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UNITED STATES PATENT OFFICE. 
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To all chon it may concern: 
Beit known that I, Doyle Nico RoN Cox I, 

a subject of the King of Italy, at present re 
siding in the city of Chicago, in the county 
of Cook and State of Illinois. have invented 
a new and Improved Self-Grinding Rotary 
Valve, of which the following is a specifi 
cation. 
This invention, which has reference to 

improvements in internal combustion en 
gines, more particularly seeks to provide 
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an improved rotary valve construction, 
practically noiseless in operation, that can 
be economically manufactured, in which the 
operating parts are especially designed for 
increasing the efficiency or power of motors 
and in such manner whereby to economize 
in the use of the working agent. 
More specifically my present invention 

has for its purpose to provide certain im 
provements on the self grinding valve con 
struction disclosed in my copending appli 
cation, Serial No. 131,921, allowed Janu 
ary 8, 1917. In the practical application of rotary 
valves of the tapered or cone shaped type, 
by reason of different diameters of the valve 
at points in line with the progressively ar 
ranged cylinders, some special formation of 
the successively operating intake and ex 
haust in the valve for their respective cylin 
ders, or some special formation of the cylin 
ders and their pistons must be provided to 

mixture and effect the saille lisplacement 
and clearance in all of the cylinders. 
With other objects in view that will be 

hereinafter c Xplained, liny present inventil 
embodies in a rotary valve. I le pectiliar fe:- 
tures of construction ant coöperative ar 
rangelnent of the parts to be first explaine, 
in Ali set out in the appen, 
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claims and illustrated in the accompanyi 
drawings, in which: 

Figure 1 is a longitudinal section if ty 
improved rotary valve, so much of a cyli 
der head with four cylinders being show 
to illustrate the practical application of uy 
invention. 

Fig. 2 is a transverse section thereof ou 
the line 2-2 on Fig. 1. 

Fig. 3 is a perspective view of the valve 
proper. 

Fig. 4 
sleeve members hereinafter referred to. 

Fig. 5 is a top plan view of the front end 
of a pair of valve mechanisms, with the driv 
ing devices attached. 

is a perspective view of one of the 
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ig. 6 is a detail section showing the man- ; 
ner in which the tapered sleeves are slid in 
place after the valve has been inserted. 

In the drawings. I have shown a portion. 
of a motor engine that includes four cylin 
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ders, designated A, B, C and D, it being 
understood that while I have shown four 
cylinders, ny improved valve mechanism is 
applicable for use with engines having a 

secure uniformity in compression and pas-- greater or lesser number of cylinders. 
sage of the explosive mixture. 

In using tapered rotary valves, a small 
tapered valve tends to stick on the surface 
of the valve incasing sleeve or chamber, and 
in the use of large tapered valve, the differ 
ence in diameters at the larger and the 
smaller ends is so great, that different 
SE of cylinders or connecting rods of different lengths are necessary to provide 
for the desired timing of the explosive mix 
tures in the several successively operating 
cylinders. o 
My invention primarily has for its pur pose, to provide an improved self grinding 

and adjustable valve mechanism that has all 
of the advantages of the tapered valve fea 
tures and in which special provision is in 
cluded so that all of the ports may be of equal size or depth to secure uniformity in 
compression and the passage of the exploded 

In my present form of valve mechanism, 
the valve S is a hollow body. the bore of 
which is cylindrical throughout its length 
and at predetermined points, corresponding 
to the number of cylinders, the said valve 
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is annularly thickened to form cone-like 
bearings 1, the smaller ends of which are of substantially the diameter of the cylindrical 
valve body (may be more), the larger end 
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being of any diameter desired that will not 
readily stick, and at this point, it should be 
stated, the larger ends of the conical or 
tapered portions 1 are of about or a little 
smaller diameter than that of the smaller 
ends of the external housings 3, such rela tive proportions of the parts being provided, " . 

105 to facilitate the shoving of the valve body. 
into the operative position, within the sev 
eral housings 3, as will hereinafter more 
fully appear. , " . . . . . . . . 
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The several housings 3, of which there is 
one for each cone shaped or tapering bear 
ing 1-1 are cast en bloc with the cylinder 
head, as is best shown in Fig. 2, by reference 

5 to which and to Fig. 1, it will be noticed a 
tapering sleeve 2 is located between each 
housing 3 and cone bearing 1, to overcome 
the wearing of the parts and to make it easy 
for installing new bearing surfaces for the 
cone portions 1 of the valve, when condi 
tions make it necessary to do so. 

It should be mentioned that the distance 
space between the adjacent ends of the cones, 
as indicated by 5-5 on Fig. 1, is a little 
more than the length of the space 6-6 of 
the cones, such spacing of the parts, the pur 
pose of which is to provide for placing the 
sleeves 2 in position when putting the valve 
in operative position, it being understood 
from the drawings, each sleeve 2 is made of 
two half sections 30-31, one of which, at 
the larger end has retaining lugs 32 that 
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engage corresponding recesses 32 in the 
opposing section, and the upper member 30 
has a socket 34 for receiving the lower end 
of a retaining screw 4 that passes through 
a threaded aperture in the housing 3, which 
holds the sleeve sections from endwise slip 
ping out of proper position. 
: The valve S, which as before stated, is a 
cylindrical cone 1, has one end that termi 
nates in a cone shaped bearing 19 which is 
prolonged to form a sleeve 20, that has a 
square shaped end 21 for fitting in a corre 
spondingly shaped socket of a shaft 22 that 
carries the driving gear 22, to which power 

'...is transmitted by suitable means, for ex 
ample like the means disclosed in my co 
pending application. 
The external housing 3, at the cone shaped 

end of the valve, extends a short distance 
over the said end and terminates in a right 
angled flange 18, to which is bolted a thrust 
collar 35 having an internal thread 35 for 
receiving a ball bearing holder 40 that 
screws into the dollar 35 and which has a 
plurality of ball races or grooves that re 
ceive the bearing balls 36-37, that provide 
for the easy and smooth movement of the 
valve. 

Centrally between the cylinders B and C. 
the valve body has an additional cone or taper bearing 1 which coöperates with a 
housing 3, a sleeve 2 and the intake or ex 
haust manifolds, as will presently more 
fully appear. 
That end of the valve over the cylinder 

D has a portion of reduced diameter to 
form an annular space or seat 16 for receiv 
ing the roller bearings 17, and the said re 
duced portion 7, terminates in a stem 8 
having a threaded end, as shown. 
The external tapering housing 3, at the 

reduced end of the valve cast with the cylin 
65 der or motor head, is formed with a cylin 
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drical portion that extends a little beyond 
the adjacent end of the valve to provide a 
space 15 between the ends of the valve and 
a disk 9 attached by screws 11 to the outer 
edge of the cylindrical extension of the 
said housing member, the said space 15 being 
provided to give room for the valve to auto 
matically move rearwardly as it wears or 
grinds down. 
The disk 9 just referred to, has an integral 

hollow cylinder extension 10 that consti 
tutes a housing for a coiled spring 12 held 
at one end against a disk 50 on the sten 8 
that bears against the disk 9 and provided 
with ball bearings 51 on its inner face that 
rotates on the said disk 9. The other end 
of the spring 12 bears against a disk 13 on 
the stem 8 and is held up in proper place 
by nuts 14 that engage the outer threaded 
end of the stem 8, as shown. 
By arranging the ball bearing elements 

for the valve, as stated and shown, the rota 
tion of the valve will at all times be smooth, 
practically noiseless, and under a pulling 
action of the spring 12 that tends at all 
times to hold the cone bearings 1 of the 
valve up under grinding action against the 
conical housing 3. 
Under the bottom of each external hous ing the cylinder or motor head is provided 

with a longitudinal oil groove 24that ex 
tends nearly the full length of the housing 
and the coöperating lower part of each valve 
sleeve 2 is provided with lubricant passages 
25. In the smaller end of each sleeve is a 
pipe 26 through which the lubricant is in 
troduced to the said passages 25 and the 
corresponding valve bearings and at thé 
larger end another pipe 27 is connected with 
the passages 25 for draining of the lubri 
cant. 
In practice, the several oil feed pipes 26 

connect with a common feed pipe, and the 
several drain pipes 2 with a common off 
take pipe. The valve S, at points along the 
cone bearings that correspond to the respec 
tive cylinders A, B, C and D, is provided 
with a proportionate port P, with the sev 
eral ports disposed relatively to each other 
in the firing order of the motor. 

Ports P are longer toward the larger end 
of the cone bearings, in proportion to length 
of the ports P' in the sleeves 2 and the ex 
ternal housings 3 to compensate for the end 
wise automatic shifting of the valve. due to 
wearing, and thereby overcome any tend 
ency of change in the displacement and clear 
ance in all of the cylinders. 
The middle cone bearing is provided with 

a number of ports M to constantly maintain 
the passage of the explosive mixture into or 
out of the hollow valve. 
From the foregoing taken in connection 

with the accompanying drawings, the com 
plete construction, the manner of operation 
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and the advantages of my present invention 
will be readily apparent to those skilled in the art to which it appertains. 
What I claim is: 
1. In an explosive engine having one or 

more explosion cylinders, each having in 
duction and eduction ports; a tapering 
valve casing for each cylinder, each having 
an induction and an eduction port alining 
for communicating with their respective en 
gine cylinders; of a hollow cylindrical valve 
having ports for controlling the ports in the 
tapering valve casing, said valve including 
tapering portions for seating in the taper 
ing valve casings for the engine cylinders, 
means for holding the valve constantly 
against its seats and means for rotating the valve. 

2. A hollow cylindrical valve having in 
duction and eduction ports, a tapering cas 
ing section having induction and eduction 
ports communicating with the valve, other 
tapering casing sections, one for each of the 
engine cylinders, said valve having taper 
ing bearings for coengaging with the taper 
ing casing sections and a single means for 
constantly holding the tapered valve bear 
ings in tight engagement with their respec 
tive tapered casing sections and means for rotating the valve. 

3. In an internal combustion engine, the 
combination with the cylinder head having 
a central tapered hollow casing section pro 
vided with diametrically oppositely dis. 
posed induction and eduction ports and 
other tapered hollow casing sections, one for 
each cylinder, each of the sections having 
induction and eduction ports for control 
ling the induction and eduction of the ex plosive agent to and from their respective cylinders; of a hollow cylindrical rotary 
valve having transversely disposed ports 
for controlling the induction and eduction 
ports of the central tapered hollow casing 
section and having other ports for communi 
cating with the ports in the other tapered 
valve casing section, said hollow cylindrical 
valve being endwise slidable into the sev 
eral tapered valve casing sections and pro 
vided with tapered bearings for engaging 
the several tapered casing bearings, means 
for holding the valve in tight engagement 
with their respective tapered valve casing 
seats, and means for rotating the valve. 

4. In combination with the cylinder head 
and at least two explosive cylinders, said 
head having an annular tapered hollow cas 
ing section located midway the cylinders 
and other tapered casing sections, one for 
each of the cylinders, a tapered sleeve for 
each tapered casing section, the sleeve for 
the middle section having engine manifold 
induction and eduction ports, the other 
sleeve sections having induction and eduction 
ports; of a hollow cylindrical valve common 

to all of the tapered casing sections, said 
valve being endwise slidable in the tapered 
sections and have tapered bearing portions, 
one for each of the tapered casing sections, 
the said bearing sections having ports ar 
ranged one for each cylindler, and means 
constantly holding the tapering valve bear 
ings in tight engagement with their respec 
tive tapered casing sections and means for rotating the valve. 

5. In an internal combustion engine, the 
combination with the cylinder head having 
a central tapered hollow casing section, hav. ing diametrically oppositely disposed in 
duction and eduction ports and other ta 
pered hollow casing sections, one for each 
cylinder and each having induction and eduction ports for controlling the induction 
and eduction of the explosive agent to and 
from their respective cylinders; of a hol 
low cylindrical rotary valve having trans versely disposed ports for controlling the 
induction and eduction ports of the central 
tapered hollow casing section and other 
ports for communicating with the ports in 
the other tapered valve casing sections, the 
said hollow cylindrical valve being endwise 
slidable into the several tapered valve cas 
ing sections and provided with tapered 
bearings for engaging the several tapered 
casing bearings, means for holding the valve 
in tight engagement with their respective 
tapered valve casing seats and other means for rotating the valve. 

6. In combination with the cylinder head 
and at least two explosive cylinders, the 
said head having annular tapered hollow 
casing sections, one of which is located mid 
way the cylinders and one for each of the 
cylinders and a two part tapered sleeve for 
each tapered casing section, the sleeve for 
the middle section having engine unanifold 
induction and eduction ports, the other 
sleeve sections having induction and educ 
tion ports; of a hollow cylindrical valve 
conmon to all of the tapered casing sleeves, said valve being endwise slidable into the 
said tapered sleeves and having tapered 
bearing portions for each of the tapered 
sleeves, said bearing portions having ports 
arranged for successively alining E. their 
respective engine cylinder ports, means for 
holding the valve bearings in a grinding 
engagement with their coengaging tapered 
sleeve bearings, and other means for rotat 
ing the valves, each of the tapered sleeves 
having a lubricant pocket that opens 
through the valve seat and an infeed and a 
drain connection for the said lubricant pocket. 

7. In combination with the cylinder head 
and at least two explosive cylinders, the 
said head having annular tapered hollow 
casing sections, one of which is located mid 
way the cylinders and one for each of the 
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cylinders and a two part tapered sleeve for 
each tapered casing section, the sleeve for 
the middle section having engine manifold 
induction and eduction ports, the other 
sleeve sections having induction and educ 
tion ports: of a hollow cylindrical valve 
common to all of the tapered casing sleeves, 
said valve being endwise slidable into the 
said tapered sleeves and having tapered 
bearing portions for each of the tapered 
sleeves, said bearing portions having ports 
arranged for successively alining with their 
respective engine cylinder ports, means for 
holding the valve bearings in a grinding 
engagement with their coengaging tapered 
sleeve bearings, and other means for rotat 
ing the valves, each of the tapered sleeves having a lubricant pocket that opens 
through the valve seat and an infeed and a 
drain connection for the said lubricant 
pocket, the aforesaid two part sleeve mem 
bers having interlocking portions and means 
for fixedly holding the sleeves in their re 
spective annular casing sections. 

8. As an improvement in internal com 
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bustion engines, the combination with a plurality of explosive cylinders, each hav 
ing a port for the induction and eduction 
of the working agent, a valve casing con 
sisting of a tapering valve seat located mid 
way a pair of the cylinders, other tapering 
valve seats, one for each of the cylinders, 
each of the other valve seats having ports 
alining the ports to their respective cylin 
ders; of a rotary valve common to all of 
the valve seats and the several cylinders, 
the said valve having ports for successively 
alining the ports to the cylinders and for 
communication with the induction and educ 
tion ports in the tapering valve seat mid 
way the pair of cylinders, the said valve 
being a hollow cylindrical body of uniform 
diameter its length and having external ta 
pering bearing sections for coengaging the 
several tapering valve casings, and means 
for holding the valve with its tapering sec tions in grinding contact with their respec 
tive valve casings and other means for rotat 
ing the valve. DOMENICO RONCONI. 
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