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WISCONSIN

Application filed May 12,

- My invention relates to improvements in
cylinder heads for internal combustion en-
gines. .

Primary objects of my invention are to
obtain improved firing efficiency, to avoid
excessive heating of the valves and valve
seats, and utilize low grade fuels.

Other objects are to provide ports and
valves of maximum size permissible’ by
the arca of the top of an ignition chamber
by designing the chamber in such a manner
that the spark plugs may be otherwise lo-
cated; to provide accessible spark plugs in
recesses formed in the outer wall of a water
jacketed ignition chamber, with walls which
extend across the water receiving jacket cav-
ity and connect with the inner ‘wall of the
ignition chamber around the spark plug
aperture; to provide unitary removable cyl-
inder head assemblies, preferably in duplex
units, for convenient handling and conven-
ient access to all interior parts, including the
valves and valve seats; to increase the effi-
clency of the cooling system, insofar as it
relates to cylinder heads.

In the drawings: ' ‘

Figurs 1 is a plan view of a six cylinder
internal combustion engine embodying my
invention, with a portion of one duplex cyl-
inder head unit shown in horizontal sec-
tion drawn generally to line 1—1 of Fig-
ure 2. .

Figure 2 is a sectional view drawn
ally to line.2—2 of Figure 1.

Irigure 8 is an enlarged bottom plan view
of one of the duplex cylinder heads. '

Like parts are identified by the same refer:
ence characters throughout the several views.

In the drawings, my_invention is illus-
trated as applied to an internal combustion
engine of the twin cylinder type, each pair
- of cylinders being cast-as a unit and pro-
vided with a unitary heéad. My improved
cylinder head unit has a generally rectangu-
lar top wall 10, a manifold receiving side
wall 11 and an opposing side wall 12 which
has recesses 13, the walls of which extend
across the water jacket cavity 14 and connéct
with ignition. chamber walls 15, the lower.
margins of which correspond in curvature
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and coincide with arcuate portions of the
upper ends of the cylinders. These walls
15 are conically tapered and each is con-
nected at its upper margin with a flat rec-
tangular top 18, (Fig. 3), in which the inlet
and exhaust ports 19 and 20 are located.
These walls 15 and 18, taken with arcuate
end walls 24 and 25 and a straight upright
wall 26, form an jignition chamber which
constitutes an extension of the cylinder com-
pression chamber, :

The wall 15 of each ignition chamber has
an aperture at the base of the recdess 13 in
which a spark plug 27 is screwed. Combus-
tion is, therefore, initiated underneath the
overhanging portion of the conically taper-
ing. wall 15 and at a substantial distance
from the inlet and exhaust ports in the
direction of the cylinder. . The expanding
gases tend to be deflected by the wall 15
obliquely downwardly and across the central
portion of the ignition chamber.

The wall 26 is inset from the side of the
cylinder opposite that occupied by the wall
15 and its base constitutes a chord of the arc
formed by the lower margins of the walls
15, 24 and 25. The angle formed by this
wall with the base portion 30 of the head is

filled by a comparatively thick body of

metal 31 integral with the vertical wall 26
and the horizontal base portion 30.

The ports 19 and 20 are connected with
the manifolds across the water jacket cavity
14 of the head by passages 36 and 387, the
single central passage 36 being connected to
the two inlet ports 19 as shown in Figure 1.
In accordance with ordinary practice, the
inlet valves 38 and the exhaust valves 39

- have stems extending upwardly through the
top wall 10 of the cylinder head and are pro- *

vided with guides 40, (Fig. 2). The seating
springs 41, rocker levers 42, and the upper
ends of the valve tappets 43 are housed by

* Tgnition will, ‘of course, occur while the
piston 1is.still moving upwardly near the

cally tapered wall 15 will-tend to direct the
burning and expanding gases downwardly
but.-the upwardly moving piston tends to
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drive the gases ‘upwardly. The ignition
chamber is of such size that nearly all of the
compressed gases may be forced mto the ig-
nition chamber, the compression chamber of
the cylinder being reduced to substantially
the thickness of the gasket 45 interposed
between the head and the cylinder wall.
The comparatively thin layer of compressed
gas underneath the portion 30 of the head
base will be comparatively cool and will
probably not be ignited until after the piston
has reached the limit of its upward move-
ment or after commencement of the expan-
sion stroke. 'This slight extension of the ig-
niting interval assists very materially in pre-
venting detonation. c

It will be observed that the inlet and ex-
haust valves are at a substantial distance
from the cylinder and the surrounding water
jacket cavity is large in proportion to the
area of the upper end of the chamber.
period of valve and valve seat exposure to
the intense heat of the burning gases is
shortened by reason of the rapid cooling of
the walls; and also by the fact that ignition
occurs at a material distance below the top
plate, and expansion is necessarily down-
ward.

The water jacket cavity 14 completely en-
circles the spark plug recesses to prevent the
plugs from being over-heated and it also ex-
tends over the top plate 18 of the ignition
chamber on all sides of the inlet and exhaust
passages 36 and 37, chus effectually cooling
the valves and valve seats,—this being par-
ticularly true because the valves and valve
seats are less exposed to heat than those em-
ployed in ordinary valve in the head engines.
When the inlet valve opens, portions of the
incoming charge are directed across the ig-
nition points of the spark plug and when
the exhaust valve opens, the out rush of the
products of combustion is in part also across
the spark plug points, thus tending to keep
them clean. .

In the drawings I have illustrated an in-
take manifold 51 provided with an inlet
duct' 50, a heater jacket 53 with which the
exhaust manifold 54 communicates, and
from which an exhaust pipe 55 extends.
These parts are more fully disclosed in a
divisional application and, as they are not
claimed herein, further ilustration and de-
seription herein is deemed unnecessary.

While I have described the wall 15 of the
ignition chamber as being conically tapered,

it 'will be understood that its inner surface.’

does not conform to that of a true cone but
becomes progressively flattened in curvature
or developed and merged into a straight line
along the connected margin of the top plate
18, as is clearly shown in Figure 3. This
departure from a true conical surface has
little, if any, functional significance and is
largely incidental to the formation of the
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casting, of which the head is composed.
Also, it will be understood that the conical
surface is incidental to the provision of an
oblique wall underneath which ignition may
take place and which may be curved along
its lower margin in conformity with the
curvature of the engine cylinder.

I claim: ] ,

1. A cylinder head for internal combus-
tion engines provided with an ignition cham-
ber having valved inlet and outlet ports n
its top wall and also having an oblique side
wall provided with a spark plug aperture,
said “side wall having a substantially
straight top marginal portion extending
along the inlet and outlet ports at one side
thereof, and having a curved bottomn margin
substantially coincident with the upper end
of the cylinder bore.

2. A cylinder head for internal combus-
tion engines provided with an ignition cham-
ber having valved inlet and outlet ports in
its top wall and also having an oblique
side wall provided with a spark plug aper-
ture, said oblique side wall having an in-
terior surface conforming generally to that
of a cone in its lower portion and progres-
sively flattening in curvature as it ap-
proaches the top wall. -

3. An internal combustion engine head
provided with an ignition chamber eccen-
tric to a cylinder to which the head is
adapted to be applied, and having an up-
wardly and inwardly inclined wall on one
side adapted to partially overhang the cyl-
inder and provided with a spark plug aper-
ture, the opposing side of the head being
inset and having a flat bottom adapted to
cover the upper end of a cylinder to which
the head is applied, and also having a verti-
cal wall extending from the inner margin of
said inset flat bottom portion at the opposite

.side of the cylinder axis from that occupied

by the inclined wall, the top of said igni-
tion chamber having a generally rectangular
form.

4. An internal combustion engine head

provided with a water jacketed ignition
cavity having one wall provided with ignit-
ing means and inclined upwardly, inwardly,
and progressively flattened toward an ob-
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lique plane, said wall being adapted to con- -

stitute an upward extension of one side

portion of an engine cylinder and said head’

also having a substantially horizontal bot-
tom wall adapted to cap the opposite side
portion of the cylinder, the ignition cavity
also having a horizontal top wall provided
with valved inlet and exhaust ports.

5. An internal combustion engine head
provided with a water jacketed ignition cav-
ity having one upwardly extending wall arc-
uate along its lower margin adapted to con-
stitute ‘an upward extension of one segment
of an engine cylinder, the head also having a
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substantially horizontal bottom wall adapt-
ed to cap the remaining segment of the en-
gine cylinder, said cavity having a flat top
wall provided with valved inlet and exhaust
ports, ignition means centrally connected
with the arcuate wall portion of the ignition
cavity, said head having a water jacket cav-
ity extending about the ignition cavity
walls. :

6. The combination with an internal com-

provided with an ignition chamber eccen-
tric to the cylinder bore and having an up-
wardly and inwardly inclined wall on one

side, provided with a spark plug aperture, -

the lower margin of said wall being curved
in correspondence with the curvature of the
upper end of the cylinder and the other mar-
gin having a straight line connection with
the top of the chamber, the intermediate por-
tions being progressively flattened from bot-
tom to top in the curvature of its horizon-
tal sections. -

7. The combination with an internal com-
bustion engine cylinder, of a cylinder head
provided with an ignition chamber eccen-
tric to the cylinder bore, said chamber being
water jacketed and provided with valved in-
let and exhaust ports in its top and a spark
plug at the side having the longer radius
from the projected axis of the cylinder bore
the opposite side of the head being inset and

.adapted to partially cap such bore.

8. An internal combustion head having an

ignition cavity, one wall of which has a con-

ically curved lower portion and a progres-
sively flattened upper portion.

9. An internal combustion cylinder head
having a compression ignition cavity pro-
vided with a generally rectangular and sub-
stantially flat top portion corresponding
generally in its longer diameter to the diam-
eter of the cylinder for which the head is
designed, said cavity having one flat vertical
side wall and an opposing oblique side wall
progressively conforming downwardly to the
curvature of the upper end of the cylinder
and adapted to register at its lower margin
with the upper margin of the cylinder, the
bottom of the head associated with the ver-

tical wall being relatively thick and adapt- -

ed to cap a portion of the cylinder, and the
oblique wall being provided with igniting
means in its central portion.

10. An internal combustion head having
an ignition cavity, the top portion of which
1s of a generally rectangular form with arcu-

~ate ends conforming generally in curvature

to the curvature of the bore of the cylinder
to which the head is to be applied and the
side margins of said top occupying secant
planes projected from the cylinder bore at
substantially equai distances from the cen-
iral axis of the bore, said cavity having one
wall substantiaily coincident with one of the

iral azis ¢i
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secant planes and another wall oblique
thereto and progressively curving in its
lower portion to an arc which includes the
end portions, the top wall of said cavity
being ported and provided with inlet and
exhaust valves, the oblique wall being pro-
vided with ignition means and the bottom
wall along the base of the vertical side wall
being thickened for heat storing purposes.
ARTHURF. MILBRATH.
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