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This invention relates to improvements in 
internal combustion engines. 

It is the object of the present invention to 
provide a novel cylinder construction for 
engines of the above type, whereby the cool. 
ing water passages and chambers associated 
with the cylinder wall and head may be 
formed in a plurality of sections. An im 
portant advantage of the present construc 
tion consists in avoiding danger of distor 
tion of the jacket wall at its points of at 
tachment to the cylinder wall, which in prior 
constructions has been caused by the greater 
longitudinal expansion of the cylinder wall 
than the jacket wall, because of the higher 
degrees of heat to which it is subjected dur 
ing engine operation. In addition to the 
above, this sectional construction permits 
ready access to the interior of the cylinder 
jacket for eleaning the chambers and pas 
sages therein, and at the same time, in en 
gines of the precombustion chamber type, 
permits ready access to the precombustion 
chamber by providing a sectional cylinder 
head in which the section carrying the spray 
nozzle and top of the precombustion cham 
ber may be easily removed without disturb 
ing the other cylinder parts, thus enabling 
ready access to the interior of the precom 
bustion chamber to be had, as well as the 
cooling chamber and passages in the head, 
for inspection, cleaning, etc. 
In the accompanying drawings ????????????? 8. 

part of this specification, there is shown for 
purpose of illustration a construction em 
bodying all the features of the invention in 
a preferred form, and this construction will 
now be described in detail in connection 
with said drawings, and the novel features 
forming the invention then be specifically 
pointed out in the claims, 
In the drawings- - 
Figure 1 is an irregular vertical section of 

a precombustion chamber internal combus 
tion engine, the section being taken on the 
line ?i of Fig. 2; vM 

Figures 2 and 3 are sections on the lines 
2-2 and 33 of Fig. 1; Figure 4 is a detail view showing in cen 
tral section one of the cast cylindersections; 

Figure 5 is a plan view of the section 
shown in Fig. 4; and . 
Figure 6 is a detail view, showing the 

joint between the cylinder sections and its 
packing. Y. 

Referring now to the drawings, and par 
ticularly to Fig. 1, the complete cylinder 
with its head is made up of four separate castings 10, 11, 12 and 13. The casting 10 
includes the cylinder wall in which are 
formed the usual exhaust and scavenging 
ports, scavenging air passage 1, and part of 
the cooling water ????????? with inlet 2 there 
for; the casting 11 includes a part of the 
cylinder wall jacket and parts of two pas 
Sages 4, 4 leading into the head, while the 
castings 12, 13 indicate a split or two-part 
head construction, the part 12 thereof carry 
ing the usual spray nozzle 5, the top 6 of a 
precombustion chamber, and a cooling water 
outlet 7 communicating with chamber 8 sur 
rounding the precombustion chamber a, 
which is formed integral with the ribs 9 ex 
tending to the outer wall of the section 13, 
as shown. The ring 11, above referred to, is 
mounted on a flange 16 on the wall of the 
jacketed section 10, and the sections 10, 11 
are secured together by screw bolts 17 having 
threaded engagement with such flange. The 
split cylinder head, consisting of the sec 
tions 12, 13, above described, is mounted on top of the cylinder, the casting 13 being 
mounted on a flange 18 formed on the cylin 
der wall, and the section 12 of such head 
being mounted on section 13. These two 
parts 12, 13 are secured to the flange 18 
above referred to by bolts 19 passing through 
alined holes therein, and the part 12 may be 
further secured to a flange 20, on the pre 
combustion chamber a, by bolts 21. 
As thus far described, it will be seen that 

a cylinder consisting of the four cast sec 
tions 10, 11, 12 and 13, secured together as 
above described, will include the complete 
cylinder jacket wall. The jacket chambers 
are supplied with cooling liquid through in 
let 2, and are in communication by passages 
4, 4 with chamber 8 in the section 13, and 
with outlet passage 7 from such chamber 
formed in section 12. While it will be ob 
yious that a cylinder thus constructed will 
be as durable in use as cylinders heretofore 
constructed, and in addition have the advan 
tages above |0}: outras to accessibility, 
the parts will, of course, be subjected to dif ferent degrees of heat in engine operation 
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tions including parts of the cooling water 
jacket of the engine and a two-part cylinder 
head divided so that its section of division 
is a plane section, one of said head parts in 
cluding an injection chamber and the other 
head part a top for said chamber, and means 
for permitting unequal expansion of said 
cylinder sections with respect to each other 
without distortion. 9. A sectional cylinder for internal com 
bustion engines, comprising a section includ 
ing the cylinder wall and part of the water 
jacket of said engine, a cylinder head, and a 

8 

removable cylindrical section intermediate 
said head and cylinder section, the walls of 16 said sections being arranged to register to 
form a cylinder cooling chamber having 
water passages communicating therewith, 
said intermediate section being separable 
from the cylinder section on a line trans- 20 
verse to the longitudinal axis of the cylinder 
for access to the cylinder cooling chamber. 
In testimony whereof, we have hereunto 

set our hands. 
PHILLPS P. BOURNE. 
OTTO NONNENBRUCH. 


