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UNITED STATES PATENT OFFICE.

. MALCOLM THOKSON, OF SWAMPSCOTT, MASSACHUSETTS, ASSIGNOR TO GENERAL
ELECTRIC CCMPANY, A CORPORATION OF NEW YORK.'

MUFFLER.

1,066,341:

. -Specification of Letters Patent.

Patented July1,1913.

Application filed December 30, 1912. Serial No. 739,213,

To all whom it may concern.: R

Be it known that I, MarcoLm TroMmson,
a citizen of the United States, residing at
BSwampscott, county of Kssex, State of
Massachusetts, have invented certain new
and useful Ymprovements in Mufflers, of
which the foHowing is a specification.

The present invention relates to mufllers
or silencers for exhaust gases of internal
combustion engines. ' )

The muffler or silencer forming the sub-
jeet matter of this application is based on
the principle of lagging separated gas im-
pulses, one behind thel other, as set forth in
the United States patent to Elihu Thomson,
854,778, dated May 28, 1907.

The object of the invention is to improve
the construction and operation of such a
muffler, particular reference being made to
decreasing the size, weight and cost of con-
structing the same. :

One of the distinctive featurés of the
present muffler resides in the fact that the
gases flow in a double zigZag path instead
of following a spiral path as in the patent
aforesald. - o -

Other. features of the invention will be
set forth more fully in the following de-
scription and claims appended thereto.

In the accompanying drawing which
lustrates one of the embodiments of my in-
vention, Figure 1 is a longitudinal section
of my improved muffler; Fig. 2 is a plan
view of the exhaust pipe showing the ar-

-rangement of the ‘perforations; Fig. 8 is a

cross-section taken on line 3—3 of Fig. 1;
Fig. 4 is a cross-section taken on line 4—4
of Fig. 1; Fig. 5 is a section taken on the
line 5—5 of Fig. 1, and Fig. 6'shows a num-
ber of ml}fﬂers connected in multiple to the
same exhaust conduit.

7 indicates an exhaust conduit of suitable
size that is connected to the exhaust cham-

‘ber of the engine whose gases are t¢ be
muffled. This conduit should be of such

cross sectional area as to permit the gases
from the engine to freely enter and pass
therefrom without undue friction. The con-
duit, is provided with rows of perforations
8 and 9 arranged in set, one set being at
the top of the conduit and the other set at
the bottom. The rews in said sets 8 and 9
are staggered so that they will discharge
into different cells of ‘the muffler. At the
left hand end of the conduit the orifices or

heles aresmore numerous than at the right
hand end. = In other words," the exhaust
gases are permitted to enter the first cell of
the muffler more freely than to the subse-
quent cells, and the distance traveled by

60

those entering the first cell will be consider- -

ably greater than those entering the later
cells. This has the effect of lagging the ex-
haust gas impulses frome the engine one be-

| hind the other, whereby a breathing or hiss-

ing sound is produced as distinguished from
a sertes of short sharp impulses. This lag-
ging action of the gas impulses is enhanced
by the staggered arrangement.of the sets of
orifices. Although the conduit is provided
with a number of holes arranged to commu-
nicate with each cell ‘exgept the last few,
those in each row may for convenience be
regarded as one orifice, The main thing is
to decreage the cross sectional area of the

| gas passages beiween the conduit and the

cells step-by-step, as the distance from the
inlet increases. From a manufacturing
point of -view it is simpler to use the same
size holes and vary their number than- to
change the diameter for each cell..
The ends of the conduit are serew thread-
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ed one to receive the head 10 and a coupling

to conneet 1t to the exhaust manifold, the

other to receive a cap 11 which closes its
right hand end.  Mounted on the conduit is
a plurality of diaphragms or partitions 12.

85

Each diaphragm is provided with a central -

opening of substantially the same diameter
as the conduit and through which the latter
extends. The peripheral portion ‘of each
diaphragm is provided with an annular por-
tion 13 formed integral therewith which
acts as a spacing device to hold the same in
position. These diaphragms are made out
of relatively thin sheet metal and are pressed
into cup-shaped form shown by any suit-
able and well known means. ~Each dia-
phragm is provided with one V - shaped
opening or notch 14 to permit exhaust gases
to flow from one cell or chamber to another
cell or chamber on the opposite side of the
diaphragm. The V-shaped openings or
notches may be and preferably are formed
by a stamping operation at the time the dia-
phragm is formed and previous to the for-
mation of the annular spacmg devices 13.
In order to effectively break up the gas im-
pulses and cause one part to lag behind an-
other and to form a tortuous or zigzag path
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1s located at the bottom of ¢ne diaphragm.

=2

therefor, the V-shaped openings 14 are an-
As shown an orifice 14

and a similar orifice 14 at the top of the
adjacent dizphragm, so that exhaust gases

passing from the holes 8 first flow upward |

mto-cell 1)1 then downward on both sides of
the conduit 7 and througli the orifice 14 into

the cell 16, and-so on. It will be noted, that

each cell, in addition ‘to conveying exhaust

gases from cne cell.to.another, also receives

exhaust gases throuoh one row or the other
of the orifices¥n the conduit 7. :
In order to-secnre the diaphragmsin place,

- two or more rads 17 are provided, which are

madé in the form of hells, the heads being
mounted in the head or flange 10, The vight
hand ends of the rods., extend through "a
head 18, and ave held in place by nuts. This

head is pm\'idod with a suitable discharge

opening 19, that is of suflicient size to per-

“mit the ;xases issuing from the final cell to

freely escape. -

In order to prevent the dl‘l])llld"ills Trom
moving bedily- along, the rods 17, and. also
to permit the parts to expand and contract

under temperature changes. two of the vods..

sttich as 20 and 21, are provided with small
spacing deviees 22, made in the form of
rings.  Fhese rings arve- slipped into place

hetween the diaphragms when the latfer are.

assembled.  Near the right hand.end of e‘l(‘h
of these rods; is a coiled compression spring
93, which permits the parts to.expand and
(‘m(l.l(‘t under- temperatuye” r'h.mges said

spring hearing at one end on the head 18

The
24 acts as a diaphragm. and is. prefer-
ably madea little thicker than the other dia-
phragms on account of the fact that it is
pressed by the spring 23 against the annular

pay

and on the end disk 24 at the other.

Alange or spacing deviee 13 of (he dd].lccnt

diaphrag,

Surrounding the diaphragins and seated’

in annular shoulders 1n t]w lw—uk 10 and 18
is w cylindrical caxing 25 (hat is made of
sheet. wetal, said easing  preferably

faces of the =everal diaplivaris o as Lo
prevent leak spaces and cause the ex-
haust gases {o it
zig7ae fashion Gercinhefore veferred to.

U have shewn the mulller as being pro-
which may e

tate.  For autémehites or power. plants it
will not le xwx-dml IFor marine purposes it
Is_someliutes  nee essary and desieable. To
thix cud U provide it witle o waler jacket,
This jacket comprizes two end vings 26 aud
27 that arve mternally shouldered to it the
heads 10 wnd 180 and also serve to secure
the casing 25 10 place. They are also pro-
vided with peripheral shoulders 28 to re-
ceive the casing 29, the {wo casings 23 and

=<y

viously described.

tlrongh the celld in the,

1,066,341

29 being concentric thereby forming a cham-
ber 30 to \\'hlch water may be admltted by.
the connection 82 and discharged by the con-
nectlon 33.

‘By making the dmplua«nns and the cas-
ings- out of slicet metal as before deseribed,
the mufller as a whole will be lel‘xtwely
Jight without, however, ‘sacrificing any of
its features as a muffler.

Actual e\nerlencc has demoustmted that

a muffler built in accordance with my inven-
tion is capable of use with-engines of quite

75

different “outputs either two or four cycle .’
“and this without: creating any substantial

back pressure thercon. Bv changing the
number of cells, the length of. conduit .7
and the number of sets of orifices. therein
the muffler can be used on engines having
widely different outputs..
appreciated it is of material advantage to
be able to use low cost: punchings, that can
be made up in ananlities and afterward as-
sembled to form a muflier having a greater
or less number of cells, dependmor upon the
size and character of the engine to be muffled.

Tiistead of changing the dxmensxons of the

As will be readllyA
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parts for use with l.uger engines I prefer to -

'so construct the mufller tlnt it will satisfac-

torily muflle exhaust gases of say a 25 kw.,

and when it is desued to muffle the exhaust-
gases of a larger engine to arrange two-or .
more of theso nufflers - in muItxple as re-
gards the discharge of guses.  Suchan ar-

rangement is shown in Fig. 6 wherein 34, 35
.md 36 indicate mufllers of the character pre-
To caéh of these mufflers
is connected a short conduit 7 that is con-
nected to a distributing davice or header 37,
thie latter being cmmcct(‘d by a pipe 38 to the
exhaust manifold of the cngine. . With this
arratigement. a supply of «nmf’ﬁ(’ra can Dbe
kept in stock and one or moke sent out with
cach engine, depending upml ‘the ()utput of
the latter.

One of the very tmportant féatures of my
fmproved mulller resides in_ the fact that the
whele volume of gas does not pass through
all of (he cells. X\ small portian of the gas
passes ivoueh all of th cel \4 Anather
small portion passes threugh Tess ghan the
total nuuiler of cellz. while
portion passes thraough a stil] less nmnlm of .
cells and so en, (e nmaber of ¢t being,
“snecessively deerensed. and henee (e h‘u“'(n\
of the gas passa fer the diiferent jm-
pulses successively decréase.
breaking up itie {otal qanount of gas from a
eiven exhaust or discharge fate o farse nam-
Lier of parts which arve retavded o their final
exit Gue behind tive ether, .

I accordatice witht the provisiony of the
patent statates, L hiave deseribed the: prinet-
ple of operation of my invention, together
with the apparatus which I now consider to
represent the hest-cmbodiment thereof; but I
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desire to have it understood that the appa-
ratus shown is enly illustrative, and that the
invention can ke carried out by other means.

What I claim as new and desire to secure
by Letters Patent of the United States, 1s:—

1. In a mufller, the combination of a con-
duit having gas discharging orifices which
decrease in ¢ross sectional area toward the
point of final discharge, a casing, dia-

phragms which surround the conduit and di-

vide the casing into cells that communicate
with the orifices to afford gas passages of
different lengths, said diaphragms having
openings forming passages, the opening in
one diaphragm being angulatly displaced
with respecl to those of the adjacent dia-
phragms to cause the gases to follow a zig-
zag path, means for closing the ends of the
casing, and means for holding the parts to-
gether. - )

2. In a mufller, the combination of a con-
duit having sunitably spaced gas discharge
orifices, a casing, diaphragms surrounding
the conduit for dividing the casing into cells
that receive gas in multiple from the orifices
to afford gas passages of different lengths,
each of said diaphragms being provided
with an opening, said openings being dis-
placed angularly so that the gas follows a
double zigzag path in flowing from one cell
to its adjacent cell, the volume of gas in the
several cells increasing from the imitial to-
ward the final cell.

3. In a mufller, the combinatior of a con-

duit having staggered discharge orifices that
open into alternate cells, a casing, partitions
each having an opening near its periphery
forming a:passage for gas, said partitions
dividing the casing perpendicularly into
cells through which the gas flows from the
passages in a double zigzag path, the vol-
ume of the gas in the several cells increasing
step-by-step, heads for the casing, retaining
means for the partitions which are seated in
the heads, one of said heads being supported
by the conduit, and the other by the means.

4. In a mufiler, the combination of a con-
duit which is closed at one end and receives
exhaust gases at the other, said conduit hav-
ing sets of discharge orifices that decrease
in area toward said closed end to deliver
different amounts of gas to the cells, a cas-
ing, perforated diaphragms that divide the
casing into cells, alternafe cells communicat-
ing with the same set of orifices, the perfo-
rations in adjacent diaphragms being an-
gularly displaced to cause the gases to flow
in a double zigzag path. ’

8

5. In a muffler, the combination of a per-
forated exhaust conduit whose perfirations
decrease in cross-sectional area tow wd the
outer end, a casing, a pair sf hea:ls that
support the casing one'of whish is r.ounted
on the conduit, cup shaped s
phragms which divide the ¢
that communicate with .h
said diaphragms having per
that are angularly displaced, 3

ding i1 to cells
rerfc -ations,
heral aotches
ans prevent-

‘ing vhe diaphragms from m:'-ing with re-

spec "o the conduit, and springs located be-
tween one of the heads and a diaphragm to
compensate for expansion ‘and coutraction.

6. In a mufller, the combination of a per-
forated exhaust conduit whose perfcrations
decrease in cross-sectional area toward the
outer end, a casing, a pair of heads thyt sup-
port the casing, one of which is mounted on
the conduit, cup shaped sheet metal dia-

phragms which divide the casing into cells’

that communicate with the perforations, said
diaphragms having peripheral notches that
are angularly displaced, means that enter
the heads and prevent the diaphragms from
moving with respect to the conduit, and a
water jacket which surrounds the casing and
1s supported by the heads thereof.

7. In a muffler; the combination of an ex-

Ipet meral dia-
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haust conduit containing perforations that -

decrease i1l area toward one end, a head that
is fixed in position on the conduit, rods
mounted’ in the heads, thin metal dia-
phragms that are mounted cn the conduit
and rods and are spaced apart to form cells
that communicate with the perforations, a
second head, spring means located between
the second head and one of the diaphragms
to subject the latter to pressure, and a ‘cas-

ing that surrounds the diaphragms and is.

supported by the heads.
8. In combination, an exhaust conduit, a

90

95,
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plurality of separate mufflers connected -

thereto in multiple relation as regards tli’

flow of gas and discharging individually,
each of said mufflers comprising a cellular
structure with angularly displaced passages
between cells, a conduit, and orifices in the
conduit arranged to simultanecusly supply
gas to the different cells in multiple whereby
cach gas impulse is broken up into parts and
¢aid parts are lagged one behind the other.
In witness whereof, I have hereunto set
my hand this 27th day of December, 1912.
MALGQOLM THOMSON
Witnesses: .
Evinu TaoMsoN,

Jorx A. McManus, Jr.
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