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The present invention relates to Silencing de 
vices adapted to be installed directly on the 
exhaust ports of internal combustion engines so 
as to combine the functions of a gas collecting 
manifold such as is usually found on multi-cyl 
inder engines with that of an effective Silencer. 
Such devices are of particular application to rail 
Way locomotives where the space available for 
Silencing equipment is a minimum. 
AS is well known in the art, it is extremely 

difficult to obtain a satisfactory degree of silenc 
ing with a device limited to a single chamber. 
Attempts to incorporate a two chamber device in 
Space generally allotted for silencing on a loco 
motive has resulted in the creation of too high 
a back pressure. This effect is augmented by the 
fact that there is little chance for cooling of the 
exhaust gases between the cylinder and the close 
ly adjacent Silencing manifold and consequently 
the temperature remains high with proportionate 
ly high gas velocities. 

It is a feature of the present invention that 
the back pressure of the multichambered device 
ShoWn is of the Same order as that usually ob 
tained with single chambered manifold silencers 
while the Sound attenuation is considerably great 
er. The invention accomplishes this purpose by 
providing a path for the gases which, while the 
noise producing Surges are broken up, permit 
the gases to flow without any abrupt changes 
in direction, the gases entering the casing tan 
gentially and persisting in the same sense of ro 
tation until they are discharge from the silencer. 

For a complete description of the invention ref 
erence is made to the drawings in which 

Fig. 1 is a side elevation, with the casing broken 
aWay to the median plane, of one embodiment of 
the invention; 

Fig. 2 is a transverse Section on line 2-2 of 
Fig. 1; 

Fig. 3 is a side elevation, with the casing broken 
away to the median plane, of another embodiment 
of the invention; 

Fig. 4 is a side elevation, with the casing broken 
away to the median plane, showing the applica 
tion of certain principles of the invention to a 
Silencer of other than the manifold type; 

Fig. 5 is a Section on line 5-5 of Fig. 4; and 
Fig. 6 is a detail of a further modification. 
Referring to Fig. 1, it will be seen that this em 

bodiment is adapted to serve two cylinders. It 
comprises a cylindrical shell closed by end 
headers 2, 3, and having a pair of intermediate 
transverse headers 4, 5 dividing the interior of 
the Silencer into two separate inlet chambers 6, 
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f, into which the exhaust gases flow through tan 
gentially disposed, slotted inlet pipes fB, 9, re 
Spectively. The gases are thus given a whirling 
motion within chambers 6 and 7. An outlet 
chamber 20 is positioned between the inlet cham 
bers. Since the spacing of these inlet pipes is 
determined by the engine ports, which are gen 
erally close together, it is desirable to position the 
intermediate headers 4, 5 close to these inlet 
pipes in Order to increase the size of the outlet 
chamber and thus to Secure as good a balance as 
pOSsible between the volumes of the two inlet 
chambers and the outlet chamber 20 defined by 
the casing and headers 4, 5. 
The whirling gases in the inlet chambers 6, 7 

are conducted into the outlet chamber 20 through 
intermediate, angularly disposed tubes 2, 22 pref 
erably provided with anti-resonance perforations 
23. For a disclosure of such anti-resonating 
constructions reference is made to the patent to 
Bourne, 2,297,046, September 29, 1942, in which 
the proper sizes and spacing of the anti-resonance 
holes are fully described. These intermediate 
tubes are located near one side of the casing and 
project into their respective inlet chambers at 
an angle E with the axis of the silencer of pref 
erably from 30 to 50 degrees. I have found that 
this arrangement yields the lowest backpressure 
because the exhaust gases in the inlet chamber 
partake of a spiral motion and by disposing the 
intermediate tubes as described the gases enter 
them. With a minimum change in direction. Since 
the outlet chamber 20 is ordinarily relatively 
short in longitudinal extent, due to limitations 
of engine design, it is expedient to terminate the 
intermediate conduits 2, 22 within it close to the 
intermediate headers in order to avoid undue in 
terference with smooth gas flow in the outlet 
Chamber. 

In Order to provide somewhat more effective 
Volume for the inlet chambers as seen from their 
respective engine cylinders; that is to say, in 
order to make available the volume of both inlet 
chambers to either inlet, I provide an equalizing 
conduit 24, extending from the interior of one in 
let chamber to the interior of the other. This 
conduit is axially disposed and projects an ap 
preciable distance into the chambers from the in 
termediate headers. It is preferably fitted with 
anti-resonance perforations 25, 26 in the inlet 
chamber portion and with a relatively small aper 
ture 2 opening into the outlet chamber 20. This 
equalizing conduit does not function as a primary 
gas paSSage but serves to introduce into each of 
the inlet chambers an acoustic reactance whereby 
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any natural resonances which may exist are 
damped. In addition, heavy Surges introduced 
into either inlet chamber are partly bled off 
through the conduit 24 into the other inlet cham 
ber, since the pressure conditions in the two 
chanbers are out of phase with each other due 
to the fact that both engine cylindei's involved 
do not fire at the saile instant. A tailgential 
outlet conduit 28, preferably provided with a nar 
row longitudinal slot 29, is positioned to coinduct 
the whirling exhaust gases from the periphery of 
the outlet chamber 2E to atmosphere. The inne/ 
end of this conduit is seein to point in a direction 
to pick up the whiring gases in this changel', 
this whirling notion being perpetuated in the 
outlet chamber by the angularly disposed is." 
termediate conduits 2, 22. 

Fig. 3 shows an arrangement adapted for use 
with a four cylinder engine. In this case the cas 
ing 38 is divided by partitions 3, 32, 33 and 34 and 
provided with end headers 35 and 36 to form three 
inlet chambers 37, 33 and 39 and tWO outlet cham 
bers 40 and 4. The inlet pipes 42, 43, 44 and 45 
enter tangentially and are constructed to fit the 
manifolds of the particular engine to which the 
silencer is to be applied. Their detail is there 
fore unimportant and the pipes have been ShoWn. 
diagrammatically. The remaining construction 
is generally similar to that shown in Fig. 1 and 
only the differences will be emphasized. The two 
central inlet pipes 43 and 44 enter a single cham 
ber 33 approximately twice the size of each end 
inlet chamber. The slainting transfer conduits 
48, A, 48 and 49 are here shown as arranged at 
an angle of 35° to a horizontal plane including 
the axis of the silencer, and each has an anti-reSO 
nance hole 5 at its center lying within the inlet 
chamber and an anti-lesonance hole 5 at its 
quarter point lying within the outlet chamber. 
The equalizing conduit 52 has a Single hole 53, 
preferably positioned at the side of the pipe re 
note from the transfer conduits, and is provided 
at each end with a slot 54 lying wholly within 
the respective inlet chamber. The two exhaust 
pipes 55 and 53 are tangentially arranged in the 
Same nanner as shown in Fig. 2 and are provided 
With slots 5. Within the exhaust chamber. 

Figs. 4 and 5 Show an adaptation of certain 
principles of the invention to a silencer having 
one inlet connection 38 leading into the inlet 
chamber 64, and one outlet connection 62 for 
conducting the Whirling gas out of the outlet 
chamber 63. The intermediate transverse parti 
tion 64 is pierced by a transfer conduit 65 having 
8:lti-l'esonating holes 6 and serving to conduct 
the gases from chamber 6 to chamber 63. This 
embodiment is particularly useful where ex 
trenlely lcW backpressure is desired and where 
installation CC:nditions permit its use. An alter 
native arrangement for the inlet pipe to the 
Silencer is depicted in Fig. 6 wherein the inlet, 
conduit 6i is shown arranged in the same vertical 
plane as the outlet conduit 68. 

In Order to further improve the silencing action 
in devices of this type, I preferably proportion the 
lengths of the inlet and outlet chambers so that 
they do not bear an integral relation one with the 
other. For instance I may make the lengths of 
hese chambers in the ratio of 7:3 or 7:2 in the 
case Cf the embodiments shown in Figs. 1 to 3. 
For the device of Figs. 4 and 5 I prefer to make 
them in the ratio of 7:5. Thus, any important 
longitudinal resonances which might exist in one 
chamber are not reinforced in the other. 

I claim: 
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1. A silencer comprising walls defining a gen 

erally cylindrical inlet chamber and a generally 
cylindrical outlet chamber axially aligned there 
with and adjacent thereto, an inlet conduit haW 
ing an open end projecting into the inlet chamber 
transversely to the axis of the chamber and Sub 
stantially tangentially thereof and at the Side of 
the inlet chamber adjacent to the outlet chamber, 
whereby gases entering the inlet chamber through 
the inlet conduit will be given a Whirling motion 
about the axis of the casing, all outlet conduit 
having an open end projecting into the outlet 
chamber transversely to the axis of the chamber 
and substantially tangentially thereof and at the 
side of the outlet chamber adjacent to the inlet 
chamber and facing oppositely to the inlet con 
duit in relation to the circumference of the chan 
ber, whereby gases whirling in the sense imparted 
by the inlet conduit will be picked up by the open 
end of the Outlet conduit without reversal of gas 
flow, and an open ended intermediate conduit 
passing through that portion of the Walls sepa 
rating the inlet and outlet chambers at One side 
of the axis of the casing and extending lengthWise 
of the casing with its ends displaced circumfer 
entially in such directions that its openings into 
the inlet and outlet chambers are directed op 
positely to the open ends of the inlet and Outlet 
conduits respectively in relation to the circum 
ferences of Said chambers, whereby gas will be 
transferred by the intermediate conduit from One 
chamber to the other Without reversal of its di 
rection of whirl. 

2. A silencer comprising a generally cylindrical 
casing, a transverse header dividing the casing 
into an inlet chamber and an outlet chamber, an 
inlet conduit projecting into the inlet chambel' 
transversely to the axis of the chamber and sub 
stantially tangentially thereof, whereby gases 
entering the inlet chamber through the inlet con 
duit will be given a whirling motion about the axis 
of the casing, an outlet conduit projecting into 
the outlet chamber transversely to the axis of the 
chamber and substantially tangentially thereof 
and facing oppositely to the inlet conduit in rela 
tion to the circumference of the casing, whereby 
gases Whirling in the sense imparted by the inlet 
conduit will be picked up by the outlet conduit 
without reversal of gas flow, and an open ended 
intermediate conduit passing through the trans 
verse header at one side of the axis of the casing 
and extending lengthwise of the casing with its 
ends displaced circumferentially in such direc 
tions that its openings into the inlet and outlet 
Chambers are directed oppositely to the Open ends 
of the inlet and outlet conduits respectively in 
relation to the circumference of the casing, 
Whereby gases will be transferred by the inter 
mediate conduit from one chamber to the other 
Without reversal of its direction of Whirl. 

3. A silencer comprising walls defining a pair 
of generally cylindrical and axially aligned inlet 
chambers and a generally cylindrical outlet 
chamber located between and in axial alignment, 
With then, a pair of inlet conduits having open 
ends projecting in the same direction into the inlet 
chambers transversely to the axis of the chamber 
and Substantially tangentially thereof, whereby 
gases entering the inlet chambers through the in 
let conduits will be given a whirling motion in the 
Same sense in both said inlet chambers, an outlet 
conduit having an open end projecting into the 
Outlet chamber transversely to the axis of the 
chamber and substantially tangentially thereof 

75 and facing oppositely to the inlet conduits in re 
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lation to the circumference of the chamber, 
whereby gases whirling in the sense imparted by 
the inlet conduits will be picked up by the open 
end of the outlet, conduit without reversal of gas 
flow, and open ended intermediate conduits paSS 
ing through that portion of the walls separating 
the inlet and outlet chambers at one side of the 
axis of the casing and extending lengthwise of 
the casing with its ends displaced circumferen 
tially in such directions that their openings into 
the inlet and outlet chambers are directed op 
positely to the open ends of the inlet and outlet 
conduits respectively in relation to the circum 
ferences of said chambers, whereby gas will be 
transferred by the intermediate conduits from 
the inlet chambers to the outlet chamber Without 
reversal of its direction of Whirl. 

4. A silencer comprising walls defining a pair 
of generally cylindrical and axially aligned in 
let chambers and a generally cylindrical outlet 
chamber located between and in axial alignment 
with them, a pair of inlet conduits having open 
ends projecting in the same direction into the 
inlet chambers transversely to the axis of the 
chamber and substantially tangentially thereof, 
whereby gases entering the inlet chambers 
through the inlet conduits will be given a whirl 
ing motion in the same sense in both said inlet 
chambers, an outlet conduit having an open end 
projecting into the outlet chamber transversely 
to the axis of the chamber and substantially 
tangentially thereof and facing oppositely to the 
inlet conduits in relation to the circumference of 
the chamber, whereby gases whirling in the 
sense imparted by the inlet conduits will be 
picked up by the open end of the outlet conduit 
without reversal of gas flow, open ended inter 
mediate conduits passing through that portion 
of the walls separating the inlet and outlet 
chambers at one side of the axis of the casing 
and extending lengthwise of the casing with its 
ends displaced circumferentially in such direc 
tions that their openings into the inlet and 
outlet chambers are directed oppositely to the 
Open ends of the inlet and outlet conduits re 
spectively in relation to the circumferences of 
said chambers, whereby gas will be transferred 
by the intermediate conduits from the inlet 
chambers to the Outlet chamber without reversal 
of its direction of whirl, and a conduit passing 
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through the outlet chamber and having an open 
end within each inlet chamber. 

5. A silencer comprising a generally cylindrical 
casing, a transverse header dividing the casing 
into an inlet chamber and an outlet chamber, 
an inlet conduit projecting into the inlet, cham 
ber transversely to the axis of the chamber and 
Substantially tangentially thereof at a point ad 
jacent the header, an intermediate conduit pro 
jecting into said inlet chamber and passing 
through the header into the outlet chamber at 
a point removed from the center of the header 
and making an angle of from 30 to 50 degrees 
with a plane passing through the axis of the cas 
ing, the open ends of said conduit being in ad 
jacency to the cylindrical walls of the chambers, 
and an outlet conduit projecting into the in 
terior of said outlet chamber transversely to the 
axis of the chamber and substantially tangentially 
thereof and positioned in adjacency to the 
header with its open end disposed oppositely to 
the inlet conduit with relation to the circum 
ference of the casing, whereby gases passing 
through the silencer acquire and maintain a 
Whirling motion in the same Sense in both the 
inlet and the outlet chambers and suffer no re 
Versal of flow in their passage through the 
Silencer. 

6. A silencer as claimed in claim 5, wherein 
the inlet and outlet conduits are so positioned 
that planes passing through the longitudinal axis 
of each of said conduits parallel to the axis of 
the casing are at substantially right angles to 
each other. 

JOHN P. TYSKEWICZ. 
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