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To all whom it may concern:

Be it known that I, James InMan Enmreny,
a subject of the King of Great Britain, re-
siding at London, 8. E., England, have in-
vented certain new and useful Improve-
ments in Valve Mechanism for Internal-
Jombustion Engines; and 1 do hereby de-
clare the following to be a full, clear, and
exaect deseription of the invention, such as
will enable others skiiled in the art to which
it appertains to make and use the same.

My invention relates to valve mechanizin
for internal combustion engines; and its ob-
ject is to provide a practicable and eflicient
valve mechanism of the rotary barrel type,
doing away with all puppet-valves und ac-
companying reciprocating valve parts and
cams, and at the same time avoiding any de-
parture from the simple construction of
piston and cylinder of accepted type.

To this end T interpose between the usual
inlet. or exhaust conduit, or manifold, and
the usual cylinder or cylinders, a valve cus-
ing having ‘ports communicating with the
eylinder or cylinders, and with the conduits
or manifold, respectively, and containing a
rotatable ported valve sleeve or barrel. which
in turn contains a rotatable ported core, and
I provide means for rotating the sleeve and
the core simultaneously and continnously in
opposite directions, the arrangement of the
ports in the casing, the sleeve and the core
being such that in each revolution of the
sleeve and core, communication is established
for the desired period of tiine between each
cylinder and the conduit or manifold.

In the preferred form of the invention, the
arrangement of the ports and Intervening
closure portions of the sleeve and of the core
3s such that the closure portions separate,
to open the passage from the cylinder to the
conduit or manifold, at points which. are
opposite the centers of the casing ports, o
that, because of the simultaneous movement
of these closure portions away from one an-
other, to enlarge the port area, the time of
opening and closing 1s correspondingly re-
duced.

Tt is also preferable to muke the casing
ports of small angular extent and relatively
long, while the ports in the sleeve and core
have- an angular extent corresponding to
the desired period of opening, so that dur-
ng substantially the entire period of intake

"or exhaust, the passage will be fully open.

* In the accompanying drawings, which
illustrate the preferred form of my inven-
tion as applied to a six-cylinder internal
combustion engine;

Figure 1, is in part a central vertical sec-
tion and in part an elevation; Fig: 2 is a
sectional plan on the line 2—2 of Fig. 1;
Fig. 3 is a vertical cross-section on the line
3—3 of Fig. 1; Fig. 4 is a vertical cross-
section on the line 4—4 of Fig. 1; Fig. 5
shows the valve core; Fips. 6, 7, 8, and 9
illustrate diagrammatically the several eriti-
cal positions of the exhaust valve mecha-
nisnty and Figs 10, 11, 12 and 13 are like
diagrams of the inlet valve mechanisni.

The engine parvticularly chosen for pur-
poses of iHustration is a six-cylinder engine
in which the eylinders are arranged in two
blocks of three each, spaced apart and hav-

ing the valve driving mechanism housed be-

tween them. The base-plate 1, with crank-
well 2, erank shaft 3, piston rods 4. and pis-

60

70

tons o, are of common construcetion, and the -

eylinder castings 6 do not differ from the
accepted type otherwise than that thev are
formed with the semi-eylindrical recesses 7.
which, being completed by bolting on of
the eastings 8. having complementiry semi-
evhindrical recesses, constitnte housings for
the reception of the cvbindrical valve cns-
ings.  In the present case the inlet valve
mechanism, which i< common to three eylin-
ders, is shown at the right of T 3, and the
exhaust valve mechanism which is hkewise
conumon to three exlinders. is shown at the
left., The inlet valve mechanism 1= identi-
sal in construction and mode of operation
awith the exhaust valve mechanism and if-
fers therefrom only in timing and preferably
alzo in the fact that the avea of the port
openings of the exhaust valve mechanism is
glightly greater than 90° of a circle, allow-
ing of a slight seavenging action. It will,
consequently, he suflicicnt to deseribe in de-
tail the construction of one of the inlet valve
mechanisnis. o

Each valve casing 9, lies within and s
supported by its housing 7—8, and has, for
each evlinder, a port 10 communicating with
the cylinder wnd a port 11 communieating
with a supply conduit 12, or the exhaust con-
duit as the case mity be. In thelpresent in-
stance the conduit 12 is shown as the Tsual
inlet manifold, but it will be understood that
in the case of a single cylinder engine it may
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be simply a pipe leading from the carbureter
av other source of supply.  Within each
valve casing 9 is a mtuta}ble vulve sleeve 18,
and within each sleeve a rotatable valve core
14, Kach sleeve and each core, containg
three sets of parts for controlling respec-
tively the inlet to and exhaust from the
three cylinders, and these sets of ports are
so angularly disposed with respect to one
wnother, as to bring about the induction and
exhaust in the respective cylinders in proper
sequence, as will be understood.  Except for
this difference in the ungular placenment of
the several sets of ports, they arc identical
and a desecription of one will serve for all.

By refercnce to Figs. ¢ and 3 and the dia.
granunatic Figs. 6 to 13 inclusive, it will be
seen that the casing ports 10 aud 11 are of
relatively slight angular extent, but nre pro-
longed lengthwise of the casing. ws indicato
i e 2o 4o prodivee the required port area.
The casing ports are so arranged that the
anghe formed between two Hoes diawn from
the center of the axis of rotation theouel
the ontside edges of the ports of entry anud
exit i equal fo 1357 of w o cirele, the port
Gpenings each oceupying shont 157 of (he
circumference.

The sleeve 13 has two ports 15 and 16,
corresponding in length to the casing » arty
10 and 11, and having an angular extent
corresponding to the time period during
whicl it is desived to maintam connnnnicn.
tion between the conduit and the evlinder.
In the inlet valves this will be preferably 9o
angidar degrees, but in the exhanst valves
it will preferably he somewhat greater than
A ingalar degrees to provide for thorough
removal of the exhanst gases. as will he
miderstood. The ports 15 and 16 are sep
avited from oue another on (he one =ide by
i closure portion having an angular exten
ol approxiately 307 and on the other sids
by o closure portion having an ahgithie ex-
tent of approximutely 1507, the oxtent of
these closure portions being somewhat re-
uced i the exhaust valve, us shown, The
core 14 has likewise two ports, 17 and 18,
of the same angular extent as the ports 15
and 16, and are separated by closnre por-
tions of the same angular extent as the clo-
sure portions of the sleeve. With the slecve
andcore thus ported, and arranged in
proper angular relation to one another, the
operation will be as indieated in Figs. 10
to 13, inclusive, showing the intake alve,
and in Figs. 6 to 9, inclusive, showing the
exhaust valve, *

In the position shown in Figs. 6 and 1v
induction is about to begin, and with the
particular port areas of the exhaust valve
mechanisnt there indicated, the exhaust pas-
sage remains open for a short period after
the intake passage is opened to cffect some
scavenging action. Tt will be observed that

in the position shown in Fig. 10 the co-act-
ing closure portions of the steeve and of the
core are about to separate opposite the cen-
fer lines of the casing ports 10 and 11, with
the result that as the sleeve and core con-
thite to rotatein opposite direct ions the en-
tire wrea of the ports is uncoveyed ina very
short period” of Gime, I the intake valve
the casing port. of 15 will he fully open
after 717 of movement. of the core and
sleeve, and will refain fully open during
7ol mavement and will then he fully
closed after 70 of wovement.  In other
words, the operations of opening and ¢los-
ing are each completed during the move-
mient of the crank pin throngly 159, making
atotal of 307 so that the valves remain iy
the full open position through 1507 of the
IS0 of wmovenent of the erank pitt corre-
sponding to eael snetion stroke, provided
the vadves open and close af dead center and
thewngubar extent of eacly of {1y prorts i the
Bavrelsond in the sleeve is 90

Stated in terins of aetual iston move
ient, the yvalves remain fully open more
than 2y of (e fength of the stroke, ana
the time actually occupied by the operations
of opening closing is less than 0TH of
the length of the stroke. I other words,
as compared with the port opening diagram
of a puppet valve, whieh has approxinutely
the form of o sine curve, or with the port
opening diagram of rotary valve, which
has o generally trinngular form, the port
opening dingram of my engine is nearly
rectangulare, '

From the position of the ports shown in
Fig< Tand 11,3t will he seen that o fier one-
quarter of o revolution the intake passage
s closed and that the exlist Pissage re-
miins closed  throughout  the COIpPression
stroke.

Asoseen from Figs, 8 and 12, adl valves
Dlewise remain elosed throughout the igni-
Lion stroke, nud as seen from Figs. 9 and 13,
the exhaust passage is opened shightly before
the beginning of the exhaust stroke and re-
mains open throughout that stroke. until
shehtly “after the inlet passage opens, as
shown in Figs. 6 and 10,

To effect this operation, the sleeve and
the core must be rotated simultaneously and
continuously in opposite directions, and at
a speed equal to one-half the speed of the
crank shaft. This may be effected by any
suitable arrangement of gearing, as will I
understood.  In  the particular engiie
shown, T liave used a chain driving mecha-
nism placed between the two blocks of cyl-
inders, and consisting of the following
parts: )

Ou the crank shaft 3 is a sprocket 20
which by chain 21 drives the sprocket 22 an¢
the shaft 23 at one-half the speed of thes
crank shaft. The shaft 23 carries a pinion
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24 which meshes with a like pinion 25 on
the parallel shaft 26, so that the shafts 23
and 26 are driven in. opposite dnovtunn
Shaft 23 also earries twe sprockets 2
28, which, through chaing 28 and 30 El[‘
the sprockets 31 and 32, which are respec-
tively carried by the cores of the mhmsx

ralve H]l‘(,hd]ﬂ%ﬂl% of the two engine blocks,
anel said cores earry also the xpmrtlmts 33
and 34 which, through the chains 35 and B8
drive the sprockets 37 and 88 on the cores
of the two intake valve mechanisms. By this
arrangement all of the cores are driven in
the same direction from shaft 23, The shaft
26 carries two sprockets 40 and 41 which,
through the chains 42 and 43 drive tue
sprockets 44 and 44 on the sleeves of tho n-
take valve mechanism and these sleeves
arey sprockets 46 and 47 which, threugh
chains 4% and 49 drive the sprockets Hi and
51 on the sleeves of the exhaust valve mech-
anisius, s0 that the sleeves of the four valve
mechanisms are all driven in the same di-
rection from the shaft 26, and in an oppo-
site divection to their respeciive cores.

I+ will be observed that the vaive mochn
nistn thus deseribed and operated
tremeby =iniple, that the gus passage
tromely  short and &tzmg!l {, wiel it
puekets and waste spuces bave been el
wabed.  FPurtherniore, the design ennbles the
inlet and exhanst ports to be nade of Am;viw
aren aud to take ‘llu.llli‘l‘ﬂv of the Tall di
aeter of the evlinder, and this, with
the fact that the ports are open during so
great a part of the stroke, nsures wir ox-

ny

I~ eN

all

tolonn

s emely rapid discharge of the exhunst, ves
sulting in umlvr engine wad oonore even
tenperature avound the vadve AT
W i} ax bnoan easy flow and good charge of

wixtire on the induction =iroke,
The valve way be casily ’-!'k‘»‘ir aled on e

foreed foed priveiple, the v w i! bt

Boing part of the pener ?

feny, Bor engines ap o ‘w";‘

~<ir=_»jir valve mechaniam wiil :

tuke or the exbaust as the oose | ot

i i of the evlinders: bt for sis-cyiinder en

eines, the sreangennent shown i the dimws
weois recommended) beeanse of the exers

sive length of \'.ii\'w that world ofherwpe
i Hecessary. As will e undesstood, thie
vention is partieulacly applioable to ~i<r
eviinder engines huving two sets of fous
cheters seb at nn angle of 2070

.
wngh T have wl prefer

b

f

ISR TSI

. “‘:I[

shiosvn,

the slecve

Hi g0 strron neding

TSI Tof the oy alve wechanism o amt \\hu f

v b easily phlwl in and renoved from

the housing TR, veb i will be anderstood

“n»:. the casing ¥ mmy be dispen: Wb
nd the valve “]i\‘ﬁ“\’ 1 Htted divesd within

i lmwmn T—& of the praper i areter ol
suitably waehined s and T desive it to beune
1o

dorsiood that when the sxprossion “valve

sing” is used in the following ciai: 4oy

wied Lo cover either one of thewe ar-

“‘tiuw:ii“s or any equiyalend wwui.

In the engine selected for ilan rtiam.
finy mhc’ o,'n. the relative lmwm of the 79
port opeaings and elosire portions af the in-
fadse valve as different from those of e ex-
houst. valve. It will be understood, more-
over, that the relative dinensi of the

upk;mw- and closure portions may be ollisr- 75
wise modified without affecting the ,m" eiphn

of operation so long as they cone within eer
tain Iimitations, that is, (he hirgest e'iwmv
portion of the valve or the ensing must be at
feast equat to the angular distanee bedwie

the oitside edges of the toe ensmg ports anid
the smmller closture portion ust be eguet
1o the distnnee hetween the centers of the

.
¢
ing ports dess the anendar wadthe of

port openitgs of the sleove or o #h
Wh b1 el s
! 1!\" mechanisu o
}fu‘, TOTY T s eDE '»A'w 9oy
having ports communi Jm © o
chimbiers 1o be pertodae (zii‘ v e, 3G
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a minor portion of the width of the core
and  sleeve ports whereby the passage
through the valve is quickly opened and
closed and remains fully open for a major
portion of the interval.

4. A valve mechanisin for an internal
combustion engine comprising a valve casing
having ports communicating with the two
chambers to be periodically connected, a
ported sleeve rotutably fitting within the
casing having two port openings in its wall
in the saume plane substantially perpendicu-
lar to its axis, a core rotatably fitting within
said sleeve and provided with a port extend-
ing therethrongh with openings in the sur-
face of the core in the same transverse plane
as the slecve ports, means for stmultaneously
rotating =uid core and said sleeve in oppo-
site directions, the sald ports being so ar-
ranged that the ports of the core and sleeve
vome mto registration with the ports of the
caxing and thereby effect o passage there-
through at one only of their two positions
of crossing in each revolution. the port open-
ings of the core and <leeve having a cireum-
ferential width equal to the angular move-
ment of each during (he periad whiels it s
destred to maintain the conuamication he-
tween the chambers.

Ao valve mechanisie for an internal
combustion engine comprising n valve casing
havinge ports connnunieating with the (wo
chanhers to be rotatably connected, o ported
sleeve votatably fitting within the vasing,
ported corve fitting within the <leeve, neans
for simndtancously rotating the core and
sleeve 1 opposite directions, said ports boe-
ing so positioned as to establish conmuni-
vation diveetly across the valve casing in a
pline substantially perpendicular (o its axis
onee only in each revolution, the port open-
ingrs of the cove and sleeve having 2 circum-
ferentinl width equal to the sngula move
twent of each during the period which it is
desived to nmintain conuuniontion hofween
the chambers, the eaxing ports having o eie-
cumferentinl width equaling only 2 minor
portion of the width of the core and sleeve
ports whereby the passage throngh the valve
s pnickly opened and closed agel remains
fully open for a major portion of the in-
terval.

G & valve mechanism an nternal
combustion engine comprising a valve cax
ing. a sleeve rotatabidy supported Ty wadd cns
g, ports inosakd casing communicating
with the chambers to be connceted, said
pocis being in the same plane fransverse to
the axis of rotation of said sleeve with their
centers separated by o angular distanee Toss
than 1807 q core rotatably supported in said
sleeve, and wmenns for rotuting =aid sleeve
and cove sinmltaneonsdy inCopposite divec-
tions, said sleeve and core having (ransverse
ports adapted to estublish a passage aeross

for
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said casing ofice in cach complete rotation of
sald ports, :

7. A valve mechanistn for an internal
combustion engine comprising a valve cus-
ing, u slerve rotatably supported in said cas-
ing, ports in said casing communicating with
the chambers to e connected, said ports be-
ing in the same plane transverse to the axis
of rotation of said sleeve with their centers
sepurated by an angular distance less than
180°, a core rotatably supported in said
sleeve and nieans for rvotuting said sleeve
and core simultaneousiy by opposite direc-
tions, said sleeve and core huving transverse
ports, the centers of the port openings in
the opposite walls of satd sleeve and core
being separated by an angular distance eqoal
{0 the angular separation of the casing ports.

S0 valve mechanism for an internal
combustion engine comprising a valve cus-
g, sleeve rotatably supported in said cas-
ing, ports in said casing communicating with
the chambers to be connected, said ports be-
ing in the sume plane transverse 1o the axis
of rotation of suid sleeve with their centers
separated by an angnlar distanee less than
ESOY 0w core Potatably supported in osaid
sleeve and nenns for roiating said sleeve
and core simultaneonsly in oppesite direc-
tions, said sloeve el core having transverse
ports, and  he rofation of said core and
sleeve being so thmed that the leading edges
of the port epening= of the core on each side
sinltaneous]y pass the loading edges of the
port. openings of the sleeve at points coin-
cident with the wmiddle lines of the two cus-
ing ports respectively.

9o wvalve mechunism for an internal
combustion engine comprising a valve cas-
ing, u sleeve rotatably supported in said eas-
g ports in sl easing communicating with
the chambers to be connected, said ports he-
i the same plane substuntially perpen-
dicutor fo the axis of rotation of said sleeve.
acare rotatably supported In said sleeve and
menns for rotating said sleeve and core si-
iltancously o opposite divections, said
sleeve wnd eore having trapsverse ports, said
core and sleeve ports being of civeumforen-
tial width equal te one half the angular
movenent of the engine shaft doring the pe-
riod which it 1w desired 1o mainfain the
chanhers in comamumnication,

oA valve mechanivm for an internal
combustion eneine conmprising o valve ens-
ingr,wosleeve rotatably supported insadd eans-
ing. ports inosald ensing commnuienting
with the vhiambers connected, said
ports heing in the same plane substantinlly
perpendicalar to the asis of rotation of said
sieeve, uocore rotatably supported in said
sleeve nd menns for rolaling said sleeve
sndd cove simultaneously in opposite divec-
tionsesaid sloeve and core having transverse
ports, said core and sleeve ports being of
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circumferentinl width equat {o one Latf the  opened and closed und remains fully open

angular movement of the engine shaft dur- Tor g wajor portion of the interval. 10
g the period swhieh it s desired (o main- to pestimony whereof 1 affix my signature,
tarn the ehambers inoconmumieation. and  m presence of fwo witnesses.

=aid casting ports having a cirenmferentind JAMES INMAN EMERY.
width eauding only o winor portion of the Witnesses:

width of the core and sleeve poris whereby T. Bares,

the possnoe throweh the valve 3= gqoielly MNP,



