid, as at G. To
limit the quantity of fluid in the lower part
of the device, I provide an overflow-opening
Q at the desired level. Thisopening is pref-
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erably located in the upper side of the escape-
pipe G.

I do not desire to limit my specification or
claims to the precise construction shown, as
it is obvious that many modifications may be
made which would be substantially equiva-
lents of my device without departing from
the spirit of my invention; also, that any
suaitable flnid other than the cooling-water
from the engine may be used, or any other
source of supply of the same may be utilized.

The operation of my device is as follows:
The fluid used (preferably the ecooling-water
from the erngine) flows through the pipe J
into the tray above the inner vessel and fill-
ing the same overflows at the top of the tray,
thence downward over the sides of the inner
vessel in a thin sheet and accumulates in the
outer vessel, rising into the bottom of the
inner vessel through the central opening D’
in the bottom until it reaches the level of the
opening Q, through which it overfiows and
passes out of the muffler. Thus at all times
the tray above the inner vessel and the lower
part of the inner vessel contain a predeter-
mined amount of fluid, and a constant flow
of the fluid is maintained through the device.

The course of the exhaust or products of
combustion is indicated by the arrows in Fig.
2. It enters through the pipe & and passing
upward in the pipe E’ escapes through the
ports I into the inner vessel D, thence pass-
ing downward through the central opening
in the bottom D’ of the inner vessel, thence
laterally outward through the fluid and
bepneath the bottom D', thence upward be-
tween the inner and outer vessels and over
the top of the latter, thence under the edge
of the flange M and through the fluid in the
tray, thence through the ports H, down the
pipe G', out through the pipe G, being finally
mingled with the fluid escaping through the
over ﬂow -opening Q.

The following results are ploduced The
submerged pipe E partially cools the exhaust.
It is next expanded within the inner vessel
and further cooled and condensed. Said ves-
sel being covered with fluid at the top, sides,
and bottom is thus cooled and the vibration
absorbed. Theexhaustisnow passed through
the fluid a considerable distance as it escapes
laterally beneath the inner vessel,and the sub-
mergence being slight but httle back pres-
sure on the engine is produced thereby. The
exhaust then rises around the inner vessel
and is further eooled by direct contact with
the fluid flowing over the vessel. It is then
again passed through the fresh and cooler
fluid in the tray above the inner vessel and
finally escapes by way of the escape-pipes,
taking up in a spray the fluid that overflows
through the opening Q. The pulsation and
noise of the exhaust are thus absorbed, and
all flame and heat are removed therefrom.

Having thus fally described my invention,
what I clalm, and desue to secure by Letters
Patent, is—
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1. In combination with the exhaust-pipe of
a combustible-vapor engine, a vessel contain-
ing a cooling liquid or fluid and a substan-
tially flatsurface arranged horizontally there-
in, to guide the exhaust through said liquid
or ﬂmd substantially as descrlbed

In cornbmumon with the exhaust-pipe of
acombusmble -vaporengine,twoor more tanks
arranged one within the other inseries, means
tor partially filling the same with a fluid of
regulated depth, means for passing the ex-
haust through said tanks in succession, and
means for passing the exhaust downward
through the fluid, as it escapes from one tank
to another, substantially as deseribed.

3. In combination with a combustible-va-
por engine and the exhaust-pipe of the same,
an inner vessel, an outer vesss! inclosing the
same, and two separate volumes of water con-
tained in said vessels, and means whereby
the exhaust charges are forced to passthrough
said volumes of waterin snncecsmn subsban—
tially as described.
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4. In an exhaust-muffler, a vessel to con- -

tain a liquid, a horizontal plate submerged
in said liguid, and means for forcing the ex-
haust from the engine to traverse the under
side of the plate, and to pass through the lig-
uid, substantially as described.

5. In an exhaust-muffler, a closed vessel to
contain a limited quantity of liquid at the
bottom, a tray near the top of said vessel,
means for supplying liquid.to the tray and
vessel, and means for foreing the exhaust to

pass through the said respective. quantities

of liquid, substantially as described.

6. In an exhaust-muffler, the combination
of an outer vessel adapted to contain a lim-
ited amount of liquid, an inner vessel of less
dimensions than the outer vessel and par-
tially submerged in the liquid and having an
opening at the bottom, an intake-pipe open-
ing into the upper part of the inner vessel,
and an outlet-pipe opening into the upper
part of the outu Vessel substantially as de-
scribed.

7. In an exhaust -muffler, an outer vessel
adapted to contain a limited amount of fluid
at the bottom, an inner vessel having an open-
ing in the bottom, and partially submerged in
the said fluid, a tray at the top of the inner
vessel, means for supplying fluid to.the tray,
an inlet-pipe opening into the upper part of
the inner vessel, and an outlet-pipe opening
into the upper part of the outer vessel, sub-
stantially as described.

8. In an exhaust-muffler, a vessel adapted
tocontain afluidand havingan overflow-open-
ing near the bottom, an inner vessel of less di-
mensions, and provided with an openingin the
bottom, and partially submerged in the fluid,
a tray at the top to contain a fluid, means for
supplying fluid to the tray, a ﬂanve extending
downward within the tray and w1Lh its lower
edge submerged in the fluid in the tray, and
an outlet-opening above the tray and within
the flange, substantially as described.
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9. Inan exhaust-muffler,an outer closed ves-
sel, an inlet-pipe extending horizontally near
the bottom of said vessel, and thence extend-
ing vertically in the axis of the same, and

- having openings near the top, an inner vessel

having an opening in the bottom surrounding
the inlet-pipe, and a tray at the top, an out-
let-pipe opening into the outer vessel above
the tray and extending downward within the
inlet-pipe, and thence horizontally through
the side of the outer vessel, an overflow-open-

“ing in the outlet-pipe, a flange extending

downward within the tray, and a pipe tosubp-
ply fluid ‘to the tray, substantially as de-
scribed.

10. In an exhaust-muffler, a tray to contain
a fluid, means for supplying the fluid to the
tray, a closed vessel surrounding the tray, a
flange attached to the top of the vessel and
having its lower edge below the top of the
tray and submerged in the fluid, means for
admitting the exhaust to the closed vessel,
and outsidé the flange and fray, and an es-
cape-pipe opening into the closed vessel with-
in the flange and above the tray, substan~
tially as described.

11. In anexhaust-muffler, the combination
of an outer vessel having a bottom provided
with a raised middle portion, a tray support-
ed within said vessel, a pipe extending ver-
tically from the tray, and through the bot-
tom, and a port in the side of the tray, and
close to the bottom thereof and opening into
the pipe, whereby the vessel and tray may be
readily drained, substantially as described.

12. In an exhaust-muffler, the combination

of a closed outer vessel having a bottom with
a raised central portion, an inner vessel hav-
ing a tray at the top, a cap attached to the
side of the tray and having a lateral opening
into the tray, and a pipe connected to the
cap, whereby the vessel and tray may be
drained, substantially as described.

13. Inanexhaust-muffler,acylindrical case,
heads at each end of the case, a pipe in the
axis of the case and attached to the respec-
tive heads to strengthen the same, and alat-
eral extension of the pipe extending throngh
the side of the case, and ports in the pipe,
substantially as described. ,

14. In an exhaust-muffler, the combination
of an outer cylindrical vessel having heads
at each end, an inlet-pipe extending through
the side of the vessel and thence upward in
the axis thereof, an escape-pipe extending
vertically in the axis of the vertical part of
the inlet-pipe and attached to the respective
heads and having a lateral extension passing
through the side of the vessel, lateral ports
at the top of the escape-pipe, an inner vessel
surrounding the vertical pipes and having a
bottom opening, a tray at the top of the in-
ner vessel, a eap attached to the side of the
tray, an opening through the side of the tray
and cap, and a pipe connected to the cap,
substantially as described.

In testimony whereof I affix my signature
in presence of two witnesses.

WILLIS J. PERKINS.

Witnesses:
J. W. BROWN,
PALMER A. JONES.
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