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To all whom it may concern. 
Be it known that II, WALTER C. ScHINEI 

DER, a citizen of the United States of Amer 
ica, residing at Detroit, in the county of 
Wayne and State of Michigan, have invent 
ed certain new and useful Improvements in 
Internal-Combustion Engines, of which the 
following is a specification, reference being 
had therein to the accompanying draiwings. 
This invention relates to improvements in 

internal combustion engines and more par 
ticularly to a valve for controlling the inlet 
and exhaust of such engines, and means for 
actuating the same in timed relation to the 
movement of the pistons. 
The object of the invention is to provide 

a simple and compact construction which is 
noiseless and efficient in its operation and 
to provide certain other new and useful 
features, the invention consisting in the mat 
ters hereinafter more fully set forth and 
pointed out in the claims, reference being 
had to the accompanying drawings in 
which 

Figure 1 is a side elevation of an engine 
embodying the invention with parts in sec 
tion to show the construction; Fig. 2 is an 
end elevation of the same with parts in Seç tion; Fig. 3 is a detail showing a longitudi 
nal vertical section through the engine cyl 
inders; Fig. 4 is a transverse vertical sec 
tion of the same on the line IV-V of Fig. 
3; Fig. 5 is a horizontal section on the line 
i-V of Fig. 4; Fig. 6 is a sectional detail 
of a portion of a valve, and engine cylinders 
showing a modified construction; Fig. 7 is 
a section on the line VII-VI of Fig. 6; 
and Fig. 8 is a section on the line 
VIII-VIII of Fig. 6. 
A four-cylinder engine inf the vertical 

type is shown for convenience of illus 
tration, but it will be understood that the 
invention may be applied to an engine hav 
ing any desired number of cylinders and of 
any suitable construction. In the drawings 
1 represents each of the several cylinders, 
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2 : the pistons therein, 3 the crank shaft 
mounted in suitable bearings in the crank 
case 4 and the several cranks of which are 
connected with the several pistons by con 
necting rods. 5, all constructed and arranged 
in the usual manner. - The cylinders are 
preferably cast en bloc with their upper 
ends formed with one half of a cylinder or 
barrel 6 and a suitable illet port or passage 

iron the upper end of each cylinder into 
the barrel. The upper half of the barrel 6 
is formed in a detachable head 9 which is 
tolted to the upper end of the cylinders and 
this head is also formed with an inlet pas 
Sage 10 and an outlet passage 11 opening 
through the sides of the ? and into the 
barrel. A tubular sleeve 12 is seated in the 
barrel and formed with ports corresponding 
to and registering with the several inlet and 
exhaust passages in the upper end of the 
cylinders and the head. 
A rotary valve 12 fits, within the sleeva 

12 to turn freely ther, în and this valve com: ; 
irises a solid cylindrical member having a 
connecting passage 14 extending there. 
through from side to side thereof opposite 

* the cylinders, to connect the pas 
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each of 
sages in the upper ends of the cylinders 
YYitti th: passages in the head. These pes 
sages 1st extend diagonally through the 
valve cylinder from side to side thereof, and 
te passages 10 and - 11 in the head are ar 
railged to register with one end of said pas 
Siges 14, while the passages 7 and 8 are ar 
ranged out Hf vertical alinement With the 
passages in tie head and register with the 
(posite eld (if said diagonal passages. By 
this diagonal arrangement of the valve pas- : 
Sages it, one end only of each will register 
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with the passages... above the waive and the 
(ther end will register only with the pa3 
s:tges, below: the valve, and thus, upon a 
single rotation of the valve, the inlet pas- 90 
Sages 10 and 7 will be connected by the waive 
aSSages, " but once du ring such revol:tion, 

and likewise the exhaust passages 8 and 
will be connected but orice during a single 
revolution of the valve. A single explosive 
charge is this admitted to each cylinder is 
üle valve drinº ole of its revotions 
the burned gases of that charge are per 
mitted to escape by the singie opening of 
the exhaust passage of each cylinder. In a 
four-cycle engine, this valve is there ore 
turned at one-half of the speed of the eraik 
shaft and the ports and passages are ar'- 
ranged to properly time the opening and 
closing of the intake and exhaust passagi, 
with relation to the movement of the pis. 
tons. It will be noted also that the diag 
orial arrangement of the valve passages ob 
viates the necessity, for more than one of 
such passages, for each cylinder when the 
valve is onerated at half the speed of th; 

7 and exhaust port or passage 8 leading crank shaft, and the engine is of the "four. 
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able bearings at one end of the crank case Having thus fully described my invention 
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cycle type, as said ill passages, serve valve in the same transverse plane so that 
to connect the two portions of both the in- when the valve is rotated, each of these 
let and exhaust passages. Gas is therefore passages will register with a single inlet 
admitted to the cylinders through said di- passage 35 and a single outlet passage 36 
agonal passages and the hot burned gases for each cylinder. To connect with the op 
permitted to escape therethrough, and thus posite ends of these passages at the lower 
the rotary valve member is cooled by the side of the valve, two sets of passages open 
ingoing charges. | into the upper end of each cylinder, the pas 
The rotary valve member 13 may be Sage 34 connecting with an exhaust passage 

turned in timed relation to the rotation of 37 and an inlet passage 38, and the passage 
the crank shaft in any desired manner, but 33 connecting with an exhaust passage 39 
preferably by means of a worm gear 15 se- and an inlet passage 40. 
cured upon the end of a shaft 16 which is Obviously, changes may be made in the 
formed integral with the end of the valve construction and arrangement of parts 
member by turning down one end thereof without departing from the spirit of my in 
to a suitable diameter. The worm i5 is vention and I do not wish to limit myself 
driven by a worm gear 17 secured upon the 
end of a vertical shaft 18 mounted in suit- shown. 

what claim is: 
1. The combination with an engine cylin and this vertical shaft is driven by means 

of a worm gear 19 thereon engaging a worm 
20 secured upon the adjacent outer end of 
the crank shaft 3. 
The several cylinders of the engine are 

formed with an integral water jacket 21 in 
the usual manner, and this water jacket is 
connected at its upper end with the head 9, 
which is also formed with a water jacket 22 
surrounding the barrel 6 and passages lead 
ing thereto. A water pipe 23 leads from the 
lower end of the water jacket 21 to a pump 
casing 24 containing a pump which is driven 
by means of a shaft 25 provided with a bev 
eled gear 26to engage a similar gear 27 se 
cured upon the vertical shaft 18. 
The extreme lower end of the shaft 18 is 

provided with a screw 28 fitting within a 
cylindrical casing 29, which is connected by 
a passage 30 with the lower part of the crank 
case and has an outlet passage 31 near its 
upper end to permit the discharge of oil 
which is elevated by the screw 28. From 
the outlet 31 the oil may be conducted to the engine bearirigs or other parts to be lubri- seat opening through ports therein arranged 
cated. By this arrangement of drive the in the same transverse plane and in a differ 
rotary valve is directly driven from the ent transverse plane to that in which the 
crank shaft by a single shaft and worn other ports are located, said last named 
gears, and said shaft also serves as a drive passages being in communication with the 
for the water circulating pun.ip and the oil exterior of the head; a rotary valve member 
feed. engaging said seat to rotate therein and 

tary valve menber in said barrel, inlet and 
exhaust passages opening into the cylinder 
and controlled by said valve member, the 
said passages at one side of the barrel open 
ing into the same in a different plane trans 
verse to the longitudinal axis of the barrel, 
to that in which the said passages at the 
opposite side of said barrel open into the 
same, and said valve member being formed 
with a passage which opens through the 
sides thereof and is adapted to register with 
said inlet and exhaust passages when said 
member is turned. 

2. The combination with an engine cylin 
der, of a head on said cylinder forming a 
seat for a rotary valve member and pro 
vided with an inlet and an exhaust passage 
leading from the cylinder and opening 
through ports in the seat arranged in the 
Same transverse plane, and an inlet and an 
exhaust passage at the opposite-side of said 

In the construction shown in Figs. 6, 7 and formed with a passage opening through 
8, the valve is adapted to be turned at one opposite sides thereof with one open end 
quarter of the speed of the crank shaft, two of said passage in the plane of the ports 
explosive charges being admitted to each at one side of the seat to register therewith, 
cylinder during one revolution of the valve and its opposite open end in the plane of the 
and the exhaust being twice opened during ports at the opposite side of said seat to 
such revolution. For this purpose the cylin- register therewith; and means for turning 
drical valve member 32 is formed with two said valve member in timed relation to the 
diagonally arranged passages 33 and 34 for nover ent of a piston in said cylinder. 
each cylinder, satch passages extending 3. In an engine, the combination of a cyl 
through the valve from side to side thereaf inder, a head on the cylinder, said head and 
in parallel relation with the end of one pas- cylinder being formed with a barrel form 
s:ge opening through one side of the valve ling a seat for a rotary valve and said cylin 
and the adjacent end of the other passage i de' being formed with an inlet and an ex 
opening through the opposite side of the halist passage opening through the seat and 

to the particular form or arrangement 

der, of a barrel forming a valve seat, a ro 
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the head being formed with an inlet and an 
exhaust passage ??? through the seat, a 
rotary valve member in the barrel and pro vided with a passage extending therethrough 
from side to side thereof diagonally to the 
longitudinal axis of said valve member to 
connect at one end with the passages of the 
cylinder and at its opposite end with the 
passages in the head, and means for rotating 
said member in timed relation to the move 
ment of a piston in the cylinder. 

4. In an engine, the combination of a plu rality of cylinders, pistons in said cylinders, 
a head extending across the cylinders and 
formed with a seat for a rotary valve, inlet and exhaust passages opening into the cylin 
ders and through the ? and inlet and 
exhaust passages in the head extending from 
the barrel to the exterior of the head, a valve 

3 

member rotatable within the barrel and 
formed with transverse passages, one pas sage opposite each cylinder extending 
through the valve member diagonally to the 
longitudinal axis of said member and adapt 
ed to register at one end with the passages leading to the cylinders and at the opposite 
end with the passages in the head, a vertical. 
shaft, means for transmitting motion to said 
shaft in timed relation to the movement of the pistons, a gear on said shaft, and a gear 
secured to the valve member to engage said gear. 
In testimony whereof I affix my signature in presence of two witnesses. . 

WALTER C. SCHNEIDER. 
Vit??? ? B TTO J. 5AR 
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