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To all whom it may concern: 
Be it known that i, ANTof NEM. CLÉxi : NT. 

a citizen of the Republic of France, and a 
resident of the city of New York, boro gh 
of Manhattan, in the county and State of 
New York, have invented a new audi Im 
proved internal - Combustion Engine, of 
which the following is a full, clear, and 
exact description. Among the principal objects which the 
present invention has in view are: to pro 
vide sliding valves arranged and construct 
ed to avoid leakage of gas due to wear of 
the sliding parts; to provide a simplified 
construction for valves wereby expansion 
pressure is relieved there from during the 
movement thereof; to provide a valve men 
ber simple, durable aid economical in con 
struction; to provide a simplified valve op 
erating in echanism; aid to provide a valve 
operating mechanism embotlying a single 
can and simplified transmission inlechanism 
connected tiere with. One embodiment of the present invention 
is disclosed in the structure illustrated in 
the accompanying drawings, in which like 
characters of reference denote corres fond 
ing parts in all the yiews, and in which 

Figure is a vertical section of an inter 
nal colnbustion engine constructed and ar 
ranged in accordance with the preseat in 
vention, the section being taken on the line 
1-1 in Fig. 3; Fig. 2 is a vertical section of 
the tipper end of the cylinder of an internal 
cornbiastica engine, the section being taken 
(i) the iiiie 2-2 in Fig. 3; Fig. 3 is a cross 
section taken on the line 3-3 in Fig. 1, 
tie valve plate raised to expose the exhat 1st 
ports of the engine; Fig. 4 is a vertical Sec 
tion, on an enlarger scale, showing the port 
ring and the cylinder walls adjacent there 
to; Fig. 5 is a vertical section (if an internal 
combustion engine, taken on the line 5-5 in 
Fig. 7 showing a nodified form of a valve 
plate constructed and arranged in accord 
ince with the present invention, and meaus 
for operating the same shown in position to 
expose the exhaust port on said engine; 
Fig. , is a vertical section, taken on the line 
{{-6 in Fig. 7. Of the per portio? of an 
engine constre fell as in Fig. 5, showing the 
valve casing liftet i? exptise the take if it. 
on said, engine; Fig. 7 is a cross Sectii) 

taken on the line 7-7 in Fig. 5; Fig. 8 is 
a detail view, on an enlarged scale, of the 
yalve ring employed in the modified form 
illustrated in F. 5 to 7 inclusive; Fig. 9 
is a vertical section, taken on the line 5-9 
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 across section taken on the line 10-10 in Fig. 9; Fig. 11 is a detail yiew 
of a valve rig constructed as show) in Fig. 5, said ring being straightened to show the 
relation of the port openings; Fig. 12 is a 
vertical seetion taken on the line 12-12 in Fig.13, showing a nigdified form of the in 
vention; and Fig. 13 is a cross section. taken 
on the line 13-13 in Fig. 12. As shown in the accompanying drawings, 
and more particularly in Figs. to incf. 
sive thereof, the cylinder is constructed in 
two sections 18 and 19. The sections 8 and 
19 are provided with water jacket spaces 20, 
20, and are climped upon and held in line by 
an intermediate section 21. The reeting 
edges of the sections 18 and 9 and 21 are 
suitably inachined, curved and tenoned, as 
shown in the drawings, to form water tight 
allilular fittings for uniting the three sec 
tions. 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 jacket space, 20, 20 of the lower 
and upper sections 18 and 19. Between the 
edges of the inner walls 23-24 of the sec 
tions 18 and 19, is mounted a port ring 25. 
The juxtaposed edges of the walls 23-24 
-are grooved to receive annular flanges 26, 26. 
The grooves 27, 27 provided for the recep 
tion of the langes 26, 26 are sightly wider 
than the tiickness of the said fanges, thus 
providing for expansion of the ring 25 inde 

ision 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 29 and an intake port chamber 30, said 
chambers being throated to equal in vertical 
diliension the height of the series of ports 
31 and 32 formed in the said ring. In the 
forts of engine shown in Figs. to 4 inclu 
sive. the said ports 31 and 32, and chainlyers 
29 and 30, are disposed in line and in the 

pendent of the walls, 23-24. The expan 
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or, ring 25 is constructed same plane. The por a 
iai, and is set to expand from spring mater 

beyond the dianaefer of the inier s!, ce; f : 
the cylinder. The rig is : 

5, bevel ends 33, adapted to ov 
best in Fig. 3 of the drawings. . . viii be 
observed that the outward pressure of the 
innermost end 33 at all times closes the filt 
between the said ends. It wili also be ol 

30 served that outward expansion of the rig 
25 acts as a spring pistori packing ring, aid 
under all conditions of wear expancis (lit 
wardly to fit the inner surface of the sitive 
28. It is to receive the valve ring 2S that 

25 the section 19 of the cylinder of the engine 
is provided with an it termediate waii. 34. 
A clear space is formed between the was 24 
and 34, which are machined to form a race 
way for the Vaive ring 28. It will be ob 

20 served that the outer surface of the syai 2. 
and the inner surface of the wali 34, when 
the Sections i9 and 2i are separate, 3 ford 
easy access for the mechanical work to be 
performed upon them. The valve ring 28 is 

25 a rigid ring, fitted to tie space hetween the 
was 24 and 34, having a siding contac: 
with both walls. The length of the valve ring 28 is as desired, proving longitudinal 
sections for the exhaust ports 35 and the in 

80 take ports 36, and an interiaediate section to 
close both sections simultaneously. When 
the valve ring 28 is lified the intake ports 
36 are disposed in positive relation to the 
ports 31. When the valve ring 28 is de 

35 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 

40 the valve ring 28. As stated, the port, ring 
25 is split and provided with apped ends 33, 
the said sing expanding nor naily outward 
to clipse the joint between the ring 25 and 
the zing 28 under ail conditions of wear. The 
joint between the externai surface of the 
ring 28 and tile internai starfage of the wall 
3- is closed by cylinder packing rings 37. 
The rigs 37 re of usia or ordinary cen 
striction, and set to expaid outward, thus 

50 closing the joint between the valve ring 28 
and the wall 34 of: boil sides {f the sort 
chalniers 29 and 39. The vaiye ring 28 is pro 
vided with laterally disposed longitudinally 
extended arts: 38, 38. The arris 38, 38 are rigidly connected to a cross i.ead 39, in the 
genter whereof, thoughiei on a pivot pit it, 

3 

is a roller 41: The 'oller 4) is provided is 
receive a foot plate wich is inguinted : 
the end of a rocking a ris 43. The rocking 

60 arm 4:3 is pivotally conijected by nears of a 
Iyin 44 at the jitte end to a valve ifter rod 
45. The lific rod Ji is gii ided in collars 4-3 and 4, the forger being supported at the 
end of an extensio. 48, and the latter formed in the end of a cylinder 49. The evapai 

yities with : 

of Provided with an external groove to re 
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of reciprocation on the part of the lifter rod 
45 necessitates the employment of a rocking 
link 50, by which the pivot point 51, where 
the rocking arm 43 and the link 50 are con 
lected, is permitted to move laterally, or to 
swing about a pivot pin 52, which is pro 
vided in iugs 53, cast with the cylinder sec 
tion 19. The lifter rod 45 is operated from 
a can shaft 54. The can shaft 54 is oper 
atively connected with the crank shaft by 
means of two-to-one gears 55 and 56. The 
('am 57 is plotted, substantially as shown in 
Fig. 1 of the drawings, having double exten 
sions. The even curved surfaces 58 and 59 
are concentric with the shaft 54. The said 
Sir faces are disposed at different heights to 
Jift the said rod 45 and thereby dispose the 
ring 28 in position where the ports 35 aline. 
with the ports 32, and when the roller 60 
rities the surface 58. The ports 36 are 
a lined with the ports 31 when the roller 6U 
flawei'ses the surface 59. In the rotation of . 
the shaft 54 the surface 59 “leads' the sur 
face 58 by an angle of 120°. Intermediate 
the silrface 59 and the surface 58 is a surface 
6t, the radius whereof is intermediate the 
radii (, ; the curve of the surfaces 59 and 59. 
it is dirig the ride of the roller 60 over the 
Sui ge' 59 that the engine takes a charge of 
&xplosive fuel. it is during the ride of the 
'gller over the succeeding surface 61 that the 
pistor of the engine compresses the charge, 
and ignificia and explosion occur. It is 
when the rollier 60 is passing over the suc 
ceeding sus' face 58 that the exhaust occurs. 
it will be ited from the foregoing that in 
the present construction the single can 57. 
and trainsmission mechanism connected 
there with pe'ate the valve ring 28 to per 
this type. . . . . 

in Figs. 5 to 8 inclusive of the drawings 
is shown a modified form of the invention, 
wherein a slide sleeve 62 is provided to re. 
ceive and guide the piston A. 
rhodate this construction the cylinder is 
fo!'ized in two Sections (33 and 64. The sec 
tion.63 for is the barrel of the cylinder, and 
has provided therein the exhaust chamber 29 
aid the intake chamber 30. The section 63 is supported on the crank easing B by bolts 
65, which are extended through a bolting 
seat rig. 66, to which ring it is connected by 

for in all the functions needed in engines of 

To accom 
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ineans of fins 87. The fias 67 are arranged in separated position, substantially as shown 
in igs, 5 and 6 of the drawings. The sleeve 
62 is provided with a piston packing ring 68 
sligailged to close the passage between the 
said sleeve 
(33. he sleeve 62 is at the upper end there 
eeive a flange. 69 formed on the lower edge 
of the port ring 70. The port ring 70 re 
sein bles the part ring 25 in that it is split to 

hi fortu overlapping end sections 71,71, and in 

and the inner wall of the section. 
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cylinder section {33 has formed in the side 
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that the ring is formed to a natural diameter 
greater than the diameter of the iterior 
surface of the section (33. When the said 

6:3 is contracted to perialit its disposi 
tion within the section (33. it exerts: (anal 
outwa I'd expansi? in against tle it is: 3; r. 
of the said section. The ring {}, i. 
eration, is substituted for they aly, its 28, 
the port openings 72. 72 2 in the said ring () 
corresponding with the intake ports 36, ini : 
the port openings 73, 73 corresponding with 
the exhaust ports 35. Whereas, in the fira 
shown in Figs. to - inclusive the : ve 
ring 28 moves, in the no lified for in show'? 
in Figs. 5 to 8 inclusive. the port ring () is 
moved. The port ring () is moved by re 
son of its attachment to the sleeve (52. Tie 
sleeve 62 is connected to a fross letti i by 
means of connecting rods 75, 75, which are 
anchored to the sleeve 62 by pins 76, 76. To 
permit the reciprocation of the pills 78 tile 
wall thereof openings T. 77. From the sile 
walls of the cylinder section 33 aire exiety: "it 
brackets 78, 8, perforated to receive in 
guiding relation the connecting riotis 5, 75. 
and to form platforus to receive thi: y ('' 
end of spiral springs 7). 3. ''Et s'i'in's 
79, rest inder cap couiigs S(), 8G it; 
couplings 80, 80 are collected to it rails 
7.5, 75 by means of the sei' s life: g; e, i. 
81 formed at the e ii, of the cuis ii. 3 
guide the cross held - in is cit, it is provided with a plunger S2, which is '' - 
rocated in a sicket 83 filesi is in: ; ; ; 13: 
section f6+ (if the cylintler. She sleeve 2 : i , i 
the connected port ring 74} :re '''it' ('it': 
by means of a fit;ig insei: )is a sini i ril 11:- 
inission revires : (i) ; ('ites the 'i' \v iii. '3- 
senbling in constructioi and fitti II this: 
show i, in Figs. 1 to 4 inclusive. 

In Fig. :) (; if the di'awiigs is st's in 
a riot lified fort of the inv's tition. White"; it 
the vive ring 8 is sliit, e era sat it is 
85. $5 overlipping in a liai?ir sittii: " i (). 
the e1 is i. 71. The resiliki, set if the ring 
8-} is as in the ring it. It ward it hig tie 
inner sail 86, with which the upper serior 
57 of the notific cylie: sli v i in Fig. 9 
is provided. The in dified tyiii) tie is }}'}- 
vided with fi : jersect it): 57 : 1) a iii, c' 
ser-firin 38, the two sections i,ji: , 'vicieti 
with a? sec.'ed by of jig fi : 's 
90, the is is 'i:1. 91 passing throia: ties: i ; 
failge:3. Extended at 0 \e the line of it: { 
tion of the cylinder sections is: an inner cy'i 

86, as . . inder waii $2, spaced fro; the ty: 
shotyn in Figs. gs, far; it. to receive in guities 
relation the said lig 8 . . . . ii is 'es; reci 13 Fig. 
the construction resenties ::el the 'in- | 
struction its frigated in Fig. . A'ite rig 84 i 
is provided with is initiar grics: 3:3-9:... it: 
attachinent to the cap 35 : . 
collar 96 respectively. She tea; 

i 

3 

vided with perforations 97, '97, through 
which are exteified titles ;)'s aid :)!}. The 
tubes 98 and 99 are erected it on the 
stricture if the cylicier head ((). The 
t be 98 is collected with the external 
i:hatabel's; of the water circulating system, 
while is tribe 3') is royi led for the in 
tradiction of the igniting devices. In this 
for: }; i.e inventioi the in take ports 101 
: }; it exhat:... ports {}2 are disposed in the 
$: ! : ) is Jie, while the port opeilings 103 
at 103 sire disposed at opposite edges of 
the ring 84. I; the reciprocation which is 
i:;arieti to the ring 84 by the timing 
i.ecianish: hereirabove described, the open 
jig; (33 aii (d. 104 aire disosed in line with 
the cy, is C1 and 302 respectively. The 

a '96 is a split ring, having in the outer 
Shi'i it Ce the 'eof a g’: 9 ye formed to receive 
: it joid a contraction spring 105. The 

at 36 is divided logit Idinally and is 
for tile y taking the teiper out of the col 
i: * : * {: the satile has ice in turned. The 
a'i is taking the teiper is thai is a in 
clist it: it is &f sirii; " ("h; Jacter, inct is :c- 
(*): file; y la: ; litering the collar while 
tilitiei ()is a laudrel. The spring 105 
i: ; ruit; if stificie: it strength to coil 'act 
th: 'it': ' 'f. : :::::: the saine io hig the 

| f : (iii) lei (f the eggine and lis 
jiri' - it is:k. 
iy i i" (, 
; : , ; ; ; ; 

. . . ; 

is latter, by roviding the 
; : I : ; c. collar : {3, which is 

ag, it slicit the Yalve 
; it 4th w; is. 

; : ?ilication of coilsfilviion 
:: Si:S aid it. Fig. 3, is - '': - i; ; ; ; 2 sil", i sprit g {}{3 in a 

holicy''' title {}7 it 1' 2-2 i? on the head of the 
. . tie cap 95 is jolted 

tic 'it': - ; ; ; the it spa?i of the 
first plate 2. Tink: ; ; ; ; ; ineration of the 
siring () is it is . . . . ; ; ; ;}}, in ring 84 
roile:te: there with. Tiye (i.e. 'ession of tie, 
sail cap and ring is 'gillated y the Finning 
inecialism ent::tying he iifter rod 45 and 
the eter: eak: {:}; i.e.'i'i i lie'ew it, as above 

('a 35. 

'i 3 yi tie drawings i. 
sit win a further itsi 
; it in, is ti: noxiii:; in the port ring 103 
: it is fu; is 'riaired E.E. 109, 

- is shown in Fig. 9. 
the ea; 33. inacification herei 

is a consists; in f :at tie init: ke ports 110 
cc; it loyagiiticial aliiheiteit with 

1. iiie cyli:ider strue 
k's try acco i? date the air 

by pi:king the exhaist, port 
on riticial a iiie (it with 
gia. Yahar i 13, fle ty; cham 

3 ; ; it ion wall 11 i. 
the 'trio for its of 

. 

Y 

8:45 

: i.e. ::::::it: ; the iziyenior fustratei it the accompany 

; : Z, e sist of which is to . 
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ing drawings and herein described, the port 
rings 25 and the valverings 70, 84 and 108 
expand outwardly to close the joint between 
the cylinder wall and the said port ring. In 
this nanner is insured a closed joint adja 
cent the ports and valves therefor which 
operates to prevent the admission of explo 
sive fuel or air due to the direct and posi 
tive sliction of the piston, and thus provides 
an alystiute control of the proportions de 
signed for the explosion. . 
IIaving thus described my invention, what 

I claim as new and desire to secure by Let 
ter's Patent is: - 

1. In an internal comb listion engine em 
bodying a reciprocating valve member, a 
port ring having port openings therein; 
and resilient means for expanding said 
ring outward against said valve member. 

2. In an internal combustion engine em 
bodying a reciprocating valve member, a 
resilient ring having port openings therein 
adapted to a line with the valve openings, 
said ring being adapted to expand out 
wardly to close the joint between said valve 
member and said ring. - 

3. In an internal combustion engine, a 
cylinder comprising a plurality of body. Sec 

3. 

3. 5 

tions separated longitudinally; an inter 
posed resilient port section Inovably mount 
'd between said body sections, said port sec 
tion being adapted to expand outward fron 
the interior of said body sections; a valve 
member surrounding said body and port 
sections; and a timed mechanism for recip 
rocating said valve member. ... : 

4. In an internal combustion engine, a 
cylinder courising a plurality of body see. 
tions. separated longitudinally; an inter 
posed residient port section inovably mount 
cd between said body sections. said pqat sec 
tion :eing adapted to expand (; it ware from 
the interior of said body sections: a valve 
member surronding said Jody and port 
sections: a timed Jiechanism for reciprocat. 
ing said valve meller; and means for 

- drawing the said body sections toward each 
other. . . . . . . . . . 

55 

5. In an internal combustion engine, a 
cylinder comprising a plurality of body see 

, tions separated longitudinally; an inter 
posed resilient port section movably mount 
ed between said body sections. Said port sec. 
tion being adapted to expand outward from 
the iraterior of 'said body sections; a valve 

, member surrounding said body and port 
sections: a timed nechanism for reciprocat 
ing said valve member; and screw threaded 
means for drawing said body sections to 
ward each other. 

6, in an internal comijnstion engine, a 
cylinder comprising a plurality of body sec 
tions separated longitudinally, and pro 
vided with intake and exhaust port open 

,001,506 

inder and having ports adapted to aline 
with said port openings, said waive 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. 

O 

7. In an internal combustion engine, a 
cylinder comprising a plurality of body sec 
tions separated longitudinally, and pro 
vided with intake and exhaust port open 
ings; a split spring ring having port open 
ings formed in theside walls thereof adapt. 
ed to aline with the said port openings in 
said body sections, said ring being disposed 
within said body sections; and a timed 
mechanism for reciprocating said ring in 
said body sections. 

80 

8. In an internal combustion engine, a . 
cylinder comprising a plurality of separa 
ble body sections, one of said sections form ing the head of the explosion cylinder and 
having a projected portion adapted to 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 

85 

90'. 

side within said body sections; a split 
spring ring operatively connected with said 
sleeve to move therewith, said ring being 
provided with port openings to a line with 
said intake and exhaust port openings; and 
a timed mechanism for 
sleeve. 

9. In an internal combusticSn engine hav 
ing intake and exhaust ports formed in the 
cylindrical wall thereof, a valve mechanism, 
comprising a guide wall surrounding said: 

reciprocating said 
100 

cylindrical waii, spaced from said cylindri 
cal wall to form an annular passage; a split 
valve ring disposed in said annular space 
adapted to expand outward against said. 
guide wall; a rigid collar movably attached 
to said valve ring to fit said cylindrical 
wall; and an expansible packing ring 
nounted in said collar. 

10. In an internal combustion engine hav 
ing intake and exhaust ports formed in the 
cylindrical wall thereof, a valve mechanism, 
comprising a guide wall surrounding said 
cylindrical wall, spaced from said cylindri 
cal wall to forman annular passage; a split 
valve ring disposed in said annular space 
adapted to expand outward against said 
guide wall; a plurality of rigid collars mov 
ends thereof to fit the said cylindrical wall; 
and a plurality of expansible packing rings 
mounted in said collars. . . . . 

11. In an internal combustion engine hav. 
ing intake and exhaust ports formed in the 
cylindrical wall thereof; a guide wall dis 
posed opposite the said ports concentric 
with said cylindrical wall and separated. 

65 ings; a valve ring mounted within said cyl- therefrom to form an annular guide pas 

105 
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ably attached to said valve ring and at both 
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Sage; an expansible valve ring having port In testimony whereof I have signed this 
openings adapted to aline with said intake specification in the presence of two sub 
and exhaust ports, said ring adapted to ex- scribing witnesses. 
pand outward against said guide wall; and ANTOINE M. CLEMENT. 
a plurality of sliding collars operatively Witnesses: 
connected with said valve ring and slid. E. F. Murdock, 
ingly mounted on said cylindrical wall. PHILIP ID. RoLLHATs. 


