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NRNA-COMBSION ENGINE 

1,202,241, Specification of letters attent. Patented Oct. 24, 1916. 
Application filed "ay 12, 1925. Serial So. 27,524. 

To all whom it may concern: 
Be it known that I, Ju LIUS LANDGRAF, a 

citizen of the United States, and a resident 
of Briarcliff Manor, in the county of West 
chester and State of New York, have in 
vented a new and Improved Internal-Com 
bustion Engine, of which the following is a 
full, clear, and exact description. 
The invention relates to motors of the 

multi-cylinder type, and its object is to pro 
vide a new and improved internal combus 
tion engine arranged to reduce vibration to 
a minimum especially when running the en 
gine at a high rate of speed, thus rendering 
the engine exceedingly serviceable for use 
on automobiles and other power-driven con 
veyances. 
In order to produce the desired result, use 

is made of a crank shaft having crank arms 
each provided with two wrist pins, one 
slightly in advance of the other, pairs of 
converging cylinders disposed radially rela 
tively to i axis of the crank shaft, pistons 
reciprocating in the said cylinders, and pit 
men connecting the pistons of a pair of cyl 
inders with the wrist pins of a correspond 
ing crank arm. Use is also made of pairs 
of admission and exhaust valves for each 
pair of cylinders, the valves of a pair of 
cylinders having their stems in alinement 
and extending toward each other, the outer 
ends of the stems having heads adapted to 
be engaged alternately by a cam on a cam 
shaft driven from the crank shaft, and 
springs connecting the pairs of valves with 
each other. r 

A practical embodiment of the invention 
is represented in the accompanying draw 
ings forming a part of this specification, in 
which similar characters of reference indi 
cate corresponding parts in all the views. 

Figure 1 is a cross section of the internal 
combustion engine on the line 1-1 of Fig. 2; 
Fig. 2 is a longitudinal central section of the 
same on the line 2-2 of Fig. 1; Fig. 3 is an 
enlarged sectional side elevation of the valve 

50 

mechanism for a pair of cylinders, the sec 
tion being on the line 3-3 of Fig. 4; Fig. 4 
is a plan view of the same with part in sec 
tion; Fig. 5 is a perspective view of a por 

tion of the crank shaft provided with one 
of the crank arms having two wrist pins, 
one in advance of the other; and Fig.6 is 
a diagrammatic plan view of the valve 
mechanism for a pair of cylinders. 
On the crank case A of the internal com 

bustion engine are mounted pairs of cylin 
ders B and C, of which the cylinders of each 
pair converge and have their axes disposed 
radially relatively to the axis of the crank 
shaft D extending through the crank case A. 
In the cylinders B and C are mounted to 
reciprocate pistons E, E' connected by pit 
men F, F, with wrist pins D', D on the 
crank arm D forming part of the crank 
shaft D. The wrist pins D' and D2 for the 
pitmen F, F of each pair of cylinders are 
set one slightly in advance of the other, as 
plainly indicated in Figs. 1, 2 and 5, so that 
the pistons E and E reciprocate correspond 
ingly in their cylinders B and C, as will be 
readily understood by reference to Fig. 1. 
The intakes G, G for each pair of cylinders 
B and C are controlled by admission valves 
H, H, and the exhausts I and I' for the 
pairs of cylinders B and C are controlled 
by exhaust valves J and J. 
The valve stems H, H of the admission 

valves H., H extend toward each other and 
are mounted to slide in suitable bearings K, 
K' arranged on the chests L and L' attached 
to or forming parts of the upper ends of 
the pair of cylinders B and C. The valve 
stems J and J of the exhaust valves J. 
and J are similarly mounted and extend 
toward each other. The outer ends of the 
stems, H., H are attached to heads N, N' 
and the stems J, J are attached to heads 
N°, N. The heads N and N’ are connected 
with each other by springs O, and similar 
springs O' connect the heads N and N8 
with each other. In the heads N and N’ 
are mounted balls P and P' in engagement 
with the peripheral face of a cam Q, 
mounted on a cam shaft R. journaled in 
suitable bearings S arranged on brackets 
T connecting the chests L and L with each 
other. The heads N, N are provided with 
balls P, P in engagement with the pe 
ripheral face of a cam Q secured on the 100 
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cam shaft R. The cams Q and Q extend 
in opposite directions, as plainly shown in 
Fig. 6, so that when the valves H and J’ 
open the valves H and J are closed, and 
when the valves H' and J are open the 
valves H and J are closed. Each bracket 
T is provided with bearings T', T en 
gaged at the upper side by balls U, U' held 
on the corresponding heads N, N and N', 
N, respectively, as will be readily under 
stood by reference to Figs. 1, 3 and 4. One 
end of the cam shaft R (see Fig. 2) is pro 
vided with a sprocket wheel R' connected 
by a sprocket chain R. With a sprocket 
wheel R secured on the crank shaft D So 
that when the latter makes two revolutions 
it imparts one revolution to the cam shaft 
R by the sprocket wheel and chain connec 
tion above described. The upper ends of 

20 the cylinders B and C are provided with 
the usual ignition devices V and V for 
igniting the explosive charges at the proper 
time. 
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The operation is as follows: When the 
engine is running the several valves, H, H', 
J, J are opened and closed at the proper 
time by the action of cams Q and Q on 
pawls P, P', P, P of the corresponding 
heads N, N, N, N, it being understood 
that the pawls are held in contact with 
the peripheral faces of the cams Q and Q. 
by the action of the springs O. It will be 
noticed that when the engine is running 
the crank shaft D turns in the direction of 
the arrow a' see Fig. 1 and when the crank 
shaft is in the position shown in the said 
figure then the admission valve His open 
during the suction stroke of the piston E 
while the valve H is closed with the piston 
E’ on the power stroke, the piston E'how 
ever, traveling ahead of the piston E owing 
to the Wrist pin D being ahead of the wrist 
pin D. During the time the piston E is 
on the suction stroke, the valve J is closed 
and the valve J begins to open on the next 
return stroke of the piston E' to cause the 
products of combustion to escape from the 
cylinder C. During the next return stroke 
of the piston E: the valve H is closed to 
allow compression of the charge in the 
cylinder B, on the next following in Ward 
or power stroke the charge is ignited by the 
ignition device V, and on the following re 
turn stroke the valve J is opened to allow 
escape of the products of combustion from 
the cylinder B. 
From the foregoing it will be seen that 

by the arrangement described, the pistons 
E and E’ are at different times at the power 
stroke, and as the several crank arms D 
for the several pairs of cylinders B, C are 
arranged at angles one relatively to the 
other, as plainly shown in Fig. 2, it is evi 
dent that the explosions are timed to follow 
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in quick succession to reduce the vibrations 
to a minimum especially when running the 
engine at a high rate of speed. 

Having thus described my invention, I 
claim as new and desire to secure by Let 
ters Patent: 

1. An internal combustion engine, com 
prising a crank shaft having a crank arm 
provided with wrist pins one ahead of the 
other, a pair of converging cylinders hav 
ing pistons connected with the said crank 
shaft horizontally disposed, admission and 
exhaust valves for the said cylinders and 
having their stems extending toward each 
other, and a cam shaft driven from the 
Said crank shaft and extending between the 
cylinders of a pair of cylinders, and cams on 
the said cam shaft, one for opening the ad 
mission valve of one cylinder while the ad 
mission valve of the other cylinder is closed, 
and one cam for opening the exhaust valve 
of the other cylinder while the exhaust valve 
of the first cylinder is closed. 

2. In an internal combustion engine, the 
combination of a crank case, pairs of con verging cylinders mounted on the said crank 
case and provided at their outer ends with 
horizontally disposed valve chests project 
ing toward each other, a bracket connecting 
the chests of a pair of cylinders with each 
other, a crank shaft journaled in the crank 
case, pistons reciprocating in the said cylin 
ders, pitmen connecting the said pistons 
with the crank shaft, admission and ex 
haust valves in each chest, a cam shaft 
journaled in the said brackets and control 
ling the said valves, and means for driving 
the said camshaft from the said crank 
shaft. 

3. An internal combustion engine, com 
prising a pair of cylinders each having an 
admission and an exhaust valve, the stems 
of the valves of the two cylinders extend 
ing toward each other, a head on the outer 
end of each valve stem, springs connecting 
oppositely disposed heads with each other, 
and a cam shaft intermediate the opposite 
valve stem heads and provided with cams, 
one for controlling the admission valves 
and the other the exhaust valves. 

4. An internal combustion engine, com 
prising a pair of cylinders each having an 
admission and an exhaust valve, the stems 
of the valves of the two cylinders extending 
toward each other, a head on the outer end 
of each valve stem, springs connecting op 
positely disposed heads with each other, 
balls in the said heads, and a cam shaft 
having cams engaged by the said balls. 

5. An internal combustion engine, com 
prising a pair of cylinders each having an 
admission and an exhaust valve, the stems 
of the valves of the two cylinders extend 
ing toward each other, a head on the outer 
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end of each valve stem, springs connecting In testimony whereof I have signed my 
oppositely disposed heads with each other, nahue to this specification in the presence of 
means for guiding the said heads, and a two subscribing witnesses. 
cam shaft intermediate the opposite valve ULUS AND GRAF. 
stem heads and provided with cams, one . Witnesses: 
for controlling the admission valves and the HENRY H. LAw, 
other the exhaust valves. r JoHN A ScHAFMEISTER. 

gopies of his paten, Zaay be obtained for five cents each, by addressing the Cognaissioner (3: Eaterate, 
Washington, D.C.' 

  


