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UNITED STATES

1,855,851

PATENT OFFICE

ALFRED HUBERT ROY FEDDEN, OF BRISTOL, ENGLAND, ASSIGNOR TO THE BRISTOL
AEROPLANE COMPANY LIMITED, OF BRISTOL, ENGLAND, A BRITISH COMPANY

EXHAUST MANIFOLD FOR RADIAL-CYLINDER INTERNAL-COMBUSTION ENGINES

. Application filed July 24,

The object of this invention is to provide
an improved construction of exhaust mani-
fold for a radial-cylinder internal-combus-
tion engine such as it used on aircraft.

6 It will be appreciated that the passage of
hot exhaust gases through the manifold tends
to overheat it; also, it is desirable that the
exhaust gases should be collected and dis-
charged from outlets which can be appro-

10 priately situated with respect to the machine
wherein the engine is mounted ; furthermore,
owing to the heat developed in the engine and
the heating of the exhaust manifold, pro-
vision must be made for accommodating the

15 relative thermal expansions,

In the accompanying drawings—

Figure 1 is a sectional elevation showing
the improved exhaust manifold and its loca-
tion on an engine;

Figure 2 is an elevation looking from the
right-hand side in Figure 1;

Figures 3 and 4 are partial views of the
manifold to a larger scale. o

28 Referring first to Figures 1 and 2, the ex-
haust manifold for a radial-cylinder inter-
nal-combustion engine is constituted by an
annular chamber 10 which encircles the front
portion of the crank-case immediately behind
the propeller. . Communicating w:th this
chamber there are a plurality of branch pipes
11 serving the various cylinders of the en-
gine. Where each cylinder has two exhaust-
ports, the branch pipe 11 may be bifurcated

“as at 12, or if desired a pipe may communi-
cate directly from each exhaust-port in the
cylinder to the chamber 10. The branch-
pipes 11 are preferably so shaped adjacent
the chamber 10 as to direct the exhaust gases

on2 circumferential direction, and one or

nore outlets 13 from the chamber 10 are pro-
vided at any convenient position.

In order to assist in the cooling of the ex-
haust manifold and the gases in it, the cham-

45 ber 10 is preferably of substantially tr'angu-
lar cross-section as shown most clearly in
Figures 1 and 3 with the apex of the triangle
directed against the air-stream which flows
into the space within the chamber 10. In

5 order to enhance the cooling effect the air-

¥ stream is caused to flow closely around the

_closely over the
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surface of the chamber 10 by means of &
bafile-plate 14. 'This baffle-plate is of annular
formation and is situated within the inner
periphery of the annular chamber 10 (see
Figures 1 and 3) and the rear portion of the &5
baffle-plate extends in a plane substantially
perpendicular to the crank-shaft of the en-
gine in proximity to the rear wall 15 of the
chamber 10. The air-stream is therefore
caused to flow through the spaces 16, 17 60
walls of the chamber 10
whereby it is effectively cooled. The baffle-
plate terminates in a skirt 14/ which leaves
the outer portions of the cylinders unshield-
ed, so that after leaving the space 17, the air 65
is allowed to flow on to the cylinders of the

‘engine to effect the cooling of these parts.

The conical outer and inner faces of the
annular chamber 10 would be effectively
cooled by the air stream without the applica- 70
tion of the bafile-plate 14, although in such
case the inmer or concave conical surface
would Teceive a less concentrated flow of air
than the exterior or convex conical surface;
and the rear wall 15 would be very inade-
quately cooled. The, particular shape given
to the baffle-plate 14 accomplishes two func-
tions; first, by its inner annular portion being
made to gradually approach the concave
conical surface of the chamber 10, it concen- 80
trates the air stream and causes it to flow

more energetically over this inner surface -

than it would otherwise do; thereby increas-
ing the cooling effect against such surface;
and secondly, by being carried around the 86
rear of the rear wall 15-and approaching
closely to this wall, it directs the air stream
which has circulated through the converg-
ing space 16 and thereby had its velocity in-
ereased and causes such concentrated stream

to flow energetically over the rear surface of
the wall 15, whereby this surface is also ef-
fectively cooled. ) :

The exhaust manifold and the baffle-plate. 05
are secured together by suitable brackets 18,
19, see Figure 3, and they are supported on
the crank-case of the engine by brackets 20.

"In order to accommodate the - relative.
movements of the parts of the exhaust mani-

fold and of the engine due to thermal expan- 100
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sion, each branch-pipe 11 is provided with a

telescopic joint. As shown in Figure 3, the

part 21 of the branch-pipe has the flange 22
welded on it, and a similar co-operating
flange 23 is welded on to an intermediate
length of piping 24 which overlaps by a con-
siderable length the upper part 25 of the
branch-pipe I1. The parts 24 and 25 are a
sliding fit one within the other so that the
whole provides a telescopic construction. It
will be appreciated, moreover, that since the
parts are held together by bolts and nuts en-
gaging the flanges 22, 23, the parts are readi-.
ly separable for overhaul and maintenance
work on the engine.
~ A swivel joint is preferably also provided
in each branch pipe near its connection to
the exhaust port. As shown in Figure 4, the
end 26 of the pipe 12 is provided with a bell-
mouthed fitting 27 and a similar part 28 is se-
cured on the end 29 of the pine communicat-
ing with the exhaust port. "The two parts 27,
28 are spaced apart and a ring-like member
30 formed with conical ends co-operates
with them, to provide a flexible joint. The
joint is maintained by co-operating screw-
threaded sleeves 81, 32 in the manner of an
ordinary spigoted pipe-joint. A flexible
joint of this nature permits a limited degree
of relative movement in all directions be-
tween the exhaust manifold and the cylinder
so that in addition to facilitating the fitting
of the manifold, any movements due to dif-
ferent expansions of the parts concerned are
accommodated without difficulty.

I claim:— -

1. An exhaust manifold for a radial-cyl-
inder internal-combustion engine compris--
ing an annular chamber, a plurality of
branch pipes communicating therewith and
an annular baffle-plate which is enclosed
within said chamber and extends behind it
to direct a flow of cooling air over its surface.
2. An exhaust manifold for a radial-cyl-
inder internal-combustion  engine compris-

ing an, annular chamber, a plurality of

branch-pipes communicating  therewith and
and an annular baffle plate which is enclosed
within said chamber and extends behind it
to direct a flow of cooling air over its surface

and having an annular skirt adapted to di- -

rect the air on to the cylinders of the engine.

3. An exhaust manifold for a radial-cyl-
inder internal-combustion engine . compris-
ing an annular chamber, and a plurality of
branch pipes leading the exhaust from the
cylinders thereto eagl provided with a tele-
scopic joint at its junction with the annular
chamber. s _

4. An exhaust manifold for a radial-cylin-
der internal-combustion engine comprising

* an annular exhaust chamber and a plurality

65

of branch pipes communicating therewith,
the chamber tapered in cross-section so that
its inner wall constitutes a concave conical

1,855,851

surface, combined with an annular baffle-
plate located within the exhaust chamber and
spaced therefrom more widely at its front
than at the rear thereby forming between

converging air passage and more effectually

cooling the said inner conical surface.

5. An exhaust manifold for a radial-cyl-
inder internal-combustion engine compris-
ing an annular exhaust chamber and a plu-
rality of branch pipes communicating there-
with, the chamber tapered in cross-section
so that its inner wall constitutes a concave
conical surface combined with an annular

baffle-plate having a portion located within -

said annular chamber and approaching the
latter more closely at its rear than at its
front, so as to form a converging air pas-
sage between, and said baflle-pla’e extended
outwardly and rearwardly of said annular
chamber and approaching the latter at its
rear more closely than its approach to the
inner face thereof, whereby to concentrate
the current of air against the rear wall of
the annular chamber to effectually cool the
latter. oo

In testimony whereof I affix my signature.

ALFRED HUBERT ROY FEDDEN.
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