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The invention relates to mufflers for inter-
nal combustion engines, and more particular-
Iy to a pressure release and extraction tube
for mufflers, designed to eliminate back pres-

L

s stire and thereby increase the efficiency of the

engine. .

Attempts have been made to avoid back
pressure, but so far as T am aware, all such at-
tempts have resulted in decreased muffler efi-
ciency, or have increased the fire hazard.

According to my invention I provide
means for releasing pressure at a point or
points substantially nearer the engine than
the muffler proper, and also provide means
for releasing pressure within the muffler as it
oceurs.

The invention will be more readily under-
stood by reference to the accompanying
drawings showing certain illustrative em-
bodiments of the invention. :

In the drawings:—

Fig. 11is a horizontal sectional view show-
ing a muffler equipped with the improved
pressure release and extraction tube.

Fig. 2 is a detail view on an enlarged scale
showing one end of the release tube.

fig. 3 is a view taken on line 3—3 of Fig. 2
looking in the direction of the arrows.

g, 4 is a sectional view on line 4—4 of
Fig. 1, and

Fig. b is a detail view similar to Fig, 2 but
showing a modification.

As shown in the drawings, A denotes the

xhaust pipe of an internal combustion en-
gine; the portion designated by B denotes a
suitable mufller, which, according to the
broadest scope of my invention, may be of
any desired construction, while the portion
designated C denotes a flaring intermediate
conduit connecting muffler B with the ex-
haust pipe.

With mufilers as now constructed, a back
pressure is accumulated within the exhaust
pipe prior to the first baffle of the muffler,
which pressure seriously impairs the effi-
ciency of the engine. In order to eliminate
this back pressure I have provided a pres-
sure release tube D tapering from a point B
located substantially prior to the muffler, to
the outlet end of the muffler. The tube D is

closed at the smaller end toward the exhaust
pipe, but open at the end F, and is provided
with a pluvality of openings 10 which are
protected from the divect force of exploding
grses by means of cones 11, suitably cecured
to the tube D as by welding. These cones are
set at an angle substantially equal o the flare
of the outer casing C, and ave small enough
so that no obstraction 1s offered to the passage
of gases prior to their entrance into the
mutiler proper. The faring of the casing C
compensates for the pressure of the cones 11,
o that there is no restriction in area. Pref-
erably cone shaped members 12, fiared oppo-
sitely to the cones 11, and provided with aper-
tures 13, serve to further protect the openings
il against the direct force of exploding gases.
A modification is shown in Fig. 5 in which
openings 14 are formed in the tube D, which
are pretected by struck up portions 15 in-
tegral with the tube. The function of the
cones 11 or the struck up portions 15 is to de-
flect the explosive gases from the openings in
the tube D so that no pulsations are trans-
mitted through the tube; while still permit-
ting any excess pressure existing above the
mufiler to be gradually released into the tube
D opening at F.

While I do net wish to be limited to details
of construction of the muffler, or of the pres-
sure release tube, I have shown a form of de-
vice which may be made at small cost, which
is efficient in its operation and which may be
readily applied to the exhaust pipe of an in-
ternal combustion engine. Asshown, the out-
er shell B of the muffier and the flaring con-
necting portion C are made welded together
at 16, there being provided an inner ring or
baffle 17 secured to either the shell B or C
prior to the welding together of these two
members. The ring 17 forms the first bafile
of the muffler proper. The remaining bafiles
of the muffler consist of cones 18 located
at intervals aleng the tube D beyond the cones
11, while between adjacent cones 18 ave lo-
cated rings 19 extending inwardly from a
sleeve 20, located within an outer shell 21 and
spaced therefrom by any suitable means, as
spiders 22. The cones 18 and rings 19 cause
the explosion gases to flow by a zig zag path,
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thereby breaking the force of the explosien
and mufliing ihe sound. The cones 18 incline
outwardly from the tube D at a much greater
angle than the cones 11 and extend a 'vlea"cer
distance {rom the tube D than the cones 11,
so that while the cones produce no A»Ufllvm
action whatever, the conf~< 18 in combination
wnh the rings 19 produce a very eflicient
muffling action.

While perforations 10 in the por; tion of the
tube D nearer to the engine than the mufiler
provide for the releqs of back pressure pro-
duced by the first baflles of the mufiler, it is
desirable to provide further means for ve-
leasing any pressure which may exist within
the mufiler. Cmmwu ently, apertures 23 in
the tube are provided beneath the cones 10,
while similar perforations 24 are provided
beneath the rings 19. The perforations 23
allow the pressure to l‘eledge into the tube D
while the pex fm ations 24 release into the an-
nular chember 25 between the inner sleev 20
and the cuter shell 21, A small annular pas-
sage is left between the fivst baifle 17 an d the
excl of the sleeve 20, which performs the same
function as the apertures o4,

In erder to permit of assembling the device
the sleeve 20 may be made in two semi-cyﬁn—
drical parts, the two parts carrying comple-
mentar V] Jves of the baffle rings '19. The two
halves of the sleeve are then fitted together
over the lower end of the tube D, which tube
1s provided with dle cones 11 and 19 O, and

apertures 10 and 23. The halves of the slceves
may be secured tooethcr by welding as at
28 or by bolting to%thw comp]em ntary
flanged porticns. Suit fable spacers 27 are pro-
vided between the sleeve 20 and the tube D.

The sleeve 20 and tube D having been as-
sonmled they are neow inserted and secured
in place within the outer sheli 21 and the con-
nbcL ng member C, spacing members 22 and

30 10%;)%@\'@1‘] being provided fo space the
sleeve 20 from the shell 21 and the tube D
from the outer member C. The combined
mufller; pressure release tube :wd connecting

member i')}'lr a detachable unit which s Ly bﬂ
.,eam‘e& to the exhaust pipe A in any suitabl
manuer, as by flanges 31,

e

Operation

When the device has been assembled and

sccured to the exhaust pip as above de-
cu’lbed, an e\'plomop from the engine coming
through the exhaust pipe A passes through
the {aper d pipe C without increasing the
pressure until the first baflle 17 is met with.
The baifles 17, 18 and 19 which accomplish
the mufiling operation normally tend to pro-
duce a back pressure. This pressure, how-
ever, is released through the apertures 10
into the pressure release tube D, the cones 11
and 12 preventing the pulsations of the explo-
sion from being transmitted into the tube D.
Any excess pressure which tends to be pro-

o4

duced within the muffler itself is released al-
most as rapidly as it is formed through the
apertures 28 into the tube D and through ap-
erthrU' 24 and 26 into the annular chamber
25 hetween }V sleeve 20 and the shell 21.
The force of the explosion is largely clirs?—
pated in m.ssuw bet wuu the bail If“* 17,
'1(1 19, but such force as it stil 1 posse 55 a8

t leaves the mufiler ot lheu tends to 1oduce
thn pressure within the tube D fmfl the cham-
ber 2“ H & exhaust gases from the muifler
exerting a sort of s I'(Jl\ul” or extracting ac-
tion. Thv reduced pressure within the tube
D renders the tube even move efficient in re-
leasing any beck pressure tending to form
either sbhove or within the mnfilor.

What 1 clainy isi—

In combination with o mulfilsr fov internal
combustion engines, means for releasing pres-
sure prior to the muiiler, comprising a flar-
ing tube extending longitudinally through
said muffler, havmg an epen end at the muffler
outlet, and havin g a portion extending bcyonu
the muftler toward the engine, s said portion
being apertured to permit pressure to release
into the 'ube, and cones secured to said tube
for protecting the apertures from the direct
!0"(*0 of as ;plosmn

In tefumo ny whereof I affix my signature.

CLAYTON S. WATKINS.
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