
1,966,620 J. S. FLUOR, JR July 17, 1934. 
MUFFIER 

Filed Nov. 26, 1932 2 Sheets-Sheet l 

§; } !!!!! No.. !! taeºzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzZ) 
ZzVerzio 

Vzz 5. Z7'Zzzo V. 

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzZzZZZZZZZZZZZZZZZZZZZzzzzzzzzzZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ ºg-----|-|-================~:=??g No.tizzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz.   

  

  



,966,620 1 

2 Sheets-Sheet 2 

§§§§> w: 

J. S. FLUOR, JR 
MUFFIER 

Filed Nov, 26, 1932 

ssssssssssssssNo.; 
Gzzzzzzzzº SGS 

| 
----No.ae, 

July 17, 1934. 

3 
    

  

  

  

  

  

  

  



O 

80 

35 

40 

45 

50 

55 

Patented July 17, 1934 1966,620 

UNITED STATES PATENT OFFICE 
A 

1,966,620 
MUFFILER 
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This invention has reference to muflers for in 
ternal combustion engines, the present, type of 
mufler being particularly, though by no means 
exclusively, adapted to use in connection with 
heavy stationary engines, for example of the 
compressor plant type. Muflers of this general 
type also comprise the subject matter of a co 
pending application, Ser. No. 595,732, fled Feb. 
29, 1932, by my father, John S. Fuor, Sr., and 
myself, entitled “Muftierº. 
One of the principal objects of the invention is 

directed to improvements in muflers of the type 
enbodying an apertured gas passing pipe Within 
the mufler shell, and sound absorptive material 
between the pipe apertures and the mufler shell, 
and particularly With reference to the arrange 
ment of the sound insulating material relative to 
the shell and interior apertured pipe. Sound ab 
sorptive material has heretofore been used in 
generally similar types of muflers, butto the best 
of my knowledge, it has been customary to con 
pletely fill the space between the mufler shell 
and the interior apertured pipe with the mate 
rial so that while some mufling effect is obtained, 
the heat insulating capacity of the sound absorp 
tive material is so high as to cause the metal 
parts of the mufler to deteriorate as a result of 
overheating, in a comparatively short time. In 
accordance With the invention, I space insulating 
material from the inner exhaust pipe so that the 
gases are required to pass through a surrounding 
air chamber before striking the material, and in 
so doing obtain the advantageous results of being 
able not only to prevent overheating, but to in 
crease the effectiveness of the mufler in its sound 
deadening capacity. I also preferably space the 
insulating material from the Wall of the shell to 
gain the principal advantage of preventing an 
overheating of the latter. 
A further object of the invention is to provide 

an improved means for placing the Sound insu 
lating material within the mufler shell. I pref 
erably form the material as an integral tubular 
liner, and so arrange the liner that it may be re 
moved from the shell When replacement beconnes 
necessary. The use, in muflers, of insulating 
material of this form, and the feature of being 
able to remove and replace the liner as a unit, are 
believed to be new in the art. 

. A further important aspect of the invention re 
sides in the provision of an improved system for 
cooling the mufler and exhaust pipe by air circu 
lation. In accordance with my preferred form of 
the invention, I mount the mufler at the outside 
of the engine room and jacket the exhaust pipe 

(CI, 60-81) 
and numer with a conduit which extends with the 
exhaust pipe through a wall of the room. Cool 
airis supplied from the atmosphere, or room ex 
terior, to the conduit so as to cool the exhaust 
pipe and mufler throughout their complete ex- 60 
tents, that is from the point of connection of the 
exhaust pipe with the engine, to the mufler out 
let. This type of muffler is particularly adapted 
for roof installations connecting with an engine 
having an overhead exhaust. S 
The above as well as additional features and 

objects of the invention, will be understood to 
best advantage from the following detailed de 
Scription of certain typical and illustrative forms. 
Throughout the description reference is had to 70 
the accompanying drawings, in which: 

Fig. 1 is a sectional view illustrating a pre 
ferred embodiment of the invention in an air 
cooled muffer for roof installation; 

Fig. 2 is an enlarged view of the mufler proper, 75 
Without the air jacket; 

Fig. 3 is a view similar to Fig. 1, but showing a 
variational form of installation in which the 
mu?tler is connected with a horizontally extend 
ing exhaust pipe; and 
r: 4 is a transverse section on line 4-4 of 

In Fig. 1, the exhaust pipe 10 is shown to con 
nect at 11 with the exhaust port or manifold of 
the engine 12 in room 13, the exhaust pipe passing 85 
through an enlarged opening at 14 in wall 15 of 
the room. This wall is here illustrated as the 
sloping roof of the engine room although it is to 
be understood that in the broad aspects of the 
invention, the term “wall'isto be regarded asin- 90 
clusive of thesides as well as the roof of the room, 
and that should the desirability arise, the ex 
haust pipe and surrounding pipe assemblles may 
be led through a side wall of the room, instead 
of the roof. The illustrated form of installation, 
however, Will generally be preferred in view of 
the fact that it is readily adaptable for connec 
tion With an engine having overhead exhaust. 
The muffier proper, generally indicated at 16, 

comprises a shell 17 having an annular bottom 100 
closure 18 bolted to flange 19 Welded to the ex 
haust pipe. The exhaust pipe projects upward 
ly within the lower portion of the mufler shell, 
as indicated, and is provided with a plurality of 
apertures 20. In the broad aspects of the in 
Vention, the mufler may be regarded as a con 
tinuation of the exhaust pipe. A ba?ile 21, pref 
erably of frusto-conica shape, constricts to a 
large extent, the outlet of the exhaust pipe into 
the mufler, The upper end of the mufler shell 10 
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2 
is. closed by a plate 22 through which a pipe 23 
extendis, tais pipe, as in the case of the exhaust 
pipe, being apertured at: 24 Within the snell, and 
naving at its inner end 3, downwardy tapering 
portion 25. AS illustrated, the inner ends of tae 
aperturedi pipes are Spaced apart So as to pro 
Vide Within the muifie shell, a chamber 26 al 
loWing full e2:pansion of the exhaust gaSeS tnere 
in. Pipe 23 carries an extension 27 which pre 
erably is tapered upWardly into tine Outlet throat 
oi the stack, nereinafter described. 
As shoWIn nore clearly on the enlarged Scale 

of Fig. 2, a tubular liner 28 is placed Witnin the 
mufler shell, this liner being made of a suitable 
Sound insulating material or composition ca 
pable of being formedi into an integrai tubular 
member. Sound absorptive liners made of as 
bestos and siliceous composition nave proven 
satisfactory for this purpose. The liner is spaced 
at 29 from the shell and is held in Spaced re 
lation thereto by being inserted at the inside 
of bolt:S 30 Which are Welded to the inside of the 
Shell 17. The end plates 18 and 22 of the muf 
fierare held in place by nuts 31 threaded on the 
bolts 30. By removing end plate 22 from the 
shell, the liner 28 may be withdrawn from the 
latter. The provision of an integral tubular 
liner capable of being taken from the shell is 
of particular advantage in permitting the liner 
to be easily replaced when, for any reason, re 
placement may be found desirabile. 
As illustrated, the liner is spaced from the 

apertured portions of the pipes 10 and 23, and, 
as previousy mentioned, the liner is also Spaced 
from the Wall of the shell. In addition to a 
nore efficient Sound deadening effectoeing gaine?i 
by so arranging the liner relative to the aper 
tured pipes and the shell, a further advantage is 
gained in that by maintaining the Sound insulai 
ing material out of contact with the apertureci 
pipes and sheli, deterioration of the atter as 
a result of oveineating, is effectively prevented. 
As I nave previously stated, sound insulating na 
Gria neretoiore has been placed in a muser 
shell in contact with an interior apertured pipe, 
butsuch arrangement has prover un satisfactory 
for e reason that Winen itaintained in engage 
ment With the pipe, the Sound insulating mate 
rial acts also as a heat insulator to c8use over 
heating and burning out of the interior gas pass 
ing pipe. The Iaintenance of an air space 29 
between the liner and the shell as an adVantage 
in addition to preventing overneating of the 
shell, in that the liner is rendered easily re 
movable, Without tie possibility of its becoming 
lodged in the sel. 
A stack 35, Surrounding the muffer and the 

upper portion of the exhaust pipe, is supportedi 
On the oof 5 by Suitable meas, Sucha as legs 
36, the stack also preferably being braced by 
one ormore guys 37. The stack is spaced about 
the muffer at 38 to provide an annular channel 
through Whici air may be circulated in the man 
ner hereinafter described. The upper portion of 
the muffler shell is tapered to provide a con 
stricted portion into Which the exhaust gases 
from the muffier outlet 27 are discharged, the 
effect of discharging the exhaust gases into the 
stack throat being to create an up-draft of air 
through space 38 around the muffler. A pipe or 
conduit 39, annularly spaced about the exhaust 
pipe 10 as at 40, is attached to the Wall of the 
stack by Way of an interior ring 41, and extends 
down through the roof opening at 14 to a point 

1,966,62o 
near the connection 11 between the exhaust pipe 
and the engine i 2. 

In order that the outlet pipe 27 at the upper 
end of the mufler may be positioned relative to 
the throat 57 of the stack, to obtain the most 
effective up draft of air around the muffler as a 
result of the discharge of exhaust gases Within 
the stack throat, I preferably make pipe 27 ad 
iustable on the aperturedi pipe 23. Pipe 27 is here 
shown to be placed over the upper end of the 
apertured pipe so as to be vertically adjust 
able thereon, and to be held in adjusted posi 
tion by set screws 60. To permit ready access 
to pipe 27 for adjusting it, the upper portion 
35a of the stack is formed as a hood Which is 
slipped, as at 61, over the upper end of the lower 
cylindrical section, the hood being held in place 
by Set ScrewS 61ia. 
The muffier and exhaust pipe are supported 

Within the stack by Way of a mounting generally 
indicated at 43, and in a manner Such that the 
muffler is capable of relative vertical, and pref 
erably also lateral, movement within the stack. 
Broadly Speaking, any suitable means may be 
employed for so supporting the mufler Within 
the Stack, the herein illustrated mounting being 
regarded as typical Only. The mufler and ex 
haust pipe are vertically supported on an an 
nular angle iron 44 Welded to the interior of 
the stack, there being a pair of hanger rods 45 
extending down through openings in the angle 
iron and having at their lower ends, eyes 45a 
journalling trunnions 46 projecting from opposite 
Sides of the Inufler shell. The load On rods 45 
is taken by Springs 47 confined between angle 
iron 44 and Knuts 48 on the upper ends of the 
rods. As the exhaust pipe 10 expands or con 
tracts as a result of changing temperature con 
ditions, verticali movement of the mufler Within 
the stack is permitted by springs 47. 
movenent of the mufler, as might be desirable 
in alining the exhaust pipe for connection with 
the engine, is permitted by the mufler trunnions 
46 being jounaled in the hanger rod eyes 45a. 
Air from the atmosphere is Supplied to the 

lower open end or inlet opening 39a of conduit 
39, (which in et opening is at the room-side of 
the einaust pipe) by a pipe 50 Spaced concen 
tricay about the exhaust pipe and conduit, and 
open at its upper end to the atmosphere through 
Space 51 between the pipe and the bottom of the 
stack. Pipe 50 being projected within the stack 
to the extent shown, no opportunity is given for 
rain or Snow to gain access to the pipe and thus 
ente tine air jacket. Pipe 50 preferably extends 
substantially to the point of connection of the 
exhaust pipe with the engine in order that the 
exhaust pipe may be jacketed and air cooled 
through its full length. The lower end of pipe 
50 is closed about the exhaust pipe, a space being 
provided at 53 through which air passing down 
through the outer pipe may enter the conduit 39. 

In operation, gases discharged upwardly 
through the exhaust pipe are partially deflected 
by th3 conical ba?ile 21 out through the pipe aper 
tures 20, a comparatively small proportion of 
gases, hoWever, continuing straight through the 
baffile opening 55. In being directed out through 
the apertures 20, the gases strike the sound in 
Sulating liner 28, resulting in a deadening of the 
explosion sounds. A further deadening effect 
is produced by the baffling action of member 21. 
The gases, after passing the apertures 20, are 
released into the comparatively larger volume 

uffler chamber 26, With resultant retardation in 
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the rate offlow of the gases and consequent muf 
fing of the explosion sounds. Sound or ex 
plosive pulsations are transmitted to liner 28 
and because of the physical character of the liner, 
are largely absorbed. 
From chamber 26, the gases flow upWardly into 

pipe 23 through the opening at 56 and the pipe 
apertures 24, the constriction offered the gas 
stream in being required to pass through these 
openings resulting in additional silencing of the 
explosion sounds. After leaving the pipe 27, the 
gases are injected through the upper throat of the 
stack at 57 atsuch velocity as to cause air to be 
drawn up through the annular passage 38 between 
the nozzle and the stack. At the outlet of pipe 27, 
there is a conmingling of the exhaust gases and 
mufler cooling air which, by virtue of the turbu 
lence set up and cooling of the exhaust gases by 
admixture With the air, produces final nufling 
effect. 
The up-draft of air in space 38 caused by the 

high velocity discharge of exhaust gases at 57, 
causes cool air from the atmosphere to be drawn 
through space 51 into pipe 50, and to flow down 
through the latter into the lower end of conduit 
39. The cool air then flows upWardy around the 
exhaust pipe, out through conduit outlet 39band 
then upwardly along the mufler to effect a sub 
stantial cooling of the exhaust gases. Cooling of 
the exhaust gases results in a substantial de 
crease in volume, and decrease in volume brings 
about mufling effect of the explosion sounds, in 
addition to the sound deadening effects produced 
in the mufler, as previously described. 
The mufler illustrated in FAg, 2 is similar to 

that previously described with reference to Fig. 1, 
except that it is especially adapted for installa 
tion without the air cooling jacket. Here the 
mufler shell 17 is merely exposed to the surround 
ing atmosphere, and the exhaust gases, instead of 
being discharged into a surrounding stack, pass 
through a stack pipe 58 forming a continuation 
of the upper aperture pipe 23. 
The construction shown in Fig. 3 also is gen 

erally similar to that of Fig. 1, as regards the 
mufler and stack construction and arrangement. 
The attachment of the exhaust pipe With the low 
er end of the mufler is somewhat modified, from 
that shown in Fig. 1, in view of the installation 
being specially designed for connection With a 
horizontal run of exhaust pipe leading from the 
engine room. A similar installation is illustrated 
in my copending application referred to herein 
above. 

In Fig. 3, the stack rests on a concrete trench 
63 within Which the exhaust pipe 64, see Fig. 4, 
extends horizontally. The trench may be en 
closed so as to provide a duct 80 surrounding the 
exhaust pipe, through which air may be drawn 
into the space 65 between the stack and mufler, 
and finally discharged at the top with the exhaust 
gases. Attached to the bottom of the mufler is 
a shell 66 having a bottom closure 67, the shell 
being spaced at 68 from the end wall of the trench. 
This bottom shell contains a tubularliner 69, sin 
ilar to the previously described liner 28 of sound 
insulating material, the liner being spaced at: 70 
from the interior o the shell. Exhaust pipe 64 
leads substantially tangentially into the shell 66, 
as shown in Fig. 4, a ba?e 71 being placed at the 
exhaust pipe outletto cause the gasesto flow in a 

i circularly rising path within the shell. The gases 
then rise through aperturedi pipe 72 leading 
through the bottom closure of the nufler and 
thence pass up through the mufler into the stack 

1,966,69o 3 
in the manner previousy describedi vith refer 
ence to Fig. . 
As temperature changes in the exhaust pipe 64 

results in its longitudinal expansion or contrac 
tion, lateral movement of the mufler and bottom 
shell assembly is permitted by the mufler being 
able to swing on the trunnions 46. This feature 
is also shown in my early application and is 
broadly clained therein. 

I clan: 
1. The combination compristing, an exhaust pipe 

eXtending through the Wall of a room and con 
nected with an engine therein, a conduit sur 
rounding a portion of the exhaust pipe within 
said room, said conduit having an inlet opening 
at the roon side of said Wall and an outlet open 
ing at the opposite side of Said Wall, means for 
creating a flow of air through said conduit, fron 
inletto outlet, and means for supplying air to the 
inlet of the conduit from the exterior of the 
OOl. 
2. The combination comprising, an exhaust 

pipe extending through the Wall of a room and 
connected with an engine therein, a conduit sur 
rounding a portion of the exhaust pipe Within 
said room, meansforceating aflow ofair through 
said conduit, and a pipe communicating with 
and supplying air to said conduit from the ex 
terior of the room, said pipe extending through 
said Wall. 

3. The combination comprising, an exhaust 
pipe extending through the wall of a room and 
connected With an engine therein, a conduit sur 
rounding said exhaust pipe and extending through 
said Wall, and means for creating a flow of air C 
from the exterior of the room through said con 
duit in the direction of exhaust-gas-flow through 
the exhaust pipe and along a portion of the ex 
haust pipe Within the room. 

4. The combination comprising, an exhaust 115 
pipe extending through the Wall of a room and 
connected With an engine therein, a conduit sur 
rounding said exhaust pipe and extending through 
said Wall, and means for creating a flovy of air 
by the discharge of gases through said exhaust 120 
pipe, from the exterior of the room through said 
conduit in the direction of exhaust-gas-flow 
through the exhaust pipe and along a portion 
of the exhaust pipe Wittin the room. 

5. The combination comprising, an exhaust 125 
pipe extending through the Wall of a room and 
connected with an engine therein, a conduit sur 
rounding said exhaust pipe and extending through 
said Wall, a pipe surrounding said conduit and 
extending through said wall, one end of the pipe 130 
opening to the atmosphere and the other end 
connecting with said conduit at a point within 
the room, and means Whereby a flow of air from 
the atmosphere is created by the discharge of 
gases through said exhaust pipe, through said 135 
conduit surrounding pipe into the conduit, and 
then through the conduit along the exhaust 
pipe. 

6. The combination comprising, an exhaust 
pipe extending upwardly through the roof of a 140 
room and connected to an engine therein, a con 
duit surrounding said exhaust pipe and extending 
through the roof, said exhaust pipe discharging 
into said conduit, a pipe surrounding said conduit 
and passing through the roof, the upper end of 45 
the pipe opening to the atmosphere and the 
lover end being in air communication With said 
conduit below the roof, air from the atmosphere 
being drawn downwardly through said pipe into 
the conduit, and then passed upwardly around 150 
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the exhaust pipe to be discharged with exhaust 
gases, to the atmosphere. 

7. The combination comprising, an exhaust 
pipe extending upwardly through the roof of a 
room and connected to an engine therein, a con 
duit surrounding said exhaust pipe and extend 
ing through the roof, said exhaust pipe discharg 
ing into Said conduit, a pipe Surrounding said 
conduit and passing through the roof, theupper 
end of the pipe opening to the atmosphere and 
the lower end being in air communication With 
said conduit below the roof and at Substantially 

5 

the point of connection of the exhaust pipe with 
the engine, air from the atmosphere being drawn 
downwardly through said pipe into the conduit, 
and then passed upWardly around the exhaust 

i pipe to be discharged with exhaust gases, to the 

20 

atmosphere. 
8. The combination comprising, an exhaust 

pipe extending upwardly through the roof of a 
room and connected to an engine therein, a ver 
tically extending stack and a nufler within said 

, stack and connected to the exhaust pipe, and a 
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conduit surrounding said exhaust pipe and ex 
tending through the roof to connect with said 
stack, there being a continuous space for pass 
ing air between Said conduit and exhaust pipe 
and between the stack and mufler. 

9. The combination comprising, an exhaust 
pipe extending upwardy through the roof of a 
room and congected to an engine therein, a ver 
ticaly extending stack and a mufler Within said 
stack and connected to the exhaust pipe, a con 
duit surrounding Said exhaust pipe and extend 
ing through the roof to connect with said stack, 
there being a continuous space for passing air 

1,966,690 
between said conduit and exhaust pipe and be 
tween the stack and mufler, and means for sup 
plying air from the exterior of saidroom to sald 
conduit at its loWer end. 

10. The combination comprising, an exhaust 
pipe extending upwardly through the roof of a 
room and connected to an engine therein, a ver 
tically extending stack and mufler Within said 
stack and connected to the exhaust pipe, a con 
duit surrounding said exhaust pipe and extending 
through the roof to connect With said stack, there 
being a continuOus space for passing air between 
said conduit and exhaust pipe and between the 
stack and mufler, and a pipe surrounding said 
conduit and extending through the roof, said pipe 
being Open to the atmosphere at its upper end 
and being in air communication at its lower end 
With said conduit, 

11. The combination comprising, an exhaust 
pipe extending upwardly through the roof of a 
room and connected to an engine therein, a ver 
tically extending stack and mufler Within said 
stack and connected to the exhaust pipe, a con 
duit surrounding said exhaust pipe and extend 
ing through the roof to connect with said stack, 
the lower end of said conduit extending to sub 
stantially the point of connection of said ex 
haust pipe with the engine, there being a con 
tinuous space for passing air between said con 
duit and exhaust pipe and between the stack and 
mufler, ad a pipe surrounding said conduit and 
eXtending through the roof, said pipe being open 
to the atmosphere at its upper end and being in 
air communication at its lower end with said 
conduit. 
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