Feb. 15, 1966 H. V. GIANNOTTI 3,235,001

SILENCER AND HEAT EXCHANGER DEVICE
Filed July 20, 1962 5 Sheets-Sheet 1

/5

23 [fif° \
o ) ) EI“GIN&
o [SYN 3 1L
25, . .
T .= ~
0 254 o N .
0 /
< o /<\\ \
0 A
3d N 3 L i . .J_ .
24

—1~0 0 A L7
=
“ r-ﬂ:; 2 i N
| I
-5 |
I i £neine
| A 2
;I i‘| e N i ==
[tz
14\ U 35
— = i
w0/ \ INVENTOR,

Huco Y Gravworry

BY ; W
Arro,qm:ys



Feb. 15, 1966 H. V. GIANNOTTI 3,235,001
SILENCER AND HEAT EXCHANGER DEVICE
Filed July 20, 1962 5 Sheets-Sheet 2

™ e
o\
S8
Jle
f

Aty

=N\
N 8\ >
X 8
~ L
] | \
' . g
= > 3
== o o I : R B US
a2y U e
3 |BEE. G ' N
i £ o S
SIS = 9 0 S
M e S
S:SH I £5 0
TIEE Y9 EE 3
E o Il \ey )o =i
C J
]
¢ g
] R
1 3

1| INVENTOR.

I"‘ Hoco ¥ Gramvorr
BY

% ¢

ATrORNEYS



Feb. 15, 1966 H. V. GIANNOTTI 3,235,001

SILENGCER AND HEAT EXCHANGER DEVICE

Filed July 20, 1962 5 Sheets~Sheet 3

24
=

79

N\

=
<K ~ NS
it
NN Q\\ N
23,
43
1B
\(35
\x\\
\\
—
L~ 39
2
/

AN RN ALY

Q 70 /74,
Yy 1S 70 /0,
L T S s 1 S Gk
Y1 f1 00 107077 007 S7 007 500 0 ///////////////, 7
L0000 00 (01007 0 10 100y 0 Y000 000001 000 1004,

_\
S
b
Q
\
J

N\

1L L1002 72122007777 777 227 200 /0 YL S0 07 000 )0 S
X
) \
3 \ 8
&

lln

3L17]

INVENTOR.

W
1
l' ] Huco ¥ Grannorr

BY v 6.z %(

ATTORNEYS



Feb. 15, 1966 H. V. GIANNOTTI 3,235,001

SILENCER AND HEAT EXCHANGER DEVICE
5 Sheets-Sheet 4

Filed July 20, 1962

V]
-
11
/ ' — 1
. @
/
I

S
i [
b L
R T .
i oo
(e ~— 13
N\

\\ \ —_—
| _—
i —
<
é g)q 8\ ~ N ((r\'\ S 1
L INVENTOR.

Hoco ¥ Granmworr:

p—_— y
\ ——{ BY /
0 W
9

/ A%ro/v/yeys




Feb. 15, 1966 H. V. GIANNOTTI 3,235,001

SILENCER AND HEAT EXCHANGER DEVICE

Filed July 20, 1962 5 Sheets~Sheet 5

INVENTOR.
Hoco ¥ Gravmorr)

BY
/:?N
A EVS



United States Patent O

iy )

3,235,001
Patented Feb, 15, 1986

(ce

1

3,235,001
SILENCER AND HEAT EXCHANGER DEVICE
Hugo V. Giannotti, East Patchogue, N.Y., assignor to
Giannoiti Associates, East Patchogue, N.Y., a sole
proprietorship
Filed July 29, 1962, Ser. No. 211,292
8 Claims. (CL 165—S51)

The present invention relates generally to a silencer for
equipment having a flow of fluid and more particularly to
an improved apparatus in which the silencer contains a
heat exchanger adapted both to transfer heat and to retard
the propagation of noise.

The air inlet as well as the exhaust outlet of an internal
combustion engine can be the source of troublesome noise
conditions. The inlet of a reciprocating engine emits a
hissing noise caused by the high velocity of the air flow
through venturis and past throttle plates of the carburetor.
With this type of engine the energy level of the noise may
not be high and consequently effective silencers have been
provided. On the other hand in the case of gas turbine
engines, noise of an exceptionally high energy level can
be emitted from the inlet. One of the reasons that the
energy level is high is the great weight flow of air that
passes through gas turbine engines as compared to recip-
rocating engines of related power output. In addition the
presence of a high speed compressor adjacent to the inlet
serves as the source of high energy noise extending across
a broad frequency spectrum. Such a compressor employs
a plurality of blade or vane members whether the com-
pressor is of the centrifugal or axial flow type and the
plurality of blades or vanes in conjunction with the high
rotational speeds can emit high energy noise at frequencies
which extend into the ultrasonic frequency range.

In addition to the air inlet, the exhaust outlet presents
a difficult silencing or muffling problem. In reciprocating
engines, the noise at the exhaust outlet is of a pulsating
type at low speed and it blends into a steady roar at
higher speeds. For stationary and surface transportation
equipment, very effective muffles have been developed.
But due to the size and weight of muffler systems they
normally are not used on high powered aircraft since the
penalty of size and weight are mot justified by noise re-
duction alone.

As with the inlet of gas turbine engines, the exhaust
outlet is the source of extremely high levels of noise. Here
the high noise level is due to the great weight of gas flow
and its high velocity. Devices to reduce the noise at the
exhaust outlet or nozzle have been ouly partially success-
ful since again, the amount of bulk and weight that can
be written off to noise suppression alone is limited.

In the case of aircraft gas turbines, engines of high
horsepower or thrust ratings are commonly used and these
engines can emit sound levels which can actually be dam-
aging to the human ear. Beyond the consideration of
possible physical injury to the hearing of the observer,
noise emitted from the engine inlet can be a source of dis-
traction and annoyance to operating personnel, ground
personnel, and the public in general in the area of an air-
port or adjacent an engine manufacturing plant,

Any attemipt to provide a silencer for an internal com-
bustion engine such as a gas turbine encounters the prob-
lem of providing a structure which is compatible with the
high weight flows of air which must pass through it. Thus
with respect to ground installations, the size and cost of
a silencer device are important considerations while in air-
craft installations, the size, weight and complexity of the
silencer are the paramount factors.

With many types of internal combustion engines it is
commonty necessary to provide heat exchanger equipment
for transferring heat with respect to fluids such as lubricat-
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ing oil, fuel, hydraulic fluid, and the like. Heat exchang-
ers for these purposes can add to the general envelope of
the equipment and thereby present a space problem. In
aircraft installations, the heat exchanger not only can
cause a space and weight problem but in addition can
interfere with the otherwise clean aerodynamic design
of the craft. If an effort is made to integrate the heat
exchanger into the engine itself, the weight problem and
the problem of complexity may be aggravated by the
requirement of duct work to deliver a heat transfer fluid
to the heat exchanger and also the need of fans and the
like to induce the flow of heat transfer fluid,

In addition to engine inlets and outlets, noise condi-
tions requiring silencing oceur at the apertures or passages
of fan inlets and outlets, heat transfer equipment, incor-
porating fans, and other equipment having a flow of gas.
In each of these cases, the associated equipment often-
times requires heat exchanger equipment.

Accordingly, it is the primary object of the present in-
vention to provide a silencer for an aperture of a fiuid
flow device in which a heat exchanger within the silencer
cooperates therewith in retarding the propagation of noise
from the device.

More particularly, it is an object of the invention to
provide a silencer containing a heat exchanger which
transfers heat with respect to the fiow of fluid of a unit
of equipment and at the same time retards the propaga-~
tion of noise from the equipment.

Another object of the invention is to provide a silencer
for a fluid flow device in which sound absorbing material
as well as a heat exchanger disposed within the silencer
are adapted to retard the propagation of noise from the
device.

An additional object of the invention is to provide a
silencer for an engine inlet in which a heat exchanger with-
in the silencer assists in retarding the propagation of noise
from the inlet.

A further object of the invention is to provide an engine
inlet system in which a heat exchanger within the silencer
transfers heat between fluids related to the engine and the
flow of air to the inlet,

In one embodiment of the invention the silencer for
an aperture of a device through which a flow of gas passes
comprises a housing having a pair of openings with one
ceanected to the aperture. The housing is adapted to
receive a flow of gas moving with respect to the openings
and the aperture. Means disposed within the housing
transfer heat with respect to the fiow of gas. In this way,
the housing and the heat exchanger means retard the
propagation of noise from said aperture.

In another embodiment of the invention, the silencer for
the engine air inlet comprises a housing having a pair of
openings one of which is adapted for connection to the
aperiure. The housing is adapted to receive a flow of air
through the other of the pair of openings to the opening
connected to the inlet and thus into the inlet of the engine.
Within the housing there is disposed a heat transferring
device which is adapted to transfer heat with respect to
the flow air to the engine inlet. In this way both the
bousing and the heat transfer device retard the propaga-
tion of noise from the engine inlet.

In still another embodiment of the invention the
silencer includes a housing having spaced apart wall
portions one of which has an opennig adapted for con-
nection to the engine air inlet. At least one of the
wall portions has an additional opening disposed therein
at a predetermined distance from an axis extending
through the first opening. The housing also contains
a unit for transferring heat with respect to the flow of
air to the inlet. With this arrangement both the addi-
tional opening disposed at a predetermined distance from
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the axis of the opening connected to the inlet and the
heat transferring means serve to retard the propagation
of noise from the inlet.

In still another embodiment of the invention the hous-
ing of the silencer is provided with sound absorbing mate-
rial.

In an additional embodiment of the invention the hous-
ing includes spaced apart wall portions which have open-
ings disposed about their periphery for admitting the flow
of air into the housing and onto the inlet.

In a further embodiment of the invention the housing
of the silencer includes a heat exchanger device adapted
for connection to a supply of fluid related to the engine
in order that heat can be transferred between the fluid
and the flow of air to the inlet.

Other objects and features of the invention will become
apparent in the following specification and claims and
in the drawings in which:

FIG. 1 is a perspective view of the silencer of the
invention; '

FIG. 2 is a side elevational view of the silencer;

FIG. 3 is a front elevational view of the silencer;

FIG. 4 is an enlarged fragmentary section view of
the heat exchanger withinn the silencer taken along the
line 4—4 in FIG. 3;

FIG. 5 is an enlarged fragmentary section view of the
heat exchanger taken along the line 5—S5 in FIG. 2;

FIG. 6 is a perspective view of the heat exchanger
tubing;

FIG. 7 is a schematic representation of the silencer
and heat exchanger connected to the engine oil system;

FIG. 8 is a fragmentary exploded perspective view of
the heat exchanger and the sound absorbing material ad-
jacent thereto.

In FIG. 1 silencer 20 of the invention is shown con-
nected to an aperture such as inlet 21 of engine 22.
Housing 23 of the silencer having a substantially square
form includes side panels 23a-d. Front inlet 24 of the
silencer is an opening formed adjacent the periphery of
the silencer between the inner surfaces of side panels
23a-d and the outer surfaces of inner side panels 254,
respectively. Front pamel 26 extends across the front
edge portions of inner side panels 25a—d and covers the
opening formed by the inner side panels. Similarly as
in the front portion of the silencer, the rear portion is
provided with rear inlet 27 extending about adjacent to
the periphery of housing 23 (FIGS.2 and 5). Rear inlet
27 is an opening formed between the innmer surface of
side panels 23a—d and the outer surface of inner side
panels 28a-d, respectively.

Silencer 20 is mounted on engine 22 adjacent the inlet
thereof by means of support ring 29 which extends from
adjacent inner side panels-28a~d at rear inlet 27 to at-
taching flange 38. The silencer is connected to the engine
inlet by means of screws 31. At the forward portion
of the silencer, channels 32 support the side panels of
housing 23 with respect to the inner side panels while
at the rear of the silencer, straps 33 position the housing
with respect to inner side panels 28¢-d. Tie rods 34
and bolts 34a (FIGS. 4 and 5) retain the silencer in
assembly along its central axis by positioning front panel
26 and the inner side panels 25¢—d with respect to inner
side panels 28a—d and support ring 29.

As shown in FIGS. 2 and 4 air flow passes through
both front inlet 24 and rear inlet 27 into engine inlet 21.
The air flow through front inlet 24 has an S-shaped path
due to the fact that the openings of the front inlet are
spaced at a greater distance from the central axis of the
silencer than is the outer portions of engine inlet 21. On
the other hand air flow into rear inlet 27 passes along
a substantially U-shaped path as it approaches the engine
inlet. ‘The trailing portions of inner side panels 28a—d
are curved inwardly with respect to the central axis of
the silencer in order to facilitate the entry of the air into
the inner portion of the silencer (FIG. 4). For a similar
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reason the forward portions of inner side panels 28a-d
are curved inwardly. Fairing 35 extends from adjacent
the inner side panels 28a-d to attaching flange 36 in order
to guide the air flow toward the engine inlet.

Heat exchanger 36 (FIGS. 3-5) is disposed within
housing 23 in the path of flow from both front and rear
inlets 24 and 27, respectively. The heat exchanger has
a substantially square shape and its outer portions are
adapted to_fit within side panels 23a-d at a distance
rearwardly from front panel 26. The heat exchanger
can be of the extended-surface type comprising pipe or
tubing 37 which consists of a U-shaped portion of tubing
formed into squares fitted within one another (FIG. 6).
Thus heat exchanger tubing 37 (FIGS. 6 and 8) includes
forward inner and outer tubing portions 37a and b, re-
spectively and rearward inner and outer tubing portions
37¢ and d, respectively. Fittings 384 and b of tubing por-
tions 37b and 37d, respectively are adapted for connec-
tion to a source of fluid. The extended surface for the
heat exchanger consists of a plurality of substantially
square fins 39 having openings 39a through which the
tubing extends. The spaced apart fins on one row of
tubing can be staggered with respect to the fins on the
adjacent row of tubing as shown in FIG. 5. The tubing
of the heat exchanger is supported by mounting bars 4¢
attached to tie rods 34 (FIGS. 4, 5 and 8). The tubing
is urged against and secured in place with respect to
mounting bars 40 by means of clamps 41 which contain
slots 41a having semicircular base portions substantially
in conformity with the diameter of the tubing. The semi-
circular portions of the slot as well as the slot itself can
be made sufficiently oversize in order to permit expansion
of the tubing upon a temperature increase. Inserts 42
of elastomer material can be inserted in the slots in order

‘to cushion the tubing from the clamping action of clamps

41 and also to prevent fretting corrosion at the points of
clamping. In addition the inserts can prevent the trans-
mission of high frequency vibration from the engine to the
silencer structure. Inserts 42 also can be positioned to
cushion the tubing with respect to mounting bars 40.
During assembly clamps 41 are urged against the tubing
by the application of force due to the installation of
bolts 43 which extend through the clamps as well as the
mounting bars. In this way heat exchanger 3§ is rigidly
supported within housing 23 of the silencer.

Since fins 39 are disposed in a direction substantially
parallel to the central axis of the silencer and because of
the spaced intervals between the fins, the heat exchanger
provides a plurality of slots or channels through which
air flow passes after entering the silencer at the front and
rear inlets. The disposition of the fins results in the path
of flow from either inlet being divided into a plurality of
channels in communication with the engine inlet. This
arrangement provides an effective barrier to sound propa-
gating from the engine inlet, since each reflection can
absorb a portion of the noise energy. In order to further
retard the propagation of noise through the fin assem-
blies, sound absorbing pads 44 having a substantially rec-
tangular cross section are installed in slots 39 which
are disposed between the inner and outer portions of tub-
ing when the heat exchanger is assembled. Consequent-
ly pads 44 extend across the paths of flow and are capa-
ble of intercepting noise that would otherwise be pro-
jected between the fins in the direction of the inlets.
The sound absorbing pads which are fabricated from felt,
fiber material, and the like can be encased in plastic film
material in order to protect the pad against erosion from
the high velocity air stream.

The propagation of noise from the engine inlet can be
further retarded by conditioning housing 23 to act as a
reverberating chamber. This is accomplished by select-
ing the volume and dimensions of the housing in accord-
ance with the low frequencies which are to be attenuated.
In order to absorb the high noise frequencies more effec-
tively, blanket 45 is disposed in the cavity between front
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panel 26 and the front heat exchanger assembly, Sound
absorbing blanket 45 can be fabricated from material
similar to that of pads 44 and can also be encased with
plastic film 454 to protect the blanket from erosion by the
air flow. Inner side panels 25a—d are perforated so that
noise in the vicinity of the front inlet is absorbed by the
blanket. Inner side panels 28a-d are similarly perforated
in order to condition the cavity between support ring 29
and fairing 35 to act as a reverberating sound absorbing
chamber. Further sound absorption is obtained by plac-
ing sound absorbing blanket 4§ about side panels 23a—d
of the housing. Here again the side panels are perfo-
rated to increase the sound absorbing effect. Blanket 46
can also be protected with plastic film 46a.

The exterior of the silencer is completed by forming
casing 47 about blankets 46. In order further to prevent
the transmission of engine vibration to the silencer,
gasket 48 of elastomer material disposed between flange
30 and the flange adjacent the engine inlet.

With this arrangement the silencer retards the propaga-
tion of noise from the engine inlet by means of reverberai-
ing chamber effect of the housing, the multiple reflecting
and sound absorbing of the heat exchanger assembly, the
sound absorption of the pads disposed within the heat ex-
changer, and the sound zbsorption of the blankets within
the housing. In this manner, the silencer provides a de-
vice for.introducing air flow into the engine inlet, for
retarding noise and for serving as a structure both to
contain the heat exchanger and to cause a flow of air
with respect to it. In this way a single device combines
the functions of silencing and heat exchanging.

FIG. 7 is a schematic representation of silencer 20
having heat exchanger 36 connected to the lubricating oil
system of the engine. The system includes front and
rear heat exchangers 49a and 495 connected in parallel to
lines 58 and 51. Lubricating oil at elevated tempera-
ture from the engine is delivered to the heat exchangers
along line 50. In certain applications the oil from the
lubricating system may be employed as a heat source for
the engine fuel supply by passing the oil through fuel heat-
er 52 prior to admitting the oil to heat exchangers 49a
and b. Fuel inlet and outlet lines 534 and b, respectively,
are connected to the fuel heater and can be shunted by
pressure relief valve 54 in order that fuel flow may be
maintained if an excessive pressure drop occurs within
the fuel heater. The lubricating oil affer being cooled
within the heat exchanger passes through temperature con-
trol valve 55 and into line 56 returning to the engine,
Temperature control valve 55 is adapted to blend oil re-
turning from the heat exchanger through line 51 with oil
approaching the fuel heater by means of line 57 in order
to deliver oil at a predetermined temperature to line 56,
Thus if the oil returning from the engine is of a low
enough temperature substantially all flow will pass through
line 57. On the other hand if the oil is of an excessively
high temperature, substantially all oil will be delivered
through line 51 back to the engine.

It should be understood that the heat exchanger within
the housing of the silencer is adaptable for transferring
heat with respect to the air passing into the engine inlet
for fluids other than engine lubricating oil such as heli-
copter transmission oil, air conditioning refrigerants, and
hydraulic fluid. Furthermore, the extended surface of
the heat exchanger may be of forms other than flat fins
such as helical fins, and the like.

In addition it should be further understood that the
silencer arrangement as well as the combined silencer and
heat exchanger can be adapted for use at the exhaust
section of an engine or in conjunction with an aperture,
that is an inlet or an outlet of a variety of gas flow
devices whenever there is a noise suppression problem.

While there has been disposed what at present are con-
sidered to be preferred embodiments of the invention, it is
to be understood that changes and modifications can be
made therein without departing from the essential spirit of

<t

10

20

30

40

50

60

65

70

6

the invention. It is intended therefore in the appended
claims to cover all such changes and modifications within
the true scope of the invention.

What is claimed:

1. A silencer for an aperture of a device through which
a flow of gas passes comprising a structure forming a
housing having spaced wall portions, one of said wall por-
tions having an opening for connection to the aperture,
at least one of said wall portions having an additional
opening disposed therein, said housing in its operative
condition forming a passage for receiving a flow of gas
moving along flow lines between said openings, a heat
exchanger disposed within said housing, said heat ex-
changer having a member for conducting a fluid with
respect to which heat is to be transferred and an extended
surface on said member for transferring heat between
said fluid and the flow of gas, said extended surface
dividing said passage into a plurality of additional pas-
sages through which the flow lines extend, and sound ab-
sorbing material disposed within said housing adjacent
the inlet and the outlet portions of said additional pas-
sages for absorbing sound travelling parallel to at least
a portion of the flow lines, whereby the additional pas-
sages formed by said extended surface direct the noise
from the aperture towards said sound absorbing material
in order to retard the propagation of the noise from
said aperture.

2. A silencer for an aperture of a device through which
a flow of gas passes comprising structure forming a hous-
ing having spaced wall portions, one of said wall portions
having an opening for connection to the aperture, at least
one of said wall portions having an additional opening
disposed therein in a position offset from the axis of said
opening, said housing in its operative condition forming a
passage for receiving a flow of gas moving along curved
flow lines between said openings, a heat exchanger dis-
posed within said housing, said heat exchanger having a
member for conducting a fluid with respect to which heat
is to be transferred and an extended surface on said mem-
ber for transferring heat between said fluid and the flow of
gas, said extended surface dividing said passage into a
plurality of additional passages through which the curved
flow lines extend, and sound absorbing material disposed
within said housing adjacent the inlet and outlet portions
of said additional passages for absorbing sound travelling
parallel to at least a portion of said flow lines, whereby
the additional passages formed by said extended surface
direct the noise from the aperture towards said sound
absorbing material in order to retard the propagation
of the noise from said aperture.

3. A silencer for an aperture of a device through which
a flow of gas passes comprising structure forming a hous-
ing having a pair of spaced wall portions disposed in a
facing relationship, one of said pair of wall portions hav-
ing an opening disposed in the central portion thereof for
connection to the aperture, at least one of said pair of
wall portions having an additional opening disposed
therein, said additional opening being annular in form and
extending adjacent the periphery of said one wall portion
in a position offset from the axis of said opening, said
housing in its operative condition forming a passage for
receiving a flow of gas moving along curved flow lines
between said openings, a heat exchanger disposed within
said housing adjacent said additional opening, said heat
exchanger having a member for conducting a fluid with
respect to which heat is to be transferred and an extended
surface on said member for transferring heat between said
fluid and the flow of gas, said extended surface dividing
said passage into a plurality of additional passages through
which the curved flow lines extend, and sound absorbing
material disposed within said housing adjacent the inlet
and outlet portions of said additional passages for ab-
sorbing sound travelling parallel to at least a portion of
said flow lines, whereby the additional passages formed by
said extended surface direct the noise from the aperture
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towards said sound absorbing material in order to retard
the propagation of the noise from said aperture.

4. A silencer for an aperture of a device through which
a flow of gas passes comprising a structure forming a
housing having a pair of end walls disposed in a facing
relationship and a side wall portion extending between the
end walls, one of said pair of end walls having an opening
disposed in the central portion thereof for connection to
the aperture, at least one of said pair of end walls having
an additional opening annular in form and extending
about the periphery of said one end wall in a position
offset from the axis of said opening, said housing in its
operative condition forming a passage for receiving a flow
of gas moving along curved flow lines between said open-
ings, a heat exchanger disposed within said housing adja-
cent said additional opening, said heat exchanger having
a member for conducting a fluid with respect to which heat
is to be transferred and a plurality of fins on said mem-
ber for transferring heat between said fluid and the flow of
gas, said fins dividing said passage into a plurality of
additional passages through which the curved flow lines
extend, and sound absorbing material disposed within said
housing adjacent the inlet and outlet portions of said addi-
tional passages and overlying the portions of the other of
said end walls and said side wall portion adjacent said ad-
ditional passages for absorbing sound travelling parallel to
at least a portion of said flow lines, whereby the addi-
tional passages formed by said plurality of fins, direct the
noise from the aperture towards said sound absorbing ma-
terial in order to retard the propagation of the noise from
said aperture. :

5, A silencer for an aperture of a device through which
a flow of gas passes comprising a structure forming a hous-
ing having spaced wall portions, one of said wall portions
baving an opening for connection to the aperture, at least
one of said wall portions having an additional opening
disposed therein in a position offset from the axis of 'said
opening, said housing in its operative condition forming
a passage for receiving a flow of gas moving along curved
flow lines between said openings, a heat exchanger dis-
posed within said housing and having a member for con-
ducting a fluid with respect to which heat is to be trans-
ferred and an extended surface on said member for trans-
ferring heat between said fluid and the flow of gas, said
extended surface dividing said passage into a plurality of
additional passages through which the curved flow lines
extend, sound absorbing material disposed within said
housing and overlying the inner surface thereof adjacent
the inlet and the outlet portions of said additional passages
for absorbing sound travelling parallel to at least a portion
of said flow lines, and additional sound absorbing mate-
rial intersecting the plurality of additional passages
formed by said extended surface for absorbing sound
travelling directly from said aperture toward said addi-
tional opening, whereby the additional passages formed by
said extended surface direct the noise from the aperture
towards said sound absorbing material and said additional
sound absorbing material in order to retard the propaga-
tion of the noise from said aperture.

6. A silencer for an aperture of a device through which
a flow of gas passes comprising a structure forming a hous-
ing having a pair of end walls disposed in a facing rela-
tionship and a side wall portion extending between the
end walls, one of said pair of end walls having an open-
ing disposed in the central portion thereof for connection
to the aperture, each of said pair of end walls having an
additional opening disposed therein adjacent the periphery
thereof in a position offset from the axis of said opening,
said housing in its operative condition forming a passage
for receiving a flow of gas moving along curved flow lines
‘between said opening and said additional openings, a
heat exchanger wholly disposed within' said. housing and
extending between said end wall adjacent said additional
openings, said heat exchanger having a member for con-
ducting a fluid with respect to which heat is to be trans-
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ferred and an extended surface on said member for trans-
ferring heat between said fluid and the flow of gas, said
extended surface dividing said passage into a plurality of
additional passages through which the curved flow lines
extend, and sound absorbing material disposed within said
housing and overlying the portions of the other of said end
walls and said side wall portion adjacent said additional
passages for absorbing sound travelling parallel to at least
a portion of said flow lines, whereby the additional pas-
sages formed by said extended surface direct the noise
from the aperture towards said sound absorbing material
in order to retard propagation of the noise from said
aperture. o

7. A silencer for an aperture of a device through which
a flow of gas passes comprising a structure forming a hous-
ing having a pair of end walls disposed in a facing rela-
tionship and a side wall portion extending between the
end walls, one of said pair of end walls having an open-
ing disposed in the central portion thereof for connection
to the aperture, each of said pairs of end walls having an
additional opening extending about the periphery thereof
in a position offset from the axis of said opening, said
housing in its operative condition forming a passage for
receiving a flow of gas moving along curved flow lines be-
tween said opening said additional openings, 2 heat ex-
changer disposed within said housing and extending be-
tween said end walls adjacent said additional opening,
said heat exchanger having a member for conducting a
fluid with respect to which heat is to be transferred and
an extended surface on said member for transférring heat
between said fluid and the flow of gas, said extended sur-
face including a plarality of fins spaced apart substan-
tially parallel to one another and extending -outwardly
toward said side wall portion, said fins dividing said pas-
sage into a plurality of additional passages through which
the curved flow lines extend, sound absorbing material dis-
posed within said housing and overlying the portions of
the other of said end walls and said side wall portion ad-
jacent said passages for absorbing sound travelling paral-
lel to at least a portion of said flow lines, and at least
one elongated member of sound absorbing material ex-
tending adjacent said fins and intersecting said additional
passages formed thereby, said member absorbing sound
travelling directly toward said additional openings, where-
by the additional passages formed by said fins direct the
noise from the aperture towards said sound absorbing
material and said sound absorbing member in order to
retard the propagation of the noise from said aperture.

8. A silencer for an aperture of a device through which
a flow of gas passes comprising a structure forming a
housing having a pair of substantially parallel end walls
disposed in a facing relationship and a side wall portion
extending between the end walls substantially perpendicu-
lar thereto, one of said pair of end walls having an open-
ing disposed in the central portion thereof for connection
to the aperture, each of said pairs of end walls having
an additional opening extending about the periphery there-
of in a position offset from the axis of said opening, said
housing in its operative condition forming a passage for
receiving a flow of gas moving along curved flow lines
between said opening and said additional openings, a heat
exchanger disposed within said housing and extending be-
tween said end walls adjacent said additional opening,
said heat exchanged having a member for conducting a
fluid with respect to which heat is to be transferred and
an extended surface on said member for transferring heat
between said fluid and the flow of gas, said extended sur-
face including a plurality of fins spaced apart from one
another and extending substantialty perpendicular toward
said side wall portion, said fins dividing said passages into
a plurality of additional passages through which the
curved flow lines extend, sound absorbing material dis-
posed within said housing and overlying the portions of
the other of said end walls and said side wall portion ad-
jecent said passages for absorbing sound travelling paral-
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lel to at least a portion of said flow lines, and at least
on elongated member of sound absorbing material ex-
tending adjacent said fins substantially parallel to said
side wall portion and intersecting said passages formed
by said fins, said member absorbing sound travelling di-
rectly toward said additional openings, whereby the addi-
tional passages formed by said fins direct the noise from
the aperture towards said sound absorbing material in

order to retard the propagation of the noise from said
aperture.
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