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My invention relates to an improved muffler 
Such as used for the silencing of exhaust gaS 
noises of internal combustion engines, in which 
the flow of gases through the muffler is utilized for 
the production or creation of a vacuum for Serv 
ing other devices requiring a vacuum-operating 
medium. 
One of the objects of my invention is to provide 

a muffler structure for silencing exhaust gas 
noises, and means in association therewith by 
which the gas flow through the muffler is caused 
to generate a vacuum which is made available 
for other operating purposes. 
A further object is to provide means for auto 

natically maintaining a vacuum within a suit 
able range for Operating requirements, irrespec 
tive of the pressure variations of the exhaust 
gases passed through the infiller. 
Other objects of the invention will appear On 

the following description and the accompanying 
drawing, which illustrate one embodiment of the 
invention. X 

In the drawing, 
Fig. 1 is a central longitudinal sectional view of 

a structure enbodying the invention; 
Fig. 2 is an enlarged transverse section. On the 

lize 2-2 of Fig. 3; 
Fig. 3 is an enlarged transverse section of the 

line 3-3 of Fig. 1; and 
Fig. 4 is an enlarged detail Section of the 8to 

natic yaye and associated parts. 
The Enfier shotyn in the drawing enoodies as 

eiongated cylindrical shell. A which houses the 
operating parts and which is of a diameter and 
ength adapted to the available space on an auto 
nobile for the accommodation of a mutier. The 
shell is closed at its ends by flanged dish-shaped 
leads and 2 which are Secured to the ends of 
the cylinder wall by welding or otherwise. A 
flanged transverse partition wall 3 is secured in 
the site at a distance from the head and closes 
of a portion of the shell to provide a chamber B. 
The head has a central opening and a tubular 
extension 5 forming the inlet and adapted for 
connection to the exhaust pipe of the engine or 
other source of gas. The partition 3 likewise has 
a central flanged opening 6. 
A straight through tube , of considerably less 

extends centrally 

the openings in the head and partition 3, and 
forms a passage for the exhaust gas streana Cons 
ing from the engine or other source. 

In like manner another flanged transverse par 

(C. 18-36) 
tition wall O is secured in the shell and closes of 
the other end portion thereof to provide a closed 
chamber C, and a centrally disposed tubular 
member extends longitudinally through this 
chamber from partition G to the closure head 2 
of the shell. The closure head has a central 
Opening 2 and a tubular extension 3 forming 
the outlet or exhaust end of the muffler. The 
opening 6 in partition f is smaller in diameter 

5 

and the flange 5 surrounding said opening is 10 
tapered to still Sinailer diameter. A portion 6 
of the tube A is tapered down to the diameter of 
the flange opening and then flared in the flange 
5, thus providing a throat opening a somewhat 

less in diameter than the main portion of tube 
8. The tubes and and the several openings 

in the shell heads and partitions are all axially 
aligned. 
The partitions 3 and E are spaced apart suff 

ciently to provide short chanber D in the shell, 
Whic channer is in congunication with both 
tubes and through openings 6 and 3, but is 
Iraot in continunication with either of the chain. 
oers 3 and C. This channer D. is provided for 
the accommodation of an automatic pressure re 
Sponsive valve which controls the flow of gas 
through tube into tube S6, and which will be 
hereinafter described. 
The tube and the tube a , with the exception 

of its tapered portion 6, are provided with a large 
number of Small louvered openings 8 distributed 
throughout their length and circumference, and 
these iOLyers are forgined so as to face the open 
ings in a circumferential or tangential direction 
relative to the tubes, and the openings form the 
only communication between the tube passages 
and the chambe's 3 and C through which the 
tubes extend. 

it is by means of the structure described that 
the Inuffling or SOLand destroying functions are 
performed. The gas streat enters the inlet end 
of tube in a rapid series of sharp pulsations and 
the pressure and sound waves resulting there 
from expand into the closed chambers B and C 
through the openings 3 as the gas stream flows 
through the tubes. The gases entering the cham 
oers are given a circumferential direction of 
movement in said chambers, and since they can 
not escape from the chambers they re-enter the 
gas stream through the openings at other points 
in the tube lengths. The peaks of the pressure 
and sound waves are leveled off or reduced and the 
pressure of the gas stream is converted to a uni 
form or steady pressure, with the result that the 
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gases leaving the discharge outlet of the structure 
emit no appreciable audible sound. 
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Within the tube i is provided a Eneans for uti 
lizing the stream of gases through the 2s2ffer fo 
creating a vacuum which can be utilized fo: Ope 
erating other devices such as horns 22nd Wirade 
shield wipers. This resins in the present st&Ace 
ture comprises a Venturi tube disposed concanti 
cally within the gas passage tube . This Caeye 
of any suitable construction for the 22039. Er 
the structure shown, the Weaturi tube is. Casade of 
a short, sharply tapered section 26 &nd a long 
tapered section 2, placed end to end to forgia Ele 
throast of the venturi. Sinese ends have 093 air agg 
Öf the same diameter but they ae spaced 23.3% 
slightly to provide 2, pork, or &aac (;323ing 22 
which communicates with a small chenber 23 
for tied by an enciosure 24 vinich Stirrounds the 
end portions of the West ri tube sections &Rd. 
which has no coRi, causinicatidia whateve wišks he 
tuke or chamber 8 for the reason that She vac 
LECO is created in the cigEEaber 23. Chalance: 23 is 
connected by S. ster 25 to S. Suitabie fitting 23 on 
the exteroi of shel A, so that Saitable contec 
tica for the vacLL.A.I. Cash ke Iaede with the devices 
to ce operated therefoy. 

The Wenturi section 20 spaces the interior of 
the and is secured to Rae Waltereos or sp 
port, but it has an an alar series of opeings 2E 
througia which the gases can fiovi into the por 
tio2 of the tube beyond the IceXtaber 20. A Opera 
tion the gas streat entering She inlet erad or tuk3 

dividies, partly through the Wenturi tabe and 
partly through the openings 2E and the reRain 
ing portion of tuke , so that in a sexese the pas 
Sage in tube Eney be referred to as 8, by-92.SS 
around the vegatai. That portion, therefore, of 
the geses whica icy ha'olagh the vexit 2 creates 
a vacun in chain cer 23 aid the rest of the gases 
by-pass around the ventus. 
The pressure and velocity of the incCIRhing gases 

varies greatly With the speed of the engine frog 
which the gases enlanate, and this variation in 
pressure and velocity correspondingly affects he 
degree of vacuuRn produced. 3 or instance, if the 
engine is idling, the pressure and velocity of the 
exhaust gases are so low that the velocity of the 
portion of the gases going through the Weaturi 
tube is insuficient to develop a degree og vacui , 
sufficient for the operation of the devices co 
nected therewith, whereas under running condi 
tions of the engine the pressure and velocity of 
the gases are sufficient for the production of a 
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high enough vacuum. 
In the structure shown in the drawing, the end 

of the Venturi-tube section 2 extends into the 
chamber and is surrounded by a ring member 3 
which is supported by a flexible diaphragm mem 
bert, so that the ring member can move toward 
and from the rin of the Venturi tube 20, as shown 
in dotted lines in Fig. 1, and thereby vary the 
opening between the wall of the tube and the 
ring and allow more or less gas to pass from the 
tube 7 by-pass hereinbefore mentioned. The dia 
phragm 3, of course, acts as a flexible partition. 
and to prevent the passage of gases through said 
chamber D other than that which is permitted by 
the position of the ring or valve member 30. Nor 
nally the ring valve is held by the tension in the 
diaphragm close to the tube so that the passage 
of gas is practically prevented. Now, if the en 
gine is idling and the incoming gases are low in 
pressure and velocity, the ring valve prevents the 

5 
by-passing of any of the gases through openings 
and tube , and practically all of the gas stream 

3,047,775 
passes through the vegatigri. This is sufficient to 
produce a low enough vacuum for operative pur 
poses. However, as the engine is speeded up and 
greater pressure and Velocity is developed in the 
gases, a sufficient iovy will occur through the 5 
venturi and the excess gases will pass through 
Openings 2 3rd through tube around the Ven 
tri. Under these cognitions the pressure will act 
On the disphraga to force the ring away front. 
the 2 and perit, the gases to fow through the 0. 
opening. At the S3ce Eiche there Will be no sp 
preciable aer pieSS Exe developed in the mifer 
Indie any speed cogiditions of the engine. 

| clai (: 
... a g, aufie of Eng (338cter described, the 15 

COE in 2ion of 3, Saei as Ying a tuto lar CeCe. 
thereign for the passage of the exhaust gas strea.I., 
25 eas within said tuattia, he her responsive to 
the foW of the gas strea. In through said utler 
Genes for producing 2, vacuum, and a pressure 20 
actuated device responsive to excess gas pressure 
in Said to air Re(CR3. So permitting the foy 
of gas through said taking: Rember indegend 
entiy of Said vacuuzz groitzcing means. 

2. In 2. Stractare of Ene cagracter described, the 25 
conibination of 2, X ifiex including an outé ge:S 
for sileneing the soul and of exhaust gases and have 
ing 3 pair of tilloula, IceGalers within and spaced. 
froA said shell and forcing concentric passageg 
for the flow of gas therethrough, nesas asso. 36 
ciated with the inner of said tubes for producing 
a vacuuLLI by virtue of She flow of gas there. 
through, a device adjacey at the end of said rainer 
tube for conta'olling the foy of gases through the 
Outer One of said 22.SS2ges, and means responsive 35 
to the pressure of gas in said outer passage for 
Sctuating said device. 

3. In 2. Structure of the character descried, 
the cornbination of a rifle including means for 
silencing the Sota and of exhaust gases and having 
2, pair of tubular Emerbers forming concentric 
19&SSages for the flow of gas therethrough, the 
inner of Said tubes including a Wentari tube for 
producing & Vacuu K. Foy the flow of the gases 
therethrough, a transverse diaphragm in said 
IRaffler adjacent the ends of said tubes responsive 
to the press 'e of the gas flowing in the outer 
of Said tubes, and a 2 regner carried by said dis 
phragm for controlling the flow of gases through 
the oute of Said tabes. w 

4. In a structure of the character described, 
the combination of a nulfiller having means in 
cluding a tubular raemer for silencing the sound 
of exhaust gases, a Wenturi tube in said tubular 
member for producing a vacuum in response to 
the flow of gas through said Wenturi tube, said 
tubular member surrounding said Wenturi tube 

-40 . 

45 

and terminating adjacent the end thereof and 
forming a by-pass for gases around Said Wenturi 
tube, and a press are responsive device posi- 00 
tioned at the end of said tubular member for 
controlling the flow of gases through said by 
98SS. 

5. In a structure of the character described, 
the combination of a muffler including a cylin 
drical shell and a straight through tubular mem 
ber extending lengthwise of said shell and form 
ing a passage for the gases, a Venturi tube vacu- . 
um producing device positioned within said tubu 
lar member to receive part of the flow of the O 
gases through said tubular member and, a flexible 
transverse diaphragm partition in said shell hav 
ing means adjacent the end of the Venturi tube 
for substantially preventing the flow of gas 
through the tubular member around the venturi 7s 
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2,047,775 
tube until, the gas pressure exceeds that required 
to cause a sufficient flow of gas through said 
Wenturi tube vacuum means. 

6. In a structure of the character described, 
the combination of a muffler including a cylin 
drical shell and a straight through tubular mem 
ber extending lengthwise of said shell and forman 
ing a passage for the gases, a Venturi tube vacu 
um producing device positioned within said tubu 
lar member to receive part of the flow of the 
gases through said tubular member, a flexible 
transverse diaphragm partition in said shell hav 
ing means adjacent the end of the Venturi tube 
for substantially preventing the flow of gas 
through the tubular member around the Wenturi 
tube until, the gas pressure exceeds that required 
to cause a sufficient flow of gas through said Wen 
turi tube vacuum means, and a second tubular 
member in said shell axially aligned with the 
first tubular member and the Venturi tube to 
receive the flow of gases through both the Wenturi 
tube and the first tubular member. 

7. In a structure of the character described, 
the combination of a cylindrical shell closed at 
its ends, transverse intermediate partitions spaced 
apart to divide the interior of said shell into an 
intermediate chamber and end chambers, a 
straight tubular member extending from the end 
of the shell through one end chamber and Com 
municating with said intermediate chamber, a 
second tubular member communicating with said 
intermediate chamber at its inner end and ex 
tending through the other end chamber, a Wen 
turi tube positioned within said first tubular 
member and through which a portion of the gases 
flow for the purpose of producing a vacuum, the 
end of said Wenturi tube extending into said 
intermediate chamber, and a flexible diaphragm 
in said intermediate chamber adjacent the end 
of said Wenturi tube for preventing the flow of 
gas through said straight tubular member around 
the Wenturi tube until the pressure of gas reaches 
a predetermined degree. 

8. In a structure of the character described, 
the combination of a muffler including a tubular 
member, and a shell surrounding, said tubular 
member providing an annular sound silencing 
chamber, said tubular member forming a tubular 
passage for the flow of gases, pressure responsive 
means operable to open said passage when the 

3 
gases therein reach a predetermined pressure, 
and a vacuum producing device in said tubular 
passage responsive to the flow of the gases in said 
tubular member. 

9. In a structure of the character described, 
the combination of a Venturi tube vacuum pro 
ducing device responsive to the flow of gases 
therethrough, a tubular member surrounding Said 
Wenturi tube and forming a by-pass paSSage 
around said vacuum producing Wenturi tube, a 
pressure responsive device controlling the flow of 
gases through said by-pass passage in response 
to the pressure of the gases therein, and means, 
including an outer shell surrounding said tubula 
lar member, for silencing the Sound of the gases 
flowing through said tubular member. 

10. In a mulfiller of the class described, the Com 
bination of an outer shell and an inner tubular 
member arranged to silence the sound of gases 
flowing through said inner tubular member, said 
inner tubular member having one end terminat 
ing within said shell, a vacuum producing Wen 
turi tube positioned within said inner tubular 
member and having its discharge end positioned 
adjacent the end of said inner tubular member 
and spaced from said inner tubular member to 
form a passage for the flow of gases, and pres 
sure responsive means at the end of said Wenturi 
tube for controlling the flow of gases from said 
passage whereby the flow of gases from said pas 
sage adjacent the end of the Wenturi tube will 
create suction in said Wenturi tube to assist the 
flow of gases therethrough.-- 

11. In a structure of the class described, the 
combination of a tubular member and a Wenturi 
tube positioned within said tubular member and 
spaced from the wall thereof to form an annular 
passage for the gases surrounding said Venturi 
tube, a member for controlling the flow of gases 
from said annular passage and positioned at the 
end of the Venturi tube so that the gases flowing 
from said passage adjacent the end of the Wen 
turi tube will create suction in said Wenturi tube, 
means for rendering said member operable in re 
sponse to an excess pressure in said tubular mem. 
ber, and means including a shell surrounding 
said tubular member for silencing the sound of 
gases flowing through said tubular member. 

EARL G. GUNN. 
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