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To all it hon, it may concern: 
Be it, known that I, JAMES IN MAN EM ERY, 

a subject of the King of Great l3ritain, re 
siding at London, S. E., England, have in 
vented certain new and useful Improve 
ments in Valve Mechanism for Internal 
ombustion Engines; and I do hereby de 

clare the following to be a full, clear, and 
exact description of the invention, such as 
will enable others skilled in the art to which 
it appertains to make and use the sane. 
My in ventioi relates to valve mechanis1. 

for internal combustion engines; and its o 
ject is to provide a practicalle and efficient 
valve mechanism of the rotary barrel type, 
doing away with all puppet-valves and at:- 
companying reciprocating valve parts anti 
canas, and at the same time avoiding any de 
parture from the simple construction of 
piston and cylinder of accepted type. 
To this end I interpose between the usual 

inlet or exhaust conduit, or manifold, and 
the usual cylinder or cylinders, a valve cas 
ing having ports communicating with the 
cylinder 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 
provide means for rotating the sleeve and 

the core simultaneously and continuously in 
opposite directions, the arrangement of the 
ports in the casing, the sleeve and the core 
being suci that in each revolution of the 
sleeve and core, communication is established 
for the desired period of tine 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 
is 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, so 
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 is correspondingly re 
duced. 

It is also preferable to make 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; Figs. 6, 7, 8, and 9 
illustrate diagrammatically the several criti 
cal positions of the exhaust valve mecha 
nisin; and Figs, 10, 11, 12 and 13 are like 
diagrains of the inlet valve mechanism. 
The engine particularly chosen for pur 

poses of it istration is a six-cylinder engine 
in which the cylindel's 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, crank shaft 3. piston rods 4, and pis 
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tons 5, al'e of colnhol construction, and the 
cylinder castings (5 do not differ from the 
accepted type otherwise than that they are 
formed with the semi-cylindrical recesses 7. 
which, being complete y bolting on of 
the castings S, having complementary semi 
cylindrical recesses, constitute housings for 
the reception of fine cylindrical valve cas 
ings. In the present 'ase thic inlet valve 
mechanisna, which is connon to three cylin 
del's, is slow 1) at it right of Fig. 3, and the 
exhaust valve mechanist which is likewise 
common to three cylinders. is shown at the 
left, The inlet valve mechanism is identi 
cal in construction an node of operation 
with the exhaust valve mechanis) and if 
fel's therefrom only in tinuing and preferably 
also in the fact that the area of the port 
openings of the exhaust valve mechanism is 
slightly greater than () of a circle, allow 
ing of a slight scavenging action. It will, 
consequently, he sufficient to describe in de 
tail the construction of one of the inlet valve 
mechanisms. - 

Each valve casing 9, lies within and is 
supported by its housing 7-8, and has for 
each cylinder, a port 10 communicating with 
the cylinder arnd a port 11 communicating 
with a supply conduit 12, or the eNhaust con 
duit as the case may be. In the present in 
stance the conduit 12 is shown as theisual 
inlet manifold, but it will be understood that 
in the case of a single cylinder engine it may 
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liced in the exhaust valve, as shown. 

be simply a pipe leading from the carbureter 
or other source of supply. Within each 
valve casing 9 is a rotatable valve sleeve 13, 
and within each sleeve a rotatalole valve core 
14. Each sleeve and each core, contains 
three sets of parts for controlling respec 
tively the inlet to aid exhat 1st fron the 
three cylinders, and these sets of ports are 
so angularly disposed with respect to one 
a lotl'', as to bring about the in laction and 
exhaust in the respective cylindel's in prope 1 
sequence, as will be understood. Except for 
this difference in the angular placement of 
the several sets of ports, they are identical 
and a description of one will serve for all. 
ly reference to Figs. 2 and 3 and the lia 

grantatic Figs. (3 to 13 inclusive, it will be 
seen that t e casing ports 1() at 11 : re of 
relatively slight agar extent, but are tro 
longed eigth wise of the casing, as illiate 
ii Fig. 2, roll ice the retire lot area. 
The a sing its are so arrange that the 
: ) fell it’t we'll t \' () is ; will ?itti 
ti' ('t if t : X is () rotati i ti" is la 
tle oilt site eiges () lie trts of eity ; it 
exit is et a to 13, f a circle. it 

('lings each oc' tying it bout 15 of the 
tire life lence. 
The sleeve 13 has two ports 15 and t (5. 

corresponding in length to the casing orts 
1() and 11, and having an angliar extent 
corresponding to the time period (tritg 
which it is desired to maintail cut it' - 
tion between the conduit, and the cylinder. 
1n the inlet valves this will he preferally ''} 
a gular legrees, lit in the exhaust : V ('s 
it will referally le son e what creat ei' thri 
{}) : iri: degrees to provice for to 'ough 
renoval of the exha list gases, as will it 
literstood. The norts 1 : Inc (; are sel 
; : tec front one another the (ie site ly 
: closure portion having at a gillar extett 
of approximately 3)' , all (1) the other scle 
ly it sire (it i() is a vital : 1) : It liai' ('N - 
tent of a proximately lit)", tile extent of 
these closure portions being somewhat re 

The 
core 14 has likewise two ports, it and 18. 
of the same angular extent is the ports 15 
and 16, and are separated by closure por 
tions of the same angular extent as the clo 
sure portions of the sleeve. With the sleeve 
and core thus ported, and arranged in 
proper angular relation to one another, the 
operation will be as indicated in Figs. 10 
to 13, inclusive, show tug the intake valve, 
and in Figs. 6 to 9, inclusive, showing the 
exhaust valve. ' 

In the position shown in Figs. (5 and 1() 
induction is about to begin, and with the 
particular port areas of the exhaust valve 
mechanism there indicated, the exhaust pas 
sage remains open for a short period after 
the intake passage is opened to cffect some 
scavenging action. It will be observed that 
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in the position shown in Fig. 10 the co-act 
ing closire portions of the sleeve and of the 
("ol'e are albot it to separate opposite the cen 
ter lines of the casing ports () and 11, with 
tle r(still that as the sleeve and core con 
title to rotate in opposite lirections the ei 
lite : 'ea of the ports is covered in a very 
slot periot of time. In the in take valve 
the 'A sing port of 1.5" will be filly open 
after 7 of novellent of the core and 
sleeve, at will retain filly olen (turing 

of no y eluent and will then be fully 
close after " of no see it. In other 
Worls, the operations of opening and clos 
ing arc each collet ec (turing the nove 
Ilief of the crank pin througl 15, making 
a ital of '3), so that the valves reillain in 
tle fill (el losition touri 1 () of the 
| f | } ) \ellent of the cr:link it corre 
st Illing to each suction stroke, provided 
tli' \; \{'s et a close at cle: it inter its 
t it : Igllar extent of eacl of . Its in the 
l: 'i') : Iti i tie sle is : ). 

St it ('il it ' " i is of a tial list on love. 
it' it the valves reina in fully ope, more 
ti: ) '''2, if the cigri I (, the stroke, all 
tle title act ally ('' tie loy the olerations 
if () (ling a lic ('i sing is less than ()75 of 
the length of the stroke. In other worls, 
is colla red with the port opening diagram 
of a tippet valve, which has approximately 
the for of a sine curve, or with the port 
Ol't' illg (tiagrani of a rotary valve, which 
has a generally triangular form, the port 
(stiling li:lgrani (f my engine is nearly rectangular. 

Fl' in the position of the ports shown in 
Figs. at 11, it will be seen that after one 
| liter of a revolution the intake assage 
is lose : it that the exhaust assage re 
it; it is it st'? t to tigliott the 'tressio st 'ke. 

\ S. steel it in Figs, S at 2, all valves 
list Yis' "cil it in closed throughout the igni 
tion stroke, a to as seen from Figs. 9 and 13, 
the exhaust passage is opened slightly before 
the leginning of the exhaust stroke and re 
Ilains open throughout that stroke, until 
slightly after the inlet passage opens, as 
shown in Figs. (3 and 10. 
To effect this operation, the sleeve anot 

the core must be rotated simultaneously and 
contint ously in opposite directions, and at 
a speed ecial to one-half the speed of the 
crank shaft. This may be effected by any 
suitable arrangement of gearing, as will le. 
understood. In the particular engine 
shown, I have used a chain driving mecha 
nism placed between the two blocks of cyl 
inders, and consisting of the following parts: 
On the crank shaft 3 is a sprocket 20 

which by chain 21 drives the sprocket 22 and 
the shaft 23 at one-half the speed of the 
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 directions. 
Shaft 23 also carries two sprockets 27 and 
28, which, through chains 29 ai. 3.} drive 
the sprockets 31 and 3:2, which a '.' respe: 
tively carried by the cores of the exhaust, 
"ave mechanisms of the two engine blocks, 
and said cores carry also the sprockets 33 
and 34 which, through the chains 3: Ild 36 
drive the sprockets 37 and 38 on the cores 
of the two intake valve mecharisis. By this 
arrangement all of the cores are driven in 
the same direction fron shaft 2:... The shaft 
213 carries two sprockets 40 and 41 which, 
through the chains 42 and 4:3 drive the 
sprockets 44 and 45 on the sleeves of the in 
take valve maechanisia and flese sleeves 
:arry sprockets 46 and 47 which, throligla 
chains 48 and 49 drive the sprockets if and 
51 on the sleeves of the exits list valve in ecli. 
anisias, so that the sleeves of the four valve 
rechanisins are all driven in the 5: the (i- 
rection from the shaft 23, and it an opt 
site direction to their resective 'i'es. 

will be served that the sit ( : : 
in is this described and it "at it is "N. 
tre cly simile, that the gas assages a 1" x 
: 'eli sely sla ri and staight, it i ; 
jockets a }} i Vas?e spaces li: i , , it's (iii) i 
t; ii'i. it her tor', tit: ; lesis. it: it is 
inlet, and exit ist - its be laste of all 
it re; at ti, like : i\ilitag' () le fiti i 
a letter of the cylinder, anti is, it is \, it is 
be fact that the ports are eii cuin); st 
great a part of the stroke, in star's X 
tre inely rit lisch: 'ge if the 'xist. " - 
stiltig i : ('iler enrit: ; a r" e 
testi'ai ta' artill line villve '-sites, as 
well as in a :usy it w g { } { 

Nt ire 11 the jitti 'ti i si "t is . 
The s \ k is: y : as y llai'i it 
re's eel it i: ; l', the e iii); it'; it 

it: ; ; ; ; ; ; ; ; the tit 'til it is; it : : 
; : . . . . ' ' , ; it's ; ; ; ; ; ; ; it 
site a \ is ; ech: ) is is iii is ''': ' ' 
is a ke Gr the exia (st is fi : : - ; : A ty', 
a (;f the cylinders: tilt for six-cylindie eti 
s: is tie : '': litre it sili) \, . . . . . . . . " '' . 
it is re's lattended, i.e. a 1:1: he X is 
site eigth if y'aly's at v (; ; ; ; ; ) if e i s is 
i. e. essary. Wis will is till leist (ii, iii 
yet ion is partic' licly ajili"; ill eigh 
(viiie rigites : xii; t w sits if f : " ... 
isia's set at ; ; ; assi: { } f :(". 

yi. ; ; ; ; ; ; ; ; ; ) ii-t: 
the see 3. : : it 

of this y : y : 11-ianis; ; if whil 
ity he easily liaced in alai ''}} \t'i frt I: 
t; it usins 7-S, yet it will e ii irsi ( - ), 
it; he casing : inity he is eas" with 

; : le valve sleeve 13 fit is tii', 'i y \ } i 
a housing T-S of the proper liaiuet er i: ; 
suit ally is a cline: at i desire it to be I'- 
iterstood that when the exp; :-sion “vitive 

. . . is is 

casing is used in the following claims, i is 
itealed to cover either (ne if these ar. 
raigie is in elix aiell tiereof. 

l: tie engine selected for iii 1st ratin. I 
i: \'s show is f : y : { : he '' aty at liesii 

is set it is ; it cit site critis if i it is . 
t; i.e. alve its liter's it frt it is: if it (; x - 
hist : 'e. If vill li: ifiest (i, Til' - 

e. th; f l is relative line isi is at the 
Kings and lost ire politions inity is this? I'- ?: 

wi-e iodified without a te: iig tue 'i'i it 
of oc'ation so lig as they coli.e. with is ci'i'. 
tai lititations, that is, fle largest 'cast "' 
(iii) of the valve or the 'i sing list is at 

least cita t , the angilar clist; it' is ; we 
i Jie (it site 'tiges of the tw 'i sing its : it; 
the stiller (sil'e it is ; it tist. (: - it, 
to the list: tree yetween the ce; ?ers th: 
c: -is: {ts it’s: this is gill i \ it it.} : 

i{ i t it file sli's ji (; sing 3. 
i: '; it is : - 

! . . . . . . . . . .'; it i: ; ; , 1 ; it is "... 
list it in eigiiite to its it g : y : it'. " 
a sity (its 'til it is a tin, w; it." 

ch: it is be perio; it is . . . . . it: , 
art - 3 Fei's i' tit; y if it, viii. 

... : : it " : " it is , ; ; ; ; ; ; 
F. silii: ; he is is . . . . . . . . 

site & C. ii. it site ( : 's 'it': 
It is st: it sit (tiei - i.i. 

it in lirectly ser as . 
: ; ; ; ; ; )-; it iii is '' ... it'll 

r ; : '...} . . . . . . . . . . 
\ \itive lic li: i is for in ' " : " ": ). 

: is is site : risi; , ; 
his is it its coil it it is at its Yi'i 
silt it is e krit - it's: y 
; : " : i sleeve (it: t: lil 
** -i is . . . . . . . v . . . . ii ( ; ; ; it 
ii. ili si : ) - that it statist: it it is 
I. : ; ; its axis. : " ' " it: ; ; ; 
s: i: - ' ' ' ' ...} : (i)' , it i \, is 

it "it is with ' fi : : - ; ; ; ; , 
. ." ii., is: 

; ; ; ; ; , , ; 

; : - ; y : " : -'ti ( , " : ". . . . . i -, 
; ; ; ; it ii " i is vis, it is; it is . . . . . . . 

; : 'I's get : the it is it 
; ; ; ; ; ; ; sist at it is vi: , t) : 

; : ; ; tile;' his is is , it : 

J. 

is . t; ; ; 

iii. 
. . . .'; ; ; ; ; ; ; ) is ; ; ; ; , . . . . . . . . . . . . . . . . . 

li: ; ) (1 tile ('11) is . . . . 
: , ; ; - ; ; ; ; ; : . t 

chair. } ; : { ai: ; ; , ", , ; ; ; ; ; ; ; ; - it is 
iiii is vs. it it is . . . . . 

; : " . . . . . is fit is: with it lie sks ye. It 
frt -i if an i*i) isi, '? fatig i i i" " '' . . . . 

35 site in it site ?il'e; it is, sil: 
i? tea is 'st: }; -; ' ' ) in 

y - ''}ss it live '-il. - 
s: i: t: it is tily e!'}{!!! I'lli: it is : X is tie 

a 'e villa it 11, it "... if it is is 
; : , it is "t it a vi'i it is, it is it 30 
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4. 

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 mechanisii) for an internal 
collabustion engine ('opiising a valve ('asing 
having ports communicating with the two 
chambers to be periodically connected, a 
ported sleeve rotatally fitting within the 
casing having two port openings in its wall 
in the salue plane substantially perpendit' - 
lar to its axis, a core rotatably fitting within 
said sleeve and provided with a port extend 
ing therethrough with openings in the sun'- 
face of the core in the same transverse late 
as the sleeve ports, means for silaltaneo isly 
rotating said core and said sleeve in oppo 
site directions, the sail ports being so air 
"anged that the ports if the 'tre and sleeve 
'one it () registratio with the {}}ts of the 
casing and the rely effect ; assage the re 
through at one pily of their t w lositions 
of 'jossing ill 'ach rev' fin. it open 
ings of the "re a lic sleeve living : 'it' in 
feetitial wifth eit: to the in lar inve 
eit of each it is tie trioti whili it is 

tie site to rail it i t . . . . . ; lik'alii e 
t we'll the liners. 

. A valve letha is, fi : ; literrill 
listi i engine '' in prising : Valve a sing 

h: vitr frts ('til Jini'a fix v it the two 
challers to i.e. 't: t: , ' ' ' tet, a cite? 
sleeve 'it a tally fitting within the '; sing, a 

it' ('re fitting within the sleeve, leans 
for silt it eously rotating the core ind 
sleeve in posite directions, said (its re 
ing so (sific ined as to establish in ini 
'it i? it' ('tly : " 'oss the sals'' '': sing in a 
little sistantially perpent lik' iar its axis 
one only in each revolution, the port ten 
ints of the core all sleeve having a '1'('). 
ferential w it echii: t: li agil: ' inve 
11 it of eit 'i it in the eit which it is 
clesi'e i: If i "it iii.; it is . . . .'; '' (). 
the 'hiller's. tie (; sing ports having a 'I'- 
('liferential wit: i. e. a ling (i) is a lic-r 

"fiti if the with of the 'a' all sleeve 
rts wherely the passage i i" lish tie : y : 

is tickly encil aid closed a tell:ains 
filly opei for a li: i r ). It i? of tie in . 
terval. 

(5. . ; live this a lis; ; f. 1 at intern: 
comitistill engine ('11) rising a valve' ('as 
ing. a sleeve' ' tat: lify silt it e i i} -; it 'as 
11 r. ports it s: it ('si is init; t if 
with the in it is ( ' ' (''te. saic 

is ileia in the si; } | alie it: ) - ei's: i , 
the axis of it it is stic sle with their 
center's separate y : firii; it ist:Infe. 'ss 
tial i St), a 're r it tails' sist i ij sail 
sleeve, at are: is ' fatig sail sleeve 
at the sit lilti e i is v ii (it sift it'''. 
tions, said sleeve an 'i'i' h;iving transverse 
ports adapted to establish a passage across 
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said casing oice in cach complete rotation of 
said ports. 

7. A valve mechanisin for an internal 
('Oill stion engine comprising a valve cas 
ing, it sleeve rotatally supported in said cas 
ing, bolts in said ('asing con) municating with 
the chaniel's to le connected, said ports be 
ing in the same plane transverse to the axis 
of rotation of said sleeve with their centers 
separated by an angrillar' listance less than 
1st), a "re rotataly supported in said 
sleeve and neans for rotating said sleeve 
and core sittitultaneously in opposite direc 
tions, said sleeve and ('o'e having transverse 
lots, the cente) is of the Pe. Openings in 
the opposite walls of saici sleeve and core 
being separated iy an angular distance equal 
t () tile agital sea ration of the 'asing ports. 

S. A. alve in-ch; iisi for an internal 
'ont listi? it engine ('opi'i sing a valve 'as 
ing. : sleeve 'ot at liv sliported in said ('as 
ing, O!"fs in said casing ('on illumi'a tiny with 
the chain ei's to e 'onnected, saic pots re 
ing in the sale lane tinsver'se () the axis 
of rotation of silii sieve with their 'enter's 
se: 'it': y : ) : Ingrillar clistance less than 
Is?}'', a 't' flatilly slotte ii) said 
sleev ( ; it ille: is for rotating sail sleeve 
at ('re stilt it nec isly it opposite tiree 
fins, s: i) sleev ( ; ) 'i'e having transverse 
offs, a the 'etation if said core and 

sleeve heing so title it at the leading elsres 
if the port penings of the core or each sile 
siliata' isly :Iss the eating edges of the 

it. eigs of the sleeve at points coin 
(it let with the little lines of the two cas 
ingr its 'e sectively. 

9. A villve inecialisti for an internal 
('on list is engine comprising a valve 'as 
ins, it sleeve rotatally slipsite in said 'as 
ing. jorts in sail ('asing inli) it': ting witli 
the la let's the 'nut' tel, saic ('rts le 
is it is saille lane sil) stantially belie 
(iii al' it vis, if ?tati i , f saic serve, 
: ' ' ' ' ti fally sili?, it 'i it stic siev ( ; 
ea is fir 'tiating saici sleeve and "ore si 

if it tailei isly in it site directions, said 
sleeve in 't I'e a silisi ti": is verse (its, said 

" : in sleeve ports being (if (''' infei'er 
lia witl (cial f one ly; if the angilar 
it v ("the int of the engine shaft firing the e 
ritic vieh it is desired to maintain the 
('linie's in 'til it it': it it. 

!' . .\ \itive recialist) for an internal 
't I list it in 'gile 'll prising a valve ('as 
is , : sis'', ' ' f: {:}v sai; oftel in sail ('as 
in . . . its it s; it (asis ('? in it':lting 
Yit he 'tainlei's it lie 'innette cl. sail 

its eity: it the sari' lant sistantially 
'1')") (lit: ' () tie : xis i? of at ion of said 

siet \'. : 'it' rota tally stillorted in said 
st''''' : It lie: is for iri? a is said sleeve 
: i) { } {" '' it litat it' isly in losite direc 
; it is, sail sleeve it 'tre a wing transverse 
Otis, said core and sleeve ports being of 
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it'll fertitial widt (; one at , the 
attil; ; ; ) \e let of the engii is shaft dir 
ir tie tric will it is desired ::iii). 
t; ii) the l; lie's ill 'til it': tisi), it 
-: i: I (asil: ) () is living a 'it' feet in 
\xi : . . . ; litr ( ) is ; lili' ('til of the 
\\ ill f { } ' ' ' it in sle; y : ) is whirely 
It iss: it ill it gly \; we is fijility 

ened it closed and remains fully open 
air etion of the interval. O 

In testiny whereof affix my signature, 
in reseite of t w () witnesses. 

..VM ES INMAN EMERY. 
Wit esses; 

T. 3 Tr's, 
\; \ . . . . . 

  


