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The invention relates to improvements in Wer 
tical double-acting internal combustion engines, 
tWO-stroke as Well as four-stroke cycle engines 
and is a division of my prior application filed 

5 October 3, 1928, now identified as Patent No. 
1,792,444, dated February 10, 1931. The inven 
tion has for its object the production of an 
engine, in which the inner parts and more espe 
cially the piston and piston rings are as easily 
accessible for inspection, cleaning and repair aS 
possible, without the construction thereby be 
coming inefficacious in other respects. Thus the 
various parts forming the engine-Such as the 
cylinder, cylinder covers, frame and the like 
must not be more heavily dimensioned than 
strictly necessary, but they should however, be 
capable of withstanding the stresses they are 
exposed to, more especially resulting from the 
influence of Weight, pressure of the gases and 
changes in temperature. Any stresses due to 
pressure of the gases and weight of the various 
parts should be transmitted in as direct a man 
ner as possible to the base plate of the engine, 
While the stresses arising from changes in tem 
perature and different heating of the various 
parts of the machine should preferably be 
avoided. The present invention aims at the pro 
duction of a design capable of meeting the 
above-mentioned demands. The design accord 
ing to the invention is of the kind in which the 
cylinder liner is divided into an upper and a 
lower part, and is chiefly characterized by the 
fact that the said two parts of the liner are 
each cast integral with the upper and lower cyl 
inder cover respectively said covers being in 
terconnected by long bolts serving to clamp the 
cylinder liner parts together. Hereby is obtained 
first the best possible security of tightness be 
tween the cylinder liner and cover, namely due 
to their being cast integral, which tightness is 
of great importance, as the highest pressure in 
the cylinder even occurs at said place. Second 
ly is obtained that the forces rising from gas 
pressures in the cylinder, heat expansions and 
the like are transferred as directly as possible 
to the frame of the engine, viz directly through 
the covers and their long connecting bolts. 
The invention is illustrated in the drawing 

0 which shows various different constructional 
forms. Fig. 1 is a longitudinal sectional view 
of a portion of a multiple cylinder two-stroke 
Cycle engine. Fig. 2 is a partial Sectional view 
showing a modification of the construction 
drawn in Fig. 1. Fig. 3 is a partial sectional view 
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(CI. 123-61) 
Of a further modification of the construction 
shown in Fig. 1. 

Referring now to Fig. 1 the constructional 
form shown here shows the cylinder consisting 
in the main of two cylinder covers a and a kept 60 
together by means of four through-going bolts b 
and Spaced correctly apart by means of two dis 
tance pieces c, so that the cylinder construction 
forms a rigid unit. The bolts b extend down 
Wards through the frame parts to the foun 
dation or bed which is not shown in the draw 
ing. The upper or top cover a is according to 
the invention cast integral with the upper linerg 
and correspondingly the bottom cover is cast in 
tegral with the lower liner g1, the said liners be 
ing otherwise Suspended freely. The cooling 
jacket f is secured to the flat bottom face of the 
Cylinder cover a by means of bolts, and abut 
ting the cylinder cover is a flange n. As to the 
bottom part of the cylinder the mounting of 75 
the cylinder liner gi and of the cooling jacket 
f1 with its flange n-1 exactly correspond to what 
has been described with regard to the top cover. 
The piston is formed as a double-acting piston 
h, Serving for both ends of the cylinder, k is 
the piston rod. The admission of air and the 
exhaust takes place through scavenging ports u. 
and exhaust ports t respectively, which ports 
may be arranged in any suitable manner in the 
cylinder. The fuel valve, and, if desired, also 
the starting valve or the like are preferably 
mounted in the upper cover. Near the central 
portion of the cylinder the cooling jackets f 
and fi are widened in Such a manner as to make 
room for annular belt spaces up, u1 and v, vi. 
Serving to convey fresh air and exhaust gases 
respectively. The fresh air is admitted through 
a pipe connection gy, from which the fresh air 
is distributed to the scavenging belt spaces v, 
201, of the upper and lower part respectively and 95 
from these Spaces the air is admitted into the 
cylinder through the scavenging ports u in the 
cylinder liner. In the constructional form shown 
the tWO parts of the cylinder liner each has a 
Set of ports, those belonging the upper part only 
being shown in the drawing. The combustion 
products flow through the exhaust port t to the 
belt Spaces ) and U1 which converge into a pipe 
connection ac at the side of the cylinder oppo 
Site to the pipe connection y. As indicated in 
the drawing the pipe connection a leading to 
the exhaust pipe is water-cooled. The cooling 
jacketS if and f1 join the parts g and gi 
of the cylinder liner along two cylindrical tight 
ening joints, one above the other, p and p1 re- 110 
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2 
spectively. The two parts of the liner are guided 
in relation to each other and an expansion slot 
o is provided between them. The cylinder covers 
may be bolted together along abutting vertical 
faces by means of horizontal bolts. in the con 
structional form illustrated in Fig. 2, the cylin 
der is provided with a single Set of SCaVenging 
and exhaust ports at' and t' respectively Serv 
ing both ends of the cylinder. In this construc 
tional form the expansion slot o' is arranged 
above the apertures t', it', so that the Scaveng 
ing and exhaust beit spaces U1 and 21 are Only 
provided in the lower part f of the cooling 
jacket. This design permits of the upper portion 
of the cylinder (cover and cooling jacket) be 
ing removed without it being necessary to de 
tach the pipe connections for Scavenging air and 
exhaust gases. In the constructional form illus 
trated in Fig. 3 only a single set of apertures 
in the liner is provided, connon to both ends 
of the cylinder and similar to the construction 
shown in Fig. 2, but according to Fig. 3 the Said 
apertures or ports, t2 aind t2 are situated in a 
separate part m inserted between the upper part 
g and the lower part g1, this interinediary part 
m being provided with belt spaces 2) and 29 and 
pipe connections ac and y in a way correspond 
ing to that indicated in Figs. 1 and 2. in the 
constructional forms illustrated in FigS. 1 to 3, 
the great advantage is to be found that the pis 
ton as a whole is fully accessible for inspection 
when the upper portion of the cylinder construc 
tion, consisting of the upper cylinder cover and 
the upper parts of the cylinder liner and the 
cooling jacket, is removed after the nuts. On the 
top ends of the clamping bolts b have been un 
screwed. The invention as above described and 
set forth is not bound to any particular arrainge 
ment of injection, Scavenging, or the like, or to 
any special process of combustion, and, the in 
vention may be employed with equal results in 
both two-stroke and four-stroke cycle and in 
engines working with any other cycle. Sinila'- 
ly the invention is not limited to comprise only 
the constructions shown in the drawing with re 
gard to the manner of placing and the positions 
of valves and apertures leading to the inner hol 
low space of the cylinder. Also the Cylindeir 
covers, liners, cooling jackets and the like units 
may be shaped in accordance With any known 
or particularly adapted arrangements of aper 
tures or ports, valves, combustion chambers, in 
jecting nozzles and the like. 

1,943,143 
I claim: 
1. In provernents in Vertical, double-acting in 

ternal coimbustion engines comprising a cylinder 
liner divided into an upper and lower part, an 
upper cover and a lower cover cast integral With 
Said liner parts, said covers being interconnected 
by long throughgoing bolts serving to clamp the 
cylinder liner parts together. 

2. An inproved cylinder construction accord 
ing to clainia 1 characterized by the provision of 
inneans for securing the top cover and botton 
cover in their proper places in relation to each 
other, said means comprising distance pieces in 
Serted between the covers whereby the COverS 
are directly clamped against them, by Said long 
bolts and being of a length to provide a slot of 
a suitable width between the upper part and 
lower part of the cylinder liner for the purpose 
of allowing the par3s to expand freely under the 
influence of heat, and the like. 

3. An improved cylinder construction accord 
ing to claim 1 characterized in that the top 
cover and bottom cover of the cylindeir are Se 
cured in their proper places in relation to each 
other by the upper part and lower part of the 
cylinder liner, these latter parts Serving in them 
selves as distance pieces. 

4. An improved cylinder construction aS 
claimed in claim 1 characterized in that the free 
ends of the two parts of the cylinder liner are 
shaped with cylindrical grooves complementary 
to each other and by which the two parts are 
intituaily guided. 

5. An improved cylinder construction as 
claimed in claim characterized by the provision 
of a cooling jacket, divided into an upper part 
and a lower part, which two parts of Said jacket 
are fastened directly to the upper cover and the 
lower cover respectively by means of bolts or 
the like and the free ends of said jacket fit the 
cylinder liner enclosing the Saime along a cylin 
drical tightening joint. 

6. In a vertical, double acting internal Com 
bustion engine, a cylinder liner divided into upper 
and lower parts, upper and lower terminal mem 
bers cast integral with Said lither parts, and Se 
culing means connecting the terriinal linenbers 
and acting to clamp the cylinder liner parts 
together. 
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