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T'o all whom: it may concern :

Be it known that I, Arraor Joax Row-
LEDGE, a subject of the King of England
and residing at London, in ngland, have
invented certain new and useful Improve-
ments in the Cylinders of Internal-Combus-
tion Engines, of which the following is a
specification.

This invention relates to the cylinders of
internal combustion engines more particu-
larly multicylinder engines and has for its

“object to effect certain improvements in the

construction of the water-jackets thereof.
In cylinders of the type having overhead
valves and detachable heads or in which the
water-jacket on the head of the cylinder is
formed separate from the jacket surround-
ing the body of the cylinder leakage is apt
to occur at the junction between the head:
and body portions of the water-jacket,
it is necessary to avoid leakage
from the water-jacket at the place where
the sparking plug is inserted in the cylin-
der. In obviating these difficulties it is
moreover desirable to avoid as far as pos-
sible unnecessary weight in the construction
particularly where the engine

" is intended for use on aircraft. The pres-
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ent improvements are directed to providing -
a light and simple construction of cylinder
in which leakage from the water-jacket will
not oceur.

According to this invention the cylinder
has an integral head and the water-jacket
on the head of the cylinder is formed sepa- -
rate from the water-jacket which surrounds
the body of the cylinder no direct communi.
cation being provided for the flow of water
between the adjacent portions of these parts.
The “head portion of the water-jacket is
formed as 'a.casting with its lower part
closed in so as to provide no communication
through that part with the ~water-jacket
surrounding the cylinder body. The cylin-
der has an outwardly directed flange formed-
around its head and another flange formed -
at some point in its length at a convenient
distance from the crank case. A cylindrical
casing constructed, for example, of thin
sheet steel or of aluminium or aluminium al-
loy in sheet form and made in either one or
two pieces is applied to the cylinder and
welded or otherwise attached in a water-
tight manner to the flanges on the exterior
of the cylinder which js thus incaged in a -

water-jacket which is entirely separate from
the water-jacket on the head. The cylinder
is formed with a boss of suitable shape and
dimensions to receive the sparking plug and
this boss extends outwardly through an
opening in the jacket casing which is welded
or otherwise connected to the boss. :

60

The . inlet and exhaust openings are

formed in the head of the cylinder which is
flat to receive the flat underface of the cast-
ing constituting the water-jacket for the
cylinder head and this casting has a con-
tinuous bottom wall which cléses -in- the
underside of the water space therein. The
water-jacket head casting may be connected
to the cylinder head either in a known man-
ner by employing sleeves which constitute
valve seats each of which is passed through
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an opening in the cylinder head and -

screwed into the casting, or the valve seats
may be formed in the openings in the cylin-
der head and bolts may be passed through
the cylinder head into the head casting.
The invention may be put. into practice in
various ways but a convenient construction
is illustrated by way of example in the ac-
companying drawings in which, :
Figure 1'is a side elevation of the cylin-
ders of a four-cylinder engine to which the
present invention is applied, part of one of
the water connections between the jackets of
two cylinders being shown in section.
Fig. 2 is a sectional elevation on the line
2—2 of Fig. 1 looking in the direction of the
arrows. :
Like letters indicate like
the drawings. -
Each cylinder A is formed with an inte-
gral head A’ in which are inlet and exhaust
openings, either two or. four in number,
which in the construction illustrated are of

parts throughout
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suflicient size to allow of the insertion in -

these openings of sleeves or tubes B each
of which constitutes a valve seat. The head
A’ of the cylinder is ground flat and the flat
surface extends slightly beyond the margin
of the head as at A2 on to an outwardly di-
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reted flange which surrounds the head. .

There is thus provided an ample area for
contact between the water-jacket casting

and the head A’ of the.cylinder itself. The

detachable casting C which is mounted on
the cylinder head is_constructed integral as
shown in Fig. 1 for all the four cylinders,
In this casting are formed the inlet and ex-
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.connected to these bosses.
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haust ports and_passages D and E, the ex-
haust passage E leading into a common
opening E’ as shown in Fig. 1. A water-
jacket space C’ surrounds these ports and
lies behind the flat face C? which is adapted
to be in contact with the face of the cylin-
der head A’. The face C* of the casting C
is uninterrupted except by the openings of
the inlet and exhaust ports and there 1s no
water opening or communication through
this face. The sleeves B as shown in Fig. 2
are screwed into the ports and serve to con-
nect the casting C rigidly to the cylinder
head. Intimate contact is thus provided be-
tween the head A’ of the cylinder and the
underside C of the casting C so as to per-
mit heat to be freely conducted away
the contiguous walls of the cylin-
der and casting while ample water. circula-
tion in the space C’ is provided at those
parts. : ’ :

The flange Az Which as mentioned is

"formed on the exterior around the cylinder

head is extended as at A° beyond the place
where this flange is in contact with the face
C2 of the casting C. At a suitable distance
along the cylinder A and toward its open
end there is formed
A+ preferably of less width than the flange
As, To these flanges A® A* there is con-
nected either by welding or otherwise a
water-jacket casing F composed of thin
sheet steel and conveniently formed in two
welded or otherwise connected to-
gether as at F”. This casing F when thus
rigidly connected to the flanges A® and A*
forms a closed water-jacket surrounding
the cylinder A. Twoa sparking plug bosses

G are preferably provided and oppositely .

positioned in the cylinder and these project
through corresponding openings formed in
the water-jacket casing' ¥

Tn » multicylinder engine such as illus-
trated each cylinder is provided with an
entirely separate jacket ¥ surrounding the
body of the cylinder A and except for the

. inlet and outlet openings which lead from
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‘tachable head casting C

the sides this jacket is completely closed at
the head of the cylinder and at its lower
end the connection between the jacket and
the cylinder being: preferably a permanent
one. The single block water-jacket head
C serves for all the cylinders in the
get and there is no direct communication be-
tween the water space C’ in this head cast-
ing and the water-jacket within the casing
F. Thus risk of leakage between the de-
and the jacket F is
obviated as also the difficulty of making and
maintaining watertight joints between these
parts and consequently the removal and at-
tachment of the head ‘casting is facilitated

and further the construction and arrange- -

ment of the sparking plug bosses is simpli-

arranged to face each, other.

an external rib or flange

which is suitably -

" in the row.

‘munication
inder water-jacket F
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fed and all risk of ,lle_akagé around these

bosses is prevented. _

The pipe ‘connections bhetween the water-
jackets F of the séveral cylinder bodies and
the connections from these jackets as also
from the water space in the casting C to the
water inlet and delivery may be variously
arranged. As shown in Fig. 1 of the draw-
ing each casing F is provided at its upper

art with two tubular openings or sockets
F2 guitably formed in the sheet metal parts
of the casing. As shown in the sectional
part of Fig. 1 a small inturned flange F* is
arranged at the end of each of these sockets
and the openings in the corresponding pas-
sages in two adjacent cylinder jackets are
Between these
openings there is therrinserted a thick rub-
per ring H having a steel tube liner T’ the
rubber ring H being surrounded by a metal
band or clamp J which 1

some convenient manner. When this band.

_J is tightened the ring H is compressed and
“extended at-its ends against.the opposite -

faces of the flanges Fs and a water tight
joint is thus formed. This joint can readily
be broken by releasing’ the band J when the
ring H can be lifted out. At the lower end
of each water-jacket casing F and prefer-
ably on the opposite side thereof to the sock-
ets F? there are formed.two outwardly di-
rected pipe connections F+ so arranged that
the pipes of two ad] acent cylinders will face’
each other. These pipes F? are then con-
nected by a iubber tube K in some conven-
ient manner. . ST .
“ At each end of the ‘head casting C are
formed bosses C°
of which is adapted to be engaged by a cast-
ing forming a connection for the inlet and
oiitflow of water. At the inlet end this cast-
ing L is shaped so as to have a part L.
adapted to be bolted over the 1
the boss C? while a branch L? is connected.
with the socket or opening F? of the water-
jacket, F surrounding the -first cylinder A
The connection
parts F? and L2 is conveniently made in the
same way as between
jacket sockets F2 in the manner above, indi-
cated. At the opposite end of the head cast-
ing C the connection is formed by 2 casting
having a-part M’ adapted to be bolted up
against the opening in the boss C* of the
head casting. This casting M is also pro-
vided with a branch M? which coincides
with the adjacent socket F?
cylinder. s -
The water-connections inay be otherwise
arranged if desired as ‘for instance by car-
rying-a pipe past the ¢ylinders with a com-
50 between this pipe and each cyl-
a separate pipe ex-
tending from the top
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and C* with openingseach -
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between -the -

the adjacent water
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of the endmost -
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X of each cylinder jacket .
~to the casting C. "These pipe connections
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can be sa arranged as to be readily accessi-
ble with joints™ that can easily be made
water tight. :

In the preferred construction of water
connections as shown in Fig. 1 it will be
seen that if it is desired to remove the head
casting C it is only necessary to disconnect
the water connection castings L and M from
the bosses C? C* without any other water
joints having to be broken. Alternatively
the joints between the castings L and M and
the jacket sockets F2 may be disconnected.
These connections may be made again easily
and without risk of leakage.

The details of construction may be modi-
fied to suit requirements and the type of

- engine to which the invention is applied.

What I claim as my invention and de-
sire to secure by Letters Patent ‘is:—

1. In an internal combustion engine the
combination of a cylinder having an inte-
gral head in which are inlet and exhaust
port openings, a water jacket around the
body of the cylinder, passages for the flow
of water into and out of this jacket, a de-
tachable casting constituting’ the water
jacket for the cylinder head on to which
the casting is adapted to fit closely, said
water jackets being independent and mnon-
communicating, passages for the flow of
water into and out of the casting, inlet and
exhaust passages in the head casting coin-
cident with the port openings in the cylin-
der head, and means for detachably connect-
ing the head casting to the cylinder as set
forth. - .

2. In an internal combustion engine the
combination of a cylinder ‘having an inte-
gral head in which are port openings, a
water jacket around the body of the cylin-

der, passages for the.flow of water into and .

out from this jacket, a detachable casting
constituting the water jacket for the cylin-
der head on to which this casting is adapted
to fit closely, passages for the flow of water
into and out from this casting arranged so
that the latter has no direct communication
with the jacket around the cylinder body,
inlet and exhaust passages in this head cast.
ing coincident with the port openings in the
cylinder head, sleeve-like members which
are passed through the port openings in the

cylinder head and by engaging the ends of -

the inlet and exhaust passages in the head
casting constitute means for detachably con-
necting the head casting to the cylinder as
set forth.

3. In an internal combustion engine the.

combination of a cylinder having an inte-
gral head in which are port openings, a
sheet metal casing inclosing the body of the
cylinder and forming a water jacket there-

for, passages for the flow of water into and.

- out from this jacket, a detachable casting

65

constituting the water jacket for the cylin-

- to fit closely,

a

der head on to which this casting is adapted
said water jackets being en-
tirely independent and non-communicating,
passages for the flow of water into and out
from the detachable cylinder head casting
arranged so that the latter has no direct
communication with the jacket around the
cylinder body, inlet and exhaust passages in
this head casting coincident with the port
openings in the cylinder head, and means
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for detachably connecting the head casting .

to the cylinder as set forth.

4. In an internal combustion engine the
combination of a cylinder having an inte-
gral head in which are port openings, a
sheet metal casing inclosing the body of the
cylinder and forming a water jacket there-
for, passages for the flow of water into and
out from this jacket, a detachable -casting
constituting the water jacket for the cylin-
der head on to which this casting is adapted
to fit closely; passages for the flow of water
into and out from this casting arranged so
that the latter has no direct communication
with the jacket around the cylinder body,
inlet and exhaust passages in this head cast-
ing coincident with the port openings in the
cylinder head, sleeve like members which
are passed through the port openings in-the
cylinder head and by engaging the ends of
the inlet and exhaust passages in the head
casting constitute means for detachably
connecting the head casting to the cylinder
as set forth, '

5. In an internal combustion engine the
combination of a cylinder having an Integral
head in which are port openings, the exterior
of the head being flat, a flange formed-around
the cylinder head, a flange formed around the
cylinder body intermediate in its length, a
sheet metal casing inclosing the body of the
cylinder and forming a water jacket for the
cylinder this casing being attached to the
head and intermediate flanges on the cylin-
der, passages for the flow of water into and
out from this jacket, a detachable casting
constituting the water-jacket for the cylin-
der head and having a flat underside adapt-

-ed to fit closely on to the flat cylinder head,

said water jackets being entirely independ-
ent and non-communicating, passages for
the flow of water into and out from the de-
tachable cylinder head casting arranged so
that the latter has no direct communication

- with the jacket around the cylinder body,

inlet and exhaust passages in this head cast-
ing coincident with the port openings in the
cylinder head, and means for detachably
connecting the head casting to the cylinder
as set forth.

6. In an internal combustion engine the
combination .of a cylinder having an inte-
gral head in which are port openings, the
exterior of the head being flat, a flange

- formed around the cylinder head, a flange
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ate in its length,

&

formed around the cylinder body intermedi-
a sheet metal casing in-
closing the body of the cylinder and forming
a water jacket for the: eylinder this casing
being attached to the head and intermedi-
ate flanges on the cylinder, passages for the
flow of water into and out from
a detachable casting constituting the water
jacket for the cylinder head and having a
flat underside adapted to fit closely on to the
flat cylinder head, passages for the flow of
water into and out from this casting ar-
ranged so that the latter has no direct com-

- munication with the jacket around the cyl-
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head, a water jacket around

30

_adapted to fit, said

inder body, inlet and exhaust passages in
this head casting coincident with the port
openings in the cylinder head, sleeve like
members which are passed through the port
openings in the cylinder head and b% en-
gaging the ends of the inlet and exhaust
passages in ' the head casting constitute
means for detachably connecting the head
casting to the cylinder as set forth.

7. In an internal combustion engine, the
combination of a cylinder having an integral

the body of the

.cylinder; passages for the flow of water into

and out from this jacket, a detachable cast-
ing constituting the water jacket for the
cylinder head on: to which ‘the casting is
water jackets being in-
dependent an non-communicating, for the
flow of water into and out of the casting,

this jacket,

~ ders and arranged so as

1,376,110

and means insertible through the integral
head of the cylinder from the inside and ex-
tending into and engaging the casting, for
detachably securing said casting in position
on, the cylinder head. ‘

8. In an internal combustion engine the
combination of a plurality of cylinders each
having an integral head in which are. port
openings, 2 plurality of sheet metal casings
separately inclosing’ the bodies of the cyl-
inders and forming water jackets therefor,
passages between 't%xese separate jackets for
the flow of water into and out from them,
a detachable casting constituting the water
jacket for the heads of all the separate cyl-
inders and adapted to fit closely on the
heads of these cylinders, passages for the
flow of water into and out from this cast-
ing arranged so that the latter has no di-
rect communication with. the separate cyl-
inder water jackets, inlet and exhaust pas-
sages in this casting for the several cylin-
to coincide with the
port openings 1D the cylinder heads, sleeve
like members which are passed through the
port openings in the cylinder heads and by
engaging the ends of the inlet and exhaust
passages in the head casting constitute
means for detachably connecting the head
casting to all the cylinders as set forth.

Tn testimony whereof I have signed my

name to this s ecification. :
ARTI-IPUR JOHN ROWLEDGE.
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