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CATERPILLAR TRACTOR Co.,  the engine and causes warping and distortion a
corporation organized and existing under  of the manifold. In addition, in
at least one the laws of the State of California, United  version of the
prior device, the heat insula- States of America, of 100 N. E. Adams  tion
sleeve is cast in place in the manifold 5 Street, Peoria, Illinois 61629,
United States  which makes it almost impossible to replace 55 of America,
do hereby declare the invention,  the heat insulation sleeve when it
deterior- for which we pray that a patent may be  ates or fails. granted to
us, and the method by which it is   In one other prior art device,
insulation to be performed, to be particularly described  material is
provided around a heat insulating 10 in and by the following statement:-
sleeve and a specially designed sliding con- 60 In modem engine technology
and, in par-  nection is provided between the sleeve and ticular, for
special use engines, such as  a tube extending from each exhaust port of
unmanned marine engines, or stationary  the engine. These connections are
com- engines, turbocharges are used and are  plicated, expensive and almost
impossible 15 powered by the hot exhaust gases from the  to maintain and
service.               65 engine. It is desirable to convey the hot   In
another prior are device heat insula- exhaust gases from the engine to the
turbo-  tion is provided between the inner sleeve charger in as high a
temperature state as is  and an intermediate sleeve, with the inner
possible. It is also desirable to maintain the  sleeve being capable of
axial movement 20 outside temperature of the manifold below  against
specially designed collapsible gaskets 70 a predetermined temperature, such
as below  located between adjoining ends of the [ERR]. Heretofore, water
jackets have been  sleeves. provided about exhaust pipes for the pur-
Still another prior art device provides a pose of reducing the external
surface tern-  manifold wherein the outer shell of the 25 perature of the
manifold and, at the same  manifold is made in two parts which parts 75
time, to prevent fires on unmanned engines.  are assembled around an inner
shell of the Unfortunately, the use of water jackets re-  manifold so as to
form a water jacket for duces the temperature of the exhaust gases, cooling
the inner shell with no insulation thereby reducing energy supplied to the
hot being provided for the inner shel. 30 exhaust gas turbocharger.
According to the present invention, an  80 Some attempts have been made to
pro-  exhaust gas manifold comprises a tubular duce a manifold with a
surface temperature  casing having axially spaced apart gas inlet within
allowable limits and, at the same  apertures therethrough; an internal
exhaust time, to maintain the temperature of the  conduit nesting in the
casing and having a 35 exhaust gases as high as possible. One such
plurality of sections each of which slidably  85 system provides a sleeve
inside the manifold  interfits end to end with an adjoining sec- which is
surrounded by an air space which  tion; and means disposed between the ex-
air space provides insulation for the hot  haust conduit and the casing to
hold each exhaust gases to keep their temperature as  section in spaced
relation from the casing 40 high as possible and, at the same time, to  and
to form enclosed air pockets between  90 reduce the amount of heat
transmitted to  the exhaust conduit and the casing; each the water of the
water jacket. That system  section having an aperture aligned with one also
provides for accommodating for the heat  of the gas inlet apertures in the
- casing insulating sleeve increasing in diameter under with the slidable
interfit between the sections 45 the expansion caused by the hot exhaust
accommodating  thermal axial expansion  95 gases. No provision is made for
expansion  thereof to maintain the alignment between of the heat insulating
sleeve axially of the  the apertures in the casing and the sections.
manifold. Axial expansion of the sleeve    In use the gas inlet apertures
will be in causes -misalignment of the openings con-  communication with
one exhaust port of an 50 necting the manifold to the exhaust ports of
engine. The sections of the internal exhaust 100    
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2 conduit are axially shiftable with respect   Fig. 2 is an axial section
with parts to each other without any seals being pro-  broken away; vided
between adjoining sections. Flanges   Fig3. is a slightly enlarged section
taken may be formed on the external surface of on the line 3-3 in Fig. 1; 5
the sections which contact the inner surface    Fig. 4 is an enlarged
section taken on  70 of an intermediate casing, thereby provid- the line.
4-4 in Fig. 1; ing heat insulating enclosed air pockets be-   Fig. 5 is a
perspective view of a partially tween the exhaust conduit and the casing.
completed manifold with parts broken away   . An outer shell, which may be
divided  and in section; and 10 axially into two parts may be.assembled.
Fig. 6 is 'a sub-assembled exhaust con- 75 over the intermediate casing,
which outer duit section and an associated exhaust gas shell has fluid
inlet flanges connected to  manifold elbow. the cooling system of the
engine for com-   An engine exhaust manifold 10 is illu- municating coolant
into the space between  strated which comprises an outer shell 12, 15 the
casing and the outer shell. Water-cooled  an intermediate casing 14 and an
internal 80 exhaust inlet elbows are then connected in  exhaust conduit or
heat shield 16. Individual use to the exhaust ports of the engine and
exhaust gas directing means or inlet elbows may be welded to the edges of
openings  18 are connected through the outer shell 12 through the outer
shell and welded to open-  and intermdeiate casing 14 to the interior 20
ings in the intermediate casing. The end por-  of the internal exhaust
conduit 16 for con- 85 tion of each elbow may then fit freely into a
veying hot exhaust gases from the exhaust socket formed around each opening
into the' ports of the cylinders of an engine (not internal exhaust conduit
shown) to and through the manifold 10 and Exhaust gases from the engine may
be  into an exhaust gas turbocharger (not 25 conveyed through the inlet
elbows into the  shown). Coolant inlet flanges 20 are con- 90 internal
exhaust conduit and pass through  nected to and through the outer shell 12
the internal exhaust conduit directly into  for conveying cooling fluid to
a cavity or the inlet of the turbocharger. The adjoining  cooling jacket 21
formed by the outer shell sections of the internal exhaust conduit nest 12
and the intermediate casing 14 of the 30 with each other with sufficient
clearance that manifold 10. A plate 22 is secured to one 59 each section
can expand axially with respect end of the outer shell 12 and has an
aperture to its adjoining section without interference. 24 therethrough
which permits the coolant The enclosed air pockets surrounding the  in the
cavity 21 to flow directly into a heat sections of the exhaust conduit act
as an  exchanger or the like. The other end of the 35 insulation for
holding the maximum amount outer shell 12 has an angled fluid cooled l00 of
heat in the exhaust gases. The coolant elbow 26 secured thereto for
directing the circulating in the space between the casing  exhaust gases
from  the internal exhaust and the outer shell and in the inlet elbow
conduit 16 into the exhaust gas turbo- maintains the outside temperature of
the  charger. Compartmentalized air insulating 40 manifold below the
predetermined value.   pockets or spaces 28 are provided between 105- A
novel method of assembling the mani- the internal exhaust conduit 16 and
the fold is provided which includes the steps of intermediate casing 14 so
as to reduce the inserting a plurality of relatively axially  heat transfer
from the hot exhaust gases to movable sections of an exhaust conduit into
the cooling fluid in the cooling jacket 21 45 a casing with each section of
the exhaust and to the outer shell 12. On turbocharged 110 conduit having
an aperture aligned with  enies, the internal exhaust conduit reduces an
aperture in the casing; assembling a  exhaust gas energy loss resulting in
improved plurality of exhaust gas inlet elbows through  engine performance.
Reduced manifold heat the apertures in the casing and into a recess
rejection to the jacket coolant permits the 50 formed around each aperture
in the exhaust use of smaller cooling components, such as 115 conduit;
assembling an outlet elbow with  heat exchangers, keel coolers and
radiators. the exhaust conduit and with the end of   More specifically, the
internal exhaust con- the casing; and assembling an outer shell in  duit or
heat shield 16 is comprised of, in the spaced relationship with  the casing
and se- illustrated embodiment, at least thtee dip- 55 curing the shell to
the inlet elbows and the  ferent types of sections, namely a closed-end 120
outlet elbow, the shell having fluid passages  section 30, one or more
centre sections 32 communicating with a fluid cooling chamber   and an
open-end section 34. Each section is provided by the space between the
shell and  preferably investment cast of stainless steel. the casing
The closed-end section 30 consists of a cylin- 60 An example of an exhaust
gas manifold drically-shaped body portion 36 having a 125 constructed in
accordance with the invention  rectangularly-shaped aperture 38 formed in
is illustrated in the accompanying drawings, the wall near one end portion
thereof. he 



in which:-                            aperture 38 is bounded by a radially
out- Fig. 1 is a side elevation of an assembled  wardly projecting flange
40, which has a 65 manifold partially broken away;         radially
outwardly facing recess 42 formed  13O    3
1,554,540 therein. The end of the cylindrical body 36  said sleeve 72 and
is adapted to slidably near the aperture 38 has an end wall 44  receive the
lip 60 oh the adjoining centre closing off the inside of the body 36 and
section 32. The other end portion 73 of the has a radially extending
continuous rib or  open-end section 34 has a lip 75 formed in 5 flange 46
formed around the outer periphery  the outer peripheral surface thereof,
which  70 thereof. The flange 46 projects a uniform  lip 75 has a diameter
slightly reduced from distance radially outward from the outer the diameter
of the body 62 of said section surface of the body 36 of the closed-end
34, The continuous ribs or flanges 46, 56 section 30. The open end of the
body 36  and 70 all project radially outward from 10 has a lip 47 formed
in the outer peripheral the surfaces of the respective sections 30, 32  75
surface thereof which lip has a slightly re- and 34 an equal amount, with
the outer sur- duced diameter from the diameter of the  faces of said
flanges being circular and con- body 36.
centric with respect to the outer circum- The exhaust conduit or heat
shield 16 has  ference of the sections 30, 32 and 34. 15 one or more centre
sections 32 which consist   An elongate intermediate casing 14 is pro- 80
of an elongate cylindrically-shaped body por- vided and has a
cylindrically-shaped body tion 48 with a rectangularly-shaped aperture
portion 76 with a plurality of substantially 50 formed offcentre through
the wall thereof. equally spaced apart, rectangular-shaped A radially
outwardly projecting flange 52 is apertures 78 formed through the wall
there- 20 formed around the outer periphery of the  of. The apertures 78
are axially aligned with  85 aperture 50 which flange 52 has a radially
each other along one wall of the casing 14. outwardly facing recess 54
fornied therein. The exhaust conduit 16 is assembled in the On the end
portion 51 of the body 48, intermediate casing 14 with the apertures 78
nearest to the aperture 50, is a radially ex- in the casing aligned with
apertures 38, 50 25 tending continuous rib or flange 56 formed  and 64 in
the exhaust conduit 16. The flanges 90 about the outer periphery thereof.
An axially  46, 56 and 70 contact the inner surface extending sleeve 57 is
integrally formed on  of the casing 14 to create segmented air the body 48
to project beyond the flange 56  spaces 28 therebetween. The one end 79 of
and has an undercut reduced diameter por- the casing 14 has a solid cap 80
which, at 30 tion or socket 58 formed therein which  the appropriate time,
is secured to the end  95 axially faces away from the body 48 of the  79 of
said body 76 so as to seal that centre section 32. As shown in Fig. 2, end
of the casing. the reduced diameter lip 47 on the closed-end    The outer
shell 12 of the manifold 10 is section 30 slidably nests in the undercut
made up of two halves 82 and 84 which are' 35 portion or socket 58 of the
centre section 32. adapted to be secured together along the 100 The other
end portion 59 of the centre sec- length thereof. The half 82 is
semi-cylin- tion 32 has a lip 60 formed in the outer  drical in shape and
has along one edge peripheral surface thereof, which lip 60 has  thereof,
rectangular cutouts 86 and has, a diameter slightly reduced from the dia-
through the opposite portion thereof, a plur- 40  meter of the body 48 of
said section 32. ality of openings 88 formed therethrough. 105 In the event
two centre sections 32 are  The other half 84 has one portion thereof used,
such' as shown in Fig. 2, the lip 60  flattened to form a planar section 90
and on one end portion 59 of one centre section  also has a plurality of
rectangular cutouts 32 will nest in the undercut portion or  92 equally
spaced apart along one edge 45 socket 58 of the adjoining centre section
32. thereof, which cutouts 92 mate with the cut- 110 The lip 47 on the open
end of the closed-  outs 86 formed in the mating portion of end section 30
slidably nests in the undercut the half 82 of the shell 12. The matching
end portion or socket 58 of the adjoining  cutouts 86, 92 form a
rectangular aperture centre section 32.                      93 when the
halves 82, 84 are assembled 50   The open-end section 34 of the exhaust
together over the casing 14. The end plate 115 conduit 16 has a cylindrical
body 62 with  22 is secured to the one end of the shell 12. a
rectangularly-shaped aperture 64 formed    Fluid inlet flanges 20 are
provided for through the wall thereof substantially   cen-  connecting the
fluid cooling jacket 21 of the trally of the ends of said section. A
radially  manifold 10 with a source of cooling fluid. 55 outwardly
projecting flange 66 is formed  Each flange 20 is secured to the shell 12
so 120 - around the outer periphery of the aperture  that the passage 119
in the flange 20 com- 



64 which flange has a radially outwardly  municates with one of the
openings 88 facing recess 68 formed therein. A radially  formed through the
shell 12. Bolt holes are extending continuous rib or flange 70 is provided
in the flange whereby the flange 60 formed around the outer periphery of
one  20 can be attached to a source of cooling 125 end portion 71  of the
open-end section 34  fluid. and has an axially extending sleeve 72 inte-
The outlet elbow 26 has an angled passage- grally formed on the body 62 to
project way 94 therethrough which is defined by an beyond the flange 70. An
undercut reduced  inner sleeve 98 that is adapted to slidably 65 diameter
portion of socket 74 is formed in  nest about the lip 15 on the open-end
section 130    4                                           1,554,540
4 34. The sleeve 98 also is dimensioned to  the engine to be serviced. In
the present telescope into the open end of the casing  case, it will be
assumed that the engine 14 and to be secured thereto in a fluid-tight is a
V-8 engine and the manifold is to be relationship. The elbow 26 has an
outer  used for the four cylinders on one side of 5 sleeve 99 which
telescopes inside the end  the engine. The internal exhaust conduit 70 of
the shell 12 and is secured thereto like-  16 is assembled by selecting one
open-end wise in fluid-tight relationship. A.boss 102  section 34 and
sliding into the undercut is formed on the outer sleeve 99 and has a
portion or socket 74 the lip 60 of one passage 103 therethrough which
communi-  centre section 32. A second centre section 10  cates with a
cavity 104 formed in the elbow  32 has the lip 60 slid into the undercut 75
26 between the sleeves 98 and 99. The cavity  portion or socket 58 of the
first centre sec- 104 communicates with the cavity 21 be-  tion 32. A
closed-end section 30 has the tween the shell 12 and casing 14.        lip
47 slid into the undercut portion or Cooling fluid enters the elbow 26
through  socket 58 of the second centre section 32. 15  the boss 102, which
cooling fluid mingles  The four-sectioned (30, 32, 32, 34) exhaust 80 with
the cooling fluid entering the jacket 21   conduit 16 is. then inserted
into . the inter- through the fluid inlet flanges 20. The cool- mediate
casing 14 with the apertures 38, 50 - ing fluid circulates around the outer
peri-  50 and 64 in the respective sections 30, 32, phery of the elbow 26
to maintain the sur-  32 and 34 aligned with the apertures 78 20 face
temperature of the elbow 26 below a  in the side of the intermediate casing
14. 85 specified level.                         An exhaust inlet elbow 18
is assembled Water-cooled exhaust inlet elbows 18 are  through each
aperture 78 by inserting the provided for each cylinder of the engine  end
of the inner wall 114 of the elbow Each exhaust inlet elbow 18 has
connecting  through the aperture 78 in the casing 14 with 25 flanges 110
through which bolts pass to  the end nesting in the recess 42 in the flange
90 secure the exhaust inlet elbow 18 to the  40. in the closed-end section
30. The wall - engine so as to align a passage 112 in the  114 is welded at
130 to. the edge of the exhaust inlet elbow 18 with the exhaust port
aperture 78. The same method is applied- (not shown) of the cylinder. The
exhaust with each elbow 18, that is, the end of the 30 inlet elbow 18 has a
pair of spaced concen- inner wall 114 is threaded through the aper- 95 tric
walls 114 and 116 with a fluid passage  tures 78 and into the recesses 54,
54, 68 118 therebetween. The outer wall 116 termin- in the flanges 52, 52,
66 of the centre sec- ates in a configuration to mate with the  tions 32,
32 and open-end section 34. In edges of the aperture 93 in the shell 12.
each case, the casing 14 is welded at 130 35 The inner wall 114 of the
elbow passes  to the wall 114 around the apertures 78 100 through the
aperture 78 in the casing 14  in the casing 14. The ends of the respective
and terminates in a configuration to slidably  walls 114 of the elbows 18
project into the nest in one of the recesses 42, 54 or 68 in  recess of the
respective sections 30, 32, 32, the closed-end section 30, centre section
32  34 of the exhaust conduit 16 now hold the 40 or open-end section 34,
respectively. The  sections of the exhaust conduit 16 in posi- 105 wall 114
is secured to the casing 14 and  tion in the casing 14 with the ribs or
the, wall 116 is secured to the shell 12.  flanges 46, 56, 56 and 70
bearing against The passage 118 between the walls 114 and  the inner
surface of the casing 14 to create a 116 in the elbow 18 communicates with
the  plurality of segmented dead air spaces 28 45 cooling fluid in the
jacket 21 between the  surrounding the outer surface of the sections 110
outer shell 12 and the intermediate casing 14. 30, 32, 32 and 34 within the
casing 14. Cooling fluid, such as water, that enters The end cap 80 is
welded over the.open the cooling jacket 21 through the coolant end of the
intermediate casing 14 to seal off inlet flanges 20 circulates through the
jacket the one end of the casing whereby enclosed 50  21 and through the
passage 118 so as to  air pocket 29 is provided in the space be- 115 



maintain the skin temperature of the outer  tween the end wall 44 on the
closed-end wall 116 of each exhaust inlet elbow  18  section 30 and the end
cap 80. below the recommended temperature range,   The outlet elbow 26 has
the sleeve 98 such as below [ERR].                    inserted between the
end portion of the 55  'Fig. 6 illustrates how an exhaust inlet body 76 of
the casing 14 and slidably nests  120 elbow 18 slidably nests in the recess
54  on the lip 75 on the end 73 of the open- in one centre section 32 of
the exhaust con-  end section 34 of the exhaust conduit 16. duit 16. It is
to be understood that an elbow  A weld is formed at 132 between the end 18
nests in the recesses in the flanges sur-  of the casing 14 and sleeve 98.
The sleeve 60 rounding the apertures in each open-end  98 of the elbow 26
holds the end portion  125 section 34, centre section 32 and closed-end  73
of the open-end section 34 centered with section 30 of the exhaust conduit
16    respect to the manifold 10. Section 34 is free The method of
assembling the exhaust  to move axially relative to the elbow 26. manifold
10 entails the steps of selecting   The two halves 82and 84 of the-outer 65
an intermediate casing 14 appropriate for  shell 12 are now assembled about
the outer l30    5                                      1,554,540 surface
of the casing 14. That is, the cut-  the hot exhaust gases as high as is
reason- outs 86 on the half 82 are aligned with the  ably possible, thereby
increasing energy sup-: outer wall 116 of the elbows 18 with the wall plied
to the hot exhaust gas turbocharger. of the cutouts 86 mating with the end
of  So 'as to maintain the outer skin of the 5 the wall 116. A weld is
formed at 134 be- manifold 10 below recommended limits, cool- 70 tween the
wall of the cutouts 86 and the  ing fluid, such as cooling water, enters
the wall 116 of the elbow 18. Welds are formed  cooling jacket 21 through
boss 102 and at 136 between the end of the half 82 and  through the coolant
inlet flanges 20. The the sleeve 99 of the elbow 26. The second  cooling
fluid will flow in the cavity 104 10 half 84 of the shell 12 is now
assembled  of the elbow 26, in the cavity 21 between  75 about the other
side of the intermediate  the outer shell 12 and the intermediate casing
casing 14, with the one end of the half  14, and in the passage 118 between
the. 84 being welded at 136 to the sleeve 99 of walls 114 and 116 of the
elbows 18 so as to the elbow 26 and the walls 116 of each  maintain the
outer tube 12 at a temperature 15 elbow 18 being welded at 138 around the
'preferably lower than [ERR]. The cooling 80 cutouts 92 in the half 84.
Welds 140, 142  fluid will flow out the aperture 24 to the are run the full
length of the two halves 82  heat exchanger or other equipment for ex- and
84 to seal the two halves together as  tracting the heat from the fluid.
illustrated in Fig. 3. An apertured end plate 20 22 is welded to the open
end of the shell 12    The individual sections of the internal ex- with the
aperture 24 in the plate 22 com-  haust conduit 16 are designed to be sub-
85 municating with the open space in the shell stantially universal so that
each manifold 12.                                     10 will normally have
one open-end section The assembly of the parts just described  34 and one
closed-end section 30 with an 25 produces an exhaust manifold 10 which can
appropriate number of centre sections 32 to be connected to an engine by
bolting the  make up the total number of cylinders being  90 flanges 110 of
each elbow 18 to the appro- serviced. The sections 30, 32 and 34 of the
priate wall of the engine; The hot exhaust exhaust conduit 16 are made up
of stainless gases from the exhaust ports of the cylinders  steel,
investment cast elements and, with 30 of the engine pass hot exhaust gases
through  the ribs or flanges 46, 56 and 70 formed the passage 112 in each
elbow 18. The hot thereon, create compartmentalized air spaces 95 gases
will flow into the internal exhaust 28 between the sections of the exhaust
con- conduit 16 and will pass axially through  duit 16 and the intermediate
casing 14 so as the internal exhaust conduit 16 through the  to provide
heat insulation therebetween. The 35  elbow 26 and into the inlet of a hot
gas flanges 46, 56 and 70 are relatively short in turbocharger. The heat
from the hot ex- an axial dimension so that only small rings- 100 haust
gases entering the internal exhaust con- of metal contact the internal
surface of the duit 16 will expand the respective sections body 76 of the
intermediate casing 14, there- 30, 32 and 34 of the exhaust conduit 16  by
relatively little heat is conducted directly, 40' which sections are free
to axially expand  from the sections to the intermediate casing. relative
to each other by means of the  The limited amount of heat that is con- 105
sliding fits between the lips on each section  ducted through the rings of
contact created fitting in the undercut portions or sockets of by the
flanges 46, 56 and 70 and the limited the adjoining section. In this way,
no uncon- amount of heat that is transmitted through 



45 trolled stresses are created by the expansion  the air space 28 can
easily be controlled of the various sections of the exhaust conduit by the
cooling fluid, such as water, that 110 which stresses would attempt to
spread apart  circulates through the water jacket 21 the adjoining elbows
18, distort the casing  created by the outer shell 12 and the inter- 14 and
shell 12 and create various other  mediate casing 14. Due to the axial
toler- 50 stress-related problems.                 ances between the
various sections of the ex- The ribs 70, 56 and 46 on the respective  haust
conduit 16, there is never a problem' 115 sections of the exhaust conduit
16 make a  aligning the apertures 38, 50 and 64 in the relatively small
contact with the inner sur- exhaust conduits 16 with the apertures 78 face
of the intermediate casing 14 so that in the intermediate casing 14, so
that the 55  heat from the respective sections 30, 32, 32,  elbows 18 can
be readily assembled through 34 is transmitted to the body 76 of the inter-
the apertures 78 and into the undercut por- 120 mediate casing 14 in
relatively narrow rings  tions surrounding the apertures 38, 50 and or
bands by conduction which only transmits  64 of the respective sections of
-the exhaust relatively small amounts of heat to the  conduit. 60 casing
14. The heat insulating air spaces 28    The outer shell 12 has the
flattened planar and 29 between the sections of the exhaust portion 90
formed in one half 84 thereof 125 conduit 16 and casing 14 prevent or limit
which  permits the manifold 10 to be assem- the amount of heat transmitted
from the  bled in the space provided between the ap- exhaust conduit 16 to
the intermediate casing  propriate parts of the engine. Bosses 144 are 65
14, thereby maintaining the temperature of formed on the upper surface of
the outer    6                                        1,554,540.
6- shell 12 for attaching the manifold 10 to  fluid cavity therebetween,
the shell having the appropriate equipment.              apertures aligned
withhe apertures in the casing and the conduit. WHAT WE CLAIM IS:-
8. An exhaust gas manifold according to 5     1.   An exhaust gas manifold
for an in-  claim 7, wherein an outlet elbowis secured  70 ternal
combustion  engine comprising  a to the casing and has an exhaust passage
tubular casing haying axially spaced apart communicating with the exhaust
conduit and gas inlet apertures therethrough; an internal wherein the
cavity between the casing and exhaust conduit nesting in the casing and
the exhaust inlet elbows and outlet elbow l0  having a plurality of
sections each of which  whereby cooling fluid will flow through the 75
slidably interfits end to end with an adjoin-  cavities. ing section; and
means disposed between the    9. An exhaust gas manifold according to
exhaust conduit and the casing to hold each  claim 7 or claim  8, wherein
the shell is section in spaced relation from the casing  divided along its
longitudinal axis into halves 15 and to form enclosed air pockets between
with cut outs formed in the mating edges of 80 the exhaust. conduit and the
casing; each  the halves, the halves being secured to- section having an
aperture aligned with one  gether and so oriented-that the cutouts form of
the gas inlet apertures in the casing with the apertures aligned with the
apertures in the slidable interfit between the sectins  the casing. 20
accommodating thermal axial expansion   10. An exhaust gas manifold
according  85 thereof to maintain the alignment between  to claim 1
substantially as described with the apertures in the casing and the
sections. reference to the accompanying drawings. 2. An.exhaust gas
manifold according to    11. A  method of making an exhaust claim  1,
including eaust gas directing  manifold according to claim 1, the method 5
means passing through the aligned apertures  comprising the'steps of:
inserting a plurality  90 in the casing and the sections, and an  of
relatively axially movable sections of an outlet elbow  secured tothecasing
and having  exhaust conduit into a casing with each an exhaust passage
communicating with the  section' of the exhaust conduit having an exhaust
conduit to pass exhaust gases from  aperture aligned with an aperture in
the 30 the conduit to an external sink.         casing assembling a
plurality of exhaust gas 95 3. An exhaust gas manifold according to  inlet
elbows through the apertures in the claim 2, wherein the gas directing
means casing and into a recess formed around each comprises a plurality of
exhaust inlet elbows aperture in the exhaust conduit; assembling having one
wall slidable with respect to a  an outlet elbow with the exhaust conduit
and 35 respective section of the exhaust conduit. with the end of the
casing; and assembling 100 4. An exhaust gas manifold according to an outer
shell in spaced relationship with claim 2 or claim 3, wherein the plurality
the casing and securing the shell. to the of sections comprises a
closed-end section  inlet elbows and the outlet elbow, the shell 



at least one centre section and an open- having fluid passages
communicating with 'a 40 ended  section, the  closed-end  section  fluid
cooling chamber provided by the space 105 and the at least one centre
section having  between the shell and the casing. a lip on one end portion
for axially sliding    12. A  method 'according to claim '11, contact in a
socket in the adjoining sec-  wherein after the shell is assembled with
tions, and the open-end section having a lip  the casing, fluid inlet
flanges are secured to 45 on one end portion for axially sliding con- the
shell in alignment with fluid inlet pass- 110 tact in a wall of the outlet
elbow.     ages. 5. An exhaust gas manifold according to   13. A method
according to claim 11 or claim. 4, wherein a cap is secured over one  claim
12, wherein the outer shell is assem- end of the. casing, said cap is
spaced from  bled by assembling one half of an outer shell 50 the closed
end of the closed-end section to  partially around and in spaced
relationship 115 form an enclosed air pocket therebetween. with the casing
with cutouts in the'one haf 6.  An exhaust gas manifold according to
nesting partially about each of the inlet anyone of the preceding claims,
wherein the  elbows and with one end portion of the means between the
exhaust conduit and the  half contacting an outer wall of the outlet 55
casing comprises a radially projecting flange  elbow; assembling a second
half of the 120 on one end portion of the section, the flanges  outer shell
around and in spaced relation- contacting the interior of the casing to
ship with the remainder of the casing with hold each section spaced from
the interior  cutouts in 'the second half nesting around of the casing, and
the flanges dividing the  the remainder of each of the inlet elbows 60 air
space between the sections and the cas-  and with one end portion of the
half contact- 125 ing into a plurality of compartments.      ing the outer
wall of the outlet elbow; and 7. An exhaust gas manifold according to
securing the two halves together and to the any one of the preceding
claims, including  outer wall of the outlet elbow and securing an outer
shell surrounding the casing and  the halves to each of the inlet elbows to
65 being spaced therefrom to form a cooling  form the fluid cooling
chamber.        130    6                                 1,554,540
6 shell 12 for attaching the manifold 10 to  fluid cavity therebetween, the
shell having the appropriate equipment.               apertures aligned
with the apertures in the casing and the conduit. WHAT WE CLAIM IS: -
8. An exhaust gas manifold according to 5    1. An exhaust gas manifold for
an in- claim 7, wherein an outlet elbow is secured  70 ternal combustion
engine comprising  a  to the casing and has an exhaust passage tubular
casing having axially spaced apart communicating with the exhaust conduit
and gas inlet apertures therethrough; an internal wherein the cavity
between the casing and exhaust conduit nesting in the casing and  the
exhaust inlet elbows and outlet elbow 10 having a plurality of sections
each of which  whereby cooling fluid will flow through the 75 slidably
interfits end to end with an adjoin- cavities. ing section; and means
disposed between the    9. An exhaust gas manifold according to exhaust
conduit and the casing to hold each  claim  7 or claim  8, wherein the
shell is section in spaced relation from the casing  divided along its
longitudinal axis into halves 15 and to form enclosed air pockets between
with cut outs formed in the mating edges of 80 the exhaust conduit and the
casing; each  the halves, the halves being secured to- section having an
aperture aligned with one  gether and so oriented that the cutouts form of
the gas inlet apertures in the casing with  the apertures aligned with the
apertures in the slidable interfit between the sections the casing. 20
accommodating  thermal axial expansion    10. An exhaust gas manifold
according  85 thereof to maintain the alignment between  to claim 1,
substantially as described with the apertures in the casing and the
sections. reference to the accompanying drawings. 2. An exhaust gas
manifold according to   11. A  method of making an exhaust claim  1,
including exhaust gas directing  manifold according to claim 1, the method
25 means passing through the aligned apertures  comprising the steps of:
inserting a plurality 90 in the casing and the sections, and an  of
relatively axially movable sections of an outlet elbow secured to the
casing and having  exhaust conduit into a casing with each an exhaust
passage communicating with the  section of the exhaust conduit having an
exhaust conduit to pass exhaust gases from  aperture aligned with an
aperture in the 30 the conduit to an external sink.          casing;
assembling a plurality of exhaust gas 95 3. An exhaust gas manifold
according to  inlet elbows through the apertures in the claim 2, wherein
the gas directing means  casing and into a recess formed around each 



comprises a plurality of exhaust inlet elbows aperture in the exhaust
conduit; assembling having one wall slidable with respect to a  an outlet
elbow with the exhaust conduit and 35 respective section of the exhaust
conduit. with the end of the casing; and assembling 100 4. An exhaust gas
manifold according to  an outer shell in spaced relationship with claim 2
or claim 3, wherein the plurality  the casing and securing the shell to the
of sections comprises a closed-end section, inlet elbows and the outlet
elbow, the shell at least one centre section and an open- having fluid
passages communicating with a 40  ended  section,  the  closed-end  section
fluid cooling chamber provided by the space 105 and the at least one centre
section having  between the shell and the casing. a lip on one end portion
for axially sliding    12. A method according to claim  11, contact in a
socket in the adjoining sec- wherein after the shell is assembled with
tions, and the open-end section having a lip  the casing, fluid inlet
flanges are secured to 45 on one end portion for axially sliding con- the
shell in alignment with fluid inlet pass- 110 tact in a wall of the outlet
elbow.      ages. 5. An exhaust gas manifold according to   13. A method
according to claim 11 or claim 4, wherein a cap is secured over one  claim
12, wherein the outer shell is assem- end of the casing, said cap is spaced
from  bled by assembling one half of an outer shell 50 the closed end of
the closed-end section to  partially around and in spaced relationship 115
form an enclosed air pocket therebetween . with the casing with cutouts in
the one half 6. An exhaust gas manifold according to  nesting partially
about each of the inlet any one of the preceding claims, wherein the
elbows and with one end portion of the means between the exhaust conduit
and the  half contacting an outer wall of the outlet 55 casing comprises a
radially projecting flange  elbow; assembling a second half of the 120 on
one end portion of the section, the flanges  outer shell around and in
spaced relation- contacting the interior of the casing to  ship with the
remainder of the casing with hold each section spaced from the interior
cutouts in the second half nesting around of the casing, and the flanges
dividing the  the remainder of each of the inlet elbows 60 air space
between the sections and the cas-  and with one end portion of the half
contact- 125 ing into a plurality of compartments.    ing the outer wall of
the outlet elbow; and 7. An exhaust gas manifold according to  securing the
two halves together and to the any one of the preceding claims, including
outer wall of the outlet elbow and securing an outer shell surrounding the
casing and  the halves to each of the inlet elbows to 65 being spaced
therefrom to form a cooling  form the fluid cooling chamber.         130
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7 14. A method according to claim  13, inserted in thb inner wall of the
outlet elbow. wherein an end plate is secured to the end    16. A method
according to claim 11, sub- 15 of the shell remote from the outlet elbow
stantially as described with reference to the with the end plate having an
opening com-  accompanying drawings. 5 municating with the fluid cooling
chamber.   17. An exhaust gas manifold which has 15. A method according to
claim  11, been made by a method according to any wherein the sections of
the exhaust conduit one of claims 11 to 16.              20 include a
closed-end section, at least one centre section and an open-ended section
For the Applicants: 10 with each section having a lip on one end     GILL
JENNINGS & EVERY, portion which is slidably inserted in a
Chartered Patent Agents, socket in the adjoining section, with the lip
53-64 Chancery Lane, on the open-ended section being slidably
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