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he iuvention relates to muffiel's for inter 
nal combustion engines, and more particular 
ly to a pressure release and extraction tube 
for intuitiel's, designed to eliminate back pres 

F; sure and thereby increase the efficiency of the 
engine. 

Attempts have been made to avoid back 
pressure, but so far as I am aware, all such at 
tempts have resulted in decreased muffler effi 

0 ciency, or have increased the fire hazard. 
According to my invention provide 

means for releasing pressure at a point or 
points substantially nearer the engine than 
the muffler proper, and also provide means 

2.5 for releasing pressure within the muffler as it 
OCCS. 

The invention will be more readily under 
stood by reference to the accompanying 
drawings showing certain illustrative em 

20 bodiments of the invention. 
In the drawings:- 
Fig. 1 is a horizontal sectional view show 

ing a muffle 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. 

Fig. 4 is a sectional view on line 4-4 of 
80 Fig. 1, and 

Fig. 5 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 muffler, 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 mufflers as now constructed, a back 

pressure is accuinulated 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 fron a point E 
located substantially prior to the muffler, to 
the outlet end of the muffler. The tube D is 
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closed at the Smaller end toward the exhaust 
pipe, but open at the end F, and is provided 
With a plui'ality of openings 10 which are 
protected from the direct force of exploding 
gases by means of cones 11, suitably secured 
to the tube D as by welding. These cones are 
Set at an angle Substantially equal to the flare 
of the outer casing C, and aire sinail enough 
So that no obstruction is offered to the passage 
of gases prior to their entrance into the 
huffler proper. The fiaring of the casing C 
cClinpeinsates for the pressure of the cones 11, 
so that there is no restriction in area. Pref 
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erably cone shaped members 12, fiared oppo 
sitely to the cones 11, and provided with aper 
tires 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 aire formed in the tube D, which 
are protected 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 
initted through the tube, while still permit 
ting any excess pressure existing above the 
nufler to be gradually released into the tube 
ID opening at F. 
While do not wish to be limited to details 

of construction of the muffler, or of the pies 
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 
leadily applied to the exhaust, pipe of an in 
ternal colnbustion engine. As shown, the out 
er shell B of the muftier 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 baffle 
of the muffler proper. The remaining bafiles 
of the mufler consist of cones 18 located 
at intervals along the tube D beyond the cones 
11, while between adjacent cones 18 are lo- 9: 
cated rings i9 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, l00 
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thereby breaking the force of the explosion 
and mufting the sound. The cones 18 incline 
outwardly iron the tube D at a much greater 
angle than the cones i and extend a greater 
distance from the tube D than the cohes 11, 
so that while the cones produce no naufiling 
action whatever, the cones 18 in combination 
with the rings 19 produce a very eficient 
nuffling action. 
While perforations 10 in the portion of the 

tube D neare: to the engine than the infle!' 
provide for the release of back pressure pro 
duced by the first bafles of the mufie", it is 
desirable to provide further means for 'e- 
leasing any pressure which may exist within 
the muffler. Consequently, aeriures 23 in 
the tuba are provided beneath the colles 18, 
while similar perforations 24 are provided 
beneath the rings 19. The perforations 23 
allow the pressure to release into the tube D 
while the perforations 24 release into the an 
nular chamber 25 between the inie sleeve 20 
and the outer sinell 21. A small annular pas 
:age is left between the first baffle 1 and the 
ink of the sleeve 20, which performs the Saline 

function as the apertures 24. 
in order to permit of assembling the device 

the sleeve 20 may be made in two semi-cylin 
drical parts, the two parts cai’iying connple 
mentairy liaives 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 
is provided with the cones 11 and 19, and 
apertures 10 and 23. The halves of the sleeves 
may be secured together by welding as at 
28 or by bolting together complementary 
flanged portions. Suitable spacers 27 are pro 
vided between the sleeve 20 and the tube D. 
The sleeve 20 and tube D having been as 

sembled, they are now inseited and secured 
in place within the outer shelli 21 and the con 
mecting member C, spacing members 22 and 
30 respectively being provided to space the 
sleeva 20 from the shell 21 and the tube D 
from the outer member C. The combined 
muffler, pressure release tube and colaiecting 
member for a detachable il it which alay be 
2culiett to the exhallst pipe A in any suitable 

mainier, as by flanges 31. 
S. 

Operation, 
When the device has been assembled and 

secured to the exhaust pipe, as above de 
Scribed, an explosion from the engine conning 
through the exhaust pipe A passes thi'Oligh 
the tapered pipe C without increasing the 
pressure until the first bafle 17 is met with. 
The bailles 17, 18 and 19 which accomplish 
the huffling 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 1 
and 12 preventing the pulsations of the explo 
sion from being transmitted into the tube D. 
Any excess pressure which tends to be pro 
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duced within the muffler itself is released al 
most as rapidly as it is formed through the 
apertiles 23 into the tube D and through ap 
ertures 24 and 26 into the annular chanbei' 
25 between the sleeve 20 and the shell 21. 
The force of the explosion is largely dissi 
pated in passing between the bafiles 17, 18 
and 19, but such force as it still possesses as 
it, leaves the intifier outlet teads to 'educe 
the pressure within the tube D and the cham 
ber 25, the exhaust gases from the Inuiller 3. 

exertig a sort of sucking or extracting ac 
tion. This reduced 'essure within the tube 
D recei's the till be even more efficient in re 
leasing any back pressure tending to form 
either above or within the infilse'. 
What clair is:- 
In combination with a rail filer for internal 

combustion engines, means for 'eleasing pres 
sure prior to the mt filer, comprising a flai'- 
ing tube extending longitudinally through 
said muffler, having an open end at the muffler 
outlet, and having a portion extending beyond 
the muffler toward the engine, said portion 
being apeitured to permit pressure to release 
into the tube, and cones secured to said tube 
for protecting the apertures from the direct 
force of an explosion. 

in testimony whereof I afix my signature. 
CLAYTON S. WATRIINS. 
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