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By the adjustable mounting of the spring, 
as shown, it is possible to control the degree 
of muffling. As previously explained, the 
extent to which the noises of the explosions 
of the motor are muffled depends upon the 
extent of the interposition of the door 5 in 
the path of the Ai: gases. By adjust 
ing the door 5 to a position as shown in 
Fig.1, a very complete muffling result is 
possible. But should less muffling be desired 
with less resistance to the passage of the ex 
haust gases into the atmosphere, this may 
be accomplished by setting the door in a 
position such that an orifice of increased 
size is presented. It will be understood that 
the position of the door is to be. varied in 
accordance not only with the degree of 
muffling desired, but also with reference to 
the motor to which the device is attached, 
An 8 or 12 cylinder motor will of course, 
produce a greater voiume of exhaust gases 
than a 4 cylinder motor, and consequently, 
for a motor of a larger number of cylinders, 
door 5 must be set in a position to provide a 
less restricted outlet for the gases. 
Should it be desired, for any reason, to cut. 

out the muffler completely, this is provided 
for by having a crank 6 attached to the 
door, as shown. To the crank 6 there is 
to be attached a cord or chain to run to the 
driver's seat or to a suitable pedal, and the 
dioor 5 may be held wide open for si 
periods as may be desired. Under these con 
ditions there is iro ni affling effect. 
While the form shown in Figs. i, 2 an? 3 

is the simplest and preferred type, it has 
been i that beneficial results are ob 
tained by making slight changes in the forma 
of the door 5. In Fig. 5 there is shown a 
door in which the outer extremity indicated 
'at 15 has been bent slightly so that the door 
may have a larger surface of contact with 
the lower surface of the U. This prevents 
any possibility of chattering when the door 
is to be held early closed to produce an 
extreme mufling effect. In the modification 
shown in Fig. 6 the door 5 is beni in a 
surved for, and the lower surface of the 

of near ber 3 is provided with down 
wardly carved ip S, with which the eliter 
extrerility 7 of the door, bent downwardly 
as show), comes in contact. The effect of 
this coibiration of curved parts is o pro 
duce a greater' maffing effect. This wouldi 
necessarily be the case, since the path of 
the gases is slightly changed in leaving the 
muffler, and in making this change in direc 
tion, the gases come into closer contact with 
the door 5. In Fig. there is provided, as 
shown, a pair of doors 5, 5, hinged at op 
posite on the member 3, and provided with 
pair of cranks, 7, engaging the spring 1, 
At their outer extremities 3, 3, £h 8 x}ses 
of the doors are bent, as si as sie zyn, i9 Proviá: , 
large cottack surface. Si: an arraige 

ment as this, while slightly more complex 
than the simplest form, increases the 
muffling effect, it is necessary to provide 
only one of the doors 5 with the crank 6 
for use as a cut-out. Fig. 8 shows a cross 
sectional view of the device in Fig. 7 and 
indicates how the pair of cranks 7, 7, en 
gag:E: the spring ii. ? 

ni Fig. i 9 there is shown a series of 
muffling devices placed one after the other 
and working independently. Such an 
arrangement provides a satisfactory muffler 
for engines of extreme high power, as for 
instance, aire raft engines, and the muffling 
effect is cumulative. The doors 5*, 5, 5 
and 5 may be set to produce a cumulative 
huffling effect. " 

in the modification illustrated in Fig. 10, 
the door or closure, 5, is formed of a piece 
of aetal having an inherent resiliency. The 
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door is secured at its upper end to the ex 
tension 3, and thence taper's or extends. 
downwardly to a point closely adjacent the 
outer end of the floor of the member 3. 
Obviously the force of the outcoming gases 
will cause the lower end of the door 5 to. 
move upwardly, against its inherent resil 
iency, and, obviously also, the size of the 
orifice is directly dependent upon the speed 
of the motor. 

Fig. 11 shows a modification embodying 
two of the doors 5, both constructed of in 
het'ently resiiient material. The outcomin 
gases case the ends of the doors 5 to sprea 
aid increase the size of the orifice formed 
therebetween. Manifestly the size of this 
orifice is dependent upon the speed of the 
notor. 

Figs. 12 and 13 illustrate still a further 
modification, wifierein the member 3 is down 
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wardly tapered, or flattened and outwardly 
flared. This construction is beneficial in 
that it permits of additional expansion of 
the gases, immediately prior to their exit. 

It will be seen that the novel device pro 
vides a muiller which depends for its proper 
functioning upon the interposition of the 
door 5 at an angle in the path of the gases, 
and as previously explained, this serves the 

spose of tending to equalize the condensa 
3 and rarefactions in the exhaust. By 

of the fact that the door has relativel 
sirength, making an acute angie wit ’’KE 

? Gwer surface of the U member 3, the 
friction set up and the extent to which the 
gases are slowed up in their passage to the 
atmosphere is comparatively small. Whil 
it has been found by actual tests that this 
muftier wil give practically the same 
Enuffling effect as the type at present in use, 
there is a lessening in back-pressure of be. 

eea (30 and 75%. 
E, is io be i riderstoodi tirat, whiíe the views 

rawings disclose the perferred, forms 
te invention, the novel device is obvious 

10 

18 

20 

12s 

130 
  



) 

ly susceptible of further modifications with 
in the meaning and scope C, the appended 
claims. 
º What I claim ad 

tters Paterit is: 
1. A mu?iler provided with a mueriaber hav 

ing an orifice, a closure pivotally mounted 
to restrict or enlarge said orifice, a flexible 
element in operative connection with said 
closure, and Reans for bodily moving said 
element to vary the normali position of said 

?eSi' 0 

closure. 

l l, 

nker 2. A muffler provided with a le: 
ing an orifiee, a closure pivotai" 
to restrict or enlarge said orifice, i. 
element in align:ment with saidi neitaber 
connected to said closure and adapted to 
yieldingly limit the swing there of lild 
means for bodily moving said element to 
vary the normal position of said closure. 

3. A muffler provided with a member 
having an orifice, a closure pivotally mount 
ed to restrict or enlarge said orifice, a re. 
silient element mounted in paralliei s'ith 
said member, and connected, i.etween i 
ends, to said closure, wherely io hold Said 
closure in a predetermined position with 
respect to said orifice, and means for bodily 
moving said element to a different posi 
tion, to vary the normal position of sai 
closure, substantially as described. 

4. A muffier provided with a heinier' hav 
ing am orifice, a closure moyabiy positioned 
to restrict the size of said orifice, resilief, 
means connected to the closure and horially 
tending to hold it in a predetermined posi 
tion, a support for said resilient means, and 
means for adjusting the position of Said 
support whereby the closure inay assume 
8 nother position. 

5. Amufler provided with a nember hav 
ing an orifice, a closure carried y Said 
member and movably positioned to restrict 
the size of said orifice, & crask connected 
to the closure, a 
nounted on said ineiniJer, 2nd 2 sprig ise 
in said frame and in engageinent with said 
crank to yieldingly retain tha elosire ir: ? Gsi 
tion. 

6. A mu??ler provided wi?í 3. Reiner 
ing an orifice, a closure inclisi on 
in ember and adapted for ovement 

i 

spring featije adjustally 

position to restrict or enlarge said orifice, 
resilient means in engagement with said 
closure and yieldingly resisting movement 
thereof. in either direction, and means for 
adjusting the amount of resistance of said 
resilient means. 

7. Å mufler provided with a member hav 
ing an orifice, a closure pivotally mounted 
to restrict or enlarge said orifice, in com 
bination with a flexible element fixed at 
points longitudinally of its length, and 
neans connecting said closure to said ele 
illent, intermediate said points, whereby to 
normally hold said closure in a predeter 
i)ined position. 

8. Å mufler provided with a member hav 
ing an orifice, a ciosure pivotaily mounted 
to restrict or enlarge said orifice, in combina 
tion with a flexible element fixed at points 
longitudinally of its length, means connect 
ing said closure to Said element, interme 
diate said points, whereby to normally hold 
said closure in a predetermined position and 
Ineans permitting bodily moving said ele 
illent with respect to said closure, whereby 
to incritially hold said closure in another pre 
determined position. 

!}. Á mufiler provided with a member hav 
ing an orifice, a closure mounted on said 
i)}ember and laovable to restrict or enlarge 
said orifice, a spring mounted substantially 
parallel to said member and secred ereto 
: each end, said spring being connected, be 
tween its ends, to said closure and tending 
té retull'in the latter to any predetermined 
position, when the closure is moved from 
that position, Substantially as described. 

10. A muffler provided with a member 
having an orifice, a closure mounted on said 
linember and pivotally mounted to restrict 
C1' enlarge said orifice, a spring mounted 
adjacent said member and so connected to 
Said closure as to tend to move said closure 
to a predeterlained position when the clos 
are is noved frein that position and means 
Yhereby said spring inay be bodily moved 
to thereby increase or diminish said tend 
ency. 

in testimony whereof T affix my signa 
tlire. 

FREDERACIK KOPPER, J. 
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