
1949074 E G GuNN 
MUfFLER 

Feb.27,1934. 

Filed Nov,9,1932 
  



10 

15 

25 

80 

35 

40 

45 

50 

55 

Patented Feb.27,1934 

UNITED sTATEs 

1949074 

PATENT OFFICE 
1949074 
MUFFLER 

Earl G. Gunn,Racine,Wis.,assignor to Waker 
Manufacturing Co.,Racine,Wis.,a corporation 
of Wisconsin 

Application November9,1932. Serial No.641,866 
5 Claims, 

My invention relates to improvements in muf 
fiers for destroying the noise or sound made by 
gaSes exhausted or discharged frominternal com 
bustion motors. 
The primary object of my.invention isto muf 

fie or destroy the undesirable sound of exhaust 
Of gaSes from internal combustion engines by 
Converting the rapidsharp pulsations of pressure 
to a Steady flow of gas before the gas is released 
to the atmosphere,and to bring about this condi 
tion without developing,beyond the efective 
minimum,COunter preSSure which would other 
wise interfere with the efficient operation of the engine. 
A further object is to accomplish the above 

reSult by means of a simple mufler Structure in 
eXpenSive to manufacture and capable of occupy 
ing the usual available space for installation. 

Referring to the accompanying drawing, 
Fig. l is a longitudinal sectional view of a 

mufier Structure embodying myinvention,a por 
tion of the interior being shown in ful1to better 
illustrate the structure; 
Fig,2 is an enlarged transverse section on line 

2?2 Of Fig,1; and 
Figs. 3,4 and 5 are enlarged detail sections 

0n the lines 3?3,4?4 and 5?5 of Fig,1. 
The Structure illustrated in the drawing com 

.prises outer and inner tubular or cylindrical 
members A and B,of suitable 1ength forthe pur 
pOSe and disposed in concentric relation to each 
other. These members are preferably made of 
metal Sheets rolled or formed into cylindrical 
form and the edges joined by suitable seams 
1 and 2. The inner tubular member B is pref 
erably about the same in diameter as the usual 
pipe(not shown)which conveys the exhaust 
gaSesfromthe motor. Its receivingand discharg 
ing ends 3 and 4 are formed for connection re 
spectively with this exhaust pipe and other pip 
ing if desired, This inner tubular member is 
straight and unobstructed throughout its entire 
length So that it constitutes a direct passage for 
the gases to the atmosphere. Throughout sub 
Stantially its entire length the wall of the tubular 
member B is provided with a large number of 
relatively Small louvers C distributed throughout 
the area of the tube and arranged in longitudinal 
rows circumferentially spaced,with the 1ouvers 
in the rows in staggered relation to adjacent 
rows. This arrangement of 10uvers is desirable 
from a manufacturing Standpoint because they 
can be formed in the flat Sheet of metal before 
it is rolled int0 Cylindrical form,The 10uvers 
are formed by Cutting slitS 5 in the sheet metal 

(C1,137?160) 

and upsettingthe adjacent metalto provide Open 
ings6facing in a circumferential direction. The 
upset portions 7 of the metal are disposed sub 
Stantially tangential to the circumference of the 
tubular member So that the gas paSSing through 
the louvers will be directed Circumferentially. 
The outertubular member A is relatively larger 

in diameter than the inner tubular member tO 
provide a Space or annular chamber D therein 
Surrounding the inner tubular member. This 
annular Chamber is closed at both ends by the 
closure heads 8,9 through the center of which 
the inner tubular member extends,The closure 
heads are preferably made of Sheet metal con 
formed tO fit Over the ends of the inner tubular 
member and flanged on their peripheries to fit 
Within the ends of the Outer tubular member to 
which they are suitably Secured as by welding, 
thus Securely holding the tubular members in 
their Spaced Concentric relation and sealing the 
enclosed chamber at the ends. The annular 
Chamber D is longitudinally straight and unob 
Structed throughout its entire 1ength. It is en 
tirely closed except for communication with the 
interior of the inner tubular member through 
the Circumferentially directed Iouvers. 
One end Of the inner tubular member(the 

right hand end in the structure shown)is con 
nected to the discharge pipe from the engine,and 
the other end is open,the arrows indicating the 
direction of the travel of the gases,The gases 
flow through this tubular member,and because 
of its straight unobstructed passage practically 
no back or counter pressure is developed to in 
terfere with the eficient operation of the engine. 
The gases enter the tubular member Bas they 
come from the engine,that is,in a rapid series 
of Sharp preSSure pulsations or pufs,and the 
velocity at Which the gaSes enter tends to over 
come the tendency of the gases to expand,even 
though the 1ouvers through which expansion 
could take place are present. However,as the 
gases progreSS through thé inner tubular mem 
berto the discharge end,thistendency to expand 
is permitted by the louver openings and expan 
sion of the gases in turn slows down the velocity 
and facilitates further expansion. This reaches 
its maximum as the gases reach the.vicinity of 
the discharge end of the mufier,and since ex 
pansion take8 place through the louversinto the 
1arger chamber D the pressure is reduced,The 
formation of the 1ouvers directs the expanding 
gaSes in a Circumferential direction in the Cham 
ber Dandthe efect istoset up withinthe 3ham 
ber a Whirling movement of gases,This whirl 
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2 
ing body at the Same time progresses towards 
the receiving end of the mufler and the gases 
return t0 the inc0ming Stream in the tubular 
member B through the 10uvers adjacent the re 
Ceiving end. In the proceSS 0f expanding int0 
the annular chamber,the preSSure of the gas iS 
reduced and the peaks of the pressure curves of 
the individual pufs or pulsations are reduced Or 
S0ftened t0 a,p0int Where a fiOW of gas at rela 
tively iower Steady preSSure re-enters the inner 
tubular member and actSto bafe or Soften the 
incoming pulsations of gas,with the reSult that 
the preSSure Of the gaSes as they leave the dis 
charge end 0f the inner tube is C0nverted to an 
average relatively lOW p0int and the gaSeS 1eave 
the mufier in a steady unvarying Stream at Such 
1ow pressure that no audible sound is emitted. 
The whirling movement of the body of gases in 
the annular chamber D,Caused by the direC 
tional efect of the louvers,I have found in actual 
use to be very essential to the efective mufing 
of the sound,and that without these directional 
1ouvers the eficiency of the structureis Very ma 
terially reduced, 

I Claim; 
1. A mufier for destroying Sound of the ex 

haust gases of internal Combustion engines Com 
prising a Straight unobstructed tubular mem 
ber adapted to be connected at one end to the 
SOurce of exhaust gases and forming a direct 
through paSSage through which the Stream of 
gaSes fiOW and diSCharge at itS Other end,Said 
tubular member having a plurality of louvered 
Openings on its exteri0r,all facing in the Saine 
direction and arranged to direct preSSure WaveS 
tangentially of Saidtubular member,and a larger 
tubular member clOSed at its ends and Surround 
ing Said first mentioned tubular member to form 
a longitudinal unobstructed annular Chamber 
having communication with the interior of the 
first mentioned tubular member only through 
Said openings,the walls of Said larger tubular 
member COOperating with Said louvered Open 
ings to impart an annular movement to the body 
Of the gaSes in Said annular Chamber. 

2. A mufler for exhaust gaSes of internal COm? 
bustion engines comprising a pair of straight 
cylindrical members of diferent diameters dis? 
posed in concentric relation?one within the 
other,to form an annular unobstructed Chamber 
between said members,the inner cylindrical 
member being open at both ends and forming a 
direct paSSage forgases,and the Outer cylindri 
cal member being CloSed at bothends,and a plu? 
rality of struck-up portions on the exterior of 
Said inner Cylindrical member and distributed 
throughout substantially the area and length 
of the inner Cylindrical member and formed t0 
provide openings on the exterior of said inner 
cylindrical member facing in a,tangential di? 

1,949,074 
rection with respect to the inner cyllndrical 
member for causing the pressure waves passing 
through Said Openings from the inner member 
to travel Circumferentially in Said annular 
chamber. 

3. A mufier of the class described,including a 
Shell closed to the outer atmosphere,and a tubu 
1ar member positioned within Said Shell and 
spaced from the wall there0f,thereby forming a 
ClOSed Chamber Surr0unding Said tubular mem 
ber,the tubular member forming a direct unre 
stricted paSSage fortheflow ofthestream ofgases 
through the mufier,and being provided with a 
large number of openings in its wall through 
which the pressure waves in the gasstream flow 
ing through Said tubular member are Communi 
Cated to the body of gaSes in Said chamber,and 
means on the exterior of Said tubular member 
aSSociated with Said openings for directing Said 
COmmunicated gas preSSure waves to impart ro 
tary movement to the body of gaSesin the cham 
ber about Said tubular member as an axis. 

4. A mufler of the claSS deScribed,including an 
imperforate ClOSed Cylindrical Outer Shell and a 
Cylindrical tubular member extending there 
through and Spaced from the outershell to pro 
Vide an annular Chamber Surrounding Said tubu 
lar member,Said tubular member forming a di 
rect through paSSage for the flow of the main 
body of gas under varying pressure,and being 
provided in itswall with a large number of small, 
ClOSely SpaCed Openings distributed along its 
length and circumference and in communica 
tiOn With Said annular Chamber,and 1ouvers as 
SOCiated with Said Openings and projecting from 
the eXterior of the tubular member all in the 
Same direction and arranged to direct the gas 
preSSure Waves tangentialy in Said annular 
Chamber and CauSe to be imparted to the gaS 
body in said annular chamber a rapid rotary 
mOvement Substantially tranSversely to the di 
rection of flow of the gas through said tubular 
member. 

5. A Sound mufer of the class described,in 
Cluding a tubular member having an inlet and 
an Outlet and forming a through passage for 
the stream of gases and having a plurality of 
Openings in itS wall,a Shell surrounding said 
tubular member and spaced therefrom to form 
a Chamber around Said tubular member having 
COmmunication with Said tubular member 
through Said openings,Said shell being closed to 
the outer atmosphere,and means within said 
Chamber aSSociated with Said openings for caus 
ing the preSSure waves entering Said chamber 
through Said openings to impart rotary move 
ment to the body of gas in Said chamber for at 
tenuating Said preSSure waves. 
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