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To all whom it may concern.

Be it known that X, Anrorxe 3. CréyenT,
a citizen of the Republic of France, and a
resident of the city of New York, horowgh
of Manhattan, in the county and State of
New York, have invented a new and Im-
proved Internal- Combustion Engine, of
which the following is a full, clear, and
exact description.

Among t}w principal objects which the
present invention has in view are: to pro-
vide sliding valves arranged and constroct-
od to avoid leakage of gas due to wear of
the dliding parts; to provide n simplified
construction for valves whereby expansion
pressure Js. relieved therefrom during the
rnovernent thereofs to provide a valve mem-
ber simple, durable and eeonomical in con-
struction; to provide a simplified valve op-
erating inechanism; and to provide a valve
operating mechanism embodying a single
cam and simplified transmission mechanism
connected therewith.

One embediment of the preseat invention
ig disclosed in the structure llustrated in
the accompanying drawings, i whieh like
characters of reference denote corﬂsﬁsgond-
ing parts in ail the views, and in which--

Trigure 1 is a vertical section of an inter-
nsl combustion engine constructed ani ar-
ranged in accordance with the. present in-
vention, the saction being taken on the line
1—1 in Fig. 3; Fig. 2 is a vertical section of
the npper end of the eylinder of an internal
combustion engine, the section being taken
on the e 2—2 in Fig. 35 Fig. 3 Js a cross
coction taken on the ime 3*--3" in Fig. 1,
the valve plate raised to expose the exhaust
ports of the engine; Fig. 4 1s a verticud sec-
tion, on an enlarged seale, showing the port
ring and the eylinder walls adjacent there-
to; Fig. 5 is a vertical section of an internal
combustion engine, taken on the line 5—5 in
Wig,' 7. showing a moditied form of a valve
accord-
ance with the present invention, and means
for operating the sume shown in pesition to
expose the exhaust poert on suld engine;
Fig.  is a_vertical section, taken on the line
g6 in Fig 7. of the upper portion of an
engrine consirueted as in Fig. 5. showing the
valve easing lifted to expuse the intake port
on snids engine; Fig 7 1s a cross section

‘shown in the drawings,

and upper sections 18 and 19.
edges

{aken on the line 7—7 in Fig. 5; Fig. 8 is
a detail view, on an enlarged gcale, of the
valve ring employed in the modified form
illustrated in Figs. & to 7 fnclugive; Tig. 0
is a vertical section, taken on'the line 9—9
in Fig, 10, of a modified form of the inven-
tion, showing the valve plate in closed rela-
tion to both the intake and exhaust ports;
Fig. 10 is a cross section taken on the line
1010 in Fig 9; Fig. 11 is a detail view
of a valve ring constructed as shown in Fig.
5, said ring being straightened to show the
relation of the port openings; ¥ig. 12 is a
vertical section taken on the line 12—12 in
Fig. 13, showing a modified form of the in-
vention; and Fig. 13 is a cross section taken
on the line 18—-18 in Fig. 12.

As shown in the accompanying drawings,
and more particularly in Figs. {'to 4 inclu-
sive thereof, the eylinder- is constructed in
two sections 18 and 19.  The sections 18 and
19 are provided with water jacket spaces 20,
20, and are elamped upon-and held in line by
an intermediate section 21. The meeting
edges of the sections 18 and 19 and 21 are
suitably machined, curved and tenoned, as
to form water tight
annular fittings for uniting the three sec-
tigns. ‘The space 22 formed between the
inner and outer walls of the section 21 con-
stitutes a continuation of the water jacket
for the cylinder, and is in open communica-
tion with the jaclcet space; 20,20 of thelower
Between the
of the inner walls 23-—24 of the sec-
fions 18 and 19, is mounted a port ring 20,
The juxtaposed edges of the walls 2324
are grooved to receive annuler flanges 26, 26.
The grooves 27, 27 provided for the recep-
tion of the flanges 26, 26 are slightly wider
{han the thickness of the gaid flunges, thus
providing for expanston of the ring 25 inde-
pendent of the walls
sion of the ring 25 is outward against a
valve ring 28. The ring 25 is disposed in
the cylinder opposite an exhaust port cham-
ber 99 and an intake port chamber 80, said
chumbers being throated to equal in vertical
Jimension the height of the series of ports
21 and 82 formed in the said ring. In the
forms of engine shown in Figs. 1 to 4 inclu-
give, the smid ports 31 and 32, and chambers
9y and 80, are disposed in line und in the
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» bevel ends 33, sdapted to overlap, ax sliwi

A clear space is formed between the
and 34, which aré mdchined to form n race--

- performed upon them. The valyve ving 26 ;
25
- Cwalls 24 and 34, having & sliding contact
~with both walls, The length of th

.sections for the exhaust ports 85 and the in-
“take ports 36, and an intermediate

N Qs e STV ;
extended arnis 88, 388, The arms 88, 38 are
 rigidly eonnected to s head 39, in the

)

same plane.  The port ring 25 is constructed |
from spring material, and iz set to cxpund -
beyond the diamster of the inner s
the. cylinder. The ring is provided with

weof |

best in Fig. 8 of the drawi
ohserved that the outward pressure of (]
innermost end 32 at all times closes the jnint
hetween the said ends. Tt will also be ob-
sefved that cutward expansion of the ring |
25 acts as a spring piston packing ring, and |

wardly to fit the inner surface of the vulve
28. 1t is to receive the valve ring 28 thut
the section 19 of the cylinder of the engine
is provided with ap iwtermediate wall 34

walls 24

way for the valve ring 28. It will be ob-
served that the outer surface of the wall ¥4
and the inner surfges of the wall 84, when
the sectious 19 and 21 are separate, afford
easy access for the mechanical work to be

is
2 rigid ring, fitted to ths gpace between the
) valve
ring 28 is ag desired, providing longitudinal

gection to
close both sections simultaneously. When
the valve ring 28 is lifted the infake ports
26 are disposed in positive relation to the
ports 81. When the valve ring 28 is de-
pressed to. its lowermost position the ex-
haust ports 35 are disposed opposite the
ports 32. Intermediate the two positions,
and as shown in Figs. 1 and 2, the ports 31
and 32 are closed by the middle section of
the valve ring 28.  As stated, the port ring
25 is split and provided with lapped ends 83,
the gaid ring expanding normally cuvtward
to ciose the joint between the ring 925 and
the ring 28 under all conditions of wear. The
joint between the external surface of the
ring 28 and the int ernal surfaes of the wall
34 15 closed by eylinder packing

The rings 87 are of ugnul

rings 37,
or ordinary cen-

struction, and wet to expund
closing the joint betwesn the valve ring 28
chambers 29.and 36. The valve ring 28 is pro-
vided with laterally disposed long tudinally

1k oubward, thus
and the wall 84 on both sides Of the port

center wherenf, mountes
is a roller 410 The voller 4
receive o fool plate 42, which is mounted »
the end of a vocking arm 43, The roeking
arm 43 is pivotally connected by means of a
pin 44 at the outer end te a valve lifter. rod
45, Thedifter rod 13 is gquided in collars 46
and 47, lhe former being snpported at the
end of an extension 48, and the Ialter formed
in the end of & cylinder 49, The cven path |

{o

1,001
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-form overlapping end sections 71, 71, and in
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reciprocation on the part of the lifter rod
necessitates the employment of a rocking

of
45
nk 50, by which the pivet point 51, where

i
¢ the rocking arm 4% and the link 50 are con-
i nected, is pernyitted to move laterally, or to 70

swing about a pivot pin 52, which is pro-
vided in ugs 58, cast with the cylinder sec-
tion 19. The lifter vod 45 is operated from
a cam shaft 54.- The cam shaft 54 is oper-

atively connected with the crank shaft by 75

means of two-to-one gears 35 and 56. The’
cam 57 is plotted, substantially as shown in
Iig. 1 of the drawings, having double exten-
glons.

The even curved surfaces 58 and 59 .

ave concentric with the shaft 34. The said 80

surfaces are disposed at different heights to
Jift the said rod 45 and thereby dispose the
ring 28 in position where the ports 85 aline’
with the ports 32, and when' the roller 60
rides the surface 58. The ports 86 ar
zhined with the ports 31 when the rollér 6u

traverses the surface 59,0 In the rofation of .
the shaft 54 the surface 59 “ leads” the sur-

face 58 by an angle of 120°. Intermediate

he

il; the radius whereof is intermediate the
adii of the curve of the surfaces 59 and 59.
Ft 1s during the ride of the roller 60 over the
urinee 59 that the engine takes a charge of

plogive fuel,

er over the succeeding surface 61 that the

of the engine compresses the charge,

and ignifion and explosion occur. Tt is

when the roller 60 is passing over the suc-

n
A
£
£
i

are 85

siriace 59 and the surface 58 is 2 surface 90

It is during the ride of the 95

ceeding surface 58 that the exhaust eccurs. 100

he

It will be nuted from the foregoing that in -
the present construction the single cam 57
and - transmission  mechanism  connected |
therewith operate the valve ring 28 to per-’
Torm all the Tunctions needed in er
this iype. | o

In Tigs. 5 to 8 inclusive of ‘the drawings
is shown a modified form 'of the invention,
wherein 2 slide sleeve 62 is provided to re- .
ceive and- guide the piston - A,
modate this construction” the cylinder is
formed in two scetions 68 and 64. The ‘sec-

tion 68 forms the barrel of the cylinder, and
_has provided therein the éxhaust chamber 99
and the intoke chamber 80." The scetion 63 115,

Is supported on the crank casing B by bolts
6, which ave extended threugh a bolting
seat ring 66, to whicly ring it is connected by

To accom.

engines of 103

10

means of fins 67. ."The fing 67 ave arranged , ©
1 separated position, substantially as shown 120

in ifigs. 5 and § of the drawings. . The sleeve-
62 18 provided with.a piston packing ring 68
arvanged to close the passage between ther
said sleeve and the inner wall of the section.
63, '
ternal groove to re-
ceive a flange 65 formed on the. lower edge
of the port ring 70. - The port.ring 70 re-
the port ring 25 in that it is split to

'The sleeve 62 is ot the upper end there- 125
of provided with an ex

139
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shown in Iligs. 1 to &
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that the ring is formed {o a naturas 1 diameter
greater than the diameter of the intevior |
surface of the section 63. When the sajd
ring 63 is eontracted to permit its dinposi-
Hon within the section 3, 1t exerts's not s al
outward expansion mf'unci the inne
of the said se:{n(m. The ring T4, 1o
eration, is snhshtutnr! for Hw walve ring
the port openings 72, T2 in the uwi vm;; _
(,m'xesponduw with the intake ports 36, and
the port openings 73, 73 cor Hmp(m(!uw with
the exhaust pm"tv 35. W hiereas, in the form |

¢ inceinsive the valve |
28 moves, in the molified mvm showr |
;»mg RART

Vi e
sy

PR

ring
in Figs. 5 to 8 inclusive. the port

moved. The port ving 70 is *m. ad by res-
son of its attachment to the sleeve G2 The !
dleeve 62 is connceted to & eross hewd T2 1»
means of connecting rods 75, 75, wh chot
anchored to the sle»m. ¢ 62 by pins 4(;, 6. io
permit the rect pro(ﬂtmm of the ‘)Hh 6 the
eylinder section 63 has formed 1n the side

wall thereof op enings 77, T7. From the siele
walls of the ¢yl linder wvhou 53 wre exiended
brackets 78, 78, pcltorulod to z.n,vm
guiding relation the eonuecting rods w,
and to form platforins to 1 eceive the fower
end of spiral springs 70. T4 Fhe spring
79, 79 are threaded over the rods 70, 75,
rest under ¢ cap’ couplings 80, 50, The e
('uup}mrrs &0, 80 ure cot weted to the v

5 by means of the serew Hunw(h.. enils

{J
81 foxin(wl at the muh of the tods 5. To
guide the eToss head 74 70 s ackion it

provided with a phmm\r g2 which is reap-
rocated in a socket 83 formed In
cection 64 of the eylinder, T
the cmlm«(hﬂ port ring 70 ore pociproci bl
by wmeans of a tining mechanism and trans-
mission  evices connes dod therewith, 1-;-
sunblmor in constraction and function those
shown in Figs. 1104 inclusive.

Tn Yies 9 te 11 of the drawings is shown

a moditied form of the invention, \‘h‘l“i'[l |

fhe apper
e stoeve 52 aid

the valve ring %4 is split, the end soctions |
85, M5 u'\(fz].x,)}m;;i in o manner &Hml:n to.d
the ends 71, 71 The resilient se of the ring |
84 is, ax in the ring 70 outw ard o hug Lhe [
inner wall 86, with which the upper section |
87 of the morified evlinder shown in [ig. 0]
! |

The modified {\‘Emm”' s pro-

px avided.
id a dower

Todl with the upper sectlon 7 an

cortion 2%, the h'»'rv woeetions helnd l-mv?dozl !
with and woedred W holting n‘mw 5 4\‘/ sl }
90, the bolis 41, 07 I()MHW through the wan i
flanges. K t&'w.ed ahove the line of Jon ‘

lﬂ(a(’] ‘rL‘(lH)H“‘ 15 un UH‘WI K’.‘:u'i
]

Byt

tion of the evit
inder wall 42, ';I)[U('d from the-wa
shown in Figs, o 'wu 10, to ~(-wm-

relation the said ring 5L i
the construction *mnie-*
struetion }elm:t*‘utm in Wigr.
is provided with srnnh:
atfachment to the cap
collar 96 respectively.

B, as

. euided

el

¥ L!w WA

‘ vided

&

with perforations 97, 97, through

which are extended tibes 98 and o8 The
(ubes 9% and 99 are erceted upon the
Catricture of the eyiinder head HO. The
tube 08 s connected  with the external
phambers of the water clre ul,zlin”’ svstoem,
while the i‘uhw ETNTE 1:1«)\1401 for the in-

um‘hutiun of the mmm,&; devices. In this
form of the invention the intake ports 101

and exhanst ports 102 are disposed In the

Csune plane, while the port opeaings 105
H 1
and

104 are disposed at uppusne edges of
the ring & T the reciprocation which is
il:xpa‘riei to the ring 84 by the timing
mechanis hmumhm\, d@smibed the open-
ings 107 and 104 ave disposed in line with
the poits 101 and 302 1('spe<t|v(l\ The
collar 96 is 4 split ring, having in the outer

snrfnce thereof n groove mnuucl to receive
and hold a contr action spring 105, The
collar 96 is divided longitndinally and is

formed by taking the temper out of the col-
Tir aftor the same has been turned. The
wethond of taking the temper 19 that ustnl in
constre mmu of wm!.u- character, and s ace-
complishiad by hannuering the co Lu' while
Uik tied upon mmdwl The spring 105
oot w”ii](]‘“[ strength to contvact
rolli ransing the same to bug the
sl oF (i evlinder of the engine :Hul {hus

10
'
G 04,

prevent fesihonge bitween the said collar and
eylindu i@ menner, by providing the
ri mw” h;{» the set of which is to.

cannd Tl i the eollar 96, which is

f CoE e w<) senoe in which jhe valve
wiw"u 5 i ; olh WnHH.
R wutw.n' sierifiention of ~rm~muumu

vy ihe donwings, and in Pig. 9, is
i Im-wi spring 106 m @
yron] pon the hend of aho
e eap 95 1 mount el
the tmpact of the
nal operation of the

ved|

o Ii
foot plate 42,

to
Rk o
T nev

the rolles

epring 106 is fo Jifh the o wd ving 84
conmeeted therew ith. he ¢ 'n*u son of the
suidd eap and ping is pdgolated by the Hming

mechantsm ﬂmiw%m“‘ The Tifter rod 45 and

70

75

o
s

100

o

66

116

12C

he elements connevted therewith, as above
deserthed. ,

Tn ies 12 and 12 of the drawings I
Shown a furtl BHE Yilieation of the inven-
tion, I il i:~ ‘f‘ fion the port ring 103
i5 wplit 2 Cn ‘.iu L'U(ma 109,
m“, and s eonnes s shown in Fig 9,

1 w05, Uhe modification herein

that the intake ports 110
Hudinad alineient with
hw f",'hmiu s‘f!‘llf’

SIS TEAS PR

i* e mw i,m l,’.“ll(l(mt‘ ])(u'
i tongitndinad allpenmont with

chamber I.luq the two cham-
fliv ui 4 o n pariition wall 114,
{m- n:s‘nu- f( SIS uf

123
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ing drawings and herein descubech the port
rings 25 and the valve rings 70, 84 a and 108
e:\:pand outwardly to close The joint hetween
the cylinder wall und the said port ring. "In
this manner is instred-a closed joint adjaa
cent the
operates to prevent the admission of explo-
sive fuel or air due to the direct and posi-

or

tive suction of the piston, and thus provides-

10 an absolule cantrol of the pmportlom de-
signed for the explosion.

Tr aving thus described my m\'entmn what
T elaim ags new and dem‘c to secure by Let-
ius Patent is:

In an internal u)mln.shon engine em-
lmd_s ing a reciprocating valve mcmbel, a
port ring having port openings therein;
and resilient means for expanding said
11ng outward against said valve member,

In an internal combustion engine em-
bodvmg a reciprecating valve member a
resilient ring having port openings thcrom
adapted to alihe with the valve. openings,
said ring being adapted to expand out-
wardly to elose The joint between said valve
member and said ring.

- 8. In an ‘internal "()]]ﬂ)lht](;ll engine, a

eylinder comprising a plurality of body sec-
tions separated *longitudinallys an inter-
posed vesilient port section lll’)\db]V mount-
+d between said body sections, said port sec-

2

20

tion being adapted to expand outward from’

the ‘interior of said body sectigns; a valve
_ member surrcunding said body and port
& sections; and a timed mechanism for recip-
rocating said valve member. o

4..In an internal combustion engine; a
¢ylinder comprising a plurality of hody sec-
tions . separated longitudinally; an inter-
posed resilient port section movably mount-
ed bcf\\ een said body sections. said part sec-
tion heing adapted {o expand cutward from
the mtu_mr of
member surrounding said hody and port
sections: a timed mechanism for reciprocat:
ing said valve meinber;-and- means for
drawing the said. lmd R sectlonn toward: elu‘h
other.

5. In an iuter xml ('ombuctmn enwme, a
50’(371111(10;' comprising @ plurality of body sec-
tions separated longitudinally; an  inter-
posed 1L51hent port section movabl v mount-
ed between sajd body sections, said port see.
tion heing adapted. to expand outward from
the interior of ‘said body sections; a valve
member surronding said body and ‘port
sections; a timed mechanism for reciprocat-
ing s .,:ud valve member; and serew threaded
means for drawuw ca]d body seotmm to-
ward each other. -

[<\]
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55

e

6. In an internal combustion engine, a

eylinder comprising a plurality of body sec-
tions separated longitudinally,
vided with intake and exhaust port open-

65 ings; a valve ring mounted within said eyl-

ports and wvalves therefor which -

said body sections; a- valve

and pro--

1,601,506 ' |

inder and having ports adapted io aline
with said port oyemngs, said Yalve ring be-
ing constructed from resilient material set
to normally expand against the side wall of
said cylinder; and a timed mechanism for
reciprocating said valve.

7. Ti' an internal combustion engme, :
cylinder comprising a plurality of body sec-
tions separated longxtudmally, and pro-

vided an intake and exhaust port open-

ings; a split spring ring having port open-
ings formed in the side walls thereof _adapt-
ed to aline with the said port openings in
said body sections, said ring belng disposed
within  said body sections; and a timed
mechanism for 1ecxprocqt1n0" said ring in
sald body sections.

70

80

8. In an internal combustion engine, a -

 eylinder comprising a plurality of separa-

ble body sections, one of said sections form-
ing the head of the explosion cylinder and

‘ha\'mg a projected portion adapted fo ex-

tend to within the other of said body sec-
tions to form an .annular groove therebe-
tween, the other of said body sections hav-

ing formed therein intake and exhaust port .

openings; .a cylindrical sleeve adapted to
slide within said hody sections; a split
spring ring operatively connected with said
sleeve to move therewith, said ring beihg
provided with port openings te’ aline with:
said intake and exhaust port openings; and
a timed mechanism for 1e01procatmg said
sleeve. v

9. In an internal combustidn engine hav-
ing intake and exhaust ports formed in the
(‘th(h‘l(idl wall thereof; a valve mechanism,

comprising a guide wall surrounding ‘Silld:‘

85

90"

100

cvlindrical wall; spaced from said eylindri- "~

cal wall to fotm an annular passage; a split
-aive ring disposed in said annular space

adapted fo expand outward against said

guide wall; a rigid collar movably attached
t 0
' 1” :
mounted in said collar

10. - In an internal combustmn engme hay-

.ing intake and exhaust ports formed in the

('yhndrlmﬂ wall thereof, a valve mechanism,
compriging a guide wall surrounding said

cylindrical Wall spaced from said cyhndn-_‘

cal wall to form an: annular passage; a split
valve ring disposed in ‘said annular space
adapted to expand outward aglunst said
guide wall; a plurality of rigid collars mov-

ends thereof to fit the said cylimdrical wall
and a plurality of expansible packmor ring
mounted in said collars.

11. Tm an internal combustion engme hav-
ing intake and exhaust ports formed in the
cvhndnml wall thereof; a guide wall dig-

poled opposite the. said ports concentric’
with said eylindrical wall and separated .

therefrom to form an anmﬂar guide pas-

said valve ring to fit said cylindrical }
“and . an oxpanuble packing . ring

105

110

11§

120-
‘tbh’ attached to said valve ring and at both

139



1,001,506 3

sage; an expansible valve ring having port In testimony whereof I have signed this
openings adapted 1o aline with said intake | specification in the presence of two sub-

and exhaust ports, said ring adapted to ex- | seribing witnesses.

pand outwarg against said guide wall; and ANTOINE M. CLEMENT.
a plurality of sliding collars operatively | Witnesses:

connected with said valve ring and slid E. I'. Murnocx,

ingly mounted on said eylindrical wall. Purie D. Rorunavs.

.



