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Application filed September 12, 1929. serial No. 392,078. 
The present invention relates to engines and 

embodies an improved construction for an 
internal combustion engine in which the cyl 
inders are independently mounted within a 

s common crank case in such manner that the 
replacement thereof is facilitated. 
In the designs now available, particularly 

in the construction involving six or more 
cylinders, the cylinder heads are usually cast 

10 in a single piece, the cylinder heads thus be 
ing in a single unit for each bank of cylin 
ders, where more than one bank is used. S 
The complicated mechanism required in the 

design of such constructions presents, a se 
15 rious disadvantage in the servicing of such 

engines and, in addition thereto is quite ex pensive. 
An object of the present invention is to 

provide an improved V-type engine in which 
20 the crank case is so constructed as to receive 

the cylinder castings and cylinder heads in 
???idually to facilitate the replacement there 
O. 

A further object of the invention is to pro 
25 vide a construction of the above character 

in which the crank case is so formed as to 
afford greater cooling of the heated portions 
of the engine than available in existing de 
Slgns. 
A further object of the invention is to pro 

vide a construction of the above character 
in which the oil reservoir, oil cooling, and 
oil cleaning compartments are located be 
tween the cylinders of the engine and in 
which the cam shaft and valve lifter mech 
anism are housed in an improved manner. 
A further object of the invention is to pro 

vide a construction of the above character 
in which the cylinder heads are so constructed 
as to afford the highest possible efficiency in 
the burning of the fuel charge in the cylin 
ders. 

Further objects, not specifically enumer 
ated above, will be apparent as the inven 
tion is described in greater detail in connec 
tion with the accompanying drawings, where 

Figure 1 is a view in section, taken 
in a vertical plane extending transversely 
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through an engine casting constructed in ac 
cordance with the present invention. 

Figure 2 is a plan view, partly broken away. 
and diagrammatically illustrating the dispo 
sition of the valve mechanism with respect 
to the cylinder castings and heads constructed 
in accordance with the present invention. 

Referring to the above drawings, a indi 
cates a crank case having anoil panaº. The 
crank case is formed with outwardly diverg 
ingportions a which receive cylinderlinings 
and associated mechanism as described more 
fully hereinafter. The extensions a” are 
formed of a plurality of housings a, within 
which cylinder linings b are received. Suit 
able packing joints a provide a water-tight 
connection about the cylinderlining and thus afford a tight cooling system. 
The outer extensions a are finished along 

faces a which extend at right angles to the 
axes of the cylinder liners b. The converg 
ing portions of the faces a extend upward 
ly and merge into a horizontal faced upon 
which a cover a may be secured. The lower partition a defines the upper 
extremity of the crank case and thus pro 
vides a compartment between the partition 
a, upper face a, converging portions of the 
faces a, and adjacent walls of the extensions 
a. A horizontal partition a is formed with 
in this compartment and vertical portions 
a" divide the lower portion of the compart 
ment, defined by the partitions a and a into 
three compartments c, d, and e. The portion 
of the main compartment between the upper 
face a and the partition a forms a compart 
ment f within which the valve mechanism is 
housed. 
The compartment a serves as an oil res 

ervoir, while the intermediate compartment 
di receives oil cooling mechanism d’ and the 
compartment e carries an oil cleaner e'. In 
this manner, the entire oiling mechani?mis 
received within these sub-divisions of the 
main compartment, and are in a centralized 
and effective location. 
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The upper compartment f, carrying the 
valve mechanism, is in an effective position, 
not only for lubrication but also for ready inspection and repair. 

  



0 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

2 

Within the compartment f, walls f form a 
trough f within which a camshaft f is re 
ceived for operating the valve lifting mecha 
nism. The trough f carries an oil bath f, 
within which the cam shaft f rotates, thus 
serving to lubricate the mechanism effectively. 
Valve lifters g are journaled within the op 
posed walls f and the heads g’ thereof are 
adapted to be engaged by the respective cams 
on the cam shaft. 
The crank case is constructed to receive a 

desired number of cylinders in each exten 
sion thereof, such extensions being sub-di 
vided into housings a, as described above. 
These housings are adapted to receive inde 
pendent cylinder liners which are formed 
with cylinder walls b' for receiving the pis 
tons. The liners extend upwardly above the 
plane of the faces, a and are finished upon 
faces b° which are parallel to the respective 
faces a. Faces b'lie at angles to the respec 
tive faces b” and are adapted to receive the 
manifolds. h. and h’. The cylinder walls b? 
are spaced from the outer and inner walls of 
the liners and form fluid ducts b through 
which a cooling medium may circulate. The 
liners are generally L-shaped and are formed 
with faces b which are seated upon faces a. 
Within the L-shaped portions of the liners, 
passages b° are provided for carrying the 
fuel through the cylinder liners to the valves. 
The ducts b extend around the passages b' 
and the valve seats b in order to cool the 
heated portions of the liner. 
A valve i, mounted upon a valve stem i, 

is journaled within the Lportions of the liner 
and springs inormally maintain the valves 
seated. Suitable recesses b are formed in 
the cylinder liners and cooperate with aper 
tures a to communicate with the compart 
ment f which carries the valve mechanism. 
Adjacent the valve seats b, the cylinder 

liner is cut away at b° to provide the desired 
ignition chamber communicating with the 
cylinder. Auxiliary ducts at are formed in 
the inner walls of the extensions a and com 
municate with nozzles a which direct the 
cooling fluid from such auxiliary ducts upon 
the hottest portions of the valve seats. 
Each cylinder liner receives a head i which 

may be secured to the respective liners by 
means of bolts f’. The heads are formed with 
inwardly extending portions f which are 
received within the upper portion of the cyl 
inder walls band terminate adjacent the up 
per limit of the movement of the pistons. 
A sufficient clearance between the piston and 
portion jºis maintained, and a cutaway por 
tion f is provided for communicating with 
the duct bin order to provide a combustion 
chamber of the desired type. The heads are 
hollow and formed with ducts within which 
a cooling fluid is circulated, such ducts com 
municating with the ducts b* through aper 
tures and b. Each head is formed with a 
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finished face which engages the appropri 
ate face bin order to ? a tight connec 
tion. The outer portion of each head is 
formed with a recess; to receive a sparkplug 
k; which is mounted in the desired position 
with respect to the combustion chamber i. 
The above construction affords a cylinder 
head of great depth and correspondingly 
great strength, the head cooperating with the 
cylinder to afford a combustion chamber of a 
highly effective and desirable type, this cham 
ber being formed between the cylinder liner 
and the head. The resulting construction 
combines the advantages of an L head engine 
with that of an over-head type without the 
use of valve sleeves, thus affording better 
cooling and easier replacement. The sleeve 
valve type engine is usually leaky and it is 
very difficult to maintain tight joints therein. 
The combustion chamber is directly over the 
heater and, by recessing the cylinder head into 
the cylinder, there results a combustion cham 
ber which is partly in the cylinder and partly 
in the cylinder head, thus affording easy ac 
cessibility and ready inspection. A carburet 
er lis mounted above the upper portion of 
the crank case and communicates with in 
take manifolds l', the positioning of the car 
bureter at this point thus affording a fresh 
supply of air with the amount of included oil 
reduced to a minimum. By maintaining the 
camshaft and valve lifters in the oil trough 
f', adequate lubrication is afforded for such 
mechanism and the existence of the cham 
ber f between such mechanism and the valve 
stem bushings prevents oil from leaking into 
the cylinder through the valve stem mount 
ings. The compartments affording housings 
for the oil cooler and oil cleaner are conven 
iently located with respect to the compart 
ment serving as an oil reservoir and the entire 
mechanism is easy to clean and inspect. 
The cylinder liners, as well as the cylinder 

heads are simple to construct, the ducts there 
in being formed in such manner that the cor 
ing is greatly facilitated, enabling the metal 
projecting within the walls to be readily 
cleaned and thus insuring effective circulation 
of the cooling medium. 
What I claim is: 
1. An engine comprising a crank case, di 

verging extensions on the crank case each 
having a plurality of housings, a plurality 
of individual cylinder liners seated on the 
extensions, the liners having cylinder bar 
rels extending coaxially of the respective 
housings and transverse portions seated on 
the ends of the extensions, cooling ducts in 
the transverse portions, valves seated in the 
transverse portions, cylinder heads mount 
ed on the respective liners and spaced from 
the extensions thereby, and combustion spaces 
formed in the adjacent portions of the liners, 
cylinder heads and extensions therein. 

2. An engine comprising a crank case, di- º 
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verging extensions on the crank case each 
having a plurality of housings, a plurality 
of individual cylinder liners seated on the 
extensions, the liners having cylinder barrels 

5 extending coaxially of the respective hous 
ings and transverse portions seated on the 
ends of the extensions, cooling ducts in the 
transverseportions, valves seated in the trans 
verse portions, and cylinder heads mounted 
on the respective liners and spaced from the 
extensions thereby. 

3. An engine comprising a crank case, di 
yerging extensions on the crank case each 1 having.a plurality of housings, Spaced hori 

16 Zontal partitions in the crank case between 
the extensions, a lubricant trough in the com 
partment between the partitions and mount 
ed on one of the partitions, valve operating 
mechanism in the trough, valve lifters jour 
naled in the walls of the trough, removable 
cylinder liners mounted in the extensions, 
and valves journaled in the liners and op 
erated by the: lifters. 

4. An engine comprising a crank case, di 
verging extensions on the crank case each 
having a plurality of housings, Spaced hori 
Zontal partitions in the crank case between 
the extensions, valve mechanism in the com 
partment between the partitions, and cylin 

30 der liners carried bit the extensions and com 
municating with the compartment to receive 
the valve mechanism. 

5. An engine comprising a crank case, di 
verging extensions on the crank case each 
having a plurality ofhousings, Spaced hori 
Zontal partitions in the crank case between 
the extensions, and vertical partitions be 
tween the horizontal partitions forming 
closed compartments. 

6. An engine comprising a crank case, di 
verging extensions on the crank case each having a plurality of housings, the exten 
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sions terminating in converging planes at 
right angles to the axes of the respective ex 

45 

tween the extensions and within the converg 
ing portions thereof, individual cylinderlin 
ers in the housings, means to secure the lin 
ers independently to the extensions, and in 
dividual cylinder heads on the respective 
liners. ?? 

7. An engine comprising a crank case, an 
extension on the crankcase having a hous ing, an L-shaped cylinder piece comprising 
a portion engaging the housing and forming 
a continuation thereof, an innerliner spaced 
from the housing, means affording a closed 
duct between the liner and housing, a fuel 
passage in the portion of the liner, a valve 
port in the liner communicating with the 
passage, a head mounted on the liner, a com 
bustion space in the head adjacent the port, 
and communicating duets in the head and 
liner. 

35 8. An engine comprising a crank case, an 
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extension on the crank case having a hous ing, an L-shaped cylinder piece comprising 
a portion engaging the housing and forming 
a continuation thereof, an inner liner spaced 
from the housing, means affording a closed 
duct between the liner and housing, a fuel 
passage in the L portion of the liner, a valve 
port in the liner communicating with the pas 
sage, a head mounted on the liner, and a com bustion space in the head adjacent the port. 

9. An engine. comprising a crank case, an 
extension on the crank case having a hous 
ing, a cylinder piece comprising a portion 
engaging the housing and forming a contin 
uation thereof, an inner liner spaced from 
the housing, means affording a closed duct 
between the liner and housing, a fuel pas 
sage in the liner, a valve port in the liner 
communicating with the passage, a head 
mounted on the liner, and a combustion space 
in the head adjacent the port. 

10. An engine comprising a crank case, an 
extension on the crank case having a hous ing, a cylinder piece comprising a portion 
engaging the housing and forming a con 
tinuation thereof, an innerliner spaced from 
the housing, means affording a closed duct 
between the liner and housing, a valve port 
in the liner, a head mounted on the liner, 
and a combustion space formed in the head 
adjacent the port. 
This specification signed this 6th day of 

Sept., A.D. 1929. 
BRUNO LOEFFLER, 
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