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9 Claims.

This invention relates to means, in the nature
of an attachment, for converting L-type engines
to valve-in-the-head type, and more particularly
to an attachment comprising a cylinder head car-
rying the exhaust valves. :

While the invention is applicable to other
makes of engines, it is designed especially for
converting “Ford” engines of the 8 and 12-cyl-
inder V-class. Such engines, as commonly con-
structed, have both iInlet and exhaust valves
mounted in the L-type block, the exhaust gases
flowing from the valves through more or less
restricted passages extending through the engine
block itself to exhaust ports on the’ opposite side.
This not only results in the creation of an ob-
Jjectionable back pressure on the engine, but the
bringing of the hot gases into such close and
extended contact with the walls of the water
jacket tends to unduly heat the same.

One object of the invention, therefore, is to
provide an improved cylinder head carrying ex-
haust valves located immediately above the cyl-
inders and discharging directly into the exhaust
manifold, which cylinder head may be applied to
existing engines in place of the head with which
they were originally equipped.

Another object is to devise improved and sim-
ple means by which the new exhaust valves may
be effectively operated from the existing cam
shaft. ‘

Still another object 1s to devise an -improveq
valve-operating rocker arm, and housing there-
for.

A stil]l further object is to provide an improved
cylinder head which, while itself air-cooled, is
equipped with & water connection by means of
which cooling liquid may be supplied to the usual
water jacket of the cylinder block. ‘

With the above and other objects in view, and
to improve generally upon the details of such

devices, my invention consists in the construc-

tion, arrangement and combination of parts here~
inafter described and claimed, and illustrated in
the accompanying drawings, forming part of this
specification, in which drawings:— )

Fig. 1 is a transverse section through a V-
type engine equipped with my improved head car-
rying the exhaust valves and associated mecha-
nism, parts being shown in elevation;

Fig, 2 is a plan view of my improved cylinder
head itself, parts being omitied for the sake of
clearness;

Fig. 3 is an edge or side view of the cylinder
head shown in Fig. 2, parts being omitied and
other parts being shown in section;
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Fig. 4 is a plan view on an enlarged scale
showing my improved rocker arm and rocker arm
housing with cover removed;

Fig. 5 is a transverse section on an enlarged
scale through my improved cylinder head, sub-
stantially on the line 5—58 of Fig. 2, looking in
the direction of the arrow; and

Fig. 6 is a similar section substantially on the
line 6—6 of Fig. 2, looking in the direction of
the arrow.

Referring to the drawings in detail, I have
illustrated a “Ford” engine of the V-8 type, that
is to say, an engine comprising two sets of four
cylinders each, disposed at an angle to each
other. The cylinders are indicated at i, and the
usual water jacket at 2. 3 designates the usual
cam shaft which is located at the angle of the
V and serves to operate both sets of valves.

In these engines, as ordinarily constructed,
both inlet and exhaust valves are carried by the
L -type cylinder blocks, and are disposed one be-
hind the other in a row. The sectional view con-
stituting Fig. 1 is taken through the exhaust
valve of one cylinder and the inlet valve of the
other.

In the said Fig. 1 is shown a pair of recipro-
cating plungers 4, slidably mounted adjacent the
cam shaft so as to be operated by the cams to
actuate the several valves. As shown at the right
of Fig. 1, an operating rod § extends from the
plunger 4 and passes through e guide 8, this rod
carrying at its upper end an inlet valve 1. Fuel
mixture is supplied to this valve from the intake
manifold 8 through the passage 8. 10 designates
the spark plug which is set in the cylinder head
immediately above the intake valve 1.

As ordinarily constructed, these “Ford”engines
are provided with passages 1® extending from the
exhaust valves transversely through the cylinder
block to exhaust outlets i* which discharge into
the exhaust manifold (not shown). Owing to
the relatively small size and substantial length .
of these passageways, they tend to create a back
pressure in the engine., Also, because of the
fact that they pass through the engine block in
close proximity to the water jacket, the passage
ot exhaust gases therethrough tends to produce
undue heating of the water.

To remedy these defects, I have devised the im-
proved cylinder head and associated parts shown
in the drawings. This cylinder head is designat-
ed in its entirety by the reference numeral {4
and is preferably of the air-cooled type, being
provided with longitudinally extending, upstand-
ing fins 12, as shown. Projecting from the top
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of the cylinder head are a plurality of apertured
bosses i3, adapted to receive the usual bolts for
securing the head to the cylinder block. The
head 11 is also provided with interforly threaded
bosses 14 to recelve the spark plugs, which are
located directly over the existing inlet valves.

The head il is formed with a plurality of
valve seats 18§, each directly over the correspond-
ing cylinder, and adapted to engage each of these
seats is an exhaust valve I8, having a stem (7.

10

Extending upwardly and laterally from each

exhaust valve seal 15, at the opposite side.of the
engine block from the inlet valves, is an exhaust
passage |8 terminating in a bolting flange 18 by
means of which the exhaust manifold 19* may
be attached. ’

Also extending upwardly from the head i1 at
a point adjacent each exhaust passage I8 is a
hollow boss 28, the upper end of this boss and
the upper surface of the wall of the exhaust
passage I8 being preferably at the same height.
Also, the upper surface of such wall is prefer-
ably ground flat as shown at 18% in Fig. 2, and
the upper end of the boss 20 is also flat and is
provided with a laterally extending bolting lug
2f baving a threaded opening 22, as shown in
Fig. 5.
~ As hereinafter described, each exhaust valve
{8 is operated by a rocker arm and push rod, and
I provide a novel and improved individual housing
to enclose these parts. This housing, as best
shown in Fig. 1, is of substantial inverted
U-shape, comprising an outer wall 23 and an
inner wall 24 forming a pair of spaced legs. One

leg of said housing is supported upon the flat 3;

upper surface 18 of the exhaust passage 18, and
the other leg is supported upon the upper end of
the hollow boss.20. Projecting laterally from
each of these legs are bolting lugs 25 and 26,
and bolts 21 pass through these lugs into
threaded openings 22 formed in the wall of the
passage I8 and in the bolting lug 21, respec-
tively. Thus, the rocker arm housing is rigidly

secured to the head It at a point substantially -

above the general outer surface thereof, and the
space between the legs of the housing serves to
provide for free circulation of air so as to assist
in cooling the parts.

The upper or outer end of the housing is open
and is normally closed by means of a cap or
cover 28. This is provided with laterally extend-
ing bolting lugs 29 through which bolts 30 pass
into threaded sockets formed in correspondingly
located lugs 23%; carried by the housing. By re-
moving the cover 28, ready access may be had
to the rocker arm for adjusting the clearance
between it and the valve stem.

Set into an opening in an inwardly projecting
boss I8P on the exhaust passage 18 is a guide 31
through which the valve stem [T freely slides,
this guide being surrounded by a helical spring
32, bearing under a washer 33 at the upper end
of the valve stem and serving to urge the valve
to closed- position. A roller 34, carried at one
end of a rocker arm 38, engages the upper end
of the valve stem (7, such rocker arm being
pivotally mounted on a shaft 36 carried in bosses
37 formed on the housing 23, and thus wholly
supported by said housing.

Set into the enlarged end 38 of the rocker arm
opposite the roller 34 is a set screw 38 provided
with & lock nut 48, and formed at its lower end
with a ball 41. This ball is received in a8 socket
42 formed at the end of a push rod 43, which
push rod also has a ball or rounded portion 44
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at its lower end which is received in a socket 48
formed in the plunger 4. .
In converting an existing engine of the kind
described into a8 valve-in-the-head type, I pro-
ceed as follows. I remove the existing cylinder
head and also remove the existing exhaust valves
and exhaust manifold, while leaving the exist-
ing Inlet valves intact. In each exhaust
valve seat opening, I place a special plug
or bushing 46 as shown in Pig. 1. This is
machined to a press fit in the valve guide
opening and also fits snug on the exhaust valve
seat. Thus, the existing exhaust port is entirely
closed. The plug or bushing is machined at its
end to coincide with the top of the cylinder
block. Having placed these plugs or bushings
in position, I then mount my improved cylinder
head upon the block, in place of the existing
head, employing the usual gasket between the
head and block. By reference to Fig. 1, it will
be seen that the bushing 46 is sealed off from
the cylinder by such gasket at the point 47,
and that thus the new exhaust valve 16 is sub-
stituted for the existing exhaust valve. This
new exhaust valve, being positioned immediately
over and in alignment with the cylinder, and
discharging directly into the exhaust manifold,
entirely independently of the existing exhaust
passages, affords free discharge of the gases,
thus eliminating back pressure, and also dis-
charges the hot gases without bringing them
into contact with the cylinder block or water
jacket, thus avoiding objectionable overhesting.
An important feature of my design consists
in the construction and arrangement of the push
rod 43. By reference to Pig. 1, it will be noted
that the plug or bushing 46 is provided with a
longitudinally extending opening 462, which reg-
isters and is in alignment with a similar open-
ing 20* extending through the boss 20, and it
will also be observed that these openings 202
and 46* are of substantially greater diameter
than the rod 43. This affords a substantial
clearance around the rod, throughout its length.
Thus, it will be seen that the rod is supported
by ball and socket joints at its ends, but is wholly
unsupported or free from contact with other
parts throughout its length between its ends.
As a result, the rod is free to move laterally as
well as longitudinally, and may thus partake of
a slight swinging motion to conform with the
rocking movement of the rocker arm 35.

The desired clearance between the roller 34
and valve stem 17 is obtained by adjusting the
set screw 39, and it will be seen that the spring
32 serves to hold the ball and socket joints at
the ends of the push rod in snug engagement, so
as to maintain the rod in position and prevent
ratiling.

Referring again to Fig. 1, 50 designates the
usual water connection with which engines of
this type are equipped, such water connection
being provided with a boiting flange 58*. In my
improved cylinder head, I provide a flat surface
adapted to receive this bolting flange and having
an opening 48 communicating at one end with
the water connection or conduit 58 and at its
other end with a recess 48* formed in the under
surface of the head and communicating with
the water jacket in the engine block. My im-
proved head is also provided with bolt holes 48,
surrounding the opening 48, the innermost bolt
hole 48, as shown in Fig. 6, being surrounded
by an interior boss 48%. This bolt hole registers
with a similar bolt hole in the engine block.
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Bolts pass through the bolting flange 50s and
through the other bolting holes 49 and into the
engine block, while a third bolt passes through
2 hole in the flange 50* and into a special
threaded socket 49°, formed in the improved
cylinder head, as shown in Figs. 2 and 6.

Thus, although my improved cylinder head is
air-cooled, I provide means by which the exist-
Ing water connection may be attached thereto
{n such manner that the cooling water may flow
through the head into the existing water jacket
in the engine block,

What X claim is:

1. Means for converting into the valve-in-the-
head type engines of the L-type having inlet and
exhaust valves normaily mounted in the engine
block, said means comprising a plug shaped to fit
within and engage the existing exhaust valve
seat, sald plug terminating substantially flush
with the surface of the engine block, a cylinder
head adapted to cover said seat and plug, an ex-
haust valve mounted in said head directly over
the cylinder, a rocker arm for actuating said ex-
. haust valve, and a push rod engaging said rocker

arm and operated by the existing cam shaft,

2. Means for converting into the valve-in-the-
head type engines of the L-type having inlet
and exhaust valves normally mounted in the en-
gine block, said means comprising a plug shaped
to fit within and engage the existing valve seat, a
cylinder head adapted to cover said seat and
plug, said plug having an opening extending lon-
gitudinally therethrough, and said head having
an opening registering therewith, an exhaust
valve mounted in said head over the cylinder, a
rocker arm for actuating said exhaust valve, and
a push rod for operating said rocker arm working
freely through said openings. .

3. Means for converting into the valve-in-the-
head type engines of the L-type having inlet and
exhaust valves normally mounted in the engine
block, said means comprising a plug shaped to it
within the existing exhaust valve seat, a eylinder
head adapted to cover sald seat and plug, said
plug having an opening extending longitudinally
therethrough, and said head having an opening
registering therewith, an exhaust valve mounted
in said head over the cylinder, a rocker arm for
actuating said exhaust valve, and a push rod for
operating said rocker arm working freely through
sald openings, said rod being of substantially
smaller diameter than said openings so as to
provide g clearance around said rod permitting it
to oscillate Iaterally as well as move longitudi-
naily.

gy Means for converting into the valve-in-the-
head type engines of the L-type having inlet
and exhaust valves normally mounted in the en-
gine block, said means comprising & plug shaped
to fit within the existing exhaust valve seat and
terminating substantially flush with the surface
of the engine block, & cylinder head adapted to
cover sald seat and plug, said plug having an
opening extending longitudinally therethrough,
and said head ‘having a hollow boss disposed in
alignment with said opening, said head having
an exhaust passage and an exhaust valve mount-
ed therein, the outer wall of said passage being
of substantially the same height as said boss, an
individual rocker arm housing supported on said
wall and boss, & rocker arm in said housing en-
gaging at one end said valve, and & push rod ex-
tending into said housing through said aligned
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opening and hollow boss and engaging the other
end of sald rocker arm.

5. Means for converting Into the valve-in-the-
head type engines of the L-type having inlet
and exhaust valves normally mounted in the en-
gine block, and having a cam shaft, sald means
comprising a cylinder head adapted to cover and
seal the normal exhaust valve seat and having
an opening registering therewith, an exhaust
valve In said head over the cylinder, a rocker arm
for actuating said valve, and a push rod having
at one end a pivotal connection with sald rocker
arm and at the other end an operative connec-
tion with sald cam shaft, said push rod extending -
through said opening and being wholly unsup-
ported between its ends, whereby it is free to
swing laterally as said arm rocks,

6. Means for converting into the valve-in-the-
head type engines of the L-type having inlet and
exhaust valves normally mounted in the engine
block, and having a cam shatt, said means com-
prising & cylinder head adapted to cover and
seal the norma] exhaust valve seat and having an
opening registering therewith, an exhaust valve:
in said head over the cylinder, a rocker arm
housing of substantially inverted U-shape, hav-
ing two legs supported on said head, a rocker arm
mounted in sald housing, the stem of said valve
entering one leg and engaged by said arm, and a
push rod extending through said opening and en-
tering the other leg and engaging said arm.

7. Means for converting into the valve-in-the-
head type engines of the L-type having inlet and
exhaust valves normally mounted in an engine
block having - water Jacket, supplied with water
through & conduit, said means comprising a solid,
alr-cooled cylinder head adapted to be secured
to said block and seal the normal exhaust valve
seat therein, said head having a water passage
extending transversely directly therethrough be-
tween the inner and outer surfaces thereof and
communicating at its inner end with said water
Jacket, and means for securing said conduit to
the outer end of said passage.

8. Means for converting into the valve-in-the-
head type engines of the L-type having inlet and
exhaust valves normaily mounted in the engine
block, and having a cam shaft, sald means com-
prising a cylinder head adapted to cover and seal
the norms] exhaust valve seat, an exhaust valve
in said head over the cylinder, a rocker arm for
actuating said exhaust valve, and a push rod for
operating said rocker arm and having an opers-
tive connection with said cam shaft, said head
having an exhaust passage extending laterally
therefrom at the side opposite that on which
said normal exhaust valve seat is located, and
wholly independent of said seat.

9. Means for converting into the valve-in-the-
head type engines of the L-type having inlet and
exhaust valves normally mounted in the engine
block, and having a cam shaft, said means com-
prising & cylinder head adapted to cover and seal
the normal exhaust valve seat, an exhaust valve
in said head over the cylinder, an individual
rocker arm housing separable from but mounted
on said head over said exhaust valve, & rocker
arm within and carried wholly by said housing,
said rocker arm constricted to actuated said ex-
haust valve, and a push rod engaging said rocker
arm within said housing and having an operative
connection with said cam shaft.

TURMAN N, SMITH,
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