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My invention relates to cylinder heads. It has 
to do, more particularly, with a cylinder head for 
use on an internal combustion engine and Which 
is made in two or more parts, one part preferably 
being composed of copper, or copper alloy, al 
though certain features of my invention are not 
necessarily limited thereto. 
Copper or copper alloys have been used re 

cently in making cylinder heads because of cer 
tain desirable physical properties of the copper or 
copper alloys Which bring about many advantages 
not possessed by cylinder heads of cast iron, alu 
minum or other materials. Recently, it has been 
proposed to cast cylinder heads from a copper 
or copper alloy as this is an economical Way of 
producing such cylinder heads. However, there 
are certain difficulties. Which are encountered in 
casting a cylinder head from copper or copper 
alloys, which are known to any one familiar with 
foundry or metallurgical practice. It is diffi 
cult or almost impossible to cast a satisfactory 
cylinder head in One piece from copper or copper 
alloys when it is necessary to form a Water Space 
for the Water jacket completely within the copper 
casting. These difficulties are overcome by mak 
ing the cylinder head in two or more parts or 
sections. So that the water space of the water 
jacket is not formed Wholly within One of the 
parts or Sections. 
Although the casting difficulties are overcome 

by making cylinder heads, in two or more parts 
or sections, certain other difficulties are brought 
about by constructing the cylinder heads in this 
manner. Cylinder heads have been made in two 
pieces, embodying a lower main portion and an 
upper cap portion, but these heads have not been 
satisfactory due to leakage which occurs during 
operation at the joint between the cap and the 
main portion of the head and between the main 
portion of the head and the engine block. In 
this type of cylinder head, both the head itself 
and the cap are retained on the block or held by 
the same set of hold-down studs or bolts. It is 
necessary to provide a gasket between the head 
and the cap and between the head and the block. 
The cap gasket is subjected to extremely high 
explosion loads and is the weak link in the de 
sign. It must be Sufficiently soft and conformable 
to seal in the circulating engine cooling Water and 
it must be hard and strong enough to resist the 
high pressure and pounding of the explosion loads. 

If a cap gasket is used which is sufficiently hard 
and resistant to withstand the explosion preSStre 
without compression, it is more than likely that 
it will be unable to seal in the cooling water par 

(Cl. 123-173) 
ticularly adjacent to the spark plug wells and 
bOSSes, as generally there are no closely adjacent 
hold-down studs. If this gasket is made softer 
and more conformable so as to seal in the Water 
in the jacket, it will undoubtedly be subject to 
compression under the explosion loads. Just as 
Soon as this compression of the cap gasket occurs, 
the head will be loose on the block and since the 
gasket between the head and the block will no 
longer be under the proper compression, leakage 
past this gasket will occur, allowing the cooling 
Water to seep or flow into the cylinder bores and 
the fire of the explosion to blow over the gasket 
itself, thus quickly burning it out. Explosions in 
one chamber then blow through into the adjoining 
One and Water leaks into cylinder bores down 
through into the crank case and total ruination 
of the engine almost immediately follows. At 
tempts have been made to overcome these diffi 
culties by designing special types of cap gaskets 
but these attempts have not brought about the 
desired results. 
One of the objects of my invention is to provide 

a cylinder head which is made of a plurality of 
parts, one part preferably being composed of cop 
per Or Copper alloy, So as to facilitate casting 
thereof and so that part of the head may be made 
of metal other than copper or of thinner wall 
Sections of copper. 
Another object of my invention is to provide a 

cylinder head made of two or more parts which 
is so designed that there will be no danger of 
leakage between the parts of the cylinder head 
and between the head and the engine block and 
Wherein this result may be accomplished without 
the use of Special types of gaskets. 
In its preferred form my invention contem 

plates the provision of a cylinder head composed 
of tWO sections, a lower section which rests on 
the engine block and may be termed the head 
and an upper section which is mounted on the 
lower section and may be termed the cap. The 
head is preferably made of copper or copper alloy 
and has the done or upper end of the combus 
tion chamber formed therewithin. It is desirable 
to have the dome Or upper end of the combustion 
chamber formed of copper or copper alloy be 
cause of its high physical properties and high 
Conductivity, which bring about a number of ad 
Wantages, Such as an increased compression ratio 
Without detonation, a Saving of fuel with increased 
pOWer, etc. Part of the water space of the Water 
jacket will be formed in the head and part in the 
cap and this will greatly simplify casting of the 
head. The cap member may be composed of 
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2 
thinner wall sections of copper than the head 
proper or it may be composed of some other metal 
such as aluminum which is lighter in Weight and 
less expensive. 
In order to prevent leakage between the cap 

and the head and between the head and the 
engine block, the cap and the head have a special 
design and I have devised special means for hold 
ing the cap and the head in position on the engine. 
The head proper is held on the engine block by a 
Set of hold-down Studs or bolts and the cap men 
ber is attached to the head proper by an addi 
tional set of bolts which are entirely independent 
of the cylinder head hold-down studs or bolts. 
This entirely eliminates any danger of leakage 
without the use of special types of gaskets. The 
cap gasket will not be subject to compression and 
explosion loads and, therefore, the disadvantages 
pointed out in the discussion of prior art two 
piece heads will not be present in the head which 
I have devised. 
The preferred embodiment of my invention is 

illustrated in the accompanying drawings wherein 
similar characters of reference designate Corre 
sponding parts and wherein: 

Figure 1 is a perspective view of a two-piece 
engine head made in accordance with the prin 
ciples of my invention and showing how the head 
is mounted on the engine. 

Figure 2 is a transverse section taken through 
the structure illustrated in Figure 1. 

Figure 3 is a plan view of the cap member of 
the cylinder head. 

Figure 4 is a transverse section taken substan 
tially on line 4-4 of Figure 3. 

Figure 5 is a transverse section taken Substan 
tially on line 5-5 of Figure 3. 

Figure 6 is a plan view of the lower part or head 
proper of the cylinder head. 

Figure 7 is a transverse section taken substan 
tially on line 7-7 of Figure 6. 

Figure 8 is a longitudinal section taken Substan 
tially along line 8-8 of Figure 6. 
With reference to the drawings, I have illus 

trated an engine block upon which a cylinder 
head made according to my invention is mounted. 
This cylinder head preferably comprises a lower 
part or section 2 which forms the head proper 
and an upper part or section 3 which may be 
termed a cap member. The head proper 2 is pref 
erably cast from copper or copper alloy. How 
ever, it may be formed in other Ways from copper 
or copper alloy or may even be made from mate 
rial other than copper or copper alloy. 

It Will be noted from Figure 2 that the dome or 
upper portion 4 of the combustion chamber of 
the engine is formed wholly within the head 2 
which, as stated, is preferably formed of copper 
or copper alloy. As previously stated, it is de 
sirable to have the dome or the upper portion of 
the Walls of the combustion chamber formed of 
copper or copper alloy because of its high physi 
cal properties and high conductivity, which bring 
about a number of advantages, Such as an in 
creased compression ratio without detonation, a 
saving of fuel with increased power, etc. The cap 
3 is preferably made Of aluminum although it 
may be made of other metal. Because of this 
two-piece construction, it is possible to make the 
lower section or head 2 of copper and make the 
cap 3 of other material which is less expensive. 
However, the cap 3 could be made of copper or 
copper alloy and thinner wall sections than those 
of the head 2 could be employed because the cap 
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3 is not subjected to compression and explosion 
loads. 

It Will be noted from Figure 2 that the large 
Water space 5 and the Water space 6 of the Water 
jacket of the engine are formed partly within the 
copper or copper alloy portion or head 2 and 
partly within the cap 3. This greatly facilitates 
Casting of both parts of the head and especially 
Of the copper or copper alloy portion 2. Because 
Of this structure it is possible to obtain a sound 
copper or copper alloy casting for the portion 2 
of the head. 
In order to mount the cap member 3 and the 

head proper 2 on the engine in such a manner 
as to prevent leakage between the cap and the 
head proper and the head proper and the engine 
block, I provide the structure now to be described. 
The head proper 2, as shown best in Figure 1, is 
of Substantially greater area than the cap 3. 
Consequently, the edges of the cap Will be Spaced 
Within the edges of the head proper for the 
greater portion of the distance around the head. 
This forms a ledge or shelf 7 on top of the head 
2 which is not covered by the cap 3. A plurality 
of hold-down studs or bolts 8 are disposed at 
spaced intervals around the periphery of the 
member 2. These studs 8 are threaded into the 
engine block and have nuts 9 threaded on their 
upper ends which contact with the ledge or shelf 
7. The studs 8 are disposed in bosses 0, formed 
on member 2, which are cored out as at f to 
reduced the volume of metal in then Which makes 
it possible to obtain castings which are more 
Sound, especially if the member 2 is cast from 
copper or copper alloy. 
At one side of the head the cap 3 has its edge 

substantially in alignment with the member 2. 
Consequently, at this side it is necessary to form 
wells 2 in the cap member 3 for receiving the 
stud nuts 3 which are disposed on the upper 
ends of studs 4 which are used for aiding in 
holding down the member 2. One of the wells 2 
and studs 4 are also disposed substantially at 
the center of the cap member 3 and another is 
disposed substantially in alignment therewith 
adjacent the opposite edge of the cap. The ar 
rangement of the wells 2 is best illustrated in 
Figure 3 from which it will be apparent that the 
Wells are arranged in one longitudinal row adja 
cent one edge of the cap 3 and also in a trans 
Verse row located Substantially midway betweet 
the ends of the cap. The studs 4 pass down 
Wardly through bosses 5 formed in the member 
2 and have their lower ends threaded into the 
engine block. The bosses 5 are also cored out. 
The member 2 is cored out at a number of points, 
as indicated in the drawings, to reduce the vol 
lume of metal therein and, thus, facilitate casting. 
The Wells 2 formed in the cap member are of 
Such a diameter as to permit spacer washers f3a. 
to be disposed therein without contact with the 
Walls thereof. These spacer washers 3a will 
contact only with the top surface of the member 
2. It Will be seen that the hold-down studs 8 
and f4 merely act to hold the member 2 down in 
p0Sition on the engine block and do not function 
to hold the cap member in position. 

I provide an entirely separate and independent 
Set of hold-down studs or bolts for holding the 
cap member 3 in position on the member 2. Thus, 
as shown in Figure 2, I provide a plurality of 
hold-down Studs or bolts 16. These studs 6 
pass through bosses formed on the cap mem 
ber 3 and have their lower ends threaded into 
bOSSes f8 formed on the member 2. The upper 
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2,060,407 
end of each stud has a nut f9 threaded thereon. 
I also provide well members 20 in the cap mem 
ber 3 for receiving the spark plugs 2 so that they 
may be threaded into the member 2 as indicated 
at 22. The hold-down studs 6 for the cap are 
disposed in spaced relation all along the edge 
of the cap member, and are disposed at positions 
spaced inwardly from the edges of the cap and 
towards the middle thereof. These studs f6 
are so disposed that at least three and in Some 
cases four studs are provided adjacent each Well 
2 and three or these studs are provided adjacent 
each of the spark plug wells 20. It is desirable 
to arrange the studs in this manner SO as to 
effectively prevent leakage of water from the 
water jacket into these wells and especially into 
the spark plug wells. To prevent leakage be 
tween the cap and head proper a gasket 23 is 
provided. However, this gasket may be an ordi 
nary treated paper gasket since it Will not be 
subjected to the explosive forces. A cylinder 
head gasket 24 is also provided between the men 
ber 2 and the engine block. 

It will be apparent that the head proper is 
held down on the engine block by the studs 8. 
and 4 which are entirely separate and inde 
pendent from the studs 6 which hold the cap on 
the head proper. No heavy explosion loads What 
ever affect the cap gasket 23 and, Consequently, 
there is no danger of leakage developing at this 
point as it did in prior art tWO-piece heads. Con 
sequently, it is not necessary to use a Special type 
of gasket at this joint. Also, with this structure 
there is no danger of leakage developing at the 
joint between the head proper and the engine 
block where the gasket 24 is disposed. Where 
both the cap and the head proper Were held 
down by the same set of studs, leakage developed 
at this point at the time the cap gasket WaS 
subjected to compression, due to the explosive 
forces, which brought about loosening of the 
head on the engine block. 

It will be apparent from the above description 
that I have provided a cylinder head having 
many desirable features. Because the cylinder 
head is made in two pieces, casting is faciliated 
and it is possible to obtain a Sound casting for 
the head proper of copper or copper alloyS. 
Since the upper end of the combustion chamber 
is formed wholly within the copper or copper 
alloy section of the cylinder head, the advan 
tages of a one-piece copper or Copper alloy cyl 
inder head Will be obtained. Furthermore, With 
my cylinder head, although I do employ two 
sections, there is no danger of leakage developing 
between the two sections of the head or between 
the head and the engine block. 
Although I have specified that the cylinder 

head is made of two sections, viz., the head prop 
er and the cap, it Will be apparent that the cap 
might be made in several Sections and the head 
proper might be made in several Sections. One 
Of the most important features of my invention 
is to have the cap member and the head proper 
held in position by independent means. Al 
though I have described this feature as being ap 
plicable to a head composed of a cap member 
of aluminum and a lower section of copper, it 
Will be apparent that it is not limited in its ap 
plication to a head made of these particular 
materials. 
In the following claims where I specify “cop 

per' or "aluminum', I intend to cover also cop 
per alloys and aluminum alloys. 

3. 
Having thus described my invention, what I 

claim is: 
1. In combination, an engine block, a cylinder 

head comprising a lower Section and a cap men 
ber, a set of hold-down studs for securing the 
lower section on the engine block, and a set of 
independent hold-down studs for securing the 
cap member on the lower Section, said cap men 
ber having a plurality of Wells formed therein 
and said lower section having openingS formed 
therein directly beneath the Wells, certain of Said 
first-named hold-down studs projecting through 
certain of said wells into the corresponding open 
ings and spark plugs projecting through Certain 
other of Said wells into the corresponding Open 
ings, said hold-down studs for the cap being SO 
arranged that a plurality thereof are disposed 
around each well, said first-named set of hold 
down studs functioning to Secure the lower Sec 
tion only on the engine block. 

2. In combination, an engine block, a cylinder 
head comprising a lower Section and a Separate cap 
member, said cap member and said lower Section 
cooperating with each other to form a space for 
receiving cooling fluid, means for Securing the cap 
member only to the lower Section, said means 
comprising adjustable hold-down Studs, a gasket 
disposed between said cap member and Said lower 
Section, said cap member having a plurality of 
Wells formed therein and extending therethrough 
SO as to expose portions of the lower Section there 
beneath and said lower section having a plurality 
of openings formed therein which are in align 
ment With Said Wells, neanS for Securing the 
lower Section only to the engine block, Said means 
Comprising independent adjustable hold-down 
studs, a gasket disposed betWeen Said lower Sec 
tion and Said engine block, said last-named hoid 
down studs projecting into the openings in the 
lower section disposed in alignment with certain 
of Said Wells and bearing against the lower sec 
tion only, and Spark plugs projecting into the 
openings in the lower section disposed in align 
ment with certain other of said wells and bearing 
against the lower Section only, said hold-down 
Studs for the cap being so arranged that, a plu 
rality thereof are disposed around each well, said 
lower Section having the dome of a combustion 
chamber formed therein, said cylinder head being 
So designed that the forces produced by the firing 
preSSure in the combustion chamber Will be pre 
cluded from compressing the gasket between said 
Cap member and said lower Section thereby caus 
ing leakage of the cooling fluid at said gasket. 

3. In combination an engine block, a cylinder 
head comprising a lower Section and a separate 
cap member, Said cap member and said lower sec 
tion cooperating with each other to form a space 
for receiving cooling fluid, means for Securing the 
cap member only to the lower section, said means 
comprising hold-down studs, said cap member 
having a plurality of wells formed therein and 
extending therethrough so as to expose portions 
Of the lower Section therebeneath and said lower 
Section having a plurality of openings formed 
therein which are in alignment with said wells, 
means for Securing the lower section only to the 
engine block, Said means comprising independent 
hold-down Studs, Said last-named hold-down 
Studs projecting into the openings in the lower 
Section disposed in alignment with certain of said 
Wells and bearing against the lower section only, 
and Spark plugs projecting into the openings in 
the lower Section disposed in alignment with cer 
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4. 
the cap being so arranged that a plurality there 
of are disposed around each Well, Said lower Sec 
tion having the dome of a combustion chamber 
formed therein, said cylinder head being so de 
signed that the forces produced by the firing pres 
sure in the combustion chamber will be precluded 
from affecting the joint between said upper Sec 
tion and Said lower Section and thereby causing 
leakage. * 

4. In combination an engine block, a cylinder 
head comprising a lower Section and a separate 
cap member, Said upper Section and Said lower 
section cooperating with each other to form a 
Space for receiving cooling filuid, means for Secur 
ing the cap member only to the lower section, 
said means comprising hold-down studs, said 
cap member having a plurality of Wells formed 
therein and extending therethrough. So as to ex 
pose portions of the lower section therebeneath 
and said lower section having a plurality of open 
ings formed therein Which are in alignment with 
Said wells, means for Securing the lower Section 
only to the engine block, Said means comprising 
independent hold-down Studs, Said Openings in 
the lower Section which are in alignment with 
Said wells having members projecting thereinto, 
Said hold-down Studs for the cap being so ar 
ranged that a plurality thereof are disposed 
around each Well, Said lower Section having the 
dome of the combustion chamber formed therein, 
said cylinder head being so designed that the 
forces produced by the firing pressure in the 
combustion chamber will be precluded from af 
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fecting the joint between said upper section and 
said lower section and thereby causing leakage. 

5. In combination an engine block, a cylindel' 
head comprising a lower Section and a separate 
cap member, means for securing the cap member 
only to the lower section, said means comprising 
hold-down studs, said cap member having a plu 
rality of Wells formed therein and extending 
therethrough so as to expose portions of the lower 
Section therebeneath and Said lower Section hav 
ing a plurality of openings formed therein which 
are in alignment with Said Wells, means for Se 
curing the lower section only to the engine block, 
said means comprising independent hold-down 
Studs, Said last-named hold-down studs project 
ing into the openings of the lower Section dis 
posed in alignment with said Wells and contact 
ing with the lower section only. 

6. In combination, an engine block, a cylinder 
head comprising a lower Section and a Separate 
cap member, means for Securing the cap member 
only to the lower Section, Said cap member having 
a plurality of Wells formed therein and extending 
therethrough. So as to expose portions of the 
lower Section therebeneath and Said lower Section : 
having a plurality of openings formed therein 
Which are in alignment With Said Wells, and inde 
pendent means for Securing the lower Section only 
to the engine block, Said openings in the lower 
Section, which are in alignment. With said Wells 
having members projecting thereinto which bear 
against the iOWer Section only of the head. 
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