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15 (Claims. 

This invention relates to improvements in 
silencers, and particularly those used to silence 
the intakes and exhausts of internal combustion 
engines, compressors, pumps and the like. in 
particular it relates to improvements in the type 
of silencer disclosed and claimed in Schneli Pat 
ent No. 1,811,762. 

It is an object of this invention to provide an 
improvernent in the construction of a Silencer of 
the type described whereby the effectiveness 
thereof is increased. 

It is a further object of this invention to con 
bine a silencer and manifold in Such a K2nner 
that greatest possible effects are obtained from 
the silencing means used. 

In an exhaust System, gas pulses at high pres 
sure and sounds are both present. Since Sound 
is an alteration in pressure, or a superposition of 
a nuisaber of pressure alterations, propagated in 
an elastic medium, a Sound propagated in gas O2 
air may be called a gaseous-pressure Wave. Gas 
pulses may also be called gaseous-pressure waves. 
It is an object of this invention to provide an in 
proved silencer which attenuates both of the one 
tioned kinds of gaseous-pressure waves. If the 
gas pulses are not attenuated or altered in form 
within the silencer, upon their emergence there. 
from they expand into the atmosphere and create 
Sounds. When the attenuation of Sound is 
spoken of herein, it is meant to relate to the at 
tenuation of gaseous-pressure waves which would 
otherwise result -in objectionable sounds being 
heard. 

I have found that it is possible to incorporate 
SOund attenuating means, e. g., gaseous-pressure 
wave absorbing material and/or space-volumes, 
into a manifold, either intake or exhaust, and 
thereby eliminate the necessity of employing a 
silencer remote from the engine. This not only 
provides a single compact unit replacing two sepa 
rate units, manifold and silencer, but affords 
greater silencing for the same size and amount of 
attenuating means used. In general, the Silenc 
ing effect is increased if the attenuating means 
is moved closer to the source of the sounds. Plac 
ing the attenuating means adjacent the exhaust 
ports of the engine allows greater expansion of the 
exhaust gas at this point than would take place 
if the usual type of manifold is used. This is par 
ticularly advantageous in that the gases are at 
their highest temperature when they leave the 
cylinder of the engine and the expansion within 
the manifold silencer effects a greater cooling 
than is obtained with the usual type of manifold. 
When the manifold silencer is used as an intake 

(Ch. 31-40) 
silencer, the announ, of attenuating means ex 
posed to the incoming air is considerably greater 
than it is in the usual types of intake silencers, 
Such as is disclosed in artsock United States 
Patent No. 1,934,463, because of the relatively 
greater size of the former. 

In the drawings: 
Fig. 1 is a longitudinal sectional view of one 

fort of the silencer on line - of Fig. 2; 
ig. 2 is a transverse sectional view of the 

silencer on line 2-2 of Fig. 1; 
eig. 3 is a transverse sectional view of a modi. 

fication of the silencer shown in Sigs. and 2; 
Fig. 4 is a longitudinal sectional view of an 

other form of silencer on line 4-3 of Fig. 5; 
Fig. 5 is a transverse sectional view of the 

Silence on line 5-5 of Sig. 4; 
3ig. 6 is a longitudinal Sectional view of a fire. 

ther Inodication of the silencer on line G-6 oil 
Fig. 'g: 

sig, is a transverse sectional view of the 
silencer on line - of Fig. 6; 

Fig. 8 is a longitudinal sectional view of another 
form of the silencer on line 8-3 of Fig. 9; 

Fig. 9 
silencer on line 9-9 of Fig. 8: 

Fig. 10 is a longitudinal sectional view of a 
further modification of the silencer on line 6- G 
of Fig. 1; 

Fig. it is a transverse sectional view of the 
silencer on line B-8 of Fig. 10; 

Figs. i2 and 13 are transverse detail views of 
a portion of the silencer shown in Figs. and 2; 
ad 

Fig. 14 is a diagrammatical illustration show 
ing the silencer mounted upon an engine block. 
The silencer shown in Figs. and 2 consists of 

an elongated imperforate outer casing , which 
may be rectangular in transverse section, as 
shown in Fig. 2. The casing is provided with 
end Walls 2 and 3. One longitudinal Wall of cas 
ing is provided with a plurality of openings in 
Spaced relation. A single opening 9 is provided 
in end wall 3. An elongated perforate or foram 
inous shell 4, of Smaller dimensions than casing , 
is disposed within casing . Shell 4 is provided 
with perforated end walls 5 and 6. One longi 
tudinal Wall of shell 4 is provided with a plurality 
of openings 7 in spaced relation. A single open 
ing 9’ is provided in end wall 6. Shell 4 is 
mounted within casing f in such a manner that 
openings and 9 in shell 4 register with open 
ings 7 and 9, respectively, in casing . 
and casing are preferably in contact along one 
longitudinal Wall and one end wall as shown in 

is a transverse Sectional view of the ; 
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2 
Figs. 1 and 2, but may be in Spaced relation. 
Openings 7 and 7' and 9 and 9' are adapted to re 
ceive conduits 8 and 0, respectively, which pro 
vide communication with the volume defined by 
shell 4. Gaseous-pressure Wave absorbing ma 
terial is packed in the space between casing 
and shell 4. The shell need not extend continu 
ously but may be in two or more sections, as shown 
in Fig. 8. 
For engine and compressor intakes, flammable 

absorbing materials Such as cotton, Wool, hair 
felt, wood fiber and the like may be used, whereas 
for gas engine exhausts and other hot gases 
non-flammable absorbers should be used Such as 
steel wool and other metallic wool, exfoliated 
vermiculite, asbestos fibers, rock Wool, pumice, 
aggregate formed from heat expanded clay or 
other argillaceous material, and known under 
the trade-mark "Haydite' and other loose ce 
ramic aggregates. The aggregates, however, may 
be bonded together in a manner So as to leave 
intercommunicating absorbing channels, as de 
scribed in Jack United States Patent No. 
1921,468. 
OpeningS 7 are Spaced so as to allow conduits 

8 to be fitted to the exhaust or inlet ports of 
an engine. Conduits 8 may be provided with 
integral flanges 8' which may be fastened di 
rectly to the engine block. Conduit O is adapted 
to connect With a tail pipe (not shown) when 
the device is used as an exhaust Silencer. When 
the device is used as an intake Silencer on a 
Diesel type engine, conduit to may be left open 
to the atmosphere, or, if desired, the conduit 
may be connected to a Suitable air cleaning 
device (not shown). When the device is used as 
an intake Silencer on an internal combustion 
engine having a carburetor, conduit 0 is con 
nected to the carburetor. 
When the device is used as an exhaust silencer, 

means should be provided to allow free expan 
Sion of the shell Within the casing. Openings 
1 in shell 4 are preferably larger than openings 
in casing . Conduits 8 are rigidly secured to 

casing and pass through openings 1'. Although 
conduits 8 are shown as extending inwardly a 
distance only equal to the thickness of the 
walls of shell 4, they may project into the volume 
defined by shell 4. Shell 4 is secured to casing 
to permit independent movement thereof due to 
expansion or contraction. As shown, a plurality 
of Openings 90 are provided in the longitudinal 
Wall of Shell 4. Bolts 91 pass through openings 
90 and the adjacent portions of the wall of cas 
ing f. Spacing washers 92, which are smaller 
in diameter than openings 90, are placed adja 
cent the inner surface of the wall of casing . 
Washers 93, which are considerably larger in 
diameter than openings 90, are placed between 
spacing washers 92 and nuts 94 on the ends of 
bolts 9 inside shell 4. The thickness of spacing 
washers 92 is greater than the thickness of the 
wall of shell 4, thereby allowing the shell to move 
freely as it expands or contractS. Spacing 
washer 92 and washer 93 may be replaced by a 
single member. 
The high pressure exhaust slugs and other 

gaseous-pressure waves emerging from the en 
gine and entering the silencer are reduced or 
attenuated by means of the gaseous-preSSure 
wave absorbing material exposed by the Walls 
of the perforated shell. The perforated shell is 
placed eccentrically within the outer casing, pref 
erably in such a manner that one end wall and 

2,078,754 
at least one longitudinal wall of the shell con 
tacts with a corresponding end Wall and longi 
tudinal wall of the casing. This type of construc 
tion simplifies the fabrication of the silencer, but 
is not absolutely essential. The use of an eccen 
tric shell within the casing provides certain ad 
vantages because of the different thicknesses of 
the walls of the gaseous-pressure Wave absorbing 
material, as described and claimed in Spicer ap 
plication, Ser. No. 506,361, filed January 3, 1931 
(now Patent No. 2,046,193, granted June 30, 1936). 
The use of a porous material within the mani 

fold allows a greater expansion of the gases as 
they enter the manifold than is possible with 
the usual type of manifold. The highest tem 
peratures of the exhaust gas in the exhaust 
System are encountered as the gases leave the 
cylinder and enter the manifold. By allowing 
a greater expansion at this point, a greater cool 
ing effect is obtained which also aids in reducing 
the amplitude of the pressure slugs and pressure 
WaWeS. 

The silencer shown in Fig. 3 is similar in con 
struction to the silencer shown in Figs. 1 and 2. 
Outer imperforate casing 2 and perforated shell 
3 are circular in transverse section. Shell f3 

is mounted within casing 2 in a manner such 
that one end Wall and a longitudinal Side of 
shell 3 is in contact with the corresponding ele 
ments of casing 2. Casing 2 and shell 3 are 
provided with a plurality of registering longitudi 
nally spaced openings 4 and 4'. These open 
ings are adapted to receive conduits fs. A con 
duit corresponding to conduit to of Fig. 1 is con 
nected in similar fashion at one end of this 
silencer. Suitable means may be provided to 
allow free expansion of shell 3 within casing 2. 
The space between casing f2 and shell 3 is filled 
with a gaseous-pressure Wave absorbing mate 
rial f6. 

Figs. 4 and 5 illustrate a silencer in which the 
foraminous shell is disposed concentrically with 
in the casing. However, if desired, the shell may 
be disposed eccentrically therein. The silencer 
comprises an outer imperforate casing f having 
end walls 8 and 8". The end walls may be 
removably secured to casing 7 by means of 
Screws 7 to allow access to the interior of cas 
ing 7. Casing fT is provided with a plurality of 
longitudinally spaced openings 20 along one lon 
gitudinal wall thereof. In place of the integral 
shell 4 of Figs. 1 and 2, I employ a plurality of 
foraminous tube sections 9 and cooperating solid 
or non-perforated T-shaped members 2. When 
the device is used as an exhaust silencer, the 
temperature of the exhaust gases may be suff 
ciently high to cause failure of a relatively thin 
perforated shell, such as shown in Figs. 1 to 3. 
To guard against such failure, the T-shaped 
members 2 are made of cast iron or equivalent 
material and are not perforated. The exhaust 
gases from the cylinders impinge against these 
cast iron Sections. The latter are capable of 
withstanding the resulting high temperatures. 
The closed end sections f9 are rigidly fastened 

to the adjacent ends 2 of T-shaped members 
2, as by spot welding. The cylindrical leg por 
tions 22 of the members 2 register with openings 
20 and provide Communication with the volune 
defined by members 2 and tube Sections 9. 
Members 2 may be removably secured to casing 

by means of ScreWS 22' to allow the shell to 
be removed from casing 7 for cleaning or re 
building. The ends of tube sections 9 are 
adapted to fit loosely over the adjacent ends of 
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T-shaped members 2 to provide slip-joints be 
tween them. Members 2 are provided with re 
duced end portions 2 f' for this purpose. Suf 
ficient play is provided between the ends of tube 
Sections 9 and the transverse shoulders upon the 
adjacent end portions of T-shaped members 2 
to permit longitudinal expansion and contraction 
of these parts. One or more of the tube sections 
9 are provided with openings 24 which are allined 
with openings 23 in casing 7. Branch pipé sec 
tions 25 are rigidly secured to tube sections 9 
at Openings 24 in the sides thereof and extend 
OutWardly therefrom. The ends of pipe sections 
25 fit slidingly within collars 23' which are se 
cured to the interior of the side of casing 7 
in registry With openings 23 in said side. This 
provides slip-joints, thereby allowing free lat 
eral expansion and contraction of the shell with 
respect to casing fl. If desired, openings 23 
and 24 and conduits 25 may be disposed on one 
of the adjacent Walls of the silencer. The space 
between casing 7 and tube sections 9 and T 
shaped members 2 is filled with gaseous-pres 
Sure Wave absorbing material 26. 
T-shaped members 2 may be replaced by con 

centric perforated tube sections 20 and 2 and 
conduit 22. Tube section 20 is preferably of 
greater thickness and has larger perforations 
than tube sections 9 and 2, and is capable of 
withstanding the temperatures resulting from 
the impingement of the hot exhaust gases from 
the cylinder. Conduit 22 registers with open 
ing 20 and is rigidly fastened to casing 7 at 
one end and to tube section 20 at its inner end. 
The ends of tube sections 9 are adapted to fit 
loosely Over the adjacent ends of tube sections 
20 to provide slip-joints between them. Tube 

sections 20 and f2 may be held in spaced re 
lation by means of spacers f23. When the con 
Centric perforated tube sections are used in place 
Of the Solid T-shaped members, the area of the 
gaseous-pressure wave absorbing material ex 
posed to the gases is greater than the area ex 
posed when the solid T-shaped members are 
used. 
The silencer shown in Figs. 6 and 7 consists 

of an outer imperforate casing 27 having end 
Walls 28 and 29. Casing 27 is irregular in trans 
verse section, as shown in Fig. 7, but may be of 
any desired shape. A perforated shell 30, of 
Smaller dimensions than casing 27, is disposed 
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within the casing and has two longitudinal walls 
fastened in contacting relation with two corre 
sponding walls of casing 27. Shell 30 may be 
irregular in transverse section and may differ in 
transverse section from casing 21, but it is de 
sirable to have the contacting walls of the cas 
ing and shell of the same shape so as to simplify 
the assembly operations. Lateral branch con 
duits 34 are connected to openings 33 in the 
side of casing 27 and pass through correspond 
ing openings in the contiguous side of shell 30. 
In the same way lateral conduit 36 is connected 
to the adjacent side of casing 27 and passes 
through an opening in the contacting side of 
shell 30. Suitable means may be provided to al 
low free expansion of shell 30 within casing 27. 
The Space between casing 27 and shell 30 is filled 
With gaseous-pressure wave absorbing mate 
rial 37. 
The silencer shown in Figs., 8 and 9 illustrates 

the use of Space-Volumes or resonating cham 
bers to attenuate the gaseous-pressure waves. 
The silencer comprises an Outer casing 40 which 
is provided with end walls 4 and 42. One lon 

3 
gitudinal wall of casing 40 is provided with a 
plurality of longitudinally spaced openings 43. 
A single opening 44 is provided in the opposite 
longitudinal wall or in one of the adjacent lon 
gitudinal Walls. Opening 44 is adapted to receive 
a conduit 45. Two shells 46 and 47 are secured 
Within casing 40 in spaced relation to each other 
and to the casing. Transverse partitions 48 and 
49 are secured to the outer ends of shells 46 and 
47, respectively, to form end walls for said shells 
and also to provide closed space-volumes 50, 52 
and 53 at the ends of casing 40. Transverse par 
titions 60 are secured to the inner ends of shells 
46 and 47 and extend between the walls of the 
shells and the walls of the casing. One or more 
partitions 5 may be provided within space-vol 
lumes 50 to divide the volumes into a plurality, 
of Smaller space-volumes such as 52 and 53. 
Volume 50 may be filled with gaseous-pressure 
Wave absorbing material which is exposed to the 
gaseous-pressure waves by means of perforations 
55 in end wall 49. Communication between 
Space-Volunes 52 and 53 and the interior of shell 
46 is provided by openings in end wall 48, such as 
perforations as shown at 54. The size and 
number of the space-volumes and of the open 
ings in the end walls are in such proportion that 
these Systems attenuate high frequency sound. 
"A plurality of openings 56 are provided along 
longitudinal Walls 57 and 58 of shells 46 and 
47. Conduits 59 pass through openings 43 and 
terminate at openings 56 providing communica 
tion with the interior of the shells. Walls 57 
and 58 of the shells extend laterally (see Fig. 9) 
to the longitudinal walls of casing 40 to provide 
closed space-volumes 6 f and 64. Suitable open 
ings 62 are provided in conduits 59 to provide 
communication with chambers 6. The size of 
openings 62 and space-volumes 6 are in such 
proportion that these systems attenuate low fre-, 
quency Sound. The remaining longitudinal walls 
of shells 46 and 47 are provided with a plurality 
of Openings 63 to provide communication with 
Space-Volumes 64. The size and number of 
openings 63 and the size of volume 64 surround 
ing these longitudinal walls of shells 46 and 47 
are in Such proportion that these systems atten 
Late low frequency Sounds. The total number 
and individual size of the various volumes may 
be changed to meet conditions encountered in 
different engines. Conduits 59 are connected to 
the ports of the engine and conduit 45 is con 
nected to the exhaust pipe or carburetor, as the 
case may be. When the device is used as an in 
take Silencer on a Diesel type engine, a suitable 
air cleaning unit 65 may be fitted to conduit 45. 
When the device is used as an intake silencer 
on an internal combustion engine having a car 
buretor, conduit 45 is connected to the car 
buretor. When the device is used as an exhaust 
Silencer, Suitable means may be provided as pre 
Viously described, to allow free expansion o 
shells 46 and 6. 

Figs. 10 and 11 illustrate a silencer which is 
particularly adapted for use as an intake silencer. 
The Silencer is attached to a manifold 70 which 
is provided with the usual conduits 7 along a 
longitudinal Wall Of the manifold. An opening 
2 is provided in Cne of the remaining longi 

tudinal Walls of the manifold. The silencer com 
prises an outer casing 73 having end walls 74 
and 74. Longitudinal wall 76 of casing 73, is 
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provided with an opening 75 which registers , 
with opening 72 in manifold 70. The opposite 
longitudinal Wall of Casing 73 is provided with 75 



5 

O 

20 

2 5 

30 

40 

60 

65 

O 

75 

4 
an opening 77 which is adapted to receive an 
air cleaning unit 78. Perforated partitions 79, 
shaped So as to allow Sufficient space for air 
cleaning unit 78, are rigidly Secured to the lon 
gitudinal walls of casing 3 and extend the length 
of the casing. The Spaces between partitions 79 
and casing 3 are filled with gaseous-pressure 
wave absorbing material 80. 

Fig. 12 illustrates another method of mount 
ing the foraminous shell within the Outer casing 
to allow the Shell to freely expand relative to 
the casing when the device is to be used as an 
exhaust Silencer. This construction may be used 
in place of that shown in Fig. 1. Shell OO dif 
fers from the shells shown in previous illustra 
tions in that one longitudinal wall is not com 
pletely closed, thus providing a flange 04. Angle 
O2 is rigidly fastened to Casing 0 adjacent the 

longitudinal wall of shell OO and extends Sub 
stantially the length of shell OO. Spacing mem 
bers 03 are disposed on casing O in spaced re 
lation to the edge of flanges O4 of shell fo and 
extend substantially the length of shell OO. 
The thickness of spacing members 03 is slightly 
greater than the thickness of flanges 04. Cover 
plates fo5 are disposed on Spacing members 03 
and extend longitudinally Substantially the 
length of shell foo and extend laterally over a 
portion of flanges 04. Spacing members 03 
and cover plates O5 are rigidly fastened to cas 
ing Ol by means such as bolt O6. Spacing 
members 03 and cover plates 0.5 may be re 
placed by a Z-shaped member 10, as shown 
in Fig. 13. 

Fig. 14 illustrates a manifold silencer O 
mounted upon an engine block i? by means of 
flanges 3 on conduits 2. Flanges 3 are 
fastened to engine block at ports f4 by suit 
able means Such as botS 5. When the device 
is used as an exhaust silencer, conduit 6 may 
be connected to tail pipe f 7. When the device 
is used as an intake silencer on a Diesel type 
engine, conduit 6 may be left open to the at 
mosphere or may be connected to a suitable air 
cleaning unit such as shown at 65 in FigS. 8 
and 9. When the device is used as an intake 
silencer on an internal combustion engine hav 
ing a carburetor, conduit f6 is connected to the 
carburetor (not shown). 
Other changes in design may be made. The 

number of conduits communicating With the 
manifold depends upon the number of cylinders 
in the engine for which the silencer is to be used. 
A combination of gaseous-pressure wave absorb 
ing material and space-volumes may be used in 
a single silencer. The number and Size of the 
space-volumes and the number, Size and type 
of openings to the space-Volumes may be varied 
to attenuate sounds of any particular range of 
frequencies, 

claim: 
1. A manifold for internal combustion engines 

comprising a substantially imperforate casing, a 
shell within said casing, the walls of Said casing 
and said shell defining spaces therebetween, said 
spaces comprising gaseous-pressure Wave attenu 
ating means and being acoustically connected to 
the interior of said shell, Said shell having a 
plurality of openings in the Walls thereof, at 
least one of said openings being connected to 
the atmosphere, at least Some of the remainder 
of said openings being adapted to be connected 
to the ports of the engine and providing Com 
munication between said ports and the interior 
of said shell. 

2,078,754 
2. The manifold of claim 1 in which the walls 

of said shell are foraminous and the Spaces be 
tWeen Said Casing and said shell contain gase 
ous-pressure wave absorbing material. 

3. The manifold of claim 1 in which a portion 
Of the Walls of Said shell is foraminous and gase 
ous-pressure wave absorbing material is exposed 
in the Walls of said foraminous portion of said 
Shell. 

4. An exhaust manifold for internal combustion 
engines comprising a substantially imperforate 
Casing, a Shell. Within Said casing, the walls of 
Said shell and Said casing defining spaces there 
between, Said Spaces containing gaseous-pressure 
Wave abSOrbing material, a wall of said shell 
having openings therein, conduits passing 
through Said Casing and adapted to connect said 
openingS With the exhaust ports of the engine 
and providing communication between said ex 
haust ports and the interior of said shell, the por 
tions of the Wall of said shell opposite said open 
ings being imperforate, at least a portion of the 
remainder of the walls of said shell being fo 
raminous. 

5. A manifold for internal combustion engines 
Comprising a Substantially imperforate casing, a 
foraminous shell Within said casing and defining 
Spaces therebetWeen, means for mounting said 
Shell Within Said casing in relatively movable 
relation to Said casing whereby said shell may ex 
pand freely With respect to Said casing, gaseous 
pressure Wave absorbing material in said spaces, 
and a plurality of conduits communicating with 
the inner Volume defined by said shell, some 
of Said Conduits being adapted to be connected to 
the ports of the engine. 

6. A manifold for internal combustion engines 
comprising a Substantially imperforate casing, 
a perforated shell within said casing and spaced 
from at least two longitudinal walls thereof and 
defining Spaces therebetween, means for mount 
ing Said shell within said casing in relatively 
movable relation to said casing whereby said shell 
may expand freely with respect to said casing, 
gaSeollS-preSSure Wave absorbing material in said 
SpaceS, and a plurality of conduits communicat 
ing with the interior of said shell, some of said 
Conduits being adapted to be connected to the 
ports of the engine. 

7. An exhaust manifold for internal combus 
tion engines comprising a substantially imper 
forate casing, a shell within said CaSing, the 
Walls of Said shell and said casing defining 
Spaces therebetween and having a plurality of 
Corresponding Openings therein, gaseous-pressure : 
Wave absorbing material between said shell and 
Said casing, conduits connecting corresponding 
Openings in the Walls of said shell and said cas 
ing and communicating with the interior of said 
shell, at least One of Said conduits communicat 
ing with the atmosphere and at least some of the 
remaining Conduits being adapted to communi 
cate With the exhaust ports of the engine, said 
shell comprising a plurality of tube sections hav 
ing their ends fitting loosely together to permit 
relative longitudinal movement therebetween, 
Said tube sections which have openings adapted to 
communicate with Said exhaust ports being im 
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perforate and of relatively increased heat resist- . 
ance, the remainder of Said tube sections being 
foramin OuS. 

8. A silencer comprising an elongated casing, 
an elongated perforated Shell disposed therein, 
said casing and Said shell each having a plu 
rality of corresponding openingS Spaced along one 
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longitudinal Wall and at least one corresponding 
Opening in one of the remaining walls, said shell 
and said casing being fastened together along 
said longitudinal walls, conduits passing through 
Said openings and providing communication be 
tWeen the exterior of Said casing and the interior 
of Said shell, and gaseous-pressure Wave absorb 
ing material filling the space between said casing 
and said shell. 

9. In a device of the class described, a Substan 
tially imperforate casing having a plurality of 
Openings therein, a shell Within Said Casing and 
in Spaced relation thereto, said shell comprising 
a plurality of Sections fitted together in non 
adherent, end-to-end relation, some of said sec 
tions being cylindrical, the remainder of said 
sections being T-shaped and having cylindrical 
cross and leg elements, said leg elements being 
fastened to the interior surface of said casing 
and forming the means for spacing Said shell 
from Said Casing, the interior of Said leg elements 
registering With Said openings, and gaseous-pres 
sure wave attenuating means in the space be 
tWeen said shell and said casing and acoustically 
Connected to the interior of Said shell. 

10. In a device of the class described, the Con 
bination of an outer Substantially imperforate 
casing, an inner shell within said casing and 
spaced from said casing, said shell and casing 
having corresponding openings in corresponding 
walls thereof, a plurality of conduits disposed in 
spaced relation along one longitudinal Wall of said 
casing and at least one conduit on one of the 
remaining walls of said casing, said conduits con 
necting said corresponding openings and provid 
ing communication between the exterior of said 
casing and the interior of said shell, and sound 
attenuating means acoustically connected to the 
interior of said shell. 

11. A silencer comprising an outer imperfo 
rate casing, end walls for said casing, a shell hav 
ing end walls, within said casing and spaced 
from at least two longitudinal walls of said cas 
ing, said shell and casing having corresponding 
Openings in corresponding walls thereof, a plu 
rality Of conduits Spaced along a longitudinal 
wall of said casing, at least one conduit disposed 
On one of the remaining walls of said casing, said 
conduits connecting said corresponding openings 

S 
and providing communication between the ex 
terior of Said casing and the interior of said 
Shell, and Sound attenuating means between said 
casing and Said shell and acoustically connected 
to the interior of Said shell. 

12. A silence comprising an imperforate cas 
ing, a shell having smaller dimensions than said 
Casing disposed therein, Said Casing and shell 
each having a plurality of corresponding openings 
in One corresponding Wall thereof, a plurality of 
conduits connecting said corresponding openings 
and providing Communication between the ex 
terior Of Said Casing and the interior of said shell, 
and a plurality of Space Volumes between said 
Casing and Said Shell, Some of said space volumes 
being acoustically connected to Said ducts and 
Some being acoustically connected to the interior 
of Said shell, said casing having an additional 
Opening in the Wall thereof and communicating 
With the interior of said shell. 

i3. A silencer comprising an imperforate cas 
ing, a Shell disposed therein, Said casing and shell 
each having a plurality of corresponding openings 
in one corresponding wall thereof, a plurality of 
Conduits connecting Said corresponding openings 
and providing communication between the exte 
rior of Said casing and the interior of said shell, 
and a plurality of Space volumes between said 
Casing and Said Shell, said Space Volumes being 
acoustically connected to the interior of said shell, 
said casing having an additional opening in the 
Wall thereof and Communicating With the in 
terior of Said shell. 

l4. A manifold for an internal combustion en 
gine comprising an imperforate casing, a shell 
disposed in said casing, said shell and said cas 
ing having a plurality of corresponding openings 
in one corresponding Wall, and having at least 
one corresponding opening in another corre 
Sponding Wall, Some of the Walls of Said casing 
and said shell being spaced from each other, and 
Sound attenuating means arranged in Said spaces 
and communicating With the interior of said 
Shell. 

15. A device in accordance With claim 14 
wherein said shell is mounted in said casing to 
permit expansion and contraction of said shell 
in Said casing. 
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