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To al? whon, it nay conce77: 
Beitknown that I,GUSTAFL. REENSTIERNA, 

a citizen of the United States, residing at Win 
chester, in the county of Middlesex, State of 
Massachusetts, have invented a certain new 
and useful Improvement in Mufflers for Gaso 
lene-Engines, of whichthe followingisaspeci 
fication, reference being hadtherein to theac 
Companying drawing. 
The object of the invention is to provide 

meansfor preventingthenoise whichusually 
is manifest in connection with the exhaust of 
gasolene and other explosive or internal-com 
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bustion engines. » 
The invention consists in the improved 

means of preventing noise in connection with 
bhe exhaust of engines Such asaforesaid, and 
which means I will now proceed to describe 
with the aid of the acgompanying drawing. 

In the Said drawing I have illustrated the 
best embodiment of the in Vention which I 
have thus far contrived. 
The drawing shows, partly in vertical sec 

tion, a portion of a gasolene-engine having 
the said embodiment of the invention applied 
thereto. ! 
Such features of the engine as are shown 

in the drawing are substantially the same as 
the Corresponding Ones in my application for 
United States Letters Patentfiled November 
2, 1899, Serial No. 735,582. The invention 
itself, however, is not necessarily restricted 
to use with any particular construction of 
engine. “ v 

The particular engine in connection with 
which I have illustrated an embodiment of 

| the present invention is provided with a suit 
able bed, as 1, and the two cylinders, as 22, 

- on the Said bed in line with each other. 
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3 3 designate trunk-pistons working in the 
Said cylinders 22, and 4 is a piston-rod hav 
ing its opposite extremities connected with 
the respectivepistons, the said piston-rod be 
ing formed with a vertically-extending yoke, 
in the slot 5 of which works the cross-head 
6 on the crank 7 of the crank-shaft 8. The 
Said Crank-shaft is shown in dotted lines and 
Carries the balance-wheel 9. 

Electrical firing or spark - producing de 
vices of the character of those presented in 
my application aforesaid for United States 

Letters Patent filed November 2, 1899, are 
shown in the accompanying drawing, and 
comprise, essentially, the disk-like terminal 
10, supported in convenient manner by the 
fixed head of each cylinder 2, and the bent 
yielding terminal 11, carried by and moving 
with the trunk-piston 3 within the cylinder. 
As will be understood, the movement of the 
piston causes its terminal 11 to make contact 
with the stationary terminal 10, with result 
ing production of the spark. The exhaust 
ports of the cylinders are Supposed to be 
shown at 12 12, being indicated in dotted 
lines, and 13 13 designate the valves control 
ling the said ports. The Said valves are oper 
ated by means of levers 14. 14, which last are 
operated by means of cams 1515, the saidcams 
being connected with the gear 16 to turn in 
unison with the latter, and the Said gearbe 
ing driven by means of the pinion 17 on the 
crank-shaft 8. 
The parts whichhave been referred to thus 

far have been described in order to make 
clear the relations, &c., of the in Vention. It 
is to be understood that the Said parts, to 
gether with the other necessary parts and 
adjuncts (not shown) of an engine, may be 
of any suitable or preferred character, con 
struction, and arrangement in practice. 
1818 designate pipes communicating with 

the exhaust-ports 12 12 and serving to lead 
away the exhaust from the two cylinders. 
These pipes communicate with the muffling 
device, in which the invention more immedi 
ately resides. In the present instance the 
muffling device ismade doubleto correspond 
with the construction of the engine. 
The muffling device comprises, essentially, 

concentric shells 19, 20, and 21, each perfo 
rated, as presently will be explained, and re 
ticulated material–i. e.,layers of wire-netting 
222222–occupying theinterior ofthecentral 
shell 19 and the Spaces intermediate the suc 
cessive shells and concentric, Orsubstantiall 
so, with the shells between whichsuch layers 
intervene. The arrangement of shells and 
wire-nettingis clearly illustrated by the sec 
tional representation in the drawing. The 
perforations of the respective shells are des 
ignated2323. The perforations of theinner 
most shell beingarranged in a given position, 
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those of the next Outershell are disposed part 
way around, so as to stand out of line with the 
said perforations of the innermost shell or to 
breakjoint therewith, while those of the next 
outershell in turn are similarly positioned or 
set. I findin practice thatthemuffleris most 
effective for reducingthenoises of the exhaust 
when each perforation of the innermost shell 
or of the next outer shell is substantially 
equidistant from each of the group of per 
forations nearest to it in the next outermost 
shell–that is to say, a perforation in thein 
nermost shell should preferably be so located 
that the exhaust passing through it will 
strike the middle Or neXt outermost shell 
midway between the perforations in said 
latter shell, and the same is true of the ar 
rangement of each perforation in the said 
middle or neXt Outermost Shell. 
The various Shells are closed at their ends 

in a manner as presently will be described, 
with the exception that a passage for the 
exhaust communicates with one end of the 
central Shell. 
and through the Same the exhaustpasses from 
the pipe 18 into the interior of the central 
shell 19. The exhaust fills the Said central 
space, it going through the holes 23 of the 
central shell into the space intermediate the 
latter and the next inclosing shell, finding its 
way in turn through the holes of the latter, 
and finally issuing through the holes of the 
outermost shell. 
The shells 19, 20, and 21 preferably are com 

posed ofpipes of the various diameters which 
arerequired, and the closing of the ends there 
of is effected by means of caps or equiva 
lent devices having screw-threaded portions, 
which are caused to become engaged with 
correspondingly-threaded portions of the said 
shells. A convenient form of cap which may 
be employed at One end of the series of shells 
is indicated at 25. It is formed with an in 
ternally-threaded flange 26, a hub 27 inside 
the said flange and eXteriorly threaded, and 
a nipple 28 on the said hub, the said nipple 
being exteriorly threaded. One end of the 
pipe or shell 19 is screwed onto the said nip 
ple 28, one end of the pipe or shell 20 being 
Screwed onto the hub 27 and one end of the 
pipe or shell 21 being screwed inside the 
flange 26. Cap 25 has a prolongation 29, to 
which is connected, by means of a union 30, 
one end of the exhaust-pipe 18. The oppo 
site end of the pipe or shell 19 is closed bya 
cap31, that of the pipe or shell 20 being closed 
by the cap 32, while the correspondingend of 
the pipe or shell 21 is closed by a device 33. 
In the present instance I have illustrated the 
invention in the form which is suitable for 
use in Connection with an engine having op 
posite cylinders 2 2 in line with each other, 
and thus I have Shown two sets of the Said 
pipes or shells 1920 21 arranged and com 
bined in the manner already explained, one 
set for each cylinder, the device 33 being ar 

This passage is designated 24, 
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ranged to connect with the Outermost pipes 
or Shells 21 21 or both sefS. The device 33 
may be termed for convenience of designa 
tion a “ double cap.’ In the illustrated em 
bodiment of the invention the double muffling 
device is arranged below the bed 1 of theen 
gine and parallel with the aXes of the two 
cylinders. This arrangement is adopted for 
convenience. 

It will be obvious that Various modifica 
tions may be made in the form, construction, 
and arrangement of the parts without in Volvº 
ing a. departure from the principle of the in 
Vention. 
What I claim is– 
1. The improved muffling device compris 

ing successive chambers communicating with 
one another through holes out of line Orbreak 
ing joint in the successive separating media, 
woven-wirefabric filling the respective cham 
bers, and means to lead the exhaust into the 
first chamber of the series, substantially as 
described. 

2. The improved muffling device for gaso 
lene-engines and the like, comprising concen 
tric shells having holes therethrough at dif 
ferent sides thereof to break joints, as Seb 
forth, concentric layers of reticulated mate 
rial filling the spaces of the said shells, and 
means to lead the exhaust into the Central 
shell, substantially as described. 

3. The improved muffling device for gaSO 
lene-engines and the like, comprising concen 
tric shells havingholestherethrough, concen 
tric layers of reticulated material filling the 
spaces of the said shells, caps closing the ends 
of Said shells, and a passage leading into One 
end of the central shell, the exhaust escap 
ing through the holes of the eXterior shell, 
Substantially as described. 

4. In combination, the cylinder of a gaSO 
lene-engine or the like, a set of concentric 
shells having holes therethrough and closed 
ends, concentric layers of reticulated mate 
rial filling the spaces of the said shells, and 
means to lead the exhaust from the cylinder 
into one end of the central shell, the Said eX 
haust escaping through the holes of the eXte 
rior shell, substantially as described. 

5. The improved muffing device for gaso 
lene-engines and the like, comprising concen 
tric shells having holes therethrough, each 
hole in each of the inner shells being oppo 

| site the center of a space between the nearest 
holes in the next outermost shell, concentric 
layers of reticulated materialfillingthe Spaces 
of the saidshells, caps closingthe ends of Said 
shells, and a passage leading into One end of 
the central shell, the said exhaust escaping 

| through the holes of the exterior shell, sub 
stantially as described. 

6. In combination, the two engine-cylinders, 
bwo sets of concentric Shells in which each 
shell has holes therethrough and wire filling 
occupying the spaces within the Said shells, 
the double cap connecting and closing the 
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proximate ends of the outershells of the two 
sets, means to close the other ends of the re 
spective shells, and means to lead the eX 
haust from the respective cylinders into the 

Intestimony whereof I affix my signature 
in presence of two witnesses. “ - 

GUSTAF L. REENSTIERNA. 
5 central shells of the respective sets, the said | Witnesses: 
exhaust escaping through the holes of the eX- WM. A. MACLEOD, 
terior shell, substantiallyas described. ALICE H. MORRISON. 

  


