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Application filed November 11, 1909, Serial No. 527,560. 
ty concern: . . . . . . . . . section of the valve taken on the line 8-8. 

Beit known that we, FRANK.X. BACHLE in Fig. 9. Fig. 9 is a side elevation of the 
and JoHN. C. L. KREBs, citizens of the valve, and Figs. 10, 11, 12, 13, 14, 15, 16, 
tnited States, and residents of Clyde, in 17, 18, 19, 20, 21 and 22 are cross-sections 60 5. the courity of Sandusky and State of Ohio, taken, - respectively, on the lines 10-10, 
have invented a certain new and useful In-11-11, 12-12, 13-13, 14-14, -15-15, 
ternal-Combustion Engine; and we do 16-16, 1-17, 1818, 19-19, 20-20, 
hereby declare the following to be a full, 21-21, and 22-22 in Fig. 9. . . . . . . 
clear, and exact description of the invention, . Referring to the drawings, 1,2,3 and 4 65. 

10 such as will enable others-skilled in the art tdesignate in order from right to left the sev 
to which it appertains to make; and use the eral cylinders of a two-cycle four-cylinder 
same, reference being had to the accom-engine, 5 the piston operating therein, and 
panying drawings, and to the figures of ref-6 the crank-case, which is divided by parti 
erence marked thereon, which form a partitions 7 into separate non-communicating 70 

15 of this specification. . . compartments for each cylinder. - 
... Our invention relates to rotary valves for . 
use in conjunction with multiple cylinder 
internal combustion engines, and is partic ularly applicable to engines of the two 

20 cycle type, but is not restricted to use in 
such connection. - 

To all whom it may concern: 

. Each cylinder is provided in its walls 
with the ports or ducts 8 and 9 for gas and 
air, respectively, leading into the lower port 
tion of the combustion chamber 10 thereof, 75 
with the exhaust port 11 leading from such 

. . . . . . ... chamber in the usual manner, and with the The primary object of our invention is to port or duct. 12 leading to the upper end of 
improve upon the apparatus covered by the pumping-chamber 13 thereof. The pis. 
United States. Letters Patent No. 880,958 tons 5 are provided at their lower ends with 80: 25. granted jointly to us on March 3, 1908, by enlargements 5' which-operate in the lower the provision therein of means for pumping enlarged ends of the cylinders to coöperate 
a scavenging charge of air into each cylin, therewith to form the pumping-chambers 
der immediately prior to or during the 13, and are connected by piston-rods to a 
pumping of a gas charge therein whereby to crank-shaft in the usual manner, with the 85 

30 free the cylinder clearance of noncombus: cranks of cylinders 1 and 2 on opposite sides 
tible or, burned-gassand thus increase the of the shaft and at right angles to the op 
working efficiency of the engine. . . . . posing cranks of cylinders 3- and 4. 

Further objects of our invention will be Formed lengthwise on the side of the 
apparent from the following description. crank-case 6 adjacent the ports 8, 9 and 12.90 

85- The operation, construction and arrange- is a housing or valve-case 14, which is pro 
ment of the parts of our invention are fully vided with alongitudinal cylindrical cham 
described in the following specification, and ber for receiving the rotary valve 15. This 
while the invention in its broader aspect is housing, for each cylinder or separate. unit 
susceptible of embodiment in numerous of the engine, is provided with a port 1695 

40 forms, a preferred form of the same is illus-, from the atmosphere to the interior thereof, 
trated in the accompanying drawings, in the ports 1 and 18 leading, respectively, to 
which . . . . and from the interior of each crank-cham Figure 1 is a side elevation of a four ber, and ports or passageways 19, 20 and 21,. cylinder two-cycle engine with portions of which respectively lead to and open com 

45the cylinders insection and with a diagram- munication between the interior of such 
matical longitudinal sectional view of an housing and the cylindrical ports or ducts 
embodiment of our valve associated there 8, 9 and 12, as best shown in Fig. 1, each set 
with, and also with the relative positions of of ports 16, 17, 18 and 20 being arranged in 
the: cranks indicated below the respective a common-plane successively, around the 105 

50 cylinders. Fig. 2 is an end view of the same. housing, as best shown in Figs. 3 and 6. 
Figs. 3, 4, 5, 6 and 7 are vertical cross-sec. The valve 15, which is circular in cross 
tions on the lines 3-3,4-4, 5-5, 6-6, and section, is provided throughout its length 
7-7, respectively, in Fig. 1, with the sec.. with a central cylindrical chamber 22, and 
tion in Fig. 4. taken when the valve is with a surrounding chamber 23, which two 10 

85 slightly advanced from the position shown chambers for convenience may be termed 
in Fig. 1. Fig. 8 is a central longitudinal gas-distributing and supply chambers, re 
va 
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20 

registers with the 
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spectively. Both ends of these chambers are 2. These gears are preferably of the spiral 
"Aroud of ports 94, as and go . oup of ports 3. 1S OO 
viad: h v. for each cylinder, P. 
ports 24, and 25 being arranged in circular 
series to successively register with the port 
12-21 to the pumping-chamber 13 of the 
associated cylinder, while the port 26 is ar 
ranged to register with the port 8-19 to the 
combustion chamber 10 of the cylinder as 
the valve is rotated. The valve 15 also has 
a series of circularly arranged ports 27, 
shown in the present instance as being dis 
posed centrally thereof which provide con 
tinuous communication between the supply 
chamber 23 and a pipe 28 leading to the 
usual carbureter through the medium of 
the registering port 29 in the housing 14. 
The ports 24 open communication with 

the supply-chamber 23 of the valve, being 
the discharging ports from such chamber, 
and are so relatively arranged that each 

port 12-21 of its cyl 
: inder on the down or out-going stroke of 

25 

30 

35 

40 

45 

50 

the carburete 

the associated piston, as shown in Fig. 5, to permit such piston to draw a charge into 
the associated pumping-chamber 13 from 

hrough the supply-chamber 
23; the ports 25 open communication with the distributing-chamber 22 and are so ar 
ranged that each registers with its port 
12–21 on the up or compression stroke of 
the associated piston, as shown at the left 
of Fig. 1 to permit the charge in the pump 
ing-chamber 13 of such cylinder to be forced 
into the distribiting-chamber 22; and the 
ports 26 open communication with the dis 
tributing-chamber of the valve, and are so 
arranged that each registers with the port 
8-19 to the associated cylinder during the 
period that the same is uncovered by its pis 
ton, as shown in Fig. 4 to admit a charge 
to the combustion end of the cylinder. 
A notch or channel 30 is provided in the 

side of the valve 15 for each cylinder, and 
is adapted on a rotation of the valve to suc 
cessively open communication between the 
crank-case port 18 and the cylinder port 
9-20 as shown in Fig. 3, and the two ports 
16 and 17 in the housing 14, as shown in 
Fig. 6. The notches or channels 30 have no 
communication with either of the chambers 
22, 23 of the valve and are so relatively ar 
ranged that each opens communication be 

55 

60 

the limit of its up or compression stroke to 

tween its ports 18 and 9–20 when the as Sociated piston is uncovering its cylinder 
port 9- 20 to admit a scavenging charge of 
air to the cylinder from the crank-chamber, 
and opens communication between the ports 
16 and 17 when the associated piston is near 
admit atmospheric-air to the crank-chamber. 
The valve 15 is geared to rotate in unison 

with and at the same speed as the crank 
65 shaft by a train of gears 31, see Figs, 1 and 

type to facilitate an adjustment of the valve 
relative to the crank-shaft to admit a charge 
early or late as it may be desired to increase 
or reduce the speed of the engine. 
The operation of our invention is as foll 

lows:-Assuming that the piston in No. 1 
cylinder is near the end of its down or 

70 

pumping stroke or just uncovering the gas 
and airports 8 and 9 of such cylinder, the 
valve port 26 for such cylinder will be open 
to the gas charging port 8-19 to admit a 
charge which is being pumped into the dis 
tributing-chamber 22 of the valve from the 
pumping-chambers 13 of Nos. 2 and 4 cyl 
inders on the upstrokes of their respective 
pistons, the valve port 25 of No. 2 cylinder 
being just about to close to its cylinder port 
12-21 while the valve port 25 of No. 4 cyl 
inder is just opening to its cylinder port 
12-21, as shown in a diagrammatical way 

75 

8) 

85 

in Fig. 1, as a true central vertical section : 
would not show all of the valve ports as in 
dicated. It is thus seen that the charge 
compressed in No. 1 cylinder comprises the 
residue or last portion of the charge 
pumped from No. 2 cylinder and the 
major portion of the charge pumped 
from No. 4 cylinder. 
2, 3 and 4 cylinders receive the major por 
tions of their charges from the pumping 
chambers 13 of Nos. 3, 1 and 2 cylinders, 
respectively, and the residue of their charges 
from Nos. 1, 4 and 3, cylinders respectively, 
the valveports of the several groups being 
properly arranged for such purpose. At 
the same time No. 1 cylinder is taking its 
charge it is also receiving a scavenging 
charge of air from the associated crank 
chamber, due to the valve notch or channel 
30 of such cylinder opening communication 
between the crank-chamber and the com 

In like manner Nos. 

90 

95 

100. 

05 

pression end of the cylinder through the 
medium of the ports 18 and 9-20. The 
notches 30 are preferably so arranged rela 
tive to the ports 26 of the associated group 
that the air charge is admitted to the cyl 
inder slightly in advance of the gas charge. 
It is thus apparent that the crank-case com 
pression of each cylinder is utilized to force 
the Scavenging charges of air into its com 
bustion chamber, instead of forcing the gas 
charges thereto as has heretofore been com 
monly the case. 
pression end of each cylinder during the 
approximate movement of its crank between the points a of its cycle, while the scaveng 
ing charge of air is admitted thereto slightly 
in advance of and during the first portion 
of Such movement, see Figs. 3 and 4. A 
charge is also drawn into, the pumping 
chamber 13 of each cylinder on the down 
stroke of its piston due to the associated 
valveport 24 moving into register with its 
cylinder port 21-12 and opening communi 

Gas is admitted to the com 

O. 

115. 

120 

125 

180 



907,288 
cation between such chamber and the valve 
supply-chamber 23, which is always in com 
minication with the carbureter. On the up 
stroke of each piston, the associated valve 

10 
the completion of its up or compression 
stroke the associated valve notch 30 has 
moved to open communication with the ports 
16 and it in the valve.housing to admit air 

15 to the associated crank-chamber, from the . . atmosphere, such air being quickly drawn 
into such chamber due to the vacuum cre 
ated therein on the upstroke of the piston. 
This air is compressed in the crank-chamber 

20 on the down-stroke of the piston, and there 
by caused to quickly rushinto the compres: 

..sion end of the associated cylinder when it 
is liberated due to its valve notch 30 opening 
communication between said crank-chamber 25 and the compression end of the cylinder 
through the ports 18 and 9-20. . 

It is apparent from the foregoing that. On 
each down-stroke of a piston, the compres 
sion end of its cylinder is scavenged of all 

30 burned or non-combustible gas, a fresh gas charge is pumped therein by one or more of 
the other pistons of the engine, and a charge 
is drawn into the pumping-chamber 13 from 
the carbureter. Also that on each upstroke 35 of a piston the charge in the upper end of 

r its cylinder is compressed, the charge in 
the pumping-chamber 13 is forced into the 
valve distributing-chamber 22 and is di 

- rected thereby to the proper cylinders, and 
40 the scavenging charge of air is admitted to 

the associated crank-chamber. . . . . . . . 
... It is evident that the invention may be 
employed in connection with an engine com prising two or more cylinders, as the cycle 

45 of operations of each group of valve ports: 
will be approximately the same, but differ 
ently timed relative to the other groups to 
suit the number of cylinders employed. 
We wish it understood that our invention 

50 is not limited to any specific construction or 
arrangement of parts and location and size 
of ports excent in so far as such limitations 
are specified in the claims. . 
Having thus described ouri 

55 we claim as new and desire to secure by 
Letters. Patent, is, 

...: 1. A multiple cylinder engine.having its 
cylinders each provided with a pumping 
chamber, a combustion chamber and an air 60 compressing chamber, the pumping chamber. 
having one port leading thereto and thé com 
bustion. chamber having two ports leading 
thereto, one of such two ports leading from 
the associated air compressing chamber, a 65 rotary valve. of RAF with said ports 

port 25 moves into register with the pump 
ing-port 21-12 of its cylinder to permit the 
gas drawn into the associated pumping 
chamber 13 to be forced therefrom into the: 
valve-chamber 22 to be distributed thereby to the proper cylinders. When a piston is near 

a 

bers and then to the combustion chambers 
through one of the ports of each combustion 
chamber, and to admit: scayenging chgrges 
compression 
scribed. - . . . . . . . 
- -2. A multiple cylinder two-cycle engine 
having its cylinders each provided with a 
combustion chamber, a gas pumping cham 

chamber, substantially as de 

engine and having a 
and a gas-distributing d 
means for controlling the admission of air. to the compression chambers, said engine 
having ports provided in the walls of said 
chambers which coöperate with the valveto. 
control the admission of gas to each pump: 
ing chamber and from it to the combustion 
chamber of another cylinder, the admission, 
of air to each compression chamber and the 
passage of a scavenging charge of air from 
each compression chamber to the associated combustion chamber at predetermined points 
in a cycle of operations of the machine, and 
means for operating the valve. . . . . . 

3. A multiple cylinder engine having its 
and a combustion...chamber, the pumping 
chambers each having one port communicat 
ing therewith and the combustion chambers. 
with, a rotary valve perative to control the passage of gas to and from each pumping. 
chamber through its port and then to one 
of the combustion chambers through-orie of 

| to admit gas to and from the pumping cham 

: of air to each combustion chamber froin its 

cylinders each provided with a pumping. 

each having two ports communicating there 

70 

75. ber, and an air compressing chamber, a 
single-rotary valve disposed at a side of the : 

gas-supply chamber 
amber, and having . 

80. 

90 

95 

100 

its ports, and means controlled by said valve 

ports thereof, substantially as described... . 
... 4. A multiple cylinder engine having its beylinderhi, provided with a pumping 
and a combustion chamber, said chambers. each having a gas port communicating there 
with, and the combustion chambers each having an airport, a rotary valve having a 
Series of ports in communication with a 
Source of fuel supply and adapted to suc 
cessively register with the different pumping 
chamber, ports as the valve is rotated and 

which registers with the pumping chamber 
ports and the other with the combustion. 
chamber gasports when the valve is rotated, 
said, valve also having portions channeled to 

- control the admission of a scavenging charge 
of air to each cylinder through its airport, 
and means for operating the valve. . . . . 

5. A multiple-cylinder engine, having its 
cylinders eaeh.provided with a pumping and 
a combustion chamber, the former having a 
E. port communicating 'therewith and the 
latter having a gasport and an airport 

for admitting scavenging charges of air to 
the combustion chambers through the other: 

also having a distributing chamber provided 
. . . . . . . with a double series of ports, one series of invention, what 

105 

10 

115. 

:120 

125 

130 



4. 

communicating therewith, a rotary valve 
forming a distributing chamber and having 
a series of ports for each cylinder operative 
to open communication between the pump 
ing chamber and a fuel supply, the pump 
ing chamber and said distributing chamber, 
and the distributing chamber and the com 

10 

bustion, chamber at predetermined points in 
a rotation of the valve, said valve also 
having passages which permit the intermit 
tent admission of scavenging air to each 
combustion chamber through its air port, 
and means for operating the valve. . 

15 
6. A multiple cylinder engine having its 

cylinders each provided with a pumping and 
a combustion chamber, the former having 
a gas port and the latter having a gas port 
and an air port, a rotary valve forming a 

20. 

25 

distributing chamber and having a series of 
ports for each cylinder operative at prede 
termined points in the rotation of the valve 
to open communication between the pump 
ing chamber and a source of fuel supply 
between the pumping chamber and said dis 
tributing chamber, and between the dis 
tributing chamber and the combustion cham 

30. 

ber, said valve being also provided with 
means to control the admission of scaveng 
ing air to each combustion chamber through 
its air port at a predetermined point in the 
rotation of the valve, means for forcing said 
air charge into the combustion chamber, and 
means for operating the valve. 

35 

40 

cylinders each provided with a pumping and 
a combustion chamber, ports leading to said 
chambers, a rotary valve coöperating with 
said ports to control the admission of gas to 
and from the pumping chamber and to the 
combustion chamber of each cylinder, a 
crank case forming a crank chamber for each 
cylinder, said crank chamber and the asso 

50 

ciated combustion chamber having a com 
municating passage and said crank chamber 
having a passage in communication with the 
atmosphere, said valve being associated with 
such passages and having means acting to 
control the admission of air to each crank 
chamber. and the discharge of air from each 
crank chamber to its combustion chamber, 
substantially as described. 

8. A multiple cylinder engine having its 
cylinders each provided with a pumping and 

55 a combustion chamber and ports leading to 
such chambers, air pumping means in com 
munication with the combustion chambers, 
a rotary valve for controlling the passage 
of gas through said ports to and from the 

60 

65 

pumping chambers and to the combustion 
chambers and the admission of a scavenging 
charge of air to each combustion chamber 
operating said valve. 

9. A multiple cylinder engine having its 
cylinders each provided with a pumping and 

997,258 
a combustion chamber, a gas port for each 
of such chambers and an air port for each 
combustion chamber, a rotary valve for eon trolling the passage of gas to the pumping 
chambers through their gas ports, the pas 
sage of gas from the pumping chambers to 
the combustion chambers through the gas 
ports of such chambers, and the passage of 
air through said air ports to the combustion 
chambers, and means for rotating the valve. 

70 

75 
10. A multiple cylinder two cycle engine 

having its cylinders each provided with a 
combustion chamber having two ports lead 
ing thereto and with an air compressing 
chamber having an exit port, a single valve 
for controlling the admission of gas through 
one port of each combustion chamber and 
the admission of air through the other port 
of each combustion chamber from the asso 
ciated compression chamber at predetermined 
intervals, and means for operating the valve. 

80 

85 

11. A multiple cylinder two cycle engine 
having its cylinders each provided with a 
combustion chamber and a plurality of ports 
leading thereto, air pumping means in com 
munication with each chamber through one 
of its ports, gas supply means in communi 
cation with each chamber through the other 
of its ports, a single valve coöperating with 
said ports to control the admission of gas 
and air to the several combustion chambers 
at predetermined intervals, and means for 

0. o operating the valve. 7. A multiple cylinder engine having its 12. A multiple cylinder engine having its 
cylinders each provided with a gas pumping 
and a combustion chamber each having a 
port in communication therewith and each 
combustion chamber having communication 
with a source of air supply, a rotary member 
adapted to coöperate with said ports at dif 
ferent periods in a rotation thereof to open 
communication between the pumping cham 
bers and a source of gas supply, between each 
pumping chamber and the combustion cham 
ber of another cylinder, and having means 
for opening communication between each 
combustion chamber and its source of air 
Supply at predetermined intervals, and 
means for rotating said member. 

13. A multiple cylinder engine having its 
cylinders each provided with a gas pumping 
and a combustion chamber each having a 
port communicating therewith and each 
combustion chamber having a port in com 
munication with a source of air supply, a 
rotary valve associated with the cylinders 
and having a gas supply chamber in com 
munication with a source of gas supply and 
a gas distributing chamber, and adapted 
when rotated to successively open communi 
cation between the pumping chambers and 

from said pumping means, and means for. said supply chamber, also to successively 
open communication through said distribut 
ing chamber between the pumping and com 
bustion chambers, the communicating pump 

90 

95 

00 

105 

10 

15 

120 

1.25 

130 
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ing and combustion chambers being disposed 
in different cylinders, and to admit air to 
the combustion chamber of each cylinder to 

5 

10 

scayenge the same, and means for rotating 
such valve, substantially as described. 

14. In a multiple cylinder two cycle en 
gine, the combination with the several cylin 
ders each having a pumping and a combus 
tion chamber thereins and ports leading 
thereto, of a member having a gas supply 
chamber provided with ports for intermit 
tently registering with the pumping cham 
ber ports and a gas distributing chamber 

15 having ports for intermittently registering with the pumping chamber ports and for 
intermittently registering with the combus 
tion chamber ports when said member is 
moved, said member also having means for 
controlling the admission of scavenging air 

20 to the combustion chamber of each cylinder 
through one of its ports, a source of gas sup 
ply, said supply chamber having communi 
cation.intermediate its ends with said source 

25 of gas supply, and means for moving said member. 
15. In a multiple cylinder engine, the 

combination with the several cylinders each 

30 

having ports communicating therewith, of 

35 

having a pumping and a combustion cham 
ber therein and air compressing means asso 
ciated therewith said chambers and means 

a rotary member having a gas supply cham 
ber, and a gas distributing chamber, a source 
of gas. Supply in lateral communication with 
the supply chamber intermediate its ends, 
said member having a series of ports for 
each cylinder which operate to open com 

40 
munication between said supply and pump 
ing chambers, said pumping and distribut 
ing chambers, said compressing means and 
combustion chambers, and said distributing 
and combustion chambers at predetermined 
points in a rotation of said member, and 

45 

50 

means for rotating said member. 
16. In a multiple cylinder engine, the 

combination with the several cylinders each 
having a pumping and a combustion cham 
ber, and air suction and compressing means 
with ports leading to said pumping chamber 
and means and a plurality of ports leading 
to the combustion chamber, of a rotary valve 
having a supply chamber in lateral com 
munication with a source of gas supply and 

55 

ing chambers through the 
thereto, said valve also having a distributing 

60 

65 

from which the charges of the several cyl 
inders are successively drawn to the pump 

ports leading 

chamber located within the supply cham 
ber and into which the charges are forced 
from the pumping chambers through their 
ports and then delivered to predetermined 
ones of the combustion chambers through 
less than the full number of ports leading 
thereto, and having means for admitting air 
to the compressing means and from the 

compressing means to the associated com 
bustion chambers through a portion of the 
ports leading to such chambers at-predeter 
mined points in a cycle of operation, and 
means for rotating the valve. 

17. In a multiple cylinder engine, the 
combination with the several cylinders each 
having a punping chamber with at least 
one port leading thereto and a combustion 
chamber and with a plurality of ports lead 

70 

75 
ing thereto, of a valve member having a gas 
supply chamber in communication with a 
source of gas supply and from which the 
charges of the several cylinders are succes 
sively drawn into the pumping chambers 
thereof through the pumping chamber ports, 
said member also having a distributing 
chamber into which the charges are succes 
sively forced from the pumping chambers 
of the cylinders through the pumping cham 
ber ports and delivered to the combustion 
chambers of cylinders other than those 
forcing charges into said member through 
at least one of the combustion chamber. 
ports, and said member also having means 
for controlling the admission of scavenging 
charges of air to the several cylinders 
through the remainder of the combustion 
chamber ports. 

18. A multiple cylinder engine having 
each of its cylinders of two different diam 
eters and provided with a crank case com 
pression-chamber, a piston working in each 
cylinder and having portions of two differ 
ent diameters to correspond to the different 
diameters of the cylinders whereby to divide 
the cylinders into combustion and pumping 
chambers, separate air and gas ports lead 
ing to each combustion-chamber, the former 
from the associated compression-chamber, 
a gas port leading to each pumping cham 
ber, a rotary valve for controlling the ad 
mission of gas to and from the pumping 
chambers and to the combustion-chambers 
and the admission of air from the compres 
sion-chambers to the combustion-chambers 
at predetermined intervals, and means for 
operating the valve. 

19. In an internal combustion engine, the 
combination of a plurality of working cyl 
inders, a plurality of pump cylinders, a plu 
rality of crank chambers, a valve chamber 
common to all of said cylinders and said 

80 

85 

90 

95 

00 

105 

O 

15 

crank chambers and having passages lead 
ing to each of said cylinders and said crank 
chambers, and rotary means arranged in 
said valve chamber for controlling all of 
said passages. - 

20. In an internal combustion engine, the 
combination of a plurality of working cyl 
inders, a plurality of pump cylinders, a plu 
rality of crank chambers, a valve chamber 
common to all of said cylinders and said 
crank chambers and having passages lead 
ing to each of said cylinders and said crank 
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125 
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chambers, and a single rotary valve arranged signed our names to this specification in the 
in said chamber for controlling all of said presence of two subscribing witnesses. 
passages, said valve having inner and outer s FRANKX. BACHL.E. 
chambers one serving as a gas supply cham- JOHN C. L. KREBS. 

5. ber and the other as a gas distributing Witnesses: 
chamber. H. G. GIBBONs, 
In testimony whereof, we have hereunto JoHN C. LETsoN. 

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents, 
Washington, D. C.' 


