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6 (Claims. 

My invention relates primarily to internal com 
bustion engines provided with valves of the pop 
pet type, and is especially related to engines hav 
ing separable cylinder heads and cylinder blocks. 

in nodern internal combustion engines, it is 
important that the Waves, almost universally of 
the poppet type, be provided with valve seats 
which are satisfactory from the standpoints of 
long life and ready replacement. When damaged. 
It is likewise a valuable design feature to con 
struct the valve seat of a special material differ 
enf, from the material of the engine as a whole. 

It is therefore an object of my invention to 
provide in an engine means for piroViding Valve 
seats which are especially durable and readily 
replaceable when worn. 
Another object of my invention is to provide 

an easily constructed unit containing a plurality 
of valve seats. 
A further object of my invention is to provide 

means for readily transferring heat from a valve 
seat to the cooling medium, 
An additional object of my invention is to pro 

widelineans for readily varying the compression 
25 volume of an internal combustion engine. The foregoing and other objects of my inven 

tion are attained in the embodiment illustrated 
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in the drawings, in which 
Fig. 1 is a cross-section on a transverse axial 

plane through an L-head engine of conventional 
type, 

Fig. 2 is a view similar to Fig. 1, of a modified 
form of engine in accordance with my invention. 

Fig. 3 is a plan of an engine with the cylinder 
head removed therefronn in order to show a nodi 
fied form of my invention. - 

Fig. 4 is a cross-section on a transverse axial 
plane of an overhead valve or I-head valve en 
gine disclosing my invention incorporated there 
With. 

Fig. 5 is a further modified form of engine, 
parts being in cross-section on a transverse axial 
plane. 

Fig. 6 is a plan view of the engine shown in 
Fig. 5, with the cylinder head removed. 

In its preferred form the engine of my inven 
tion includes a cylinder block, a detachable cyl 
inder head, and valve mechanism, and incorpo 
rates a plate interposed between the cylinder 

50 block and the cylinder head for carrying the 
valve seats. Although the engine of my invention is SuS 
ceptible of many modifications in accordance 
with the particular environment in which it is 
to be utilized, I have disclosed it herein in several 

(C. 23-188) 
major modifications to illustrate the principles 
involved. For example, as shown in Fig. 1, in a 
typical L-head internal combustion engine there 
is provided a cylinder block 6 in which there is 
a cylinder bore T forming a guide for a piston 
8 connected by means of a connecting rod 9 to 
the engine mechanism in the customary fashion, 
not shown. The cylinder block 6 not only incor 

i. 

porates a water jacket surrounding the cylin 
der bore and certain other parts of the engine, 
but likewise is provided with a gas passage 2. 
This latter can be either for the inlet of mixture 
to be exploded, for the admission of air in the 
event the Diesel cycle is employed, for the ex 
haust of products of combustion, or for both inlet 
and exhaust functions in the event the engine 
is of the single-valve type. In any event, flow 
through the passage 2 is governed by a poppet 
valve 3 of the standard kind, the stem 4 of 
which extends through a suitable guide 6 in the 
cylinder block to an appropriate actuating mech 
anism (not shown). 
To close the cylinder block and to provide an 

appropriate combustion chamber, a detachable 
cylinder head overlies both the cylinder bore 
and the valve 3. The cylinder head incor 

porates a, Water jacket 8 and is provided with 
a threaded aperture 9 for the reception of a 
Spark plug or a fuel-injection mechanism. The 
cylinder head is secured to the cylinder block 
6 by means of Suitable hold-down studs 2 with 
their accompanying nuts 22, in the conventional 
fashion. 
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In accordance with my invention I provide, 
between the cylinder block 6 and the cylinder 
head , a plate 23 which is a planar sheet, pref 
erably of metal, Substantially coextensive with 
the outlines of the cylinder head T. The plate 
is provided with an aperture 24, in order to ac 
commodate the valve 3, and the wall of the 
aperture to conforin to custon is tapered, as at 
26, to provide an appropriate seat for the valve. 
The material of the plate is preferably such as 
is especially adapted for use in conjunction. With 
the valve 3, and need not be, and usually is not, 
of the same material that constitutes the block 
8 or the head 7. The plate 23 is provided with 
a large opening 2 affording communication be 
tween the cylinder bore and the combustion 
chamber 28 within the head f, and is also pro 
vided with openings 29 for the passage of cool 
ing medium from the jacket to the jacket 8. 
On opposite sides the plate 23 preferably is abut 
ted by gaskets 3 and 32 of conventional Con 

35 

40 

50 

55 

  



O 

5 

20 

2 
struction in order to provide appropriate gas and 
liquid Seals. 
The thickness of the plate 23 is any amount 

desired, and I contemplate that plates of mate 
rially different thicknesses can be employed, si 
multaneously or successively, in the same engine 
in order to increase or decrease the volume of 
the combustion chamber 28 to vary the compres 
sion ratio of the engine. Furthermore, I contem 
plate that when the valve seats 26 are materially 
drawn and worn, rather than refinishing them 
(although such can be effected if desired) the 
entire plate 23 will be removed and replaced. 
For this purpose, the plate 23 can be secured to 
the block 6 by fastenings (not shown) other than 
those which hold the head 7 in place. I do 
not contemplate that such replacement will often 
be necessary, however, particularly in view of 
the fact that the flow of heat from the valve 
seat 26 can readily be controlled, not only by 
selecting appropriate material for the gaskets 3 
and 32 but likewise by arranging for a direct 

25 

30 

35 

45 

50 

55 

60 

65 

70 

heat flow from the seat 26 to the Water paSSage, 
such as 29 for example. This heat flow can be 
facilitated by recessing the plate 23 to provide 
an annular channel 33 encompassing the valve 
seat 26 and connected by a duct 34 in the plate 
23 with the passage 29, in order to provide local 
ized cooling Water circulation around each Valve. 
In this way, localized hot spots surrounding the 
valve can by appropriate design be completely 
eliminated from the construction. Of course, if 
desired, the gaskets 3 and 32 can be omitted, 
by providing a sufficiently accurate fit between 
the plate 23, on the one hand, and the cylinder 
block 6 and the cylinder head T, on the other 
hand. But customarily I prefer to employ the 
two gaskets as ShoWn. - 
As indicated in Fig. 2, the general construction 

is approximately the same, but in this instance 
the design does not contemplate that the renov 
able plate carrying the valve seat will extend for 
the full outline of the cylinder head. Rather, 
in this arrangement the cylinder block 4 is pro 
vided on the one hand with an undercut groove 
42, and on another portion with an outwardly 
and upwardly flaring chamfer 43. The remov 
able plate 44 is complementarily contoured, so 
that when the cylinder head 46 is detached from 
the cylinder block the plate 44 can be introduced 
first With the bevelled edge 47 fitting into the 
under-cut groove 42, and the replacement of the 
cylinder head 46 and the tightening of the head 
nuts A8 Will force the inclined face 49 on the 
plate closely to abut the chamfer 43 and positier. 
the parts accurately. Otherwise, the construc 
tion is substantially as heretofore described. 
In Fig. 3 I have indicated the utilization of a 

plurality of separate plates 5, 52, 53 and 54, for 
example, on a cylinder block in which the cyl 
inder bores 56 are arranged in line adjacent the 
Successive pairs of valve ports 5 and 58, respec 
tively, in the cylinder block. The individual re 
movable plates can be replaced in the event there 
is damage adjacent any one of the cylinders or 
adjacent any one of its associated valves, with 
out otherwise disturbing the assembly. 

In Fig. 4 there is disclosed an arrangement in 
which the cylinder block 6 is surrounded by a 
water jacket 62, differing from customary prac 
tice in that the upper end of the water jacket, 
is not closed, except at Widely spaced intervals, 

2,113,904 
by any cast material, but is ordinarily left wit. 
its upper portion 63 open. The closure is then 
effected by the plate 64 which is interposed be 
tween the block 6 and the cylinder head 68 and 
which also carries seats 67 for the overhead valves 
68. In this fashion the plate 64 not only serves 
as a valve seat and a closure for the combustion 
chamber 69, but also serves as a closure for thc 
water space 62 in order greatly to simplify the 
Coring of the Water Space in the islanufacture 
of the block 6 f. Similarly, the plate 64 can serve 
as a closure for the Water Space 65 in the hea, { 
66, to simplify the coring thereof. In addition, 
the plate 64 can be extended beyond the block. 
and head to provide cooling fins in the air 
Stream. 

in the arrangement shown in Figs. 5 and 6, the 
plate 7 does not extend for the full width of the 
cylinder block 72 but is fitted in a recess E3 there 
Of and carries a succession of valve Seats 4. The 
interengagement of the plate and the lock 2 
can be of the bevelled construction shown in 
Fig. 2, if desired. Preferably, the plate is pro 
Wided with a valve cage 6 and a valve stem 
guide 7, both of which fit in a bore 8 in the 
cylinder. block 2. Chainber 8 has a port 83 
registering with an opening 3 in the cage is to 
afford a Suitable gas passage. With this arrange 
ment, the entire valve assembly can be removed 
by removing the plate , leakage along the lon 
gitudinal boundary of which is precluded by off 
sets 82. 

I claim: 
1. In an engine, a cylinder block, a cylinder 

head detachable from said block and forming a 
combustion chamber therewith, a poppet valve 
Controlling flow to and/or from said combustion 
chamber, and a seat for said valve in the form 
of a plate of about the thickness of the head of 
Said valve disposed between said cylinder head 
and said cylinder block. 

2. In an engine having a cylinder block, a cyl 
inder head, and a poppet valve, the combination 
of a plate forming a seat for said valve, said plate 
being disposed between said cylinder block and 
Said cylinder head and being defined by two par 
allel planes one of which is substantially the 
plane of the head of said valve. 

3. In an engine having a cylinder block, a cyl 
inder head detachable therefrom and valves for 
Said cylinder, the combination of a single thick 
neSS of metal constituting a planar plate inter 
posed between said cylinder block and said cyl 
inder head and having apertures therein for the 
reception and seating of said valves. 
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4. In an engine having a cylinder block, a cyl 
inder head adapted to overlie said block, and a 
relatively thin, uniform, substantially solid metal 
plate having valve seats formed therein inter 
posed between said cylinder block and said cyl 
inder head. 

5. As an article of manufacture for use in { 
poppet valve engine, a metal plate formed to pro 
Wide a plurality of poppet valve seats and being 
Substantially free of internal cavities. - 

6. In an engine having a cylinder block, a cyl 
inder head adapted to overie said block, and a 
metal plate interposed between said head and 
Said block, said plate being formed to provide f, 
plurality of engine valve seats and baing substain 
tially free of internal cavities. 

JOHN R. RIPPE. 
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