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Jo all who), it may concern; 
Be it known that , PAUL iBNTSCHKE, a 

citizen of Germany, residing in St. Louis, 
Missouri, have invented the following de 
scribed Improvements in Cylinder-Heads. 
The purpose of the invention is to Secure 

a stronger and safer head construction for 
water-cooled internal combustion engines, 
which is accomplished by a virtual separa 
tion in the head casting of the parts which 
carry the poits or passages for intake and 
exhaust and the parts which serve for the 
clamping of the head to the end of the cylin 
der, so that the mechanical and thermal 
strains are substantially confined to different 
regions and their effects thereby rendered 

3. 

less severe. Such separation also periinits the 
said passages to be in the form of free pipes, 
disposed as desired, and surrounded at all 
sides by the water of the cooling jacket or 
other cooling medium and united only at 
their ends with the head, whereby they are 
unrestricted in 1espect not only to their ther 
mal expansions and contractions, and ale 
adequately cooled, but also in respect to their 
shrinkage strains after casting. The design 
and location of the lateral ports of a multi 
cylinder engine are, thus, unrestricted by 
the exigencies of the clamping means, which, 

30 for its part, can be constructed with a view 
to lightness, strength and compactness with 
out limitation by the form of the ported 
zone. Other features and advantages will 
appear from the following description in 
connection with the embodient illustrated 
in the accoupanying drawings, wherein: 

Figure i is an ejevation and vertical sec 
tion of two adjoining cylinders and their 
heads, of a multi-cylinder engine and illus 
tirating the preferred embodiment of the 
principle of the invention; 

iFig. 2 comprises a partial plan and hori 
Zontal sections of tile same take in different, 
planes; and 

Fig. 3 is a vertical section on the irregular 
line III-II of Fig. 2. 
Each of the separately cast cylinders 2 

has a water-jacket shell 3 shown as integral 
with its inner wall wherein operates the pis 
ton 4. The heads , are integral hollow cast 
ings, the interiors of which form water 
spaces 6. Within this space in each head are 
lateral passages 7 and 8 for intake and ex 
haust, in the present case, the same being 
formed by interior walls of the casting and 

constituted as free pipes with uniformly 
thin walls and surrounded at all sides by the 
water-jacket space and united integrally at 
their outer ends with one of the side walls 
of the casting, to which the exhaust and in 
take pipes 9 and 10 may be bolted, and at 
their inner ends to the walls of valve cham 
bers 11 and 12, which intersect the cylinder 
head and open into the combustion space. 

Below the Zone of the lateral passages 
just described, that is to say, toward the 
crank-shaft, not slown, the head is formed 
yith a belt of socket lugs 13, having closed 
tops in the present case, corresponding to 
which are other lugs 14 arranged in a belt 
upon the exterior of the engine cylinder or 
its water-jacket, this zone being of greater 
dialetel' than the Zone of the lateral port 
passages. Stud bolts 15 passed through the 
ugs 14 are screwed into the lugs 13, with 
nuts 16 upon their cylinder ends and ac 
commodated in recesses 17 in the outside 
wall of the water-jacket, serve to draw the 
head to the cylinder with the requisite 
clamping pressure. 
The passages 7 and 8, it will be observed, 

are above the clamping region denoted by 
the location of the belt of bolt holes and are 
consequently free from stresses set up by 
the clainping pressure and do not superadd 
their expansion and contraction strains, due 
to the thermal changes, to the nor)nal ine 
chanical strain of the clamping means. 
Each part of the head is thus independent of 
the other s?) fair as its internal stresses are 
concerned and the structure as a whole is 
therefore relieved of the complex strains 
which have been the cause of rupture in 
heads of colnmon design. The slight offset 
or bowing of the pipe passages 7 and 8 as 
shown in Fig. 2, is for the purpose of giv 
ing then a certain flexibility in the cooling 
of the casting when it is made, so as to 
avoid as far as possible internal strains due 
to the process of manufacture. 
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The head may also be provided with ad 

ditional, vertical chambers or passages 18, 
19 and 20, to be equipped with valves of 
different kinds forming no part of the in 
vention. It will also be apparent that the 
separation of the functions of the lhead parts 
as above described may be applied to various 
kinds of cylinder heads, of different pur 
pose and appearance from that herein 
shown with the benefit of the results above. 
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described and within the scope of the inven 
tion. 
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It will be observed that it becomes possi 
ble not only to form the passages in the most 
beneficial manner, built also to dispose them 
in the relation deemed most favorable for 
the purposes of a multi-cylinder engine, 
while on the other hand the attaching means 
is also of superior character, the elements 
of the design being reconciled in a unitary 
structure, to the advantage of each and the 
improvement of the whole. 
What I claim as new is 
1. In an internal collabustion engine, and 

in combination with a water-jacketed cylin 
der, a water-cooled head comprising a hol 
low casting containing a water space trav 
e'sed by lateral port passages in the nature 
of free pipes integral at both ends with the 
casting, and clamping bolt and socket means 
disposed in a zone at the end of the cylinder 
and the base of the head below the zone con 
taining said free pipe ports, whereby the 
regions of thermal and clamping strain are 
substantially distinct. 

2. A water-cooled cylinder head for in 
ternal combustion engines, comprising a 
hollow casting with gas passages in a Zone in 
its interior water space, and a belt of socket 
lugs around said head forming a Zone of 
greater diameter on the cylinder side of the 
Zone of said gas passages and serving as 
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clamp means for securing the head to 
cylinder. 

3. ln an internal combustion engine, the 
combination of a water-cooled head com 
prising a hollow casting having laterally 
extending gas passages in its interior and a 

the h 

belt of closed-top socket lugs around its 
lower portion below the zone of said pas 
sages, a water-cooled cylinder having a belt 
of complementary socket lugs around the 
upper portion of its water-jacket, stud bolts 
passed through the cylinder sockets and 
screwed into the head sockets, and nuts on 
the lower ends of the stud bolts accommo 
dated in external recesses in the outer wall 
of the water-jacket. 

4. In an internal combustion engine, the 
combination of a water-jacketed cylinder, a 
Water-cooled cylinder head comprising a 
hollow casting forming an end-wall closure 
to the piston space and containing a water 
space traversed by one or more lateral port 
passages in the nature of free integral pipes 
and clamping bolt and socket means for said 
head disposed around the cylinder end 
thereof and separate from the Zone contain 
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ing said free pipe ports whereby the regions 
of thermal and claimping strain are sub 
stantially distinct. 
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In testimony whereof I have signed this 
specification. 

PAUL HENTSCHKE. 

  


