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To all whom it may concern: 
Be it known that I, NATFEANIEL B. WALEs, 

citizen of the United States, and resident of 
Braintree, Norfolk county, Massachusetts, 
have invented certain new and useful -m- 
provements in Four-Cycle Engines, of which 
the following is a specification. 
The invention relates to engines of that 

class known as four-cycle engines and its 
object is to provide means for controlling 
the supply of the motive fluid to the cylin 
der and the exhaust of the waste products 
therefrom which shall be 'simple and com 
pact in construction, shall afford compara 
tively large port and passage areas for the 
ready and rapid supply and the exhaust of 
the gases, and shall operate with practically 
no waste of the Taotive fluid. x 
A further object is to provide a construc 

tion in which a single valve may be com 
bined with the cylinders of a two-cylinder 
eigise in such manner that the supply and 
exhaist, for both cylinders is controlled by 
the same valve while the cranks are ar. ranged at an angle of 180 degrees. 

in p: actising the invention the supply and 
exhaust for the engine cylinder are controlled 
by a substantially cylindrical rotary valve 
amounted in a valve chamber which comm 
ficates with the upper end of the cylinder 
through a short port. The valve is pro 
vided with non-communicating exhaust, and 
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Supply ports which are in communication 
with the exhaust chamber and supply cham 
be respectively and are brought successively 
into register with the cylinderogort by the 
rotation of the valve. The periphery of the 
valve between the ports is properly propor 
tioned to close the cylinder post during the 
compression and driving strokes of the pis 
to and also for an instant between the ex 
haust and suction or supply strokes so that 
the exhaust port of the valve will pass out 
of register with the cylinder port before the 
supply port registers therewith. For the 
sake of simplicity and compactness prefer 
to, construct the valve in the form of a hol 
low sleeve open at both ends and provided 
with a partition which divides its interior 
into two chanbers. 
tends longitudinally of the sleeve and opens 
through the peripheral wall of one of the 
chambers while the exhaust port is similarly 
arranged and opens through the peripheral 

The supply port ex 

munication with the Supply and exhaust 
chambers at opposite ends of the waive. 
This construction provides for large port 
and passage areas with a comparatively stral 
valve. By arranging the partition. 
the size of the valve may he reduced to 
arranged as to assist thé fow of 
from the cylinder port. 
The various features of the invention wi; 

be set forth in the ciaims and will be under 
stood from the detailed description of tia 
construction shown in the accompanyin. 
drawings. . . 

In these drawings–Figure 1 is a vertica: 
central section through the cylinder of a 
the present invention. Fig.2 is a horizonta 
section on line 2-2 Fig. 1. Fig. 3 is an en 
larged elevation showing the ports in the 
cylindrical valve. Fig. d is a section on line 
4-4. Fig. 3 looking in the direction of the 
arrow. Fig. 5 is a horizontal sectional view 
through the cylinder ports of a two-cylinder 
engine embodying the features of the 
invention. . 

Referring to the construction shown in 
Figs. to 4 the cylinder of the engine is in 
dicated at 1 and may be provided with the 
usual water jacket 2 and with a spark plug 
indicated at 3. The piston 4 is mounted to 
reciprocate within the cylinder in the usual 
manner and is connected by a pision red 5 
with a crank 6 secured to the cranks: 
The motive fluid is supplied to the cylinder 
and the waste products discharged there 
from through a port, 8 arranged between the 
waive chamber 9. 

inder and in as close proximity thereto as 
is practicable. This a rangement is of ad 
vantage in securing a corpact construction 
and a short, direct port passage from the 
valve chamber to the cylinder. The supply 

by a cylindrical valve 10 mounted within 
the valve casing 9 and provided with longi 
tudinally extending exhaust and supply 
ports 1i and 12 which open through the pe 
riphera wall of the valve. The valve is 
in the form of a hoilov sleeve and the in 
terior of the valve is divided into two 

55 waii of the other chamber. The supply and chambers by 8 partition 13, the port 11 open 

exhaust ports are thus in continuous com-- 

spiray. 

four-cycle engine embodying the features of 

resent. 

it . ; 

upper end of the cylinder and a cylindricai 
The 'ave chamber 9 is 

preferably arranged parallel to the cyl 

and exhaust through the port 8 are controlled 

minimum and the partition may also is so 
gases to aid 
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ing into one of the chambers and the port 
12 opening into the other chamber, 
edge of the partition extends longitudinally 
along the inner will of the valve between 
the ports 1 and 12 and the other 2dge of 
the partition extends spirally alons the 
inner periphery of the valve between the 
ports as indicated in jigs, 3 and 4. This 
arrangement of the partition divides the 
interior at the \aive sleeve into two sini 
larly sihaped chaniei's whici aire of large 
cross sectional are: it the open entis where 
a niple space is required for the li:iii) peded 
flow of the supply or exhat Ist and which de 
crease in cross sectional area toward thei; 
closed ends where the east volling of gases 
asses. Thus the space within the sleeve is 

divided in a laune; to see tie the required 
passage area for the unretarded flow of the 
gases with the least diarieter of valve and a 
resulting the crease in tie frictional bearing 
surface of the valve. The partition is also 
so arranged that in the rotation of the waive 
the spiral partition ten is to innel tile slap 
ply gases, t (ward the cyli ider oit and to 
ille the exha list gases : Way from the cyl 
it cler port. The sly port 12 opens 
ti, rough the periphera waii of the valve 
chamber 14, the tipei and of which is in 
coin munication with a chanis ge: 
abi ve the wave ad conymilitating through 
an opening 16 with the suily pipe for the 
notive fluid. 'i'ihe exhaust poi’t li opens 
through the peripheral wall of the chamber 
17, the over end of which opens it () a 
channe; i3 which is collected with the ex 
list pig fryi tie engine. This the ex 
hast and supply in its are ill coatiations 
communication with the supply and exhaist. 
chambers an ai'e so a ce tha; they with 
be successively 'orig register will, 
the cylinder port iy a firin of tile 
valve. The ports : i as are con par:- 
tively long and ; 'ro', ; ) ( i hat part if 
the port 8 which operas into the chamber 
9 is co ordingly sh:... ed. In order that 
the nort: 8 gay 8 is si{r} azid direct as is 
practicalle : Ed still have a taple cross see:- 
airai l'ei er is to v if the gases, the 
walls leading from the ends of the valve. 
ports converge, while the via is leading froin 
the sides of the valve port diverge. This 
provides a short direct port S. the cylinder 
end of whicl is narrow axially and long 
circumferentially of the cylinder and the 
valve end of which is loing axially and nar 
row circumferentialty of the valve. This 
arrangement also enables the port and waive 
chanier to be te: ; ; y in cost? wi: ; , ex 
tension of the water ackt 2 f {}{2 cylicief'. 

- 
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he lot igl: ; 
e end to 

The valve is (niinii) is , rotat 
ing the operatio of tie in 
vase shaft 90 (c) niecie? a , its 
the val'' { i ij ( : 'O Viced a , its sis 
; gear 2 which iiiesies with fasci is : Saiiai ge3?' 

5,034,35? 

. 23 is 
S 

22 secured to a shaft 'i'he sia 
{driven from he crank shaft it thi'(gi a 
chain 24 which passes over sprocket vices 
23 and 25 secured it; the ca'alk shaft and if: 
the shaft 23 resectively. The sprocket ry 

wheel 25 is one half the diameter of the U 
sprecket wheel 26 and the gears 21 and 22 
are of the sane diameter so that tie aly's 
is given a single revolutii in for arch two 
revolutions of the crank shaft or { w (, get - 5 
plete reciprocations of the piston. 
The cylinder and salve (its are so pro 

portioned and the valve ports so 
ranged that the exhaust port 11 is in coin 
thanication with the cylinder poet during 3 
tle exhaust-stroke of the pist in and the Sup 
ply port 12 is in communication witi, the 
cylinder port during the supply stroke of 
the pistoia. For an instant etween the ex 
hast and supply strokes of the list on the 35 
cylinder port, is cicised to bot in the supply 
a ex aust by the wall 27 of the waive 
which lies betwe Sills; and exhaust 

the cylinder 
and driving st 
inder port is sic 
save which e 
the supply p(r 
is a list pori. 

With the ceasiliction aid air 
described the valve chamber inity i.e 
ranged close to the cylinder chamber So 
the gases will be stiplied aid e 
through a short direct passage ic: dig iris; 
the valve chanaber is the cylililei'; this port. 
as well as the "a 'e can be may be cois 
veniently siri'aade is a water jacket so 
ii at the valve inay aerite inder 
temperat are conditions: the 13-oii 
stipplied anti waste prodilets disclarged 
through separate iconia uniciting val 
ports so that there i3 g waste of notive 
fluid. and comparatively large port, and past. 
sage areas are provided with a waive gi 
small diameter this economizing is 

is Fig. 5 a two-cylinder engine is 
in which the Sapiy and exhaust 
cylinders are controllied by a singie rotary 
valve. in this construction the wave 90 as 2.35 
the same construction and the sailey arrange 
ment of ports and chambers as is shows i 
Figs, 1 to 4 and has already been descri;23. 
in this coastruction the exhaust, ert it. 
and the supply port 120 are by the rotation 
of the valve broight successively into regis 
ter with the ports 80 and 800 of the two 
cylinders 100 and 01 of the engine. The 
cranks which the pistons of the cylinders 
are connected are arranged at aza 3: 
i80 degrees to each other as is as Ri i 
cylinder engines. The cylindie ports 30 and 
800 are so arranged with relation to aci 
other that the exhalist port, 1.0 is ir. coranti 
nication with the port 800 cit the cylider 
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401 during the time that the supply port 
120 is in communication with the port 80 of 
the cylinder 100. The piston in the cylinder 
101 will herefore be making its upward ex 
haust stroke while the piston in the cylin 
der 100 is making its downward suction or 
Supply stroke. After the piston of cylinder 
101 has made its exhaust stroke the supply 
port 120 comes into register with the port 
800 and continues in register there with dur 
ing the downward suction stroke of the Epis 
tion. During this, stroke of the piston in 
cylinder 101 the wall of the valve 90 closes 
the port 80 of the cylindér 100 and the pis 
ton therein makes its upward compression 
stroke. Tha wall of the valve contines to 
close the port 80 during the driving stroke 
of the piston in the cylinder 100 and at the 
end of this stroke the exhaust port 110 connes 
into communication with the cylinder port 
80 and remains in register therewith during 
the exhaust stroke of the piston in this cyl 
inder. After the supply stroke of the pis 
ion in the cylinder 101 has been completed 
the supply port 120 of the valve passes out 
of register with the cylinder port 800 and 
the wall of the valve closes this port during 
the compression and (lriving stroke of the 
piston, and until the exhaust port 110 again 
comes into register with the cylinder port. 
This by the continuous rotation of the valve 
90 the supply of motive fluid to the two cyl 
inders and the exhaust of the waste products 
therefrom are controllied while the cranks 
to which the piston is connected are ar 
ranged on an ange of 180 degrees. By ar 
ranging the cylinders with the port of one 
cylinder 90 degrees in advance of the port 
of the other cylinde', a compact arrange 
ment is provided in which the cranks may 
be arranged at an angle of 180 degrees and 
in which short direct ports lead from the 
valve chamber to the cylinder and in which 
the ports and valve chamber may be sur 
rounded by the same water jacket which 
surrounds the cylinders. 
With9ut attempting to point out in detail 

the various constructions and arrangennents 
in which the features of the invention may 
he embodied, what desire to claim is:- 

1. A for - cycle engine conising two 
parallel cylindei's, a valve chanber arranged 

S. 

paralled to the cylinders, ports leading from 
the valve chamber to the cylinders arranged 
one 90 degrees in advance of the other, a 
valve sleeve within the valve chamber hav 
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ing ports the ends of which are closed by 
the wall of the sleeve arranged to succes 
sively register with the ports for the two 
cylinders and so that the advance port will 
register with one cylinder port while the 
other valve port is registering with the other 
cylinder port, and a partition dividing the 
interior of the sleeve into two non-commu 
nicating chambers opening out of the oppo 
site ends of the sleeve, substantially as le 
scribed. 

2. A four-cycle engine comprising a cyl 
inder, a piston therein, a valve chamber, a 
port in the wall of the chamber connatinicat 
ing with the cylinder, a hollow valve sleeve 
having open ends and fitting within the 
valve chainber, two similar parallel ports 
opening through the wall of the valve sleeve 
anil arranged to register successively with 
the port in the valve chamber, and a parti 
tion within the sleeve, one edge of which ex 
tends longitudinally along the inner wall of 
the sleeve between the ports, and the other 
edge of which extends spirally along the 
inner wall of the sleeve between the ports 
and divides the interior of the valve into two 
similar non-communicating chaniel's. the 
open ends of which are the open ends of the 
sleeve, substantially as described. 

3. A four-cycle engine comprising a cyl 
inder, a piston therein, a valve channber, a 
port in the wall of the chamler communi 
cating with the cylinder, a hollow valve 
sleeve having circular open ends and con 
tinuous bearing surfaces fitting the valve 
chamber at the ends of the port, aid a pa'- 
tition dividing the interior of the sleeve into 
two non-communicating chanbei's and two 
parallel ports of the same size in the walls 
of the respective chambers arranged to 'egis 
ter successively with the port in the valve 
chamber, substantially as described. 

In witness whereof, I have here into set 
iny hand, this 28th day of February 190. 

. NAHANEI, R. W. A.E.S. 
the presence of 
IRA I. Fisii, 
K. A. UGAN. 
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