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zv *.To all whom # may concern:
Be it known that I, Atperr Y. Epwarps,
" na.citizen of the United States, residing at
. Springfield, in the cqunty of Clark and
5.:8tate of Ohio, have invented certain new
¢ . and useful Improvements in Explosive-En-
i/gines, of ‘which the following is a specifica-
.ition. oo ‘ C
" .- My invention relates to improvements in
10; éxplosive engines and it relates more par-
44 .ticularly to improvementis in the arrange-
ment of the ex%aust and inlet valves and
«the cylinder head.- -~ -
«i- - 'The object of this invention is to provide
15ian’ arrangement of the cylinder head and
04 . the inlet.and exhaust valves so that valves
* . wof large area may be used in their proper
= relation to each other and to the piping or
»conduits leading - therefromr; the arrange-
. 20:ment being suc%x that the valves will be
¢ readily accessible without disturbing the
other parts which operate in connection
.. therewith. : o
- A further object of my invention is to so
25 arrange these parts that they can be fully
it and: completely protected by water jackets
:-and the parts thus be kept cool. )
I attain these objects and others, which

- will more clearly appear from the following.

80 description, by the construction shown in
{  the accompanying drawings in,which—
Figure 1 is a plan view of .an explosive
+engine' of a three-cylinder type, to which
*my improvement has been applied, one of
the cylinders and 'its head being shown in
“section. TFig. 2 is a side elevation, partly in
! section, of the upper portion of one of the
~‘cylinder heads showing the arrangement of
ithe supply and exhaust ports. Figs. 3 and
~ 40:4 are detail views in'section showing the
*1+ arrangement and construction for supplying
water to the jacketed valves and the means
for disconnecting the same to permit a re-
“moval of the cylinder head and valves with-
45 out disturbing the piping. Tig. 5 is a sec-
“* - tional elevation of a cylinder head showing
the valve chambers and valves.
Like parts are represented by similar let-
‘ters of reférence in the several views.
In the said.drawings @, ?, ‘a® represent
~ the various cylinders.. b is the gas supply
- pipe or conduit which leads to these various
cylinders through branch connections 2%, 32,
8%+ ¢ is the exhaist pipe which connects
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with the respective cylinders in a'similar 55
manner through branches ¢, ¢2, ¢% * These
connections, both for the inlet and the ex-
haust, are made in,any suitable manner with
the side of the cylinder preferably near. its
60
the respective supply pipes %, b% b%-and -
similar ports ¢* to the exhaust. pipes ¢y ¢?
¢* are formed in the side of the cylinder an
surrounded by the cylinder water:jackets a.
Both the supply and exhaust valves ¢ and
{ are located in the cylinder head g, which
i1s of a peculiar construction, that is, it is
formed of sufficient length to project into
the cylinder beyond the point where the' in-
let and outlet ports, %, ¢t E‘ass through the 70
walls of the c¢ylinder and the cylinder head °
is provided with similar ports, ¢* and f*,
which register with the ports, %, ¢*, in the
sides of the cylinder so that the supply and
exhaust, to and from the vilves, pass later-:
ally through thé walls of ‘the cylinder and
into the chambers formed in the cylinder
head g. Each of the cylinder heads are
identical in construction, hence a:- descrip-
tion of one answers for a description of a{’l.‘
Surrounding the'ports ¢* and f* and the
valves, the valve chambers and the valve
stems is a water jacket, g*; in the cylinder
head, which is suitably connected; in-a man-
ner hereinafter described, with:'the water
circulation which keeps all of the parts cool.
The connection between the outside'of:the -
cylinder-head and the inside of the cylinder
is preferably formed by means of a ground
joint, the parts being accurately: fitted so 90
that, when in proper position, & tight joint
is secured without the aid of packing ma-
terial of any kind:- The valves are openand
closed to admit the supply and permit the
discharge of the exhaust, in any suitable
manner, preferably by the employment of
an arm g*, supported on a bracket g on the
cylinder-head which armh connects ‘directly
with the valve stems g*,a suitable detachable -
connection, ¢f being arranged between: the 100
end of this avm and the valve operating rod *~
or connection ¢° The cylinder head will
be-preferably formed with the usual flange
g" and secured in place by the usual bolts g®.
It is one of the special features of im-
portance in engines of this kind to he able
to have access to the valves and the,cylinder -
] " ecting - the:
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supply and exhaust pipes or both, and for
the water to the water jacket. It is also de-

sirable that the water chamber completely

surround the valve chambers and also be
capable of being drained. To accomplish
this I form a connection through the ¢ylin-
‘der wall and through the outer wall of the
cylinder head, as shown in Figs. 3-and 4,
and in this opening I insert a hollow sleeve

10 or plug % having at its inner end a joint A*

15

preferably ground to fit a similar opening
in the outer wall of the cylinder head, thus
‘making a tight joint between the said cylin-
der head and the said plug or sleeve with-

out the aid of packing material of any kind..

This plug or sleeve is preferably provided
with flanges A3 and bolts A%, by means of
which it is secured in place after the manner
of a gland. To the outer end of this plug

20 or sleeve is secured the circulating "pipe

25

from the water supply A%, this connection

being more -or less a permanent one. The
other witer connection to the water jacketed
cylinder-head may be made by an ordinary
pipe j, having a suitable union j* near its
point of connection, so that by detaching
the union the parts can be removed with the
cylinder-head. . -

As thus constructed it will be seen that I

30 furnish a device in which valves of large
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area for the inlet and exhaust are provided
which may be placed in close proximity and
side by side, also the valves, chambers and
stems are completely surrounded by a waler
jacket, and, by disconnecting the arm g at
g° and ;
.cylinder-head, with the valves, can be re-
moved without disturbing any of the other
* parts. In disconnecting the water connec-
tion % it is only necessary to loosen the same
sufficiently to allow the end of the sleeve or
connection A to be withdrawn to a point
within the inner periphery of the cylinder,
which will be permitted by the resiliency of
the pipe connection A® without any other
disconnection. TFurther, by having the plug
h communicating with the extreme lower
end of the watkr jacket of the cylinder head,
the head may be completely drainéd, and,
also, by the -construction described, the head
.may be drained entirely independent of the
“cylinder jacket. The advantages of this

" construction are obvious and, other than
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mentioned, need not be described in detail. -
The supply and exhaust are permanent
and pass laterally through the walls of the
cylinder and connect with the lateral ports
in the cylinder-head and thus divectlly to the
valvés, securing large and simple passage-
ways free from friction and insures both a
perfect exhaust and inlet. The case and
faci)ity of the removal-of the cylinder-head
without -disturbing the other parts; while
keeping all"of the parts completely water-
jacketed, is especially advantageous.

the water connections §* and A%, the

903,664

Having thus described my invention; I
claim:

1. The combination of a cylinder and a
removable extended eylinder head located in
the end thereof, a water jacket for said cyl-
inder and a water jacket for said head, said
jackets being independent of each other and
non-communicating, and a water connection
for said head  water jacket extending
through the walls of said cylinder, substan-
tially as specified. '

2. The combination of a cylinder and a
removable extended cylinder head located in
the end thereof, inter-communicating ports
between the cylinder and head, an independ-
ent water jacket for each of said parts, said
jackets being non-communicating, and a wa-
ter connection communicating with the head
water jacket and extending through the
}iva%ls of said cylinder, substantially as speci-

ed. :
3. The combination of a cylinder and a
removable extended cylinder head located in
the end thereof, independent non-communi-
cating water jackets for said head and cylin-
der, respectively, and a water connection
communicating with the lower end of the

water jacket for said head and extending

through the walls of said cylinder, substan-
tially as specified. -
4. In combination avith a cylinder and an
extending cylinder head formed in the end
thereof and the inter-communicating ports
in the walls of said cylinder and said cylin-
der head, a water chamber in said eylinder
head, and a removable water connection
communicating with said water chamber ex-

tending through the walls of said cylinder,

substantially as specified.

5. In combination with a cylinder and an
extending cylinder head formed in the end
thereof, mter-communicating ports in the
walls of said eylinder and said cylinder
head, a water chamber itf said head, a water
connection extending throungh the wall of
said cylinder and communicating with said
water chamber, and a detachable water con-
nection extending throngh said cylinder wall
and communicating with said water chamn-
ber, substantially as specified. , -

6. The combination with a eylinder hav-
ing ports through the walls thereuf, supply
and exhaust pipes connnunicating: with said
ports, a cylinder head having valves ar-
ranged adjacent to each other and -valve
chambers which communicate with said
ports, valve stems connected to said valves,
which valve stems extend through said eyl-
inder head at right angles to the plane of
sald ports, a water jacket for said cylinder
head surrounding said valve chambers, a
water jacket surrounding said eylinder and

'suid lateral portg, said jackels being inde-
. pendent and non-communicating, and a con-

nection from said water-jacket in the cylin-
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. tially as specified. -

- head, a water-chamber in said cylinder head -
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der head throﬁgh the

cylin&gr ﬁralls, substan-

7. In combination with a'cylinder and an
extending cylinder head fitted in the end
thereof, mter-communicating ports in the
walls of said cylinder and in said cylinder

. and a water connection consisting of a sleeve

10

" passing through the walls of said cylinder

head, 'a ‘water-passage through said’ sleeve,

: 3

and means for moving said sleeve longitudj-

' nally to connect and disconnect said watbers
passage to said water-jacket of the cylinder
head, as and for the purpose speciﬁe(i S

In testimony whereof, I have hereunto set 15
my hand this 3rd day of July, 1908,
ALBERT Y.-EDWARDS.
Witnesses: :

- Maraoux S. Morrow,

© Cuas. I. WeLcH. -



