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To all- whom it may co_ncem;'
Be it known that I, BsarNE CARLEN,

a sub-
ject of the King of Norway,

residing at Seat-

tle, in the county of King and State of Wash-

ington, have invented 2 certain new and use-
ful Improvement in Mufilers, of which the
following is a specification.
My invention relates to improvements in
muffiers, and the object of my invention is to
srovide a muffler which shall be adapted to
e connected to the outlet end of the exhaust
pipe of an internal combustion engine in

-such manner that all gases emitted from said

exhaust pipe shall pass through said muffler;
and which muffler shall be so constructed

that, when it is so disposed, contiguous ones -

of successively discharged separate bodies of

. gaseous products of combustion that enter

gaid muffler shall be emitted therefrom in the
form of a silent current, without creating

. back-pressure to opposite movements of the
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engine’s pistons, thusto prevent successive
explosive sounds.

I accomplish this object by devices illus-
trated in the accompanylng - drawings,
wherein— _

Figure 1 is a view in elevation of one side
of one form of muffler embodying my inven-

" tion;
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_parts,-in Figs.

broken line 2, 2 of Fig. 1;
Fig. 8,is a view in mid-section of a mufiler
embodying another form-of my invention
Fig. 4 is a view in mid-section of a mufiler
embodying my invention in 2 form slightly
different from the form shown in Fig. 3;
Fig. 5 is a view in mid-section showing
another form of my invention;

Fig. 6 is'a view 1n elevation of one end of -

the same; .
Fig. 7 is a view in mid-section on broken
line 7, 7 of Fig. 8 showing a muffler embody-
m%a preferred form of my invention; and
ig. 8 is a view in elevation of one end of
the same. ' . :

" Referring to the drawings, throughout
which like reference numerals indicate like
1 and 2, 9 designates the out-
let end portion of an exhaust pipe of an in-
ternal combustion engine upon which is fixed
o hub 10 which is integral with one side of a

* disk 11 whose other side is provided on its

outer edge portion with an annular flange 12

Specification of Letters Patent.

Fig. 2 is a sectional view of the same on

~ Patented Jan. 25, 1921.
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‘of the form of a hollow cylinder which is i

provided with an internal screw-thread. -
The disk 11 is provided with a plurality

of air holes 13 extending.-therethrough,

which are disposed at-equi-distant points on
a circular line intermediary of and concentric
with the hub 10 and flange 12. v

A flanged disk 14, which is provided with
screw-threads on its periphery, is adjustably
disposed to be encircled by the flange 12 with
its screw-threads in operative engagement
with the internal screw-threads of said flange
12, whereby the distance between the inner
side surfaces of the disks 11 and 14 may be
varied in response to relative rotative move-
ments of the disk 14.. - - ;

The inner side of the disk 14 is provided
with a concentrically disposed integral boss
15, of greater diameter than the diameter of
the passageway through the disk 11 and ex-
haust pipe 9, as shown in Fig. 2, whereby the
space betwéen said boss 15 and the inner side
surface of the disk 11 Wwill always be less than
the space between other portions of the inner
side surface of said disk 14 and the inner side
surface of the disk 11.

The operation of that form of muffler

shown in Figs. 1 and 2 is as follows: The-

disk 14 being adjusted to a position distant
from the inner surface of the disk 11 where

- it 'will permit the emission of successive sep-

arate bodies of products of combustion from
the exhaust pipe 9 without creating back-
pressure, then such separate bodies of prod-

“ucts of combustion will successively impinge

against the surface of the boss 15 to be di-
verted and expanded radially through the
narrower space between
disk 11 into the wider space between the
disks 14 and 11, and in passing through sald

narrower space all of said separate bodies,

of products of combustion will enter and ex-

and in the- axial direction of the device
into said wider space and -pass therefrom
to the exterior atmosphere, through the holes

18, in the form of a noiseless constant cur-

rent. -

Fig. 8 shows a muffler which differs from
the muffler of Figs. 1 and 2, in the particulars
that instead of a disk like member 11, it
embodies a plate 16 of concavo-convex form,
whose concave side is integral witha hub 17
that is screwed on to the outlet end portion
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~ with an integral
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- portions thereof,

[~

of an exhaust pipe 18 and whose convex
side is provided on its outer

the flange 12 of Fig. 2.

Adjustably screwed into the flange 19 is a

flange 20 that is integral with the convex

side of a plate 21 also of CONCAVO-CONVeX

form, which plate 21 corresponds to the -

disk 14..

- Unlike the disk 11, the plate 16 is not.
provided with holes therethrough, but the -

plate 21 is provided with a plurality of holes
22, which correspond in function to the holes
13 of Figs. 1 and 2. o

The convex sides of the plates 16 and 21
face each other whereby
the central portions of them will always
be narrower than.the space between other
so that the gases will grad-

‘ually expand simultaneously in two direc-

tions. ‘

Obviously, the mode of operation of the
modified form of muffler shown in F ig. 3 is
similar to the mode of operation of the
mufller shown in Figs. 1 and 2, since con-

- - tiguous ones of separate bodies of products

of combustion will be blended. in their pas-
sage from the exhaust pipe 18 into ‘and

~ through the narrower space between the-cen-
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" Figs. 1, 2 and 3,
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tral portions of the convex sides of the plates
16 and 21 to flow into the wider space there-
between and thence to the exterior atmos-
phere through the holes 29,

Fig. 4 shows a muffler different in form -

of construction from.the muffler of Fig. 8 in
the particular that it embodies 2 flanged

~member 23 which corresponds  in function

to the plate 16 and whose flange 24 is of
greater width, said flange 23 being provided
with an integral hub 25 that is screwed on
to the outlet end portion of an exhaust pipe
in the particular that with-
in the flange 24 is adjustably disposed a

-member 27 which corresponds in function
of Fig. 3, but which is more-

to the plate 21
nearly of the form of a parabolic lamp re-

flector, said member 27 being provided with -

i plurality of holes 28 which correspond in
function to the holes 22 of the plate 21 of

Fig. 3, |

'%he modified form of .muffler shown in
Fig. 4 has exactly the same mode of opera-
tion as the muffler of the form shown in
except that the rate and
the direction of the expansion are modified
by the form of the directing surfaces, 23
and 27. ° : : ‘

In Figs. 5 and 6 I have shown another

" modified form of mufiler attached to the out-
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let end of an exhaust pipe 29 which muffler

is provided with a disk 30 having an inte-.
‘gral hub 31 that

projects from one of its
sides . and- an -internally screw-threaded
flange 82 that projects from its other side in-
tegral therewith and _which corresponds in

edge portion
flange 19, corresponding to

- sponding to the

the space between -

1,366,632

form to the disk 11 of Fig. 2, but which
is_not provided with holes corresponding
with the holes 13 of said disk 11.

Within said flange 32 is adjustably dis-
posed 3 flanged disk' 33 provided with a
screw-thread on its periphery which opera-
tively engages with the internal screw-
thread of the flange 32, said disk 33 corre-
disk 14 of Fig. 2, except . in
the particulars that said disk 33 is provided
with air holes 34 and instead of the boss 15
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it-is provided with a deflector plate 35 se- :

cured to but spaced from the inner surface
of said disk 33 by means of screw 36 and
‘washer 87, as more clearly shown in- Fig 5,

Obviously, the modified form of muffler

shown in Figs. 5 and 6 is adapted to operate

by similar mode of operation as the mufflers
shown by Figs. 1, 2, 3 and 4, successive sep-
arate bodies of products of. combustion be-
ing emitted from the exhaust pipe 29 to im-
pinge against the inner surface of the de-
flector plate 35 to radiate and pass between
said deflector plate 35 and the inner surface
of the disk 30, thence around the periphery
of said plate 35, thencé to and through the
holes 34 to the exterior atmosphere, said
Successive separate bodies of products of
combustion passing through the muffler to
issue from said holes 34 in the form of a
silent current.

In Figs. 7 and 8, I have shown a muffler
embodying a preferred form of my inven-
tion, which muffler is attached to the outlet
end portion of an exhaust pipe 38, and which
embodies a disk 39, from one side of which
projects an integral hub 40 that is screwed
on to said exhaust pipe 38 as shown in Fig.
7, and to the

a plurality of plates 42, 43,
adjacent oneés of which are spaced from each
other by washers 47, 48, 49 and 50, the plate
42 being also -spaced from the disk 39 by
washers 51. _ :
‘Only the plates 42, 43, 44 and 45 are pro-
vided each with a hole 52 through its central
portion concentric with the outlet end of the
exhaust pipe 38. C
While I have shown the holes 52 as being of
the same diameter and have shown the wagh.-
ers 47, 48, 49, 50 and 51 as being of the
same thickness, said holes 52 and said wash-

ers may be varied in dimensions to suit dif. -

ferent conditions of operation, .

Under some conditions it is preferable that
the space between the plates 45 and 46 be
less than the space between the plates 44 and
45, and the space between the plates 43 and
44 be less than the space between the plates
42 and 43, and the space between the plates

-42 and 43 be less than the space between the

plate 42 and the disk 39;.and also under most
conditions it is preferable that the hole 52
of the plate 45 be smallest in diameter and

other side of said disk 39 s
: fatstened2 by equi-distantly disposed bolts 41,
44, 45, and 46, -
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. the hole 52 thfough
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the plate 42 be the
largest in diameter, and the hole .52 through
the plate 43 be larger than the hole 5%
through the plate 44. .

Thus, in the operation of a mufiler em-
bodying my invention in the manner illus-
trated in Figs. 7 and 8, the separate. bodies
of ‘highly compressed gaseous products of

~ combination which are emitted in rapid suc-
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cession from the outlet énd of the exhaust
pipe 38 will pass through the holes 52 to
1mpinge against the”inner surface of the
central portion of the plate 46, and such gases

~ in response to the pressure thereof will escape
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* spaces being narrow
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from said cylindrical space through the
spaces between adjacent ones of the plates
49, 43, 44, 45 and 46 and through the space
between the disk 39 and the plate 42; which
and the walls thereof
being of great area, will-tend to cause such
flow to be constant, with the result that such
gases will be emitted from said spaces into
the outer atmosphere in the form of a con-
stant silent current.

“If it be desired that the several currents

“of gases be deflected upon their emission
from the several spaces to cause them to flow.

all in a direction parallel with the axis of
the exhaust pipe 38, then in such case, a de-
fiector of the form indicated by dotted lines
in Fig. 7, may be attached to the mufiler,
which deflector in an obvious manner will
cause all of said currents to flow in a direc-

~ tion -at right angles to the plane of the
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plate 46. ,

In all of the mufflers, of Figs. 1 to 8 in-
clusive, gases passing therethrough, first pass
through = constricted passageway, therein
to a larger passageway, thence to the exterior
atmosphere through a plurality
passageways. . :

In all of the figures of the drawings, the
reduction of pressure is effected by expansion
in a radial direction, but in order to reduce
the pressure as rapidly as possible it is pref-

e

of smaller -

erable that the expansion also takes place in
an additional direction, transverse to its di-
rection of flow. _ o

In order to avoid all noise the expansion
should begradual until the gases have ex-
panded, so that when they issue from the
muffler there will be no noise due to sudden
expansion into the open atmosphere. _

In order to provide a.proper operation
sudden changes in'the direction of flow are to
be avoided during expansion until the gases
have been sufficiently reduced in pressure to

_avoid noise, after which the gases may be

deflected in any direction. :

The arrangements shown are such that in
the expanding channels of the muffler the
velocity of thegases is greatly increased,
enabling the engine to exhaust more com-
pletely and more rapidly. Use of this type
of muffle shows decided beneficial results in
operation of the-engines. _

Obviously, changes may be made in the
forms, dimensions, and arrangement of parts
of my invention without departing from the
spirit thereof.

What I claim is:

In a muffler for exhaust pipes, two ele-
ments, one of which is a circular flange for
attachment on the end of said pipe, a circular
deflector plate opposite the ends of said pipe

.and having discharge orifices therein, said

flange and plate having threaded flanged
connections at their peripheries whereby
said plate can be adjusted to and from said
flange, said plate forming a narrow passage
with  said flange sufficient to produce a
diminished pressure between the flange and
plate. :

P In witness whereof, I hereunto subscribe
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my name this 17th day of March, A. D.

1917. _
. " BJARNE CARLEN. :
“Witness: :
- C.dJ. SmrTH. -



