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To oll whom it mm/ CONCCTN. - advantage in a muffler of Unm type is that

Be it known that I, Frenksicr Korrex, it iz i Do sones ¢ : an it he

Jr a citizen of the Lml ed States of Armer- made so, save by
ica, residing at \Vaﬁnmm"n. in we District, - ber, ste., “‘]1‘CE1 an

3 of Columouz havei mven ved certain new snd ﬁm‘fs ﬂf a d;ﬁfez nt t

ugeful Tmprmmr onts i Gas-Engine Muf- i

vy
§ d’

pe or sig

flers, of which the following is 8 ; go-aw
‘atum. i al the s
This invention relates to improvements n foch s
i gas-engine mufiling devices and more pa: just ib Hfere . ,
ticulax 1 tc a combined 'rumw and nmgﬁm result is that the groater the en{:m( ,uwa,

cut-out. with itg increased { eres of £ piomum the
One obj ect of this in venuox' is to provide greater is the back-pressure produced. Such
a simple “and efficient device by means of muﬁ*em, ag.n ruls, are ey pppd with & de"
which the muffling of the noise of the ex- vice known 88 a cu it-out to meet the condi- 79
plosion may be accumph shed with the for- tiom, and this el -out is simply & convenient
mation of a negligible lmck -pressure in the means for hy-passing the iter-—thus per-
exhaust pipe. : mitting the exhaust to pass irectiy
A second object is to provide an eﬁmmm the stmosphets without the {1
20 muffiing device which may be Aflytstn bafles or d‘im
different hrpes of motors, accomplishing cufwm.n‘, Wi
nurpose equaily well under the
changed condmonb, and Wm ch may be ad
justed for use with the same motor to pro- . TV g in -
23 vide a greater or less muﬁlmg effect, g “irouble. hm"s over, the cut-out 89
Another :)b,eat ig to produce a mwﬂw n es muilitng altogether and is, con-
which the formation of a partial vacuum or sequen tly, not gumz'aﬁv desi
back-pressure in the exhaust pipe may be "he device which forms the subject mat-
nearly completely eliminated, or, in amy fer of the pr em application gives a. varia-
30 event, r--dm-ed to a pomnt where the ef”fcﬂ{. hle, adjustable and seif- adjusmngr muffier ag
is of little consequerndce. and accomplishes this shd with the nearly
A fnrthw ohject of the invention is the complete eh*mnatm*l of back-pressure.
provision of a muffler wherein the mni‘“, oy Further, it is se d%wn :d as to produce any
offect is antomatically m’ancd Ls/ and in desived degree of nﬂléf‘u ng, or it may be ad-
a3 accordance with the speed of the motor to j’xsted to give the effect of a cut-out, 1]
which it is operatively cxm*xonter’ be device ‘mu no ela Mmfee system
& will be understood that on chay mher,
of muffters now 1 \:‘.:twiv ‘F nge szi the sim-
provided an expansi i with its ef-
40 or near the end of th be 1o 1‘:-@ makes 0f
The interjor of Fh
sevies of vanes or baflle pi te
kinds. the, object in view belng
the burnt gases passing from the exhaew e'ﬁ;ik.;;uou pi
45 under » e thdy bigh pressure, fo cause trolled a4 c}svmu in
them to expand in the “eiamber and to slow  path of the gases,
up their discharge into the ¢ tmofmhg% by be pmvmmi with
the system of vanes. by \'*“:?ﬂ‘) it
Such an arrangement L it

X

Ve

10 muis

consists of
G o end of ths
Vi.,h 5 spring-con-
4 atb an angle o the 200
or door may
moan'cmc',.

30 to be of cons demlle effi 166
the noise of the expl
are checked within o
back-pressure which in tharen w‘vsr-‘ 5
f'w'ncy of the motor, sinéa it
i

55 of the power of the engine.
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It will be understood that the ordinary
gss engine explosions leave the exhaust pipe
opening, if unmufiled, in distinet putls.

hese puffs or condensations are followed
by corresponding rarefactions and the waves
so formed produce the auditory effects. In
the ordinary mufiler, the slowing up of the
gases In conjunction with the expansion
chamber tends to eliminate the differsnces
in pressure and to reduce the noise.

But in the preseht invention, the spring
door accomplishes the ..me purpose. The
door rides upon the waves of the explosions
and is forced outwardly by successive con-
densations.
spring to the movement of the door is suffi-
cient to tend to cause an e alization of
pressure; that is to say, the condensations
are checked and merge with the rarefac-
tions. This equalization in pressure damps
the ‘amplitude of the waves, resulting in a
reduction in sound.

Since the successive rarefactions tend to
produce a partial vacuum which is effective
in setting up back-pressure, it will be obvi-
ous that the present invention, in eliminat-
ing this variation in pressure, not only
muffles the sound, but also prevents back-
pressure, which would absorb power from
the engine.

It will be seen that the device as briefly
described is simple and inexpensive in con-
struction and withont parts that wear out
easily. Adjustments, as will be later de-
scribed, are easily and readily made.

For a better understanding of the device,
references is now made to the accompanying
drawings showing the preferved, and vari-
ous modified, forms of the device.

In the drawings:—

Figure 1 is a perspective view of the de-
vice.

Fig. 2 is a perspective.view, showing the
mufiling elements embled.

Fig. 8 is a frag 'y sectional view,
taken on line 3—3 of Fig. 1. :
Fig. 41s a view 1n {ransverse cross section

p

i i

on the line 4—4 in Fig. 1,

Figs. 5 and 6 are views similar to Fig. 3,

. Y i
but showing elements of 2 slightly modified

form.

Fig. 7 is a view gim]
a palr of mufliing elemen
tion.

Fig. 8 is a
8—8 of Fig. 7.

Iigs. 9, 10, 11, 12 and i3 are views show-
ing the invention in modified forms.

n the various views in which like refer
ence characters refer to like parts, the ex-
haust pipe 1 of the motor is provided at its
end with a chamber 2 of slightly increased
diameter. It has been found that the pro-
vision at this point of a chamber of slightly

- io Figr3 showing
ts in operative posi-

zectional view taken on line

increased diameter improves the mufiling

The resistance offered by the.

ing to compres

1,488,254

effect by permitting expansion of the gases.
Leading from the chamber there is an ex-
ension 3, U-ghaped in cross section, and pro-
viding the main body of the mufiling device
proper. Mounted by means of a hinge 4
on the open side of the U, there is a door
or gate 5 provided with a pair of cranks ¢
and 7. The hinge, as will be seen, is of
usual form and has a portion 8 overlying
the hinge pin 9, of which the cranks ¢ and
7 form the end portions. The overlying
member 8 is bolted to the body of the U-
shaped portion of extension 3, as shown at
10.  Any couvenient way of .1nounting the
gate § is permissible, provided it has free-
om of movement within the trough of
member 3. ' :

The gate 5 conforms closely to the insid
dimension -of the U, but is sllowed entire
freedom of movement on its hinge, except

(=3

80

as will be now explained. The crank 7 pro- .

jects downwardly from the hinge pin and
at its lower extremity engages a coiled
spring 11, mounted longitudinally of the
member 3 in a spring frame 12. The frame
12 is attached to the side of the U by means
of a pair of bolts 13, the shanks of which

roject through a slot 14 in the frame 12.

t will be seen that by this arrangement the
frame may be moved to different positions
along member 3.

The engagement of the crank 7 with the
spring 11 results in.the docr being held
yieldingly in any desired position with ref-
erence to the member 3. Ag will be seen.

-1f the spring frame is movsd to the left

in Fig. 1, this draws the crank 7 with it,

.and the door 5 will move downwardly until

it strikes the lower surface of the U. This,

it will be understood, would completely close |

the orifice of. the expansion chamber 2.
Moving the spring frame 12 to the righs
makes 1t possible to place the door 5 at any
desirved angle to the nath the outcoming
gases and to change the extent to which the
exhaust orifice is closed, the door 5 beiny

held yieldingly in any position in which it
. 41

may be set. Sk

crease in volume and s
force the door far

ihe oxhaust gases in-
engrth, they would
er cpen, erank 7 tend-
7 t nortion of the spring
(Fig. 1) to »f it and to extend the
portion to the It will be understood
that the force of the exhaust gases does not
come regularly, but in explosive puffs. Con-
sequently, soms provision is necessary to
prevent the deor from having too great a
freedom: of movement in eit%er direction,
and the location of the point of engagement
of the crank 7 with the spring, midway the
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ends thereof, atiaing this result. The deor,

as will be seen, can move inwardly only by
compressirg that portion of the spring
which leg to the left of the point of en-
gagement of the erank.
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By the adjustable mounting of the spring,
as shown, it is possible to conirol the degres
of muflling. 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 3 in
the path of the ex{h'mst gases. By adjust-
ing the deor 5 to a position as shown in
Fig. 1, 9 very complete muffling result is
possible. But should less muflling be desired
with less resistance to the passage of the ex-
haust gases into tkhe atmosphere, this may
be accomplished by setting the deor in a
position such that an orifice of increased
gize is presented. It will be understood that
the position of the door is to be. varied in
accordance not only with' the degres of
muffling desired, but also with reference to
the motor to which the device is attached.
An § or 12 cylinder motor will, of course,
produce & greafer volume of exhaust gases
than a 4 cylinder motor, and consequently,
for a motor of a larger number of e¢ylinders,
door 5 must be set in a position to provide a
less restricted outlet for the gases.

. Should 1t be desirved, for any reason, to cut
out the muffler completely, this is provided
for by having 2 crank § attached to the

door, as shown, ' To the crank 6 there 18

to be attached a cord or chain to run to the
driver’s seat or to a suitable pedal, and the
door 5 may be held wide open for such
seriods as may be desived. Under these con-
ditions there 18 no mufling effect. ‘
‘While the form shown in Figs. 1, % and 8
is the simplest and preferred type, it has
been found that beneficial results are ob-
tained by making slight changes in the form
of the door 5. :
door in which the outer extremity indicated
at 15 has been bent slightly so that the doer
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 npearly closed to produce an
extreme mufiling effect. In the modification
ghown in Fig. 6 the deor § is beni in =
carved form, and the lower surfuce of the
U of mewber 3 is provided with  down-
wardly curved lp 18, with which the suter
sxtremity 17 &f the doov, bent downwardhy
ag shown, comes in contact. The effect of
this combination of curved parts is to pro-
duece a greater muffling effect,  This wonld
necessarily be the case, since the paith of
the gases is slightly changed in leaving the
muffler, and in wmaking this change in divec-
tien, the gases come into closer contact with
the door 5. In Fig. 7 thers is provided, as
shown, a pair of doors §, 5, hinged at op-
posite on the member 3, and provided with
paiv of cranks ™, T, engaging the spring 11
At their outer extremities 19, 19, |
of the doors are hent, as show

large contaet smrface.

In ¥ig. 5 there is shown o~

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-cut. Fig. 8 shows a cross
sectionsl view of the deviee in Pig. 7 and
indicates how the pair of cranks 7, 7, en-
gage the spring 11. :
In Fig. 9 there is shown a series of
mufiling devices placed one after the other
and working indepeindently. Such an
arrangement provides a satisfactory muffler
for engines of extreme high power, as for
instance, aiveraft engines, and the muffling
effect is cumnlative. The doors 5%, 5° 5%
and 5% may be set to proeduce a cumulative
muftling effect. : .
In the modification illustrated in Fig. 10,
the door or closure 5, is formed of a piece
of metal having an inherent vesiliency. The

70
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door is secured at its upper end to the ex- "

tension 3, and thence tapers or extends.
downwardly to a point closely adjacent the .

outer end of the floor of the member 8.
Obviously the force of the outcoming gases

will cause the lower end of the door 5 to.

moeve upwardly, against its inherent resil-
iency, and, obviously also, the size of the
orifice is directly dependent upon the speed
of the motor. : i

Fig. 11 shows a modification embodying
two of the doors 5, both constructed of in-
herently resilient material. The outcomin
goses cause the ends of the doors 5 to sprea
and increage the size of the orifice formed
therebetween. Manifestly the size of this
orifice is dependent upon the speed of the
motor. = : '

Figs. 12 and 13 illustrate still a further
modification, wherein the member 8 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 pricr to their exit.
It will be seen that the novel device pro-
vides a mufller which depends for its proper
functioning upon the interposition. of ‘the
door B at an angle in the path of the gases,
and as previously explained, this serves the
purpose of tending to equalize the condensa-
s and rarefactions-in the exhanst. By
vivhue of the fact that the door has relatively
of girength, making an acute angls wit
lower surface of the U member 3, the

the

friction set up and the extent to which the
Y . .

gases are slowed up in their passage to the

atmosphere is compavatively small, Whil

it has been found
muflier will  give practically the same
muffiing effect as the {ype at present in use,
there is a lessening in back-pressure of be-
1 60 and 75%.

£ iz 1o be understood that while the views
in the drawings diselose the perferrved. forms
of the invention, the novel device is obvious-

y actual tests that this -
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ly susceptible of further modifications with-
in the meaning snd scope of the appended
clains.
- What I claim sad desiv
tters Patent is:
1. A mufller provided

{n mrotecet oy

[£3

with 2 mieniber have

ing an orifice, a closure pivotally mounted
to restrict or enlarge said ovifice, o flexible

element in operative connection with said
closure, and meuzns for bedily meving said
element to vary the normal position of said

. closure.

)

it

40

2. A muffler provided with = member
ing an orifice, a closure pivetaily :
to restrict or enlarge said orifice, s
element in alignment with said member and
connected to said closure and adapied to
yieldingly limit the swing thercof, and
means for bodily moving said element to
vary the normal position of said closure.

3. A mufiller provided with a member
having an orifice, a closure pivotally mount-
ed to restrict or enlarge said crifice, a re-
silient element mounted in perallel seith
said member, and connected, boiween
ends, to said elosure, wherely to I
closure in a predetermined position with
respect to said orifice, and means for bodily
moving said element {c » different posi-
tion, to vary the normal position of said
closure, substantially es described.

4. A mufiler provided with = membe
ing an orifice, a closure movably positi
to restrict the size of said orifice, resi

[is
-
et

,_..

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 may assuine
snother position. '
5. A muffler provided with a-member hav-
ing an orifice;, a closure carried by said
member and movably positioned to restrict
the size of said orifice, & crank connected
to the closure, 2 spring frame adjnst
mounted on said member, 2 )

crank to yieldingly retain t
tion. '

6. A mufller provided with 2
ing an orifice, a closure m
member and adapted for

SIS

position to restrict or enlarge said orifice,
resilient means in engagemept  with said
closure and yieldingly resisting movement
thereof. in either+direction, and means for
gdjusting the amount of resistance of said
resilient means. ; _

7. A muffler provided with & 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
means connecting said closure to said ele-
ment, intermediate said points, whereby to
rormally hold said closure in a predeter-
n:ined position.

8. A muftler provided with a member hav-
ing an orifice, a ciosure pivotally mounted
to restrict or enlarge said orifice, in combina-
tion with a flexible element {ixed at points
longitudinally of its length, means connect-
ing said closure to sald element, interme-
diate said points, whereby to normally hold
said closure in a predetermined position and
means permitting bodily moving said ele-
ment with respect to sald closure, whereby
to nermally hold suid closure i another pre-
determined position.

9. A mufller provided with a member hav-
ing an orifice, a closure mounted on said
member and movable to restrict or enlarge
said orifice, 2 spring mounted subsiantially
parallel to sald member and secured thereto
ul each end, said spring being connected, be-
tween its ends, to said closure and tending
to return the latter to any predetermined
position, when the closure is moved from
that position, substantially as described.

10. A mufller provided with a member
having an orifice, a closure wounted on said
member and pivotally mounted to restrict
cr enlarge sald orifice, a spring mounted
adjacent said member ‘and so connected to
suid closure as to tend to meve said closure
to a predetermnined position when the clos-

“ure i3 moved frem that position and means

whereby said spring may be bodily moved
to thereby increase or diminish said tend-
ency.

In testimony swhereof I afix my signa-
ture.

FREDERICK KOPPER, Jxu.
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