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1,439,524                                     2 apertures interconnecting
said next cham-  sub-assembly formed from  three similar ..ber and a.
further chamber upstream  of   baffle  plates 11, 12 and 13. Each baffle
said next chamber,                      plate is formed as a sheet steel
pressing to The central tube may be closed at one  define  an outer portion
11a, 12a or 13a 5  end to define a central chamber and have  respectively,
an inner portion 11b, 12b or 70 the opposite end open to define the inlet
13b respectively, and a flange 11c, 12c or passage for receiving the
exhaust gas, and  13c respectively. The three baffle plates are the first
of the outer chambers to receive  secured together by welding or
spot-welding exhaust gas being connected to the central  the flange 11c of
baffle plate 11 to the outer 10  chamber adjacent the open, end. The wall
portion 12a of the baffle plate 12 adjacent 75 of the casing may be formed
with one or  its juncture with  the inner portion 12b, more apertures
constituting said outlet the baffle  plate 12 being  similarly joined
passage for the exhaust gas to escape from  to  the baffle plate 13 by
welding the flange the last outer chamber to receive exhaust - 12c to the
outer portion 13a, and the baffle 15  gas.
plate 13 being similarly joined to the baffle 80 Alternatively, the central
tube may be  plate 11 by welding the flange 13c to the blocked intermediate
its ends to define two  outer portion 11a central chambers, one of said
central   The inner portions lb, 12b and 13b are chambers being open to
receive the exhaust  each formed as a [err] segment of a cylinder 20  gas
to be discharged through one or more  so that the sub-assembly of the
baffle plates 85 outlet apertures into the first of the outer  11, 12 and
13 define a central cylindrical chambers to receive'exhaust gas, the last
tube defining a chamber 14. The outer of the outer chambers to receive
exhaust  portions l1a, 12a and 13a are also pressed gas being connected by
one or more outlet to a similar cylindrical curvature con- 25 apertures to
discharge the exhaust gas  veniently by using the same press tool. How- 90
through the other of the central chambers.  ever, the radius of curvature
of the outer According to a further aspect of the  portions can be varied,
although it is pre- invention, the method of manufacturing an  ferably
within plus or minus 15% of the exhaust gas silencer of the kind set forth
radius of the central cylindrical chamber 30  in any one of the four
immediately preced-  14.                       .           95 ing
paragraphs includes securing the baffle    After the baffle plates 11, 12
and 13 have plates together as a sub-assembly with the  been welded
together they are introduced inner portions defining the central tube, into
the cylindrical casing 10 and the outer- and with their outer portions
extending  most edges of the outer portions 11a, 12a 35  outwardly from the
central tube to such an  and  13a are conveniently secured to: the 100
extent that the sub-assembly is slightly too  inner wall of the casing by
spot-welding. large to fit into the casing, and resiliently  In this manner
the central cylindrical deforming the outer portions of the baffle  chamber
14 is positioned longitudinally of plates inwardly until the sub-assembly
can  the casing 10 and the baffle plates 11, 12, 40  be fitted into the
casing so that the outer and 13 jointly define with the inner wall 105
portions of the baffle plates will resiliently  of the casing 10 three
outer chambers 15, 



engage the inner wall of the casing.     16 and 17. The left-hand end of
the The invention as applied to an exhaust cylindrical casing 10 is closed
by an un- gas silencer for an internal combustion  shown  dish-shaped end
plate which is 45 engine is now described, by way of example  welded or
swaged in position and com- 110 only, with reference to the accompanying
pletely seals off the left-hand ends of the drawings, in which: -
central chamber 14 and the outer chambers Figure 1 is a perspective view of
one   15, 16 and 17. The right-hand end of the form of exhaust 'gas
silencer showing the  cylindrical casing 10 is similarly closed with 50
assembly of the baffle plates and the gas  the exception that the end plate
has a 115 flow path;                            central orfice providing
access to the right- Figure 2 is a perspective view similar to  hand end of
the central chamber 14 which Figure 1 but illustrating a different flow  is
connected to receive the exhaust gas to path;                 '          '
be silenced. 55   Figure 3 is a cross-section as if taken    As shown by
the dotted arrows, the 120 through Figure 1 on the line 3-3 but  exhaust
gas enters the central chamber 14 illustrating a further modification, and
from the right-hand side and flows towards Figure 4 illustrates the manner
in which  the left-hand end plate. The left hand end the silencers of
Figures 1 'and 3 can be  plate reverses the direction of flow and the 60
secured to an exhaust manifold.          exhaust gas then passes back
towards the 125 Referring to Figure 1, an exhaust gas   inlet end of the
central chamber 14. The 'silencer is provided with a cylindrical casing
exhast gas then passes through a series of 10  which has been shown in
chain dotted  apertures 18 formed through the inner lines to reveal the
interior of the silencer.  portion 11b of the baffle plate 11. In this 65
Secured inside the cylindrical casing is  a  manner the exhaust gases pass
into the 130    3                                       1,439,524
3 outer chamber 15 and then flow to the left  has the advantage that the
apertures 19 and until they escape through apertures 19  20 direct the
exhaust gases towards the formed in the outer portion 12a of baffle  outer
casing 10 and this change of direction plate 12. From the apertures 19 the
gases  improves the noise reduction of the silencer. 5  flow into the outer
chamber 16 and then  Furthermore, the outer portions. 11a, 12a 70 have to
flow to the right until they escape  and 13a are of greater length between
the through apertures 20 formed in outer por-  central chamber 14 and the
casing 10 than tion 13a of baffle plate 13. From the aper-  the. previously
proposed radial partitions, tures 20 the exhaust gases flow into the  and
this enables a given number. of holes 10  outer chamber 17 and then flow to
the left  of a given size to be positioned closer to the  75 until they
escape to atmosphere through  ends of the silencer than is possible with a
apertures 21 formed through the wall of  truly radial partition, and
thereby increases the casing 10 which apertures 21 constitute  the
effective distance for a given length of outlet passages. It will therefore
be noted  silencer that the gases have to travel from 15  that the chambers
14, 15, 16 and 17 are  one end of the silencer to the other as they  80
connected in series and define a tortuous  go through the chambers. As the
radius of path for the gas to flow between the exhaust  curvature of the
outer portions is similar inlet at the right-hand end- of the central  to
the radius of curvature of the inner por- chamber 14 and the outlet
apertures 21.  tions, the apertures 18, 19  and 20.can now 20  Furthermore,
between each of the cham-   be supported for punching on the same tool 85
bers, the gases change both axial and  after the sections have been pressed
into angular direction. The apertures 21 have a  shape. Although the outer
portions 11a, smaller area than the apertures 20 which  12a and 13a are
curved as shown, they have a smaller area than the apertures 19  could if
desired be curved or formed to 25 and so on, the flow fluctuations becoming
different shapes.                        90 smaller as the gases expand
into successive    The construction shown in Figure 2 is 



chambers.                                generally similar to Figure 1 and
accord- Due to the curved profile of the outer  ingly only the point of
difference will be portion 12a of baffle plate 12, it will be  described.
The central cylindrical tube is 30  noted that it meets the inner wall of
the  blocked a short distance from its left-hand  95 casing 10 along the
line XX which is cir-  end by a plug to define right and left hand
cumferentially spaced from  a radius R   chambers 14a, 14b respectively so
that the extending from the longitudinal axis of the  exhaust gases
entering  the  right-hand central chamber through the juncture of  chamber
14a are deflected by the plug 22 35  the outer portion 12a and the inner
portion  and then flow through the apertures 18 as 100 12b. This
relationship also holds true for  before. The gases then flow through the
the outer portions 11a and 13a  This  chambers 15 and 16 into the chamber
17 construction provides considerable advan-  as previously described.
However, the aper- tages over previously proposed arrange-  tures 21
provided through the outer casing 40  ments. As each of the outer portions
11a,  10 of the Figure 1 embodiment are omitted, 105 12a and 13a is
radially flexible, it is feasible  and the gases now escape from chamber 17
to make the sub-assembly of the baffle plates  through a new set of
apertures 23 which 11, 12 and 13 of a slightly larger diameter  are formed
through the inner portion 13b than the internal diameter of the casing 10
of the baffle plate 13 to the left-hand side 45  so that the outer portions
11a, 12a and 13a  of the plug 22. The unshown dish-shaped 110 will be
resiliently deformed inwardly when                             end of the
inserted into the casing 10. This ensures  casing 10 is provided with a
central aperture that the sub-assembly of the baffle plates  to allow the
exhaust gases to escape to 11, 12 and 13 fits tightly all round into the
atmosphere through the left-hand chamber 50  casing 10 and also facilitates
the spot-weld-  14b. Although tse embodiments shown in 115 ing of the outer
portions 11a 12a and 13a  Figures 1 and 2 have three baffle plates 11, to
the casing 10. Due to this flexibility of  12 and 13 defining three outer
chambers the outer portions 11a, 12a and 13a, the  15, 16 and 17, different
numbers of baffle fabrication of the sub-assembly  of the  plates can be
used if desired. With the 55  baffles 11, 12 and 13 requires a lesser
degree  apertures 18 formed in the position shown, 120 of accuracy  than
previous proposals.  an odd number of baffle plates will result
Furthermore, the outer portions 11a 12a  in the exhaust  gases leaving the
silencer and 13a are not so prone to vibration after  at the left-hand end
as shown. On the other they have been secured to the inner wall  hand, an
even number of baffle plates will 60  of the casing 10 as previously
proposed  mean that the exhaust gases would prefer- 125 flat radial
partitions, and the baffles 11, 12  ably leave the casing 10 at its
right-hand and  13  increase. the  stiffness of the  end. Although the
apertures 18 are pre- cylindrical casing 10 thereby inhibiting it  ferably
in the position shown, they could from resonating.
if desired be moved to the left-hand end of 65    This construction of the
baffle plates also  the central tube.                  130    4
1,439,524                                      4' Figure 3 shows an
enlarged section  the silencer can be mounted in any other 6' through a
silencer similar to that shown in  known manner. Figure 1 and the same
reference numerals    WHAT WE CLAIM IS: - have been utilised to denote
similar com-    1. An exhaust gas silencer, of the kind 5 ponents. As
shown, the path the exhaust set forth, in which each baffle plate com- gas
follows from  central chamber 14  prises an inner portion defining part of
the 70 through chambers 15, 16 and 17 to atmos-  central tube and an outer
portion extending phere is the same as described with refer-  between the
central tube and the inner sur- ence to Figure 1. The point of difference
face of the wall of the casing, and the outer 10 is that the inner portions
11b, 12b and 13b  portion of each baffle plate meets the inner of the
baffles 11, 12 and- 13 are pressed to  surface of the  wall of the casing
along a 75 



a different shape so that the wall of the  line which is circumferentially
spaced from central chamber 14 is non-cylindrical.  a radius  extending
from the longitudinal Reference 24 indicates the end of a notional  axis of
the central tube through a juncture 15 cylinder fitting closely  within the
central  of the inner and outer portions. chamber 14, and it will be noted
that each    2. An exhaust gas silencer, according to  80 of the inner
portions 11b, 12b and 13b  Claim  1, in which the outer portion of each
project eccentrically beyond the notional baffle plate is curved. cylinder
24 by an amount which is approxi-   3. An exhaust gas silencer, according
to 20 mately equal to one quarter  of the radius  Claim 2, in which the
outer portion of each of the notional cylinder 24. With this con-  baffle
plate extends initially radially away 85 struction, the inner portions
11b, 12b and  from its juncture with the inner portion and 13b extend
closer to the inner wall of the  then curves to meet the inner surface of
casing 10 than their junctures with the  the wall of the casing
substantially tan- 25  corresponding outer portions 11a, l2a and
gentially. 13a and form corresponding restrictions to    4. An exhaust gas
silencer, according to  90 the circumferential flow in each of the  Claim 2
or 3, in which the radius of curva- outer chambers, 15, 16 and 17. These
ture of the outer portion of each baffle plate restrictions  are beneficial
in increasing the  is within plus or minus 15% of the radius 30 noise
reduction properties of the silencer, of curvature of the central tube. and
the  non-cylindrical shape of the    5. An exhaust gas silencer, according
to 95 chamber 14 also has advantageous effects  any preceding claim, in
which the outer in  reducing noise during the first or portion of each
baffle plate is flexible snubbing" stage of the silencing action. radially
of the central tube for resiliently 35 Another advantage is that the volume
of  engaging the inner surface of the wall of the central chamber 14 is
increased without the casing.                       100 reducing the areaof
theouterportions 11a,   6. An exhaust gas silencer, according 12a and 13a
of the baffle plates 11, 12 and  to any preceding  claim, in which the
inner 13 available for the apertures 19 and 20.   portion of each baffle
plate is shaped so 40    A stud 25 extends through the centre of  that the
wall of the central tube is non- the central chamber 14 for securing the
cylindrical and extends between the outer 105 silencer to a manifold 26 as
shown in Figure  portions of each adjacent pair of baffle 4. The stud is
secured to the manifold 26  plates to a position closer to the inner wall
by threads 27, and the silencer is held in  of the casing than the juncture
of the inner 45 place by a nut 28 engaging a sealing washer  and outer
portions of these baffle plates. 29 which bears against the end plate of
the    7. An exhaust gas silencer, according 110 silencer. The diameter of
the washer 29 is  to Claim 6, in which the wall of the central arranged to
be slightly greater than the  tube extends away from the periphery of
diameter of the central cylindrical chamber  the notional cylinder on the
surface of 50  14 so that the compression load applied by  which lie the
junctures of the inner and the stud 25 to the silencer is transmitted to
outer portions of each baffle plate for a 115 the wall of the chamber 14 by
the washer  distance approximately equal to one quarter 29 and the manifold
26. This mounting  of the radius of said notional cylinder. arrangement is
particularly advantageous    8. -An exhaust gas silencer according to 55
with the silencer shown in Figure 1, as the  any preceding claim, in which
the aper- outlet apertures 21 can be arranged to dis- tures interconnecting
one of the chambers 120 charge the exhaust gases to atmosphere in  and the
next upstream  chamber have a any selected radial direction from the axis
smaller area than the apertures intercon- of the stud merely by
appropriately rotating  necting said next chamber and a further 60  the
silencer about the stud before finally  chamber upstream of said next
chamber. tightening the nut 28. A similar mounting    9. An exhaust gas
silencer, according to 125 arrangement can be used with the embodi-  any
preceding claim, in which the central ment of Figure 2 by securing the stud
25  tube is closed at one end to define a central through a hole in the
plug 22. if desired,  chamber and has the opposite end open to  
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4 Figure 3 shows an enlarged section  the silencer can be mounted in any
other 6' through a silencer similar to that shown in  known manner. Figure
1 and the same reference numerals    WHAT WE CLAIM IS: - have been utilised
to denote similar com-    1. An exhaust gas silencer, of the kind 5
ponents. As shown, the path the exhaust set forth, in which each baffls
plate com- gas follows from  central chamber 14  prises an inner portion
defining part of the 70 through chambers 15, 16 and 17 to atmos-  central
tube and an outer portion extending phere is the same as described with
refer-  between the central tube and the inner sur- ence to Figure 1. The
point of difference  face of the wall of the casing, and the outer 10  is
that the inner portions 11b, 12b and 13b  portion of each baffle plate
meets the inner of the baffles 11, 12 and 13 are pressed to  surface of the
wall of the casing along a 75 a different shape so that the wall of the
line which is circumferentially spaced from central chamber 14  is
non-cylindrical.  a radius extending from  the longitudinal Reference 24
indicates the end of a notional  axis of the central tube through a
juncture 15 cylinder fitting closely within the central of the inner and
outer portions. chamber 14, and it will be noted that each    2. An exhaust
gas silencer, according to  80 of the inner portions 11b, 12b and 13b
Claim 1, in which the outer portion of each project eccentrically beyond
the notional   baffle plate is curved. cylinder 24 by an amount which is
approxi-   3. An exhaust gas silencer, according to 20  mately equal to one
quarter of the radius  Claim 2, in which the outer portion of each of the
notional cylinder 24. With this con-  baffle plate extends initially
radially away 85 struction, the inner portions 11b, 12b and  from its
juncture with the inner portion and 13b extend closer to the inner wall of
the  then curves to meet the inner surface of casing 10 than their
junctures with the  the wall of the casing substantially tan- 25
corresponding outer portions 11a, 12a and  gentially. 13a and form
corresponding restrictions to    4. An exhaust gas silencer, according to
90 the circumferential flow in each of the  Claim 2 or 3, in which the
radius of curva- outer chambers, 15, 16 and 17. These  ture of the outer
portion of each baffle plate restrictions are beneficial in increasing the
is within plus or minus 15% of the radius 30 noise reduction properties of
the silencer,  of curvature of the central tube. and the non-cylindrical
shape of the    5 An exhaust gas silencer, according to 95 chamber 14 also
has advantageous effects  any preceding claim, in which the outer in
reducing noise during the first or  portion of each baffle plate is
flexible "snubbing" stage of the silencing action.  radially of the central
tube for resiliently 35 Another advantage is that the volume of  engaging
the inner surface of the wall of the central chamber 14 is increased
without  the casing.                        100 reducing the area of the
outer portions 11a,    6. An exhaust gas silencer, according 12a and 13a of
the baffle plates 11, 12 and  to any preceding claim, in which the inner 13
available for the apertures 19 and 20.   portion of each baffle plate is
shaped so 40    A stud 25 extends through the centre of  that the wall of
the central tube is non- the central chamber 14 for securing the
cylindrical and extends between the outer 105 silencer to a manifold 26 as
shown in Figure  portions of each adjacent pair of baffle 4. The stud is
secured to the manifold 26  plates to a position closer to the inner wall
by threads 27, and the silencer is held in  of the casing than the juncture
of the inner 45 place by a nut 28 engaging a sealing washer  and outer
portions of these baffle plates. 29 which bears against the end plate of
the    7. An exhaust gas silencer, according 110 silencer. The diameter of
the washer 29 is  to Claim 6, in which the wall of the central arranged to
be slightly greater than the  tube extends away from the periphery of
diameter of the central cylindrical chamber  the notional cylinder on the
surface of 50  14 so that the compression load applied by  which lie the
junctures of the inner and the stud 25 to the silencer is transmitted to
outer portions of each baffle plate for a 115 



the wall of the chamber 14 by the washer  distance approximately equal to
one quarter 29 and the manifold 26. This mounting  of the radius of said
notional cylinder. arrangement is particularly advantageous    8. An
exhaust gas silencer according to 55 with the silencer shown in Figure 1,
as the  any preceding claim, in which the aper- outlet apertures 21 can be
arranged to dis-  tures interconnecting one of the chambers 120 charge the
exhaust gases to atmosphere in  and the next upstream  chamber have a any
selected radial direction from the axis  smaller area than the apertures
intercon- of the stud merely by appropriately rotating  necting said next
chamber and a further 60  the silencer about the stud before finally
chamber upstream of said next chamber. tightening the nut 28. A similar
mounting    9. An exhaust gas silencer, according to 125 arrangement can be
used with the embodi-  any preceding claim, in which the central ment of
Figure 2 by securing the stud 25  tube is closed at one end to define a
central through a hole in the plug 22. If desired, chamber and has the
opposite end open to    5                                        1,439,524
5 define the inlet passage for receiving the  shown in Figure 2 of the
accompanying exhaust gas, and the first of the outer  drawings. chambers to
receive exhaust gas being con-    14. An exhaust gas silencer substantially
nected to the central chamber adjacent the  as described herein with
reference to and 5  open end.                                  as shown in
Figure 13 of the accompanying  35 10. An exhaust gas silencer, according
drawings. to any preceding claim, in which the wall    15. An exhaust gas
silencer, according of the casing is formed with one or more  to any
preceding claim, secured to a mani- apertures constituting said outlet
passage  fold substantially as described herein with 10  for the exhaust
gas to escape from the last  reference to and as shown in Figure 4 of 40
outer chamber to receive exhaust gas.     the accompanying drawings. 11. An
exhaust gas silencer, according    16. The method of manufacturing an to
any of Claims 1 to 8, in which the central  exhaust gas silencer according
to any of tube is blocked intermediate its ends to  claims 1 to 14,
including securing the 15  define two central chambers, one of said  baffle
plates together as a sub-assembly with  45 central chambers being open to
receive the  the inner portions defining the central tube exhaust gas to be
discharged through one  and with the outer portions extending out- or more
outlet apertures into the first of  wardly from  the central tube to such
an the outer chambers to receive exhaust gas,  extent that the sub-assembly
is slightly too 20  the last of the outer chambers to receive  large to fit
into the casing, and resiliently  50 exhaust gas being connected by one or
more  deforming the outer portions of the baffle outlet apertures to
discharge the exhaust  plates inwardly until the sub-assembly can gas
through  the other of the central  be fitted into the casing so that the
outer chambers.                                 portions of the baffle
plates will resiliently 25    12. An exhaust gas silencer substantially
engage the inner wall of the casing.    55 as described herein with
reference to and       EDGAR A. GODDIN & SON, as shown in Figure 1 of the
accompanying              17 Waterloo Place, drawings.
Leamington Spa CV32 5LA, 13. An exhaust gas silencer substantially
Warwickshire. 30  as described herein with reference to and as       Agents
for the Applicants. Printed for Her Majesty's Stationery Office by Burgess
& Son (Abingdon), Ltd.-1976. Published at The Patent Office, 25 Southampton
Buildings, London, WC2A 1AY, from whiich copies may be obtained.    


