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To all thom, it may concern: . 
Be it known that we, GEORGE LOEFFLER 

and MoRRIs J. CoHEN, both citizens of the 
United States, residing, respectively, in the 
borough of Manhattan, city, county, and 
State of New York, and borough of Brook 
lyn, county of Kings, and State of New 
York, have invented certain new and useful Improvements in Hydrocarbon Engines, of 
which the following is a specification. 
This invention has reference to internal 

combustion engines, and, particularly, re 
lates to the type thereof adapted to road ve 
hicles, aircraft and similar apparatus. 
Among the objects of our invention may 

be noted the following: to reduce the size 
and weight of the engine as a whole, ena 
bling it to occupy less space in the hood of an 
automobile, for instance, and impose less 
weight upon the vehicle, and giving more 
room in the latter for othel' mechanisms, or 
auxiliary apparatus usually associated with 
the hydrocarbon engine for practical and 
commercial purposes: to provide a structure 
such that the units of the engine may be as 
sociated but kept apart or separated, so that 
all the units may be air cooled by the cir 
culation of air around the cylinders or units 
within the casing; to enable the work cylin 
ders to be arranged vertically on the chassis 
or support of the vehicle, thus giving to the 
units and the engine as a whole the advan 
tage of vertically reciprocating pistons and 
connecting mechanisms, wherein the stroke 
of the pistons can be given without unneces 
sary loss of power and with a minimum of 
friction, thus obtaining a maximum of power 
with a minimum of fuel and friction; to 
provide a structure of hydrocarbon engine 
such that, with a plurality of work cylin 
ders, a single, horizontally arranged, offset 
crank-shaft can be used and a maximum of 
power transmitted thereto through the sev 
eral piston-rods: to provide a construction 
such that extensive bearings for the crank 
shaft and connecting rods are provided be 
tween cylinder-units, so as to give steadiness 
in operation of the shaft, eliminate vibra 
tion, secure quietude and give durability; to 
provide a valve lechanism for internal com 
bustion engines, in combination with the in 
take and exhaust ports, which is simple, com 
pact, economical and durable by reason of 
its peculiar location in the work cylinder 
and its cooperative relation to the intake and 
exhaust ports; to provide a single valve 

mechanism in the work cylinder of a hydro 
carbon engine which takes care of the intake 
and exhaust of the fuel charge and forms 
a part of the head of the work cylinder; to provide a valve for the work cylinders of a 
hydrocarbon engine which will not become 
pitted and, consequently, will have long life 
to provide a valve mechanism wherein the 
intake of the charge will clean the valve and 
its seat, cool the valve casing after every 
exhaust, and, in turn, absorb the heat of the 
Valve casing so as to preliminarily heat the 
charge; to provide an intake and exhaust 
Valve for hydrocarbon engines which is prac. 
tically noiseless in operation and has fewer 
movements Compared with the valves now 
commonly found in engines of this type; 
to provide a valve mechanism wherein the 
seat and valve-head cannot readily become Worn, thus reducing the possibilities of leak 
age of the charge under all conditions of 
Operation of the engine; to provide a struc 
ture of hydrocarbon engine wherein the num 
ber of valves is reduced to a minimum and 
wherein a single valve, forming part of the 
Work cylinder, takes care of all the various 
cycles of Operation; to provide a single cam 
mechanism for hydrocarbon engines actuat 
ing a single valve which takes care of both 
the intake and exhaust in the operation of 
the engine; to provide a cam mechanism for 
a plurality of Work cylinders in hydrocar 
bon engines wherein a single shaft operates 
all the cams directly and positively; to pro 
yide a combination rotary and reciprocat 
ing valve for taking care of inlet of charge, 
exhaust of products of combustion, and 
which helps to resist the explosive action of 
the fuel charge; to provide a valve mecha 
nism wherein a plurality of telescoping 
parts are relatively rotated and in which the 
valve is mounted, and in which all the ports 
are provided; and to provide a combination 
of mechanism mounted on a single shaft for 
giving all the movements to the valve and 
valve-sleeve. 
With the above objects in view and others 

which will be detailed during the course of 
this description, our invention consists in 
the parts, features, elements and combina 
tions thereof hereinafter described , and 
claimed. 

In order that our invention may be 
clearly understood, we have provided draw 
ings wherein: 

Figure 1 is a vertical section of a work 
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cylinder, its piston-actuating mechanism, 
and its valve mechanism, taken on the line, 
for example, 1-1 of Figure 12: 

Figure 2 is a sectional detail of the tele 
scoping members of the valve mechanism 
substantially at the point indicated by the 
line 2-2, Figure 1: 

Figure 3 is a section of the valve mecha 
nism substantially on the line 3-3 of Fig 
ure 12; 

Figure 4 is a section of the valve sub 
stantially on the line 4-4 of Figure 3; 

Figure 5 is a detail showing the crank shaft and piston-rod, the latter being broken 
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off, the position of the parts corresponding 
to Figures 3 and 4: 

Figure 6 is an elevation of the valve 
mechanism shown in Figure 3: 

Figure 7 is a section of the valve substan 
tially on the line 7-7 of Figure 6: 

Figure 8 is a view similar to Figure 5 
corresponding to the position of the parts 
shown in Figures 6 and 7: 

Figure 9 is a view similar to Figure 6 
showing a different position of the parts: 

Figure 10 is a section of the valve on the 
line 10-10 of Figure 9; 

Figure 11 is a view similar to Figures 5 
and 8 showing the position of the parts cor 
responding to Figures 9 and 10; and 

Figure 12 is a horizontal section on the 
extended line 12-12, Figure 1, showing the 
duplex arrangement and assuming the units 
of the work cylinder to be extended in rear 
of Figure 1. 

Referring to the drawings, the numeral 
1 indicates the piston or work cylinder 
which, by its flanged or extended base 2, is 
connected in any usual manner to the crank 
casing not shown in any of the figures, in 
order to simplify the drawings and because 
the mounting of the work cylinders is no 
part of our present invention. The work 
cylinders 1 have the usual cooling or water 
circulating jacket 3, the chamber 4 of which 
extends upwardly to a point closely adja 
cent the intake and exhaust manifold 5 and 
downwardly to a point near the base 2. The 
piston 6 reciprocates vertically in the work 
chamber 7, and, in its upward or outward 
stroke, reaches a point slightly above the 
bottom of the combustion chamber 8, into 
which a small boring 9 extends adapted to 
receive the spark-plug which may be ex 
tended from practically any point and in 
any direction into the combustion chamber, 
the position of the boring being simply sug 
gestive of a mode by which to lead the 
sparking device to the combustion chamber. 
Viewing Figure 1, it will be seen that the 

combustion chamber, at its top, has a ver 
tical passage or port in which the valve 
casing 10 is secured by means of a shoul 
dered portion 11 at the bottom thereof rest 
ing upon the interior flange or seat 12 at 
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the top of the combustion chamber, and, at 
its top, by means of a screw-threaded plu 
or spanner-nut 13 screwed into the top o 
the manifold 5 and engaging the beveled 
portion 14 of the valve casing 10, whereby 
to force and securely hold the valve casing 
down upon the flange or seat 12 and prevent 
the same from rotating in the passage or 
port of the manifold and work cylinder. 
The valve casing 10, see Figure 3, and the 
sectional views of Figures 2, 4, 7 and 10, is 
provided with intake port 15 and exhaust 
port 16 corresponding, respectively, to the 
intake passage 17 and exhaust passage 18 
of the manifold 5. For the purposes of our 
invention, the longitudinal axis of the work 
cylinder and piston, which axes are coinci 
dent, are indicated by the line 19, and, view 
ing Figures 1 and 12, it will be seen that 
the said axes are eccentric to the longitudi 
nal axis of the valve chamber. Viewing 
Figure 1, it will also be seen that the crank 
shaft 20 is eccentric to, or offset from, the 
longitudinal axis of the work cylinder, and 
that the crank-arm 21 is connected to the 
piston-rod 22 by means of the crank-pin 23, 
the piston-rod being curved outwardly and 
pivotally connected at its upper end in usual 
manner to the wrist-pin 24 mounted in the 
piston. 
From the foregoing description, two fac 

tors are to be noted, viz., the exhaust passage 
1S is quite short and the intake passage 17 
is comparatively long; and the coupling or 
connection of the piston rods 22 to the crank 
arms of the shaft 20 is offset from the piston 
rods so that the thrust from the pistons to 
the cranks is in the longitudinal axis of the 
work-cylinders and parallel with a vertical 
plane cutting the longitudinal axis of the 
ci'ank-shaft lengthwise. These are impor 
tant factors, since a short exhaust passage 
means avoidance of overheating the engine, 
which directly aids the cooling system. The 
long intake passage gives time for the in 
coming, cold gas to be heated to a consider 
able extent before reaching the work-cylin 
der, this aiding combustion and also mean 
ing the absorption of cylinder or engine heat, 
which is a cooling process for the top of the 
engine or intake manifold, thus, again, aid 
ing the cooling system. As to the coupling 
of the piston rods to the crank-shaft, the ar 
rangement overcomes any possibility of dead 
centers, or impediment to speed, or trans 
mission of power, since the thrust is in the 
longitudinal axis of the cylinders and pis 
tons and along the length of the piston rods, 
and, hence, eccentric to the longitudinal axis 
of the shaft, the offset coupling being always 
located so as to transmit the thrust without 
binding, impediment or loss of power. In 
addition to the foregoing, the engine is so 
constructed and the elements and mecha 
nisms are so arranged as to enable a single 
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cam-shaft to be used for the purpose of 
actuating the several valve mechanisms; 
that is to say, the work-cylinders are, for 
example, arranged in pair-units and set up 
right or vertically, the units being disposed 
as previously noted so as to place the work 
cylinders alternately on opposite sides of the 
longitudinal center line of the crank-shaft, 
see Figure 12. The single cam-shaft 48 is 
extended across the top or heads of the sev 
eral work-cylinders with its longitudinal 
axis lying in the same plane or in the same 
vertical plane, which cuts the longitudinal 
axis of the crank-shaft, see Figure 1. This 
arrangement places the cam-shaft in a con 
venient position for inspection and repairs 
and also enables easy and rapid installation 
and removal. This arrangement of crank 
and cam-shafts and work-cylinders in unit 
castings also brings about simplicity of con 
struction, compactness, and economy in con 
struction and maintenance, since the cams 49 
are interchangeable, as are also the bell 
crank levers actuated by said cams, and the 
gearing driven by said shaft; and reduction 
in weight of frames or castings results, to 
gether with total weight of engine, wear and 
friction of moving parts. The driving power 
of the engine is increased as the direct result 
of the foregoing. 
The valve casing, see Figure 3, is com 

posed of the outer member heretofore indi 
cated by 10 and the inner member 25, which 
latter has the shoulder 11 and rests upon 
the seat 12 at the top of the combustion 
chamber. The inner member 25 is provided 
with a port 15 corresponding with the port 
15 in the outer member, and also has a port 
16 corresponding with the port 16 in the 
outer member. The inner member is also 
provided with a reduced, cylindrical bearing 
member, the upper portion 26 of which is 
more extensive than the lower portion 27. 
The two cylindrical portions 26 and 27 afford 
a long bearing for the valve-stem 28, the 
lower end of which is provided with a head 
or valve 29 beveled on one side as at 30, and 
cooperating with a similarly beveled por 
tion or valve-seat 31 of the inner valve cas 
ing 25. The valve-stem, at its opposite end, 
terminates in an impact or contact head 32, 
and has applied thereto just below said head 
a spring seat or washer 33 against which one 
end of the coiled, encircling spring 34 rests, 
and the opposite end of which engages a col 
lar 35 screwed upon the adjacent end of the 
cylindrical member 26 of the inner valve cas 
ing. The collar 35 retains the members of 
a ball-bearing 36 within the shell 37 of the 
gear 38, said shell being secured to the valve 
sleeve 39 by one or more screws 40. The 
valve-sleeve 39 has its smaller cylindrical 
portion surrounding the upper cylindrical 
member 26 and its larger cylindrical portion 
41 operating between the inner member 25 

3. 

of the valve casing and the outer member 10. 
Between the two members 26 and 27 an en 
largement or flange 42 is provided affording 
a seat for an anti-frictional washer 43 ar 
ranged between said flange and the smaller 
member 39 of the valve-sleeve. The said 
flange 42 and the washer 43 prevent the free 
end of the valve-sleeve member 41 from en 
gaging the inner casing member 25, thus 
leaving clearance as at 44, which reduces 
friction and provides for lubrication. The 
valve-sleeve member 41 is provided with a 
port 45 adapted to register and cooperate 
alternately with the ports 15 and 15 and 16 
and 16. The chamber 46, formed between 
the cylindrical member 27 of the inner cas 
ing and the member 25 of the inner casing, 
affords communication to the combustion 
chamber 8 through the intake and exhaust 
passages 17 and 18, respectively, and their 
cooperating ports. 
The gear 3S which drives the valve-sleeve 

39-41 is driven by a gear 47, shown in 
dotted lines only in order to avoid confusion 
in the drawings. The gears 38 and 47 are 
spiral gears; but, may be of any other suit 
able type found effective for the purpose of 
properly driving the valve-sleeve. The 
spiral gear 47 is mounted on the cam-shaft 
4S, shown in section in Figures 1, 3, 6, and 
9, and the center line of which is shown in 
Figure 12. The shaft 48 also carries a cam 
49, which is substantially in the form of a 
quadrant, said cam operating upon the anti 
frictional roll 50 carried by pin 51 mounted 
in the end of the arm 52 of a bell-crank lever 
journaled to rock upon, or with a counter 
shaft 53, said bell-crank having its other 
arm 54 provided at its outer end with an 
adjustable screw 55 held in set position by a 
nut 56 and having its lower end projecting 
beyond the bell-crank arm 54, so as to en 
gage the head 32 of the valve-stem. The 
direction of rotation of the cam 49 and gear 
47 is indicated by arrows in Figures 1, 3, 6 
and 9, as is also the direction of rotation of 
the crank-shaft, and arm carried thereby, 
in Figures 1, 5, 8 and 11. The relation of 
the cam 49 and gear 48 is such that the 
valve-sleeve will be given one rotation to one 
reciprocation of the valve-stem and valve 
'arried thereby, while the crank-shaft has 
two rotations to the single reciprocation of 
the valve and single rotation of the valve 
sleeve. 
Our invention is of such character, as 

shown in Figure 12, that a unit casting may 
comprehend two work cylinders and two in 
take manifolds arranged in staggered re 
lation; and when a plurality of unit castings 
are grouped, they will be arranged as shown 
in Figure 12, which arrangement may be 
carried out for six and eight-cylinder en 
gines as will be readily understood. By 
providing duplex units, as just described, 

70 

75 

80 

85 

90 

95 

00 

105 

10 

15 

120 

25 



5 

0. 

5 

2 5 

30. 

3 5 

40 

45 

5 5 

1. 

and arranging the units as shown in Figure 
12, the castings containing the Work cylin 
ders may be air-cooled, in addition to the 
water cooling system usually employed; that 
is to say, the duplex units may be arranged in 
separated relation so that the air may pass 
between and all around the same within the 
hood of the automobile, or any other vehicle 
in which the engine may be installed. The 
shaft 48 carrying the cams 49 and gears 47 
will be common to all the valve mechanisms 
of the duplex units, as shown by the center 
line 48 of said shaft in Figure 12. The 
centers of the work cylinders are also indi 
cated by lines which are marked, so that the 
relation between the work cylinders and 
valve casings can readily be seen and under 
stood. 
Having thus described our invention in 

its details, the following mode of operation 
will be readily understood upon reference to 
the first four sheets of drawings: 

In Figure 1, the piston 6 is shown at the 
inning of its compression stroke with the 
ve 29 seated, and, referring to Figure 2, 

with the valve-sleeve 41 in position to close 
the exhaust port and open the intake port. 

be 
w 

In Figure 3, the cam 49 has made a 90° 
turn, the valve 29 is still seated, the crank 
shaft has made a 180° turn, compression has 
been completed, and the valve-sleeve 41, see 
Figure 4, has been rotated so that the intake 
port is closed and the exhaust port is about 
to be uncovered, explosion taking place at 
approximately this time. In Figure 6, the 
cam 49 has made a further 90° turn, the 
crank-shaft a further 180° turn, being driven 
to that position by the action of the ex 
plosive charge upon the piston with the 
valve still seated. The cam 49 in this posi 
tion is beginning to operate upon the bell 
crank 52-54, so that the valve-stem is moved 
longitudinally, and the valve 29 slightly un 
seated. As seen in Figure 7, the valve 
sleeve has further rotated so that the exhaust 
port is completely uncovered, and, with the 
valve 29 continuing to move away from its 
seat under the influence of the cam 49 and 
bell-crank lever, exhaust takes place carry 
ing off the products of combustion and con 
E. scavenging the work cylinder. In 
igure 9, the cam 49 has made an additional 

90° turn, causing the bell-crank 52-54 to 
completely unseat the valve, and the crank 
shaft has made an additional 180° turn to 
the position of Figure 5, aiding the exhaust 
and scavenging of the cylinder. In this po 
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sition of the parts, the valve-sleeve 41 has 
made a further turn to completely close the 
exhaust port and to be about ready to un 
cover the intake port. Complete scavenging 
and exhaust of the products of combustion 
have now occurred, and a further 90° turn 
of the cam 49 will bring the latter to the 
position of the parts shown in Figures 1 

1,414,987 

and 2 with the exhaust port closed, the in 
take port completely uncovered, the valve 29 
seated, or about to be seated, and the crank 
shaft, Will have made another 180° turn 
and will begin its compression stroke, as in 
Figure 1, with the valve completely seated. 
Thus, the four cycles of the engine have 
been completed and are about to be re 
peated, and it will be seen that intake, com 
pression, explosion and exhaust have all oc 
curred during the operation of a single valve 
in the top of the combustion chamber and 
in a single chamber common to both intake 
and exhaust, and a single valve-sleeve which 
alternately cooperates with the intake and 
exhaust ports of the single chamber. 

It will thus be seen that, with our en 
gine, all the objects of our invention have 
been accomplished with resultant advan 
tages which will be readily understood by 
those skilled in the art. 
Having thus described our invention, what 

we claim and desire to secure by Letters 
Patent is: 

1. In a hydrocarbon engine, a plurality 
of independent castings arranged in align 
ment, each of said castings having a plu 
rality of work-cylinders constituting a unit: 
a crank-shaft below the work-cylinders and 
common to all of them and extending in the 
direction of alignment of the cylinders, and 
the latter being arranged so that the cylin 
ders of each unit will be alternately on op 
posite sides of the longitudinal axis of the 
shaft, and a vertical plane passing through 
said longitudinal axis will cut each cylin 
der of the aligned units eccentrically to its 
vertical axis, said shaft having a plurality 
of cranks; and piston rods connecting the 
cranks and pistons of the work-cylinders 
respectively, said rods having their ends 
coupled to the cranks by offset members, 
so that the thrust from the pistons to the 
cranks is in the longitudinal axis of the 
work-cylinders and eccentric to the longi 
tudinal axis of the crank-shaft. 

2. A hydrocarbon engine having two par 
allel rows of vertically arranged work-cyl 
inders, each of the work-cylinders having a 
port at one end thereof, a valve mechanism 
open at its bottom for controlling each of 
said ports and also having oppositely dis 
posed ports for controlling the intake and 
exhaust ports of the engine, and means for 
actuating said valve mechanisms comprising 
a single cam-shaft extending horizontally 
across said cylinders at the heads thereof 
and between the parallel rows. 

3. A hydrocarbon engine having a plu 
rality of parallel rows of work-cylinders, 
each cylinder having a port at one end 
thereof; a valve mechanism open at its bot 
tom for controlling each of said ports and 
also haying oppositely disposed ports for 
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of the engine; pistons operating in each of 
the work-cylinders; and mechanisms actuat 
ing the pistons and valve mechanism in 
cluding a crank-shaft and a cam-shaft ex 
tended parallel with the rows of work-cyl 
inders and arranged in a vertical plane cut 
ting the longitudinal axes of said shafts. 

4. A hydrocarbon engine having a plu 
rality of parallel rows of work-cylinders, 
each cylinder having a port at one end 
thereof and an intake and exhaust port; a 
valve mechanism open at its bottom for con 
trolling each of said ports and also having 
oppositely disposed ports for controlling the 
intake and exhaust ports of the engine; 
three shafts extending parallel with the 
rows of work-cylinders and arranged in a 
vertical plane cutting the longitudinal axes 
of said shafts; and mechanisms extending 
respectively from said shafts to operate the 
pistons of the work-cylinder and the valve 
mechanisms to control the said ports. 

5. A hydrocarbon engine having an explo 
sion chamber with a port therein, a valve 
casing having an open bottom cooperating 
with said port and also having intake and 
exhaust ports at diametrically opposite 
points, and a single valve mechanism for 
controlling all said ports, said mechanism 
comprising an inner member and outer sta 
tionary member, a reciprocating valve oper 
ating in the inner member, a valve-sleeve 
operating between said inner and outer 
members, and means for actuating the valve 
and valve-sleeve with a ratio of one recip 
rocation of the valve to one rotation of the 
sleeve. 

6. In a hydrocarbon engine having intake 
and exhaust ports and an explosion cham 
ber, means for connecting the explosion 
chamber with the intake and exhaust ports 
comprising a valve casing set between the 
two ports and having its bottom open into 
the explosion chamber, said casing compris 
ing inner and outer members, a rotary valve 
for controlling said two ports operating be 
tween said inner and outer members and a 
valve for closing the said open bottom. 

7. A hydrocarbon engine having intake 
and exhaust ports and an explosion cham 
ber, a valve casing set between the two ports 
and affording a chamber into which the 
ports open said casing comprising inner and 
outer members, a port from the explosion 
chamber to the chamber in the valve casing, 
a valve for controlling communication be 
tween the explosion chamber and chamber 
in the casing, and a rotary sleeve operating 
between the inner and outer members of the 

60 valve casing for controlling the ports into 
the chamber of said casing. 

8. A portable valve mechanism, for con 
trolling the intake and exhaust ports of a 
hydrocarbon engine, consisting of an inner 

65 casing, an outer stationary casing independ 

ent of the engine casing having oppositely 
disposed intake and exhaust ports, a valve 
sleeve adapted to turn between the two cas 
ings and having a single cooperative port, 
a valve having its stem adapted to recipro 
'ate in the inner casing, and a seat for said 
'alve at one end of the inner casing. 
9. A hydrocarbon engine having a long 

intake passage and a comparatively short 
exhaust passage in its casing above the work 
chamber, the two said passages being oppo 
sitely disposed and separated from each 
other by a valve chamber opening into the 
work chamber, in combination with a valve 
mechanism comprising a cylindrical casing 
set in the valve chamber and having a port 
opening into the work chamber, and ports 
respectively communicating with the intake 
and exhaust passages, a rotary valve sleeve 
having a single port operating within said 
casing and controlling the intake and ex 
haust ports, and a reciprocating valve oper 
ating within said casing controlling the 
other of said ports and having a seat on 
the end of said casing at the entrance to 
the Work chamber. 

10. A valve mechanism for hydrocarbon 
engines comprising a cylindrical casing con 
posed of an inner member and a stationary 
outer member and having oppositely ar 
ranged ports, a rotary valve-sleeve operating 
between said members and controlling said 
ports, a third port in said casing surrounded 
by a valve-seat, a reciprocating valve con 
trolling the latter port, and means for ro 
tating the valve-sleeve and reciprocating the 
valve with a ratio of one reciprocation of 
the latter to one rotation of the former. 

11. An engine construction substantially 
as set forth in claim 6, wherein the casing 
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has an elongated cylindrical bearing carried 
by the inner casing member centrally of 
and within the same, and wherein the re 
ciprocating valve controlling the said open 
bottom has its stem guided in the said hear 
ing member. 

12. A valve mechanism for hydrocarbon 
engines comprising a cylindrical casing hay 
ing a plurality of ports, a rotary valve 
sleeve controlling two of said ports, a re 
ciprocating valve controlling the other of 
said ports, and means for actuating the 
valve-sleeve and valve comprising interact 
ing gearing and a cam carried by a single 
shaft and a bell-crank lever actuated by the 
C.I. 

13. A hydrocarbon engine having a port 
in the top of its combustion chamber eccen 
tric to its longitudinal axis, and above the 
same in the casing an intake passage and a 
comparatively short exhaust passage; and a 
valve mechanism having a cylindrical casing 
with a chamber therein communicating with 
the combustion chamber through the port 
thereof, intake and exhaust ports cooperat 
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ing with the respective passages, a valve 
for controlling the communication between 
the valve chamber and combustion chamber, 
and another valve for controlling the in 
take and exhaust ports and passages. 

14. In combination with the work cyl 
inder of a hydrocarbon engine having a port 
in One end and a valve chamber adjacent 
thereto and communicating therewith, in 
take and exhaust ports communicating with 
said valve chamber, and a valve mechanism 
set within said chamber comprising a casing 
having an opening in One end communicat 
ing with the work cylinder and comprising 
two concentric members having ports regis 
tering with the intake and exhaust Port respectively, and a central, elongated, cy 
lindrical member extending substantially 
from end to end of said casing members, a 
valve sleeve member operating between the 
two casing members and having a port 
adapted to cooperate alternately with the 
registering intake and exhaust ports, and a 
valve-stem extending through said central 
member and having a valve-head adapted 
to cooperate with the casing for closing the 
passage between the work cylinder and the 
valve chamber. 

15. In combination with the work cyl 
inder of a hydrocarbon engine having a 
port in one end and a valve chamber adja 
cent thereto and communicating therewith, 
intake and exhaust ports communicating 
with said valve chamber, and a valve mecha 
nism set within said chamber comprising a 
casing having an opening in one end com 
municating with the work cylinder and com 
prising two concentric members having 
ports registering with the intake and ex 
haust ports, respectively, and a central, 
elongated, cylindrical member extending 
Substantially from end to end of said cas 
ing members, a valve sleeve member operat 
ing between the two casing members and 
having a port adapted to cooperate alter 
nately with the registering intake and ex 
haust ports, a valve-stem extending through 
said central member and having a valve 
head adapted to cooperate with the casing 
for closing the passage between the work 
cylinder and the valve chamber, and gearing 
for rotating said valve sleeve, and means for 
actuating the valve-stem. 

16. In combination with the work cyl inder of a hydrocarbon engine having a port 
in one end and a valve chamber adjacent 
thereto and communicating therewith, in 
take and exhaust ports communicating with 
said valve chamber, and a valve mechanism 
set within said chamber comprising a cas 
ing having an opening in one end communi 
cating with the work cylinder and compris 
ing two concentric members having ports 
registering with the intake and exhaust 
ports, respectively, and a central, elongated, 
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cylindrical member extending substantially 
from end to end of said casing members, a 
valve sleeve member operating between the 
two casing membel's and having a port, 
adapted to cooperate alternately with the 
registering intake and exhaust ports, a 
valve-stem extending through said central 
membel' and having a valve-head adapted 
to cooperate with the casing for closing the 
passage between the work cylinder and the 
valve chamber, means for rotating said 
valve sleeve, and a cam mechanism for ac 
tuating the valve stem. 

17. In combination with the work cyl 
inder of a hydrocarbon engine having a 
port in one end and a valve chamber adja 
cent thereto and communicating there with, 
intake and exhaust ports communicating 
with said valve chamber, and a valve mecha 
nism set within said chamber comprising 
a casing having an opening in one end com 
municating with the work cylinder and com 
prising two concentric members having 
ports registering with the intake and ex 
haust ports, respectively, and a central, 
elongated, cylindrical member extending 
substantially from end to end of said cas 
ing members, a valve sleeve member op 
erating between the two casing members and 
having a port adapted to cooperate alter 
nately with the registering intake and ex 
haust ports, a valve-stem extending through 
said central member and having a valve 
head adapted to cooperate with the casing 
for closing the passage between the work 
cylinder and the valve chamber, a shaft 
carrying a gear-wheel and a cam, a gear co 
operating with the gear-wheel for rotating 
the valve sleeve, and a lever cooperating 
with the cam for reciprocating the valve 
stem. 

18. In combination with the work cyl 
inder of a hydrocarbon engine having a port 
in one end and a valve chamber adjacent 
thereto and communicating therewith, in 
take and exhaust ports communicating with 
Said valve chamber, and a valve mechanism 
set within said chamber comprising a casing 
having an opening in one end communicat 
ing with the work cylinder and comprising 
two concentric members having ports regis 
tering with the intake and exhaust ports, re 
spectively, and a central, elongated, cy 
lindrical member extending substantially 
from end to end of said casing members, a 
valve sleeve member operating between the 
two casing members and having a port 
adapted to cooperate alternately with the 
registering intake and exhaust ports, a 
valve-stem extending through said central 
member and having a valve-head adapted to 
cooperate with the casing for closing the 
passage between the work cylinder and the 
valve chamber, means for normally holding 
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overcoming the action of the spring, and 
means for rotating the valve sleeve. 

19. A hydrocarbon engine having a work 
cylinder with a combustion chamber at one 
end thereof, a valve mechanism set in the 
top of the combustion chamber with its 
longitudinal axis parallel with and eccentric 
to the longitudinal axis of the work cyl 
inder; a short exhaust passage and a com 
paratively long intake passage leading to the 
valve mechanism, said passages being ar 
ranged oppositely to each other; and means 
for actuating said valve mechanism. 

20. A hydrocarbon engine having a work 
cylinder with a combustion chamber at one 
end thereof and, above the same in the cas 
ing, a valve-chamber with a port into said 
combustion chamber; said casing also hav 
ing oppositely arranged intake and exhaust 
passages above said combustion chamber and 
on opposite sides of said port and com 
municating with said valve chamber; a re 
movable valve mechanism set in said valve 
chamber comprising stationary inner and 
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outer members, a reciprocating valve, and 
a rotary valve between said members; and 
means for actuating the several valves. 

21. A hydrocarbon engine having an ex 
plosion chamber with a port set eccentri 
'ally in one end thereof; a removable valve 
casing mounted in the engine casing above 
said chamber and open at its bottom for co 
operation with said port and having inner 
and outer members and oppositely disposed 
intake and exhaust ports; a valve mecha 
nism for controlling all said ports, includ 
ing a rotary member and a reciprocating 
member, the rotary member having a single 
port and operating between the members of 
the valve casing, so as to be without wear 
upon the engine casing, and the valve cas 
ing and valve mechanism being removable 
as a whole from the engine; and means for 
actuating said valve members with a ratio of 
One reciprocation of the one member to one 
rotation of the other member. 

GEORGE LOEFFLER. 
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