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The present invention relates to internal com-
bustion engines and has particular reference to
internal combustion engines of the kind in which
cooling is effected by circulation of oil in thin
films over the portions of the engine cylinder or
cylinders which require cooling. Still more par-
ticularly the invention relates to internal com-
bustion engines of the above kind in which cool-
ing is effected by circulation of oil in thin films
under pressure as disclosed in the application of
Fredrik Ljungstrom, Serial No. 661,250, filed
March 17, 1933.

In engines in which cooling is effected in the
above described manner, it is- important that
jacket spaces be provided the dimensicns of which
can be made accurate within close limits, and this
is usually accomplished by using separate parts
to provide the walls defining the jacket spaces.
Such construction involves the use of a greater
number of parts than in the forms of construc-
tion in which the engine’s jackets are east inte-
grally with the cylinders and cylinder heads, and
a general object of the present invention is to
provide an improved form of construction in
which these parts, which must be most accu-
rately formed if jacket spaces with required ac-
curacy are to be produced, may be made in the
form of a relatively simple and easily produced
casting.

The invention is particularly concerned with
the cylinder head structure, and in order to se-
cure the results which it is the object of this
invention to obtain, a cylinder head sftructure is
empleyed in which separate upper and lower
cylinder head parts are provided, between which
parts one or more separate fluid guiding members
are interposed to provide the channels for circu-
lation of cooling oil in thin films over the com-
bustion chamber walls forming a portion of the
structure of the lower cylinder head part.

he more specific nature of the invention, to-
gether with further and more detailed objects
thereof may best be understood from a consider-
ation of the ensuing description of a preferred
form of construction for a multiple cylinder en-
It will be under-
stood that the invention is equally applicable to
single cylinder engines.

In the accompanying drawings forming a part
of this specification and illustrating the embodi-
ment herein described:

Tig. 1 is a vertical section, partly in elevation,
of the upper portion of an engine cylinder em-
bodying the invention; .

Fig, 2 is a longitudinal section taken on the

(CL 123—173)

lines 2—2 of Figs. 1 and 3 and showing three of
the cylinders of a multiple cylinder-engine;

Fig. 3 is a plan view, partly in section, of the
structure shown in Fig. 2 and taken approxi-
mately on the line 3—3 of Fig. 1;

Fig. 4 is a section taken on the line §—4 of
Fig. 6;

Fig. 5 is a section taken on the line 5—5 of
Fig. 6;

Fig. 6 is a plan view, partly in section, of a
cylinder head part;

‘Fig. 7 is a side elevation of a fluid guiding
member forming part of the eylinder head struc-
ture;

Fig. 8 is a side elevation of the member shown
in Fig. 7 and taken at right angles to Fig. 7; and

Fig. 9 is a top plan view, partly in section, of
the member shown in Fig. 7.

Referring now to the drawings, {8 indicates
the main cylinder block of a multiple cylinder
engine in which are located cylinder barrels (2
and oil cooling jackets 14, The members 12 and
{4 provide oil cooling jacket spaces {6 for the
separate cylinders which are in communication
with a common chamber (8 in the block 8, to
which the cooling oil is supplied.

The cylinder head structure comprises a lower
cylinder head part 20 and an upper cylinder head
part 22. The terms “upper” and “lower” as used
herein refer to an engine in which the cylinders
are verfically upright in the usual manner, the
lower cylinder head part 28 constituting an in-
termediate part between the meain cylinder block
and the upper cylinder head part 22. The lower
cylinder head part is formed by a casting which
comprises an outer rim portion designated gen-
erally at 24, and a plurality of transverse por-
tions 26 forming the walls of the combustion
chambers of the several cylinders. The trans-
verse portions 26 are joined to the side walls of
the rim portion 24 by means of the laterally ex-
tending ribs 28 and 30, and, as will be observed
from Figs. 3, 5 and 6, these transverse portions
are longitudinally separated. The reason for
such separation will be explained later. Each of
the transverse portions 26 is provided with valve
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short, upwardly extending gas passages are
formed by the walls 35.  As will be observed from
Fig. 1, the rim portion of the lower cylinder head
part has a plane face 38, and walls 36 terminate
in an upper plane face 46 lying in the same plane
as the face 38 of the rim portion.

The lateral ribs 30 are relatively heavy in cross-
section and are provided with suitable threaded 55
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bores 42 for spark plugs 44. The upper cylinder
head part is in the form of a casting having a
plane rim-like lower face adapted to engage the
upper face 38 of the lower cylinder head part 29
and having cored therein the gas passages 48 and
48, the walls of which terminate in plane sur-
faces 59, adapted to contact the surfaces 40 of the
lower cylinder head part. Passages 46 and 48
register with the valve seat openings 32 and 34
in the lower cylinder head part, and the upper
cylinder head part is provided with the valve
guides 52 for valves 54, which are adapted to en-
gage the valve seats provided by openings 32 and
34. The upper and lower head parts are held
against lateral displacement with respect to each
other by means of a number of dowel pins 56
fitting in suitable holes 58 in the two cylinder
head parts. A plurality of fluid guiding members
60 are interposed betwen the two cylinder head
parts. 'These members, as will be seen from Figs.
7 to 9, may be said to be generally cup-like in
form, and are adapted to fit over and generally
encompass the combustion chamber walls formed
by the transverse portions 26 of the lower cylin-
der head part. At their opposite sides the mem-
bers 60 are cut away as at 62 and 64 to provide
spaces for the laterally extending ribs 28 and 30.
As will be observed from Fig. 3, the cut-away
portions 62 of members 60 are wider than the
width of the ribs 28, so as to provide communica-
tion between the jacket space 66 and the spaces
€8 between adjacent guide members.

The lower face of the lower cylinder head part
is plane and is adapted to seat against a plane
gasket T0 interposed between this part and the
upper plane face of the cylinder block {0. The
lower faces 12 of the fluid guiding members 60
are also plane and are adapted to seat against
the gasket 710 when these members are in opera-
tive position between the two cylinder head parts.

As will be seen from Fig. 1, the guiding mem-
bers 60 are adapted to be held in engagement with
the gasket 710 due to confact of the surfaces 50
of the upper cylinder head part with the upper
surfaces 14 of the guide members. The upper
surfaces T4 of these members are provided at
the perimeter of central openings 76 through
which the walls 36 of the lower cylinder head
part project to make contact with surfaces 50
of the upper cylinder head part. The cylinder
head parts are held together by the usual cylin-
der head bolts (not shown), and the cylinder
head structure as a whole is held to the main cylin-
der block by similar bolts of usual form and ar-
rangement. The openings 64 in the guide mem-
bers 80 are somewhat wider than the ribs 30, as
will be seen from Fig. 3 and the walls of the
mernbers adjacent these openings are preferably
ridged as at 18 to receive the ends of spring strips
89, which bear against the rim portion 24 and
serve to separate the jacket spaces 66 from the in-
termediate spaces 68 at the side where the strips
83 are located. The gasket 10 is provided with
openings 82 (Figs. 1 and 3), which afford com-
munication between the jacket spaces §6 around
the combustion chambers and the space 18 in the
main cylinder block.

In the above described arrangement, the flow of
cooling oil is as follows: Oil is supplied by suit-
able means (not shown) to the jacket space 16
around the cylinder barrels, from which it flows
to the space {8 in the cylinder block. From this
space the oil flows through the openings 82 to
the jacket spaces 66 around the combustion cham-
ber walls, and from these spaces it fows through
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the openings 62 to the space 68 in the upper cylin-
der head part which surrounds the gas passages.
From this space the oil flows through a suitable
outlet opening to be conveyed to the usual cooler
forming a part of the cooling system. In order to
obtain the desired character of oil flow across
the walls of the combustion chambers as above
described; the gasket 70 is advantageously im-
perforate above the space (8 except for the open-
ings 82 so that all of the oil passing to the head
from space {8 flows through the openings 82
around the walls of the spark plug openings and
across the cylinder head jacket spaces to the
openings 62. Since in systems of this character
the oil is usually circulated under pressure, it is
advantageous to provide grooves such as those
indicated at 84 and 86 (see Fig. 4) in the upper
and lower faces of the lower cylinder head part,
which serve as channels for collecting oil leak-
ing past the surfaces which are subjected to pres-
sure. Grooves 84 and 86 are conveniently con-
nected by means of passages 88 so that oil from
groove 84 can drain into groove 86. Groove 86
is connected through a suitable opening 90 in
the gasket 70 with a drain groove 92 in the main
block 18, from which groove oil is removed through
a suitable drain passage (not shown).

A construction such as that just described pro-
vides a number of important advantages, of
which the most important are summarized below:

By making the cylinder head structure of two
separable parts the castings required for these
parts are made relatively simple and free from
complicated coring. Purthermore, the use of
the separable parts with the separately inserted
fluld guiding mmbers makes it relatively simple
and easy to obtain passages for cooling fluid which
are uniformly carried to fine close limits. This
is a highly important factor in constructions
adapted to be used with oil cooling of the kind
contemplated.

By making the upper and lower faces of the
lower cylinder head part plane, and by having
all of the faces forining joints located in common
planes, the machining of the parts is rendered
simple and inexpensive, and this arrangement
further makes practical the production of suf-
ficiently smooth and accurate taces of the two
cylinder head parts to enable these parts to be
joined without using an intermediate gasket.

The fluid guiding members may be either cast
or pressed from sheet metal, and, as will be ob-
served from the drawings, the joints between
these members and the parts with which they
are in contact are arranged so that they are not,
subjected to the high pressures generated within
the combustion chamber. This enables the
gasketless joint structure between the head parts
to be employed without risk either of leakage of
combustion gases into the cil space, or the leak-
age of oil into the combustion space or gas
passages.

The construction of the lower cylinder head
part is particularly advantageocus because of the
manner in which expansion and contraction are
permitted without setting up undesirable strains
in the cylinder head structure.

In oil cooling systems of the character de-
scribed, the combustion chamber walls attain
relatively high temperatures during normal oper-
ation, these temperatures being in many in-
stances considerably above the temperature which
the rim pertion of the cylinder head part attains
in normal operation. By forming the lower
cylinder head part in the manner described, ex-
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pansion of the {ransverse portions of the cylinder
head part which form the combustion chamber
walls can take place relatively freely, since the
long side walls of the rim portions of the casting
provide a certain degree of flexibility readily
permitting lateral expansion. By separating the
transverse portions of the cylinder head parts
full freedom for expansion longitudinally is pro-
vided for the combustion chamber walls, whereas
if the transverse portions forming the combustion
chamber walls were joined longitudinally, the

combined expansion of all of the combustion

chambers would produce ‘highly undesirable
strains in the casting, since the total longitudinal
expansion of all the transverse portions in normal
operation is considerably greater than the longi-
tudinal expansion of the sides of the rim portion.

From the foregoing description it will be evi-
dent to those skilled in the art that changes and
modifications in the specific construction de-
scribed by way of illustration may be made with-
cut departing from the spirit and scope of the
invention, which is to be understood as embrac-
ing all structures falling within the terms of
the appended claims. :

What I claim is:

1. In an oil-cooled internal combustion engine
of the kind in which cooling oil is forced over
the cylinder parts in thin films, a cylinder head
structure comprising a lower part providing com-
bustion chamber walls having valve seat and
spark plug openings therein, an upper part hav-
ing valve guides and gas passages therein, and
separate means interposed between portions of
said parts shaped to guide cooling oil in thin
films over substantially the entire area of said
combustion chamber walls.

2. In a multiple cylinder internal combustion
engine of the kind in which cooling oil is forced
in thin films over the cylinder parts, a cylinder
head structure comprising a lower cylinder head
part having an outer rim portion and a plurality
of transverse portions integral with the rim por-
tion and providing combustion chamber walls

> for a plurality of cylinders, an upper cylinder

head part adapted to be secured to the lower
cylinder head part, and separate means inter-
posed between portions of said parts shaped to
provide channels for separately circulating cool-
ing oil in thin filins over substantially the entire
area of the walls of each combustion chamber.

3. In a multiple cylinder internal combustion
engine of the kind in which cooling oil is forced
in thin films over the cylinder parts, a cylinder
head structure comprising a lower cylinder head
part having an outer rim portion and a plurality
of transverse portions integral with the rim por-
tion and providing combustion chamber walls for
a plurality of cylinders, an upper cylinder head
part adapted to be secured to the lower cylinder
head part, and a plurality of separate fluid guid-~
ing members interposed between portions of said
cylinder head parts shaped to provide channels
for separately eirculating cooling oil in thin films
over substantially the entire area of the walls of
each combustion chamber,

4. In o multiple cylinder internal combustion
engine of the kind in which cooling oil is forced
in thin films over the cylinder parts, a cylinder
head structure comprising a lower cylinder head
part having an outer rim portion and a plurality
of integral transverse portions connected to the
opposite sides of the rim portion by laterally ex-
tending ribs, each of said transverse portions
providing combustion chamber walls for a sep-
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arate cylinder having valve seaf openings ther in
and one of the ribs associated with each of said
transverse portions having a spark plug open-
ing therein, an upper cylinder head part having
valve guides and gas passages therein, and a
plurality of separate fluid guiding members inter-
posed between said cylinder head parts shaped to
provide channels for separately circulating cool-
ing oil in thin films over substantially the entire
area of the walls of each combustion chamber.

5. In a multiple cylinder internal combustion
engine of the kind in which cooling oil is forced
in thin films over the cylinder parts, a cylinder
head structure comprising a lower cylinder head
part having an outer rim portion and a plurality
of longitudinally separated transverse portions
connected to the opposite sides of the rim por-
tion by laterally extending ribs, each of said
transverse portions providing combustion cham-
ber walls for a separate cylinder having valve
seat openings therein and one of the ribs associ-
ated with each of said transverse portions having
a spark plug opening therein, an upper cylinder
head part having valve guides and gas passages
therein, and a plurality of separate fluid guiding
members interposed between said cylinder head
parts shaped to provide channels for separately
circulating cooling oil in thin films over substanti-
ally the entire area of the walls of each combus-
tion chamber, -

6. In a multiple cylinder overhead valve inter-
nal combustion engine of the kind in which cool-
ing oil is forced in thin films over the cylinder
parts, a cylinder head structure comprising a
lower cylinder head part having an outer rim
portion and a plurality of longitudinally separated
circular transverse portions connected to the op-
posite sides of the rim portion by laterally ex-
tending integral ribs, said transverse portions
providing combustion chamber walls having valve
seat openings therein, an upper cylinder head
part having valve guides and gas passages there-
in, and a plurality of generally cup-shaped fluid
guiding members interposed between portions of
#a2id cylinder head parts, each of said members
being spaced from one of said transverse por-
tions and shaped to provide space for circulation
of cooling oil in thin films over substantially the
ehtire area of the walls of each combustion cham-
ber.

7. In an internal combustion engine of the kinda
in which cooling oil is forced in thin films over
the cylinder parts a cylinder head structure
comprising a lower cylinder head part providing
combustion chamber walls having valve seat and
spark pilug openings therein, said part having a
plane upper face, an upper cylinder head part
having valve guides and gas passages therein and
a plane lower face adapted to seat against the
upper face of the lower cylinder head part, and
a fluid guiding member interposed between por-
tions of said cylinder head parts, said member
being shaped to provide space for circulation of
cooling oil in thin films over substantially the
entire area of the walls of the combustion cham-
ber, and having an upper face adapted to be en-
gaged by a portion of the lower face of said upper
cylinder head part.

8. In a multiple cylinder overhead valve inter-
nal combustion engine of the kind in which cool-
ing oil is forced in thin films over the cylinder
parts, a cylinder head structure comprising a
lower cylinder head casting having a rim portion
and a plurality of transverse portions joined to
the rim portion by laterally extending ribs, each
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of said transverse portions providing combustion
chamber walls for a different cylinder having
valve seat openings and walls forming gas pas-
sages projecting upwardly from said valve seat
cpenings, the ends of the last-mentioned walls
and the upper face of the rim portion lying in the
same plane, an upper cylinder head casting hav-
ing a plane lower face and walls providing gas
passages adapted to register with the gas passages
in said lower casting, and fluid guiding members
interposed between said castings and shaped to
form spaces for circulation of cooling oil in thin
films over substantially the entire area of said
combustion chamber walls, said members having
upper faces adapted to abut against cooperating
face portions of the plane lower face of the upper
casting.

9. Cylinder head structure for an oil cooled en-
gine comprising a casting having a rim portion
and a transverse portion connected to the rim
portion by laterally extending ribs, said trans-
verse portion forming combustion chamber walls
for a cylinder and one of said ribs having a spark
plug opening therein and a fluid guiding mem-
ber adapted to fit over said transverse portion
and shaped to form jacket space for circulation
of cooling oil in thin fils over substantially the
entire area of said combustion chamber walls,
said fluid guiding member having cut-away por-
tions through which said ribs pass and there be-
ing space between said ribs and the edges of said
cut-away portions to provide an inlet and an
outlet for said jacket space.

10. In a multiple cylinder internal combustion
engine of the kind in which cooling oil is forced
in thin films over the cylinder parts, a cylinder
head structure comprising a lower cylinder head
part having an outer rim portion and a plurality
of integral transverse portions connected to the
opposite sides of the rim portion by laterally ex-
tending ribs, each of said transverse portions pro-
viding combustion chamber walls for a separate
cylinder and each of said transverse portions
being separated from the remaining transverse
portions, an upper cylinder head part adapted to
pe secured to the lower cylinder head part, and
separate means interposed between portions of
said parts providing channels for separately cir-
culating cooling oil in thin films over substan-
tially the entire area of the walls of each com-
bustion chamber.

11. In a multiple cylinder internal combustion
engine of the kind.in which cooling oil is forced
in thin films over the cylinder parts, a cylinder
head structure comprising a lower cylinder head
part having an outer rim portion and a plurality
of longitudinally separated transverse portions
cennected to the opposite sides of the rim por-
tion by laterally extending ribs, each of said
transverse portions providing combustion cham-
her walls for a separate cylinder having valve seat
openings therein and one of the ribs associated
with each of said transverse portions having a
spark plug opening therein, an upper cylinder
head part having valve guides and gas passages
therein, and a plurality of separate fluid guiding
members interposed between said cylinder head
parts, each of said fluid guiding members encom-
passing the perimetral walls of a separate com-
bustion chamber to provide a channel for cir-
culating cooling oil in thin films over such walls
and having a top portion closely adjacent the
top combustion chamber wall to provide a channel
for circulating cooling oil in a thin film over said
top combustion chamber wall.

2,029,602

12. In an infernal combustion engine of the
kind in which cooling oil is forced in thin films
over the cylinder parts, a cylinder head structure
comprising a lower cylinder head part providing
combustion chamber walls having valve seat and
spark plug openings therein, said part having an
upper face comprising plane portions, an upper
cylinder head part having valve guides and gas
passages therein and a lower face comprising
plane portions adapted to seat against comple-
mentary plane portions of the upper face of the
lower cylinder head part, and a fluid guiding
member interposed between portions of said
cylinder head parts, said member providing space
for circulation of cooling oil in thin films over
substantially the entire area of the walls of said
combustion chamber and having an upper face
adapted to be engaged by a portion of the lower
face of said upper cylinder head part to hold said
member in position.

13. In a multiple cylinder overhead valve in-
ternal combustion engine of the kind in which
cooling-oil is forced in thin films over the cylinder
parts, a cylinder head structure comprising a

lower cylinder head casting having a rim portion ¢

and a plurality of transverse portions joined to
the rim portions by laterally extending ribs, each
of said transverse portions being longitudinally
spaced from the adjacent transverse portions at
each side thereof and providing combustion
chamber walls for a different cylinder having
valve seat openings and walls forming gas pas-
sages projecting upwardly from said valve seat
openings, an upper cylinder head casting having

walls providing gas passages adapted to register 3

with the gas passages in said lower casting, and
separate fluid guiding members interposed be-
tween said castings, said fluid guiding members
being generally cup-shaped and providing spaces
around said combustion chamber walls for cir-
culation of cooling oil in thin films, and said
members having upper faces adapted to abut
against cooperating face portions of the lower
face of the upper casting to hold them in position.

14. In a multiple cylinder overhead valve in-
ternal combustion engine of the kind in which
cooling oil is forced in thin films over the cylinder
parts, a cylinder head structure comprising a
lower cylinder head casting having a rim por-

tion and a plurality of transverse portions joined

to the rim portion by laterally extending ribs,
each of said transverse portions being longi-
tudinally spaced from the adjacent transverse
portions at each side thereof and providing com-
bustion chamber walls for a different cylinder
having valve seat openings and walls forming gas
passages projecting upwardly from said valve
seat openings, at least one of the laterally ex-
tending ribs associated with each of said trans-
verse portions having a spark plug opening there-
through, an upper cylinder head casting having
walls providing gas passages adapted to register
with the gas passages in said lower casting, and
a plurality of separate fluid guiding members

interposed between said castings to form spaces

for circulation of cooling oil in thin films around
said combustion chamber walls, each of said fluid
guiding members being of generally cup-like form
and having recesses through which said laterally
extending ribs extend and an upper face adapted
to abut against the ends of the walls providing
the gas passages in said upper cylinder head
casting.
NILS FREDRIK ANDERSSON.
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