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To oll whoms it may concern:

Be it known that I, Epear O. Havrs, &
citizen of the United States, residing at Mil-
wankee, county of Milwaukee, and State of-
Wisconsin, have inveated new and useful
Tmprovements in Internal-Combustion En-
gines, of which the following is & specifi-
eation, : :

¥y invention relates to improvements in
internal combustion engines.

Heretofore it has been the common prac-
tice to provide cylinders of such engines
with vemovable end caps, which, when in po-
sition, serve to not only close the end of the
cylinder, but also the end of the water
jacket cavity. In a multiple cylinder en-
gine, one of these caps was provided for
each cylinder, and each cap was provided
with a spark plug aperture and another
aperture for the reception of the priming
tube, if primers were employed. Such cyl-
inder heads required to be frequently re-
packed, as the packing is exposed to the
water of the water jacket, and also to the
heot radiating from the combustion cham-
her, and the presence of the water jacket
malkes it necessary to secure a proper bear-
ing of the cap upon both the inner and outer
walls of the jacket, both of which walls
therefore require careful machine work.
The cap also requires careful fitting and the
packing must be ofj uniform thickness. In

o multiple cylinder engine, the provision of
such caps with suitable means for securing
them in position adds considerably to the
expense of the engine, and the repacking of

the caps by inexperienced persons is apt to

cause serious difficulties in the care and op-
eration of the engine. :

"The objects of this invention are to pro-
vide a form «of construction which will al-
low the cylinder heads to be formed in-
tegrally with the side walls and will permit
water circulation over the heads or ends of
the eylinders. '

Iy invention also has for its- object a
Zoem of comstruction which will allow a
single capping plate to be used for all the
cylinders of a multiple cylinder engine,—
such capping plate not being applied to the
eylinder_proper, but forming the top of an

auxiliary firing chamber, offset from the cﬁ«

‘inders and preferably constituting a portion

of the mixing chambers or vapor inlet pas-
sages; said firing chamber being designed in
such a manner as to permit access to the in-
terior of the cylinder in such a manner that
carbon deposits may be dislodged and ve-
moved without removing the cylinder from

the frame of the engine or from the crank,

case; said firing chamber being further de-
signed to permit the use of large inlet valves
and ports of ample capacity leading to the
interior of the cylinder, thus securing
greater freedom in the admission.of vapor
to the engine than heretofore.

In the following description, reference is
had to the accompanying drawings, in
which— : ’

Figure 1 is a plan view of a two-cylinder
internal combustion engine embodying my

‘invention, with a portlon of the capping

plate partially broken away. Fig. 2 is a
vertical sectional view, drawn on line a—w
of Fig. 1. Fig. 8 is a vertical sectional view
drawn on line y—y of Fig. 2. Fig. 4isa
plan view of the capping plate.

Like parts are identified by the same ref-
erence characters throughout the several
views.

A, A, are the cylinders of an internal com-
bustion engine, each provided with a piston
cavity B, piston C therein, and a water
jacket cavity D, which extends along the
sides and over the upper end or head of the
cylinder, as clearly shown in Fig. 3, the head
of the cylinder being formed integrally with
the side walls and the inner and outer walls
of the jacket being formed integrally with
each other and connected by suitable in-
tegral connecting members.&. A valve cas-
ing B is located at one side of the set or se-
ries of cylinders and is provided with an
auxiliary firing chamber F for each cylin-
der. Fach of these firing chambers is con-
nected by a suitable port G with & mixing
chamber H, the passage of vapor from the
mixing chamber H to the firing chamber ¥
being controlled by a valve I having a stem
T/, which extends downwardly through the
port G and through the mixing chamber~H
and a tubular gulde passage J -to.the ox-
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terior of the casing E, said valve stem being
actuated by any suitable means, preferably
from the engine cam shaft. It being com-
mon to operate the admission valves of an
engine from a cam shaft driven by the cen-
gine, it is not necessary to illustrate these
parts or to describe them in detail. Kach
firing chamber F is provided with an outlet
port XK controlled by a valve 1. having a
stem L/ extending dowanrdly through The

port K, outlet cavity KX’ and tubular O‘Lllde '

passage J”, this valve stem and valve bemo
also preferably actuated from the engine
cam shaft.

The mixing chamber H in a two-cylinder
engine may be so formed that a single cham-
ber will serve for both cyliuders, the vapor
and hydro-carhon liquid admitted to. and
vaporized in said chamber, (or preparatory
to its admission to the chamber,) Deing de-
livered from this chamber tthlth one or
the other valve ports G, as the valves con-
trolling said ports open and close. It will

of course be understood that such valves will

open and close in alternation.

The firing chamber I' communieates with
the interior of the cylinder B through ar
elongated slot M, which serves as an outlet
pori for the ﬁuncr chamber or an admission
port for the cyhndel. This slot M has a

length corresponding substantially to the di-

ameter of the cylinder and it is located at
the upper end of the cylinder, so that when
the piston C is in a raised position, it may
be scraped, together with the upper end of
the cylinder by means of a swtable tool in-
serted through the firing chamber.

The casmg K is provided with an opening
N in its upper wall for each firing chamber,
said opening being of such size as to expose
both of the valves I and L. A single cap-
ping plate O covers the respective openings
N and preferably covers the entire upper sur-
face of the casing E, to which it is secured

-by bolts P. This capping plate is provided

with apertures to receive the spark plugs Q
and the priming cups and tubes R, said spark
plugs and priming tubes being of any ordi-
nary construction. It is obvious that by re-
moving the capping plate, access will be
afforded to the firing chamber and also to
the valves I and L, as well as to the interior
of both cylinders B. It is also obvious that
any damage caused by the repeated removal
and replacement of spark plugs and priming
tubes will not injure any portion of the en-
gine, other than the capping plate, which
can readily be replaced by another plate.
The casing E may, if desired, be provided

with water circulation passages or cavities

communicating with the water jacket of the
engine cylinders, but 1t is not necessary that

) these passages should extend through the

upper wall of the casing, and therefore the
qpplng plate requires to be packed only
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with a view of forming & tig
the openings N.

While I have rlesmwbeu the
constituting a mix 1ng cnmhber, 1518 not
terial to mv mventlon whether this oo

outlet :f'or an additiona mlmn
cured to the inlet end T o!
Nelther de 1 mtem} by any 01‘ d

<3
R

scope of my 1nventmn any mec J&ﬂl aH eqcivn
alents for the parts shown and desc ibed, i
terms and expressions nsed in t
description and in the ap
being used as terms of des
of limitations.

Having thus des
I claim as new, an
ters Patent, is—

1. In an engine of the described
plurality of integrally formed eyl
inder heads and firing nlmmtﬂ $ T
with duects for the p assaoe of comt
fluid between said \,l]‘lplf)ulu and ey
said firing chambers having openin
upper portion thereof all located I
mon piane, in combination with
removable cap common to all
chambers, and means #
in place t to clos se said ci

2. In an engine of the de:
plurality of cylinders, ¢ j”no ;
jackets surrounding said cylinders ¢
inder hedds, and opsn topy ped firing chais-
bers cast integrally, said Jlxmm ar
firing chambers being plo.lu nh opm
ducts for “)L p‘xska( ¢ of combus

seribed my s
vd desire to 5

00

u ‘u’

for securing su,id cap in place af
chambers and in a position closing the open-
ings in the top thereof.

3. In an engirp of the dese
plarality of cylinders, ¢ Jvlmdm
Jackets surrounding said (Vun
inder heads, and open topped firing chain-
bers cast integrelly, said cylinders and fring
chambers being provided with open duw
for the passage Sof (omlmf tible {luid, in corn- 1
bindtion with a single removable cap com-
mon to all said chambers, provided mth &
spark plug aperture for each of said firing
ch unbers, and means for securing sald cap
in place above said chambers and in a posi-
tion closing the openings in the tops thereof.

4. In an engine of the described
plurality of cylinders, cylinder heads, -
jackets surrounding said cvhnunu and
mder heads, and open topped !
bers cast integrally, said cyling
ing cham bers being  pro ndeu With
uuctq for the passage “of combustible fiuid
and valved admission auets for the daliy
of combustible fluid thereto, in combinatie:
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‘with 2 single removable -cap ‘common
to all of said chambers, and means for
securing said cap in_ place above said
chambers -in a position closing the
« openings in the tops thereof, caid firing
chambers being located substantially upon
the same plane with the upper end of said
cylinders, whereby, when said cap is re-
moved, a suitable tool may’ be inserted for

-

the purpose of cleaning the piston hesds 10
and the walls of said cylinders.

In testimony whereof I affix my signature

in the presence of two witnesses.

"EDGAR O. HAYES.

Witnesses: ‘
Levererr C. WHEELER,
1. D. BrEMER.




