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To all whom it may cemcem.

Be it known that I, NAraanien B, Wates,
citizen of the United States, and resident of
Braintree, Norfolk county, Massachusets,
have invented certain new and useful Fm.
provements in Four-Cycle Engines, of which
the following is a spemﬁcatlon

The invention relates to engines of that

class known as four-cycle engines and its
omect is to provide means for control]mw
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-

i tively large port and passage areas for the

ready and rapid supply and the exhaust of
the gases, and shall operate with practically
no. Waate of the motive fluid.
A further chject is to provide 2 construc-
on in which a single vaive may be com-
bmed with the cvhnderc of a two- cvhnder

-engine in such manner that the supply and
exianst for both eyli nders is controlled by

the same valve Whlle the cranks are ar-
moec’ at an angle of 180 degrees
In p: actising the invention the supplv and

-exhaust for the- engine cylinder are controlled

by 2 substantially c**lmduca] votary valve
mountvd in 3 vqlv hamber which commu-
es with the upper end of the cylinder

through a short port. The valve 1s pro-

" vided with non-communieating exhaust and

" a5

55

supply vorts which are in communication

with the exhaust chamber and supply cham-

ber respectively and are brought successively
into register with the cylindereport by the
rotntion of the valve. The periphery of the
valve ‘Letwee’n the ports is properly propor-
tioned to close the cylinder post during the
compression and driving strokes of the pis-
ton and also for an instabt.between the “ex-
haust and suction or supply strokes so tnft
the exhaust port of the valve will pass out
of register with the cylinder port before the
svpplv port vegisters therewith. For the
sake of snrmhmtv and compactness 1 prefer
to. construct the valve in the form of a hol-

‘low sleeve open at both ends and provided

with & partition which divides iis interior
into two chambers.
Lends longitndinally of the sleeve and opens
throngh the peripheral wall of one of the
umm'l,e’"s while the exhaust port is similarly
&rrangea and opens through the periphers]
well of the other chamber. The supply and

“This ¢

The supply -port ex-

exhaust ports are thus in ¢
munication with the Qupm and - exhaust
chambers at opposite ends of the valve.
construction provides for la ge port
and passage areas with a comparatively amaL
valve,

the size

of the ‘Valvi‘ may he reduced toa

ontinuous com-

Bv arranging the Uarutxm splm .

minimum and the partition may also be so

arranged as to assist the fiow of w::ec to and

from the cylinder port. - -

The various featurss of the i invent 0‘1 W
be set forth in the claims and will be und der-
stood from- the demlled description of the
conshucuon shown in the 4ceompasn ying
draw mm

In the 58 dmwmffs—ﬁ‘lﬂure 1 is a vertie
central section turomrh e cylinder of a

s

al
21

four-cycle enﬁmp embodv ing the featurea of.

the pz'eqonr 1menarm. Fig. 2 s o horizontal
2 Fig. 1. Fig. 8 isan en-
larﬁed elevation <h0*’v1naf the ')ﬂl'is in the
cvhndrlcq] valve. Fig. i is a section on line
4—4 Fig. 3 ]nnk‘mp in the dirvection of the

ATTOW. Ew. 5 is a horizontal sectional view

. thr(mcrh the cylinder ports of a tm}—uy} nder
engine smbodyi ing the | features of the fresent .

mventw'}. :

Referring to the construction shown in
Figs. 1 to 4 the cylinder of the engine is in-
deated at 1 and may be pvnwded with the
usual water jacket 2 and with a spark plug
indicated at 3. The p‘ston 4 is mounted to
reciprocate within the cylinder in the wsual
manner a‘nc‘:'iq connested by a pision rod §
with & crank 6 secured to the o ank shaft 7.
The motive Auid is supplied to the cylinder
and the waste products discharged there-
from through a nori‘ 8 srra n@’ed betsween the
upper end of the eylinder and a eylindrical

valve chamber .
px‘eferab ly arranged parallel to the
inder and in as’ close pmximitjf therato
is practicaple. This arrangement it of ad-
vantage in securing a comp‘xct construction
and s short direct port ‘pasdagﬂe from the
valve cxmmmr te the cylinder. The supply

as

and exhaust through the port:8 are con troﬁef’ ‘

by a cylindrical valve 10 mounted within
the valve casing 9 and provided with longi-
tudinally e‘fteudmo‘ exhaust and sup}jlv
ports 11 and 12 whi feh open through the pe-
ripherai wall of the va dve. 'The valve is

“in the form of a hollow sleeve znd the in-

terior of the valve is divided into twe
chambers by a partition 13, the port 11 open-

The valve cha mbar 9 is.
cy'i- .
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ing intc one of the
12 opening into the ot}

ers and the port
ar chamber. One

edge of the partition extends Jongitudinally
along the inner wall of the valve between
the ports 11 and 12 and {he uther adge of
the partition extends spirally aleng the
inner pmli)lm\ of the valve Detween the

indicated in Fies 3 and 4. This
ports.as indicated in IFigs. 3 and 4. Thi:
arrangement of the partition div the

interior of the valve sleeve inte two simi-
larly shaped chambers which ave of large
cross sectional avea at the open ends where
aniple <"]mr’(' 13 1'@(1.1110(1 for the unimpeded
flaw of the supply or exhaust and swhich de-
crease 1n cross secticnal area toward their
closed ends where the least volume of gases
] .. Thus the space within the sleeve

ided in o wauner to secuve the required
passage avea for thv unretarded flow of the
gazes with the least dinmeter of valve and a
resulfing decr 0'1:9 in the frictional bearing
surface of thé valve. The partition is alsc
so arranged that in the rot ninn of the valve
the spiral partition fends to impel the sup-
piv gases toward the {‘\M:f!(r port and to
impel the exhaust g : - drom the eyl

eler port, The ¢ port 12 opens
through the p(:nph{';m wall of the valve

cnamber 14, the upper end of “TMLL
communieation with a chantdher
abeve the valve and com vmmmin
an opening 146 wxm the Supj v pipe for t 31(‘

motive finid, The exhaus port 11 opens
th mngh the peripheral swall of the chamber
17, the lower end of which opens into a
chamber 19 which is conneeted with the ex-
haugt pipe for the engine. Thus the ex-
haust and supply ports ave in (‘(‘r"\th"ons
communication with the s’”ﬂ)’h and exhaust
chambers and ave so ary that they will
be suceessively broughi into 1'0,"1 ter with
the cylinder port by station of the

valve. The ports i
tively 1mm’ and neeron
the pm‘ which ope
9 is i
the por

pre

are compara-
nd that part of
inte the chamber
. In order that
rToane o (;x;'(,f* 23]
ve ample cros

tional aven for i‘zl. flow of the gases, the
walls leading from the ends of the valve.
ports cmn'ergv. while the walils leading from

h\mwv This
3 ’(ho cylinder
1 X ,1hv and long

the sides of the valve ps ut
provides a shiovt divect po
end of which 1s nareow

l
€
c
wihleh g {ou,z

eirenmierentinlly of the er and the
valve end of xiallv and nar-
oW cirewmterentinlly of alve. This
row cireumierentinlly of the velve. This

ment also enables Nm port and valve
to be vexdily nclosed with an ex-
tension of the water jo of §
The wvalve ix continuousty
ing the operation of the
vadve shaft 90 cons
the valve wided =
§ogear :’23, which meshes wit

R
ot d
HoU 2

the oy Iinder.
“’.)hl‘.t’n dur-

Huom'r &

od

1

4
5,054,
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23 is

secured to a shaft 23, The sl
Ll‘en from the e nk kimil 7 thruugh a
(‘hmn 24 which passes over \pu\ ket wheels
25 and 206 secured te the erank ¢ u% and to
the shaft 23 vespectively. “1(‘ sprovket
wheel 25 13 one half the diamefer of the
sprocket wheel 26 and the gears 21 and 22
are of the saine diameter so that the valve

3
<

{

18 given s single 1‘0\‘(»111&"’11 for saeh two
revolutions of the crank shatft or twe cow-

plete reciprocations of fhf piston
The cylinder and valve por Ls arg so pro-
. i i
portioned ~and the wvalve ports so
! i
ranged that the exhaust port 11 i in com-

municaticn with the cylinder port during ge
the exhaust-stroke of the piston and {he sup-
plv port 12 is in communication with the
evlinder por‘t daring the <<nppl}.‘ stroke of
the piqux For an instant hetween the ex-
haust and supply strokes of the 55

the
i

eviinder port is closed to both the supply
and exhaust by the wall 27 of the valve
which lies ’u@twoe” the supply and st

ports and is of sufficient w mrh m bri
the evlinder port. Dur :

and drﬂ'm ey of
indev port is
valve \3‘]11(‘1) ex

€ 05
“Vlih the consteuction and
dewrnbec’ the valve chamber > Al
anged clese 10 the cyiinder chamber so that
the gases will be supplied zwd austed
through « ahm‘* direci 106

the valve chamber to the vl ud ¢ port
as well ag the valve chamber may be eon-
veniently surrounded by 2 water 3 30
that the valve m v ooper der

'm‘fzmozw' the
ste liﬁ'OU:

tempera tum
aupl)’led am
u)l(;.l{»{l; |eparT
ports so al;a
fluid: and com ga?
sage areas are provide
smoll diameter thng
In Fig. & 2 two-oyl
in which the sapply tzm X
evhinders arve contvolled ©

mot

g_rv)

U‘

Was
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0y & nhi.( &

valve, In this conahucmon the valve 116
the s same construction and the s ‘{lﬁf’afﬁ?&ﬂt

ment of ports and chambers as is shey

Figs, 1 to 4 und has already heen descritiad,

In this construction the exhaust port liv
and the supply port 120 are by the rotation 120

of the valve b'"ou;;h& successively m“a Tegis-
tex with the ports 80 and 800 of ihe two
<*},hn(‘er“ 100 and 301 of the engine. ']”}*r'
cranks {0 which the pistons of thc eyl
are me\ctaﬂ_; are arranged at an s
180 degrees to f;am sther 4s is usunl

i The ¢

¢ linder e engine pm*i.,,
80G are sc arm *ged with ?,1m

VU
rthar that the exhaust port 1
lcation with the port 860

B
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101 during the time that the supply port
120 is in communication with the port 80 of
the eylinder 100. The piston in the cylinder
10T will therefore 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 centinues in register therewith dur-
ing the downward suction stroke of the Dis-
ton. 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, The wall of the valve continues 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 comes
into communication with the cvlinder port
80 and remains in register therewith during
the exhaust stroke of the piston i this eyl
inder. After the supply stroke of the pis-
ton in the cylinder 101 has been completed
the supply port 120 of the valve passes out
of register with the cvlinder port 800 and
the wall of the valve closes this port during
the compression and driving stroke of the
piston and until the exhaust port 110 again
comes Into register with the cylinder port,
Thus by the continuons rotation of the valve
20 the supply of motive fluid to the two cyl-
inders and theexhanst of the waste products
therefrom are controlled while the cranks
to which the piston is connected are ar-
ranged on an angle of 180 degrees. By ar-
ranging the cylifders with the. port of one
cylinder 90 degrees in advance of the port
of the other cylinder, 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 eylinder and in which
the ports and valve chamber may be sur-
rounded by the same water jacket which
surronnds the eylinders, '

Without attempting to point out 1n detail
the various constructions and arrangements
in which the features of the invention may
Le embodied, what T desire t0 claim is:—

1. A four-cycle engine comprising two
parallel gylinders, a valve chamber arranged

0
0

ks
parallel to the eylinders, 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-
ing ports the ends of which ave closed hy
the wall of the sleeve arranged to sncces-
sively register with the ports for the two

cylinders and so that the advance port will

register with one eylinder port while the
other valve port is registering with the other
eylinder port, and a pawtition dividing the
interior of the sleeve into two non-commnu-
nicating chambers opening out of the oppo-
site ends of the sleeve, substantially as de-
seribed.

2. A four-cycle engine comprising a cvl-
inder, a pisten therein, a valve chamber, a
port in the wall of the chamber conmumieat-
Ing with the eylinder. a hollow valve sleeve
having open ends and fitting within the
valve chamber, two similar. parallel ports
opening through the wall of the valvesloeve
and arranged to register successively with
the port in the valve chamber, and o parti-
tion within the sleeve, one edgé 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 inferior of the valve into two
similar non - communicating chambers. the

open ends of which are the open ends of the
sleeve, substantially as described.

3. A four-cycle engine comprising a cvl-
inder, a piston therein, a valve chamber. a
port in the wall of the chamber communi-
cating with the eylinider, a hollow valve
sleeve having circular open ends and con-
tinuons bearing surfaces fitting the valve
chamber at the ends of the port, and a par-
tition dividing the interior of the sleeve infu

‘two now-communicating chambers and two

parallel ports of the same size in the walls
of the respective chambersarranged to regis-
ter sticcessively with the port in the valve
chamber, substantially as described.
In witness whereof, T have hereunto set
my hand, this 28th day of February 1907,
‘ WATHANIEL B WALES.
Tn the presence of—
Ina 1., Fisig,
K. Al Ducan,

’
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