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.?ine provided with a lubricator embodying 
this invention. And Fig. 2 is a detail view. 
of a part of the mechanism for regulating 

20 

cating it. In this particular type of engine, 
25 

... cate with an exhaust port 7 in the cylinder 30 

35 

vide 

main crank shaft, the eccentric controlling 45 

50 

in the claims appen 

register with each other and with an intake 
in the cylinder 4 at the propertime, aux 

. În the exemplification set forth herein the 40 sleeve 
in a fixed cylinder and over a piston and 
fixeds head and are actuated by eccentrics. 

Application filed June 4, 1906. Serial No. 320,048. 

piston is at the top dead center. At or about 
the time the working piston starts down 

To all whom it may concern: , . 
Beit known that I, CHARLEs Y. KNIGHT, 

a citizen of the United States, formerly re 
siding at Oak Park, in the county of Cook 
and State of Illinois, and now residing at 
Coventry, England, have invented certain 
new and useful Improvements in Internal 
Combustion Engines, of which the follow 
ing is a full, clear, and exact specification. 

invention will be set forth in the subjoined description and accompanying 
drawings, and more particularly pointed out 

? to said specification. 
In the said drawings Figure 1 is a dia 

grammatic illustration of an explosion en 

When the piston has reached within the de 
sired distance from the end of the power 
stroke, it uncovers the lower exhaust port 
in the sleeve which is then in register with 
the lower exhaust port in the cylinder, at 
which time the sleeve valves will have been 
brought by their eccentrics to such position 
that the ports therein will also register with the exhaust ports in the cylinder at the top, 
permitting the burned gases to escape at 
both top and bottom of the cylinder as the 
piston returns upon the scavenging stroke. 
The exhaust passages in this form are closed 
lation to each other of the two sleeves, the upper lip of the port in the outer sleeve the supply of lubricant. - 

Myinvention relates to an explosive en 
gine of unusual form and to means for lubri- inner sleeve to seal the combustion chamber 

ne, against the return of spent gases from the the valving is accomplished by the combined exhaust port in the cylinder. As the piston action of the piston 1, and two relatively 
reciprocating sleeves 2, 3, arranged within 
the main cylinder 4, and provided with ports 
5, 6, respectively, constituting a terminal ex 
haust, which at the proper time communi 

valves are further displaced with relation 
to each other by the eccentries, which causes the intake ports to open, hitherto closed 

4, and this in turn may of course be con 
nected with an exhaust pipe 8, as usual. 
These sleeves 2, 3, may also be provided with 
suitableintake ports 9, 10, which come into 

the other. When the suction stroke is com pleted, the sleeve-valves move upward over 
the fixed head and the sealing of the explo 
lapping of the intake and exhaust ports in 
the outer end of the inner sleeve with the fixed head. 
The base of the engine is in the form of 

an inclosed crank case 15, as is usual with 

iliary exhaust ports 12, 18, 14, being pro 
when the engine is used as a four cycle engine. : . 

sleeve valves are telescoped with each other d. P. 
sition for discharging upon the parts to 

which revolve once to two revolutions of the 
ing of an air nozzle 16 and an oil nozzle 17 one sleeve valve leading that actuating the connected, respectively, with a valve hous 

other by any number of degrees (in this case ing 18 and a tank or source of lubricant 19, 
45°) ? for causing the ports therein so that when pressure is admitted to the to move in, and out of register and in and 

. . . . . . . . nozzle 16the lubricant will be thrown in a out of lapped relation with each other and mist, or spray over the parts within the the red head as required for the four-cycle crankcase, rising also into engagement with stroke. . . . . . . . . 
Beginning with the explosion stroke, the and the wearing surfaces of the sleeves 2,3. 

inner sleeve, valve is approximately at the This pressure within the nozzle 16 may be end of its outer travel when the working 

through the changing of position with re 

lapping with the lower lip of the port in the 
.'75 

through the lapping of the lips of ports in 
one sleeve-valve with the lips of ports in . 

the piston, the inner walls of the cylinder, 

55 

Ward, the inner sleeve also starts downward. 
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descends upon its suction stroke, the sleeve 
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sion chamber is accomplished through the 

90 

many forms of explosion engines, and in 
thë si eratak case, at the most advantageous : 

95 lubricated, is arranged an atomizer, or any other suitable spraying device, consist 

100, 

drawn from any suitable source, but pref 

  

  



the lubricant. 
15 

erably from the exhaust pipe of the engine, 
as will be presently explained, and from 
whatever source it be taken, it will create 
more or less pressure within the crankcase, 
and this is taken advantage of for raising 
the lubricant to the upper end of the cyl 
inder, where it is discharged through any 
suitable passage or connection 20, into a 
space 21 which is left between the head of 
the cylinder and the upper ends of the 
sleeves, and in which space more or less suc 
tion is created by the reciprocating move 
ment of the sleeves, which also tends to lift 

This brings the lubricant 
into contact with the sleeves at their upper 
ends, and insures their lubrication at a much 
higher elevation than could be accomplished 

20 

25 

30 

by lubricating from the lower ends alone, 
and it also ??????????????? a source from which to 
draw this fog or mist of lubricant for oiling 
the bearings of the machine at distant 
|?????? As an example, the space or cham 
er 21 is shown as connected by a pipe 22 

to a bearing 23, in which the shaft 24 of 
the valve -operating cam, to be presently 
described, is journaled, but other pipes or 
connections, such as pipe 25, may also be 
led from the chamber 21 to other parts of carried to the machine, the lubricant being 
its destination through these pipes or tubes 
by the pressure created in the chamber 21 
by the combined action of the sleeves and 
the atomizer, which is also assisted or aug 
mented by the fanning motion of the piston. 
In order that the supply of lubricant dis charged by the atomizer may be regulated to suit the requirements, any appropriate 

40 

46 
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means may be provided for intermittently, 
and at longer or shorter periods as may be 
required, interrupting communication be 
tween the nozzle 16 and the exhaust pipe 
8, or other source of the fluid under pres. 
sure. For this purpose, the valve housing 
18 is divided into two compartments 26, 
27, by a valve seat 28 and valve 29, the com 
partment 27 being connected by a pipe 30 
to exhaust pipe 8, and compartment 26 by 
a pipe 31 to nozzle 16. The valve.29 is held 
closed by a spring 32 on a valve-stem 33, 
whose upper end has an anti-friction roller 
34, arranged to be engaged by a cam 35, 
which has the form that would result from 
cutting away on a taper or angle one side 

55. 

60 

of a cylinder. This cam is rotated by the 
cam-shaft 24, having a worm wheel 36 en 
gaging a worm 37, connected in any suit 
able way with the operating mechanism of 
the engine, as, for example, by a shaft 38 
having bevel-gear connection 39 with a 
shaft 40, which drives the sleeve-operating 
eccentrics, 40, 40 and derives motion from crank shaft 41 through the intermediary of 

85 

suitable gears 42,43, so that at each revolu 
tion of the cam 35 the valve 29 will be 
opened a greater or less length of time, ac 

from the wal 

cording to the position of the anti-friction 
roller 34 with respect to the length of the 
cam, the cam 35 being adjustable longitudi 
nally for varying its position with respect 
to the roller. The cam may be thus ad 
justed by any suitable means. For example, 
it may be splined on its shaft 24, or other 
wise connected thereto so as to be capable 
of sliding thereon, while compelled to ro 
tate there with, and to it may be attached an 
adjusting rod 44 by means of a collar 45 let 
into a peripheral groove in one end of the 
Cal. ' .. . . . . . . 

What I claim is: 1. In an apparatus of the character de 
scribed the combination of an internal com 
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80 

bustion engine having ports and embodying 
a main cylinder or casing, a crank case on 
which said cylinder is mounted and into 
which it opens, two telescoped sleeve valves 85 
for controlling the ports of the engine slid 
ing axially within said main cylinder, a 
Working piston reciprocating in the inner 
one of said sleeve valves, a head fixed to the 
main cylinder and projecting into the inner 
sleeve valve whereby a chamber is created 
at the ends of said sleeve valves removed 
from the crank case, the outer one of the 
sleeve valves being in working relation to the 
main cylinder, and means operatively con nected with the piston for reciprocating said 
sleeve valves in said chamber whereby suc 
tion and compression is created therein al ternately as the piston alternately creates 
suction and compression in the crank case, 
and means for supplying the crank case with 
lubricant whereby such lubricant will be 
caused to contact with the end faces of the 
sleeve valves and to be distributed betwee 
such valves lengthwise thereof. . . . . 2. In an apparatus of the character de 
scribed the combination with an internal 
combustion engine having intake and ex 
haust ports and embodying a crank case, a 
main cylinder opening into the crank case 
and having its outer end closed, a head fixed 
against movement relatively to the said main 
cylinder and Re: thereinto and spaced s thereof, two telescoped sleeve 
valves for controlling said ports telescoped 
with said head and open at both ends and 
communicating with the crank case at one 
end and with the space between said head 
and main cylinder at the other end, a work 
ing piston reciprocating in the inner one of 
said sleeve valves relatively thereto, the 
outer one of said sleeve valves being ar 
ranged in operative relation to the inner of 
said sleeve valves for controlling the parts 
aforesaid, and means operatively connecting 
the piston with the sleeve valves for recip 
rocating them, of means for supplying lu 
bricant to the crankcase whereby the alter 
nate rarefaction and compression of the air 
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in the space between said head and main 30 
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cylinder and in the crank case will cause 
lubricant to flow between and lengthwise of the sleeve valves. 

scribed the combination with an internal combustion engine having intake and ex 
haust ports and embodying a crank case, a 
main cylinder closed at its outer end and 
opening into the crank case at its inner end, 
two telescoped reciprocating sleeve valves 
telescoped in said main cylinder and rel 
atively movable for controlling the said 
ports, a working piston reciprocating in the 
thereto, the outer one of said sleeve valves being arranged in working fit with the face. 
of the main cylinder, and means operatively 
connecting the sleeve valves with the piston 
for reciprocating them, of means for sup 
plying lubricant to the crank case whereby 
such lubricant will be supplied to the ends of 
the sleeve valves and distributed lengthwise 

30 

between them as they reciprocate. 
4. In a lubricator, the combination of an 

atomizer, means for supplying the same with 
lubricant, means whereby the atomizer may 
be supplied with fluid under pressure, a 
valve for regulating the pressure supplied to 
the atomizer, a camfor opening said valve, and means for rotating said cam. 
: 5. In a lubricator, the combination with 
anatomizer, means for supplying the same 

35 regulating the pressure supplied to the at 
omizer, a cam for opening the valve, having 
an active face varying in extent longitudi 
nally of its axis, means for rotating the cam, 

40 and means for adjusting it lengthwise of its arkis, : : ... - ̀ `·. . . . . . · · · · · · · '' 
16. In a lubricator, the combination with an engine having an exhaust passage, an at 

omizer, means connecting the atomizer with 
a source of lubricant, and means connecting the atomizer with said exhaust passage. 
· 7. In a lubricator, the combination with an engine having an exhaust passage, of an 
atomizer connected with said passage, means 
for controlling the connection between the 50 atomizer and said passage, and means for supplying the atomizer with lubricant. 

8. În a lubricator, the combination with an engine, of an atomizer, means for supply 
ing the atomizer with lubricant, means for 55 

60 

85 

portion to the speed of the engine 

supplying the atomizer, with fluid under 
pressure, and means for controlling the lat 
ter supply, ??????? connected with the Teof. engine, w the supply will be in pro 
* Ín a lubricator, the combination with i an engine, of an atomizer, means for supply 
ing the atomizer; with lubricant, means for supplying the atomizer with fluid under pressure, a valve for controlling the latter 
said supply, means for opening the valve 

with lubricant, means for supplying the at 
omizer with fluid under pressure, a valve for 

inner, one of said sleeve valves relatively 

intermittently, and means connecting the 
last said means with the engine whereby the 

. . . . discharge of the atomizer will be in pro 3. In an apparatus of the character de- ; : portion to the speed of the engine. 
10. In a lubricator, the combination of an engine having an exhaust passage, an at omizer arranged to discharge upon the parts 

to be lubricated, and means connecting the 
atomizer with the exhaust passage whereby 
the discharge from the atomizer will be in proportion to the speed of the engine. 

11. In a lubricator, the combination of an atomizer, means for supplying the sanne 
with lubricant, means for supplying the 
atomizer with fluid under pressure, a valve 
for controlling the supply of fluid under pressure, means for operating the valve, and 
means for varying the movement of the 
valve for regulating the said supply of fluid 

reSSTe. ? ???? - . . 

12. The combination with the parts of an 
apparatus to be oiled of an oiling device 
separated from said parts by an intervening 
space, and means for operating said oiling 
device in timed relation to the movement of 
the parts to be oiled to throw a definite and 
predetermined amount of oil in the form of a jet intermittently upon said parts at pre 
determined times. . . . . . . . . 

13. The combination with an open ended cylinder and a piston working therein, of an 
oiling device acting intermittently to throw 
a jet of oil into the open end of the cylinder, 
and means for operating the oiling device in 
timed relation to the movement of the pis 
14. In an apparatus of the character de 

scribed, the combination with an internal 
combustion engine having intake and ex 
haust ports and embodying a crank case, a 
main cylinder closed at its outer end and 
opening into the crankcase at its inner end, 
a head fixed to the said cylinder and pro 
jecting thereinto and ??? from the wait is thereof, two telescoped reciprocating sleeye 
valves telescoped with said head in said 
main cylinder and relatively movable for controlling the said ports, a working pist 
ton reciprocating in the inner one of said 
sleeve valves, the outer one of said sleeve valves being arranged in working fit, with 
the face of the main cylinder, both of said 
sleeve valves being open at their inner ends 
to the crank case, and means operatively connecting the sleeve valyes with the piston 
for reciprocating them, of means for supply 
ing the crank case with lubricant whereby 
the valves are supplied with such lubricant, 
the same being distributed between said valves as they reciprocate. 
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- 125 15. In an apparatus of the character de- . 
scribed the combination with an internal . 
combustion engine having intake, and ex 
haust ports and enabodying a main cylinder, 
a head projecting into said cylinder and 390 

  



spaced from the walls thereof, and fixed 
against movement with relation thereto, a 
working piston opposed to said head and re 
ciprocating with relation thereto, two tele 
scoped sleeve valves surrounding said head 
and piston in the space between the head and 
cylinder, the outer one of said sleeve valves 

10 

5 

20 

being arranged in operative relation to the 
inner of said sleeve valves for controlling 
the ports aforesaid, and means operatively 
connecting the sleeve valves with the piston 
for reciprocating them in said space, of 
means for supplying the crank case with 
lubricant. 

16. In an apparatus of the character de 
scribed the combination with an internal 
combustion engine embodying a main cylin 
der having intake and exhaustports, a crank 
case into which the main cylinder opens, a 
fixed head closing the other end of the main ¬?? thereinto and spaced cylinder and 
from the walls thereof, a working piston re 
ciprocating in said cylinder with relation to 

25 

30 

said head, a sleeve valve telescoped with the 
head and forming the barrel for the piston 
and in which barrel the piston reciprocates, 
a second sleeve valve telescoped over the 
first said sleeve valve and arranged in work 
ing relation to the first sleeve valve for con 
trolling the said ports therein, said sleeve 
valves being as long as the stroke of the pis 
ton and opening at their inner ends into the 
crank case, and means operatively connect 
ing the sleeve valves with the piston for re 
ciprocating, them in the space between the 
head and the cylinder and at times in oppo 
site directions, of means for supplying lubri 
cant to the space between said head and 
sleeve valves at the outer ends of the latter 

40 
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whereby said lubricant is caused to work be 
tween the contiguous faces of the sleeve 
valves. . 
1. In an apparatus of the character de 

scribed the combination of the base or crank 
case of an internal combustion engine, a 
fixed cylinder open at its Fower end and 
mounted on said crank case and having in 
take and exhaust ports, two telescoped 
sleeve valves open at both ends and tele 
scoped with said cylinder and relatively 
movable for eontrolling said ports, a piston. 
working in the inner one of said sleeve 
valves. toward and from said crank case 
whereby a fanning action of the air is 
created in the crank case resulting, in in 
ward and outward draft between said sleeve. 
valves, means connecting the piston with 
said sleeve valves for reciprocating them in 
opposite directions, and means for. Supply 
ing lubricant into the crank case adjacent to 
the contiguous faces of the sleeve valves. 

18. In an apparatus of the character de 
scribed the combination of the base or crank 
case of an internal combustion engine, a 
fixed cylinder open at its lower or inner end 

1090,991 

into said crank case and having intake and 
exhaust ports, a head fixed in the opposite 
end of the cylinder and projecting thereinto 
and spaced from the walls thereof, two 
sleeve valves telescoped one within the other 
for controlling the ports aforesaid and fit 
ting over said head in the space between the 
same and the fixed cylinder, a working pis 
ton reciprocating in the inner one of said 
sleeve valves with relation to said head, both 
of said sleeve valves being as long as the working stroke of the piston and projecting 
into the crankcase, means connecting the 
ing them, and means for supplying the crank 
case adjacent to the contiguous faces of the 
sleeve valves with lubricant during the re 
ciprocating action of the piston. 

19. In an apparatus of the character de 
scribed, the combination with an internal 
combustion engine having intake and ex 
main cylinder closed at its outer end and 
opening into the crank case at its inner end, 
two telescoped reciprocating sleeve valves 
telescoped in said eylinder and movable rela 
tively for controlling the said ports, a work 
ing piston reciprocating in the inner one of 
said sleeve valves relatively, thereto, the 
outer one of said sleeve valves being ar 
ranged in working fit with the face of the 
main cylinder, means operatively connecting 
the sleeve valve with the piston for recipro 

70 

75 

sleeve valves with the piston for reciprocat 
80. 

85 

haust ports and embodying a crank case, a 

90 

95 

cating them, ahead fixed with relation to the 
main cylinder and fixed against movement 
with said sleeve valves and piston and pro 
jecting into and filling the cross section of 
the inner one of said 'sleeve valves, said 
main cylinder head and sleeve valves form 
ing a chamber into which the sleeve valves 

100 

05 
reciprocate, and a connection between said 
chamber and the crank case, of means in the 
crank case for depositing a lubricant in said 
connection. ? 20. In an apparatus of the character de 
scribed, the combination of a main cylinder 
of an internal combustion engine, having in 
take and exhaust ports, a head fixed in said 
cylinder and projecting thereinto and spaced 
from the walls thereof, two telescoped re Ili 
ciprocatory sleeve valves telescoped with 
said head in said cylinder and in the space 
between the latter and the head, said sleeve valves having ports adapted to come into 
register as the valves reciprocate (the inner 
one of said sleeve valves coöperating with 

12 

said head for closing the ports in said inner. 
sleeve and the outer one of said sleeve valves 
coöperating with the inner sleeve for con 
trolling the ports in the said outer sleeve), a working piston reciprocating in the inner 
one of said sleeve valves with relation there 
to and with relation to said head, means for 
firing a charge in the inner one of said sleeve 
valves between said piston and head, and 

12 

3. 
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them with relation to the 

2,090,991. 
means operatively connecting said sleeve 
valves with said piston for reciprocating 

piston and to one another. 
21. In an internal combustion engine the 

combination of a fixed cylinder having in take and exhaust ports, a working piston 
surrounded by said cylinder and reciprocat 
ingtherein, two concentric annular port con 
trolling elements encompassing the axis of 
the piston within said cylinder and being 
relatively movable, and means connecting 
said elements with its piston for moving 
them a distance less then its piston stroke for the purpose of controlling the ports in 
said annulaf ported elementsby" thêir rela 
tive movement. - 
22. In an internal combustion engine, the combination with a working reciprocating 
? of a crank shaft connected thereto, a fixed cylinder co-axial with the piston hav 
ing intake and exhaust ports, two concentric 
cylindrical elements, one of which surrounds the other, said cylinders being relatively 
movable and encompassing said piston and the space in which the piston reciprocates, 
said elements having means for the admis 

30 

sion of a charge of fluid to said space and 
the exhaust of gases therefrom, means for 
firing a charge within said space, and means operatively connecting said cylindrical ele 
ments with the crankshaft for reciprocating 
them relatively to each other and to the pist 
ton and to the fixed cylinder for opening and 35 closing said exhaust and intake ports and the explosion chamber. . 
23. In an internal combustion engine the 

combination of a working reciprocating pis: 
ton, a crank shaft connected thereto, a fixed 40 

45 

so 

55 

60 

cylinder coaxial with the piston and having 
intake and exhaust ports, two concentric cylindrical elements one of which surrounds 
the other and one of which is fixed against 
movement and the other of which is movable 
axially with relation to the first, said ele 
ments being coaxial with said fixed cylinder 
and surrounded thereby, the movable one 
of said elements encompassing the piston 
and a space in which the piston reciprocates 
and having means for the admission of a 
charge of fluid to said space and the ex 
haust of gases therefrom, the said movable one of said elements having coöperative rela 
tion with the other for preventing the escape 
of fluid from said space during the compres 
sion and firing strokes of the piston, means 
for firing a charge in said space between and 
against the piston and the fixed one of said 
elements, means connecting the movable one 
of said elements with the piston for moving 
it over the said fixed element to close the said 
space against the escape of fluid therefrom 
during the said compression and firing 
strokes of the piston, and then imparting 65 further movement to it relatively to said 

S 

fixed element for opening said space during 
the next two strokes of the piston, and port 
controlling means located around said mov 
able element and movable relatively thereto with ports registering in the fixed cylinder 
and being also operatively connected with 
the piston whereby a relative movement is 
created for cutting off communication be 
tween said space and exhaust port during 
the second one of the two last said strokes of the piston. 

24. An internal combustion engine com 
prising in combination a cylinder having 
inlet and exhaust ports, a head over which 
Said cylinder moves, adapted to cover and 
uncover said ports, a piston in said cylin 
der, means operatively connected with said piston for moving said cylinder with rela 
tion to said head, and a sleeve concentric 
with said cylinder, also connected with the piston and movable relatively to said cylin 
der and a fixed cylinder surrounding said 
sleeve and having ports communicating with 
ports in said sleeve and movable cylinder, 
the relative movement of which controls the ports thereof. 

25. In a four-cycle internal combustion 
engine the combination of a fixed cylinder 
having fixed intake and exhaust ports, a re 
ciprocating piston coaxial with said cylin 
der, a crank shaft connected to the piston, 
means for respectively controlling said in 
take and exhaust ports during two strokes 
of the cycle and preventing fluid egress 
from the explosion space of the engine dur 
ing the other two strokes, embodying a re 
ciprocating cylindrical element coaxial with 
said fixed cylinder and piston and surround 
ed by the former and surrounding the latter 
and also surrounding the explosion space 
of the engine and having means for the ad 
mission of the fluid charge thereto and the 
exhaust of the gases therefrom, a recipro 
cating port-controlling sleeve external to the 
explosion space and engaging the inner face 
of the fixed cylinder, a head telescoped with said reciprocating cylindrical element, means 
operatively connecting the piston with the 
said reciprocating cylindrical element and 
sleeve for moving the same relatively to in 
tercept communication between the explo 
sion space and the said fixed ports alter 
nately during one revolution of the crank 
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shaft and to close the explosion space against 
the escape of fluid therefrom during both 
piston strokes of the next revolution of the 
crank shaft, and means for firing a charge in the explosion space. 

26. In an internal combustion engine the 
combination of a fixed cylinder having a port, a reciprocating cylinder surrounded 
by said fixed cylinder and surrounding the 
explosion space of the engine and having 
means for fluid admission to and exhaust 
from the explosion space, port-controlling 

20 

125 

130 
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means fixed against movement and engag ing said reciprocating cylinder for control 
ling fluid escape therefrom, a working pis torreciprocating in said reciprocating cyl 
inder with relation thereto, means opera tively connecting the reciprocating cylinder 
with the piston for reciprocating the re 
ciprocating cylinder and placing its ports 
out of lapped relation with said fixed port 
controlling means during two. Successive 
piston strokes for fluid admission to and 
exhaust from the explosion space and in 
lapped relation with said, port-controlling 
means during the two succeeding strokes 
of the piston, and a slidable port-control 
ling element disposed between the said fixed and movable cylinders, coöperating with the 
cylinder for controlling the port therein 
and having operative connection with the 
piston, and means for firing a charge in 
the reciprocating cylinder during the second 
one of the first two said piston strokes. 

27. In an internal combustion engine the 
combination of a fixed cylinder provided 
with exhaust and inlet ports, a head fixed 
to said cylinder and projecting thereinto, 
and being spaced from the walls thereof, a 
second cylinder slidable within the first said 
cylinder and telescoping with said head, a 
piston working within the second said cyl 
inder, a crank to which said piston is con 
nected, a sleeve surrounding the second said. 
cylinder, and means operatively connecting 
the second said cylinder and sleeve with 

35 
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30 
inder surrounded by said fixe 

said crank for reciprocating them rela 
tively at lesser frequency than the piston 
and opening and closing the said ports. 

28. In an internal combustion engine the 
combination of a cylinder having a port, a 
piston, a second cylinder telescoped with 
the first said cylinder and arranged con 
centrically with said piston for at times 
controlling said port, a head in the first 
said cylinder and with which head the sec 
ond said cylinder is telescoped and moves 
with reference thereto, packing rings inter 
????! between said head and second cylin er, means for igniting a charge between 
the head and the piston, a crank connected 
with the piston, means operatively related 
to the piston for moving the second said 
cylinder simultaneously with the piston for 
at times controlling said port, and a port 
controlling element movable by the crank 
relatively to said second cylinder and co 
operating with the reciprocating cylinder 
also for controlling, the said port. 

99. In an internal combustion engine the 
combination of a fixed cylinder having in 
take and exhaust ports, †?????????'????? ?? : cylinder and 
surrounding the explosion space of the en 
gine and having ports in its sides for ad 
mitting fluid to and exhausting fluid from 
the explosion space, internal port-control 

necting the reciprocating c 

to and exhaust 

trolling elements to cut of commir 
I between the said space 
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ling means fixed against movement and en gaging said reciprocating cylinder, a work ing piston reciprocating coaxially with re. 
lation to said reciprocating cylinder and 
surrounded thereby, means operatively. Con 

inder with the piston for reciprocating the reciprocating 
cylinder with the said. lipped relation with said port-controlling 
means during two successive piston strokes 
and out of lapped relation therewith during 
the two succeeding strokes of the piston, 
and means for firing a charge in the ex 
plosion space during the second one of the 
first two said piston strokes, and an an 
nullar º port-controlling i element movable 
relatively to and coaxial with the said 
reciprocating cylinder and connected with the piston whereby the reciprocating cylin 
der and annular port-controllingelement 
are moved relatively for controlling the 
ports thereof. ... 

30. In an internal combustion engine the 
combination of a fixed cylinder having in 
take and exhaust ports, a reciprocating cyl 
inder surrounded by said fixed cylinder and 
surrounding the explosion space of the ri 
gine and having means for fluid admission 
cluding an exhaust port movable therewith, 
port-controlling means internal to said 
reciprocating cylinder and engaging there 
with for controlling said exhaust port thereof, a working piston reciprocating co 
axially with relation to said reciprocating 
cylinder and surrounded thereby, means op 
eratively connecting the reciprocating cyl 
inder with the piston for reciprocating the 
reciprocating cylinder with the said ex 
haust port thereof in lapped relation with 
said port-controlling means during two suc 
cessive piston strokes and out of lapped 
relation therewith during the two succeed 
ing strokes of the piston, means for controi 
ling the admission of fluid to the explosion 1 
space from said intake port of the fixed cyl 
inder embodying a reciprocating sleeve, and 
means for firing a charge in ???†e explosion 
space during the second one of the first two 
said piston strokes. - 

31. A four-cycle internal combustion en 
gine having in combination a fixed e?iir 
der provided with a closed end fixed With relation thereto, said cylinder having a 
ort, means for opening communication 
rom the explosion chamber to said port. 
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embodying two relatively movable cylin. 
drical elements, a piston arranged co 
trically with said elements and opp 
the closed end of said fixed cylinder, ty 
for firing a charge in the space betwe 
fixed end of the cylinder and said : 
and means for moving the said pe 
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during one of the inward piston strokest 
and to establish communication between said port and space during the next inward piston stroke of the same cycle. 
82. In an internal combustion engine, the combination of a fixed cylinder having in take and exhaust ports, a reciprocating cyl 

inder Surrounded by said fixed cylinder and Surrounding the explosion space of the en 
gine and having means for fluid admission 
to and exhaust from the explosion space in 
cluding an exhaust port movable therewith 
into and out of communication with the ex 
haust port of the fixed cylinder, a head in 
ternal to said reciprocating cylinder and en 
gaging therewith, a working piston recipro 
cating coaxially with relation to said recip 
rocating cylinder, means connecting the re 
ciprocating cylinder with the piston for re 
ciprocating the reciprocating cylinder with 
Said exhaust port thereof in lapped relation 
to said head during two successive piston 
strokes and out of lapped relation therewith 
during the two succeeding strokes of the 
piston, a R??? annular valve ex ternal to the explosion space and internal to 
said fixed cylinder and engaging the inner 
face thereof and movable relatively to the said reciprocating cylinder for intercepting 
communication between the explosion space 
and said intake and exhaust ports of the 
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fixed cylinder alternately during the second 
two said piston strokes, and means for firing a charge in the explosion space during one 
of the first two said piston strokes. 

38. In an internal combustion engine the combination of a fixed cylinder having in 
40 

take and exhaust ports, a crank shaft, a re ciprocating piston connected therewith, a re 
ciprocating cylinder surrounded by the fixed cylinder and surrounding the explosion 
Space of the engine and containing and guid 
ing the piston and in which the piston re ciprocates relatively, thereto, a head tele 
scoped with said reciprocating cylinder and 
fixed against movement therewith and with 
the piston, means for exploding a charge in 
said reciprocating cylinder between and 
against said head and piston, the wall of 50 said reciprocating cylinder being apertured 

55 said reciprocating cylinder for reciprocating 
". . . cylinder with the said. 

on to 
iston 

the reciprocatin 

60 rocating cylinder and reciprocable relatively. 
mporaneous rith the 

piston and for controlling 
he explosion space when 

for induction of the charge and discharge of 

piston, and controlling communication be 
tween the fixed exhaust port and explosion 
space during another stroke of the piston, 
and controlling communication between the fixed exhaust port and explosion space dur ing another stroke of the piston. 
34. In an internal ?????????????????? engine the 

combination of a fixed cylinder surrounding the explosion space' of the engine and hav 
ing fixed intake and exhaust ports, a pis 
ton, a crank shaft connected thereto, means for firing a charge in said explosion space 
and means for respectively controlling fluid 
egress from the explosion space and com 
munication between the explosion space and 

the exhaust and the apertured area thereof being adapted to move oyer and away from ? means connecting the piston with 

apertured area thereof in lapped relati 
said head during two successi ... . 
strokes, and a sleeve external to said recip 
thereto and contemporaneousl. 
movement of the 
fluid admission to said apertured area. out of lapped relation 65 with the said head during one stroke of the 

said fixed ports embodying two cylindrical 
telescoped elements, one of which encom 
passes the explosion space and reciprocates 
contemporaneously with the piston and with 
relation to the other of said elements which 
latter element is fixed against movement, 
one of Said elements having its wall aper 
tured throughout a portion of its area for 
fluid admission to and exhaust from the ex 
plosion space and both of said elements be 
ing concentric with said fixed cylinder, a packing interposed between the contiguous 
faces of said elements and secured to one 
of them for covering the said apertured area 
of the other one during one inward stroke of 
the piston and the succeeding outward 
stroke, said packing being substantially 
equal in width to the travel of said recip 
rocating element during the two said strokes 
of the piston, means connecting the piston 
with the said reciprocating element for mov 
ing it until said apertured area and packing 
are in overlapped relation substantially 
throughout the revolution of the crankshaft 
including said two piston strokes and out of 
such relatinn substantially throughout the 
immediately preceding revolution of the 
crank shaft, the said means for controlling 
communication between the explosion space 
and fixed parts also including a reciprocat 
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10 ing port-controlling sleeve surrounding said 
reciprocating element and connected with 
the piston for movement with relation to 
said reciprocating element and for alter 
nately cutting the said intake and exhaust 
ports off from communication with the ex plosion space during the second said revolu 
tion of the crank-shaft. " • .1 ?? 

35. In an internal combustion engine the 
combination of a piston, a crank-shaft con: nected thereto, a fixed cylinder having fixed 
intake and exhaust ports, a head arranged in said cylinder, reciprocating port-control sling means embodying two cylindrical tel 
escoped elements coaxial with the piston and 
telescoped with said heads, and surrounded 
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by said fixed cylinder, said reciprocating 
port-controlling means having ports coöp 
erating with each other to open and close 
communication between the explosion space 30 
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and said fixed ports alternately during one |tively connecting the piston with Said ele 
revolution of the crank shaft, said cylindri 
cal elements coöperating interiorly with the 
said head, and means for firing a charge in 
the explosion space during the latter said 
revolution. - 

36. In an internal combustion engine, the 
combination of a fixed cylinder having fixed 
intake and exhaust ports, means for control 
ling fluid ingress to and egress from the 
explosion space embodying a cylindrical 
head fixed against movement with relation to the said fixed cylinder, and projecting 
thereinto and spaced from the walls thereof. 
and a reciprocating cylinder surrounded by 
said fixed cylinder and surrounding the ex 
plosion space of the engine and having 
means for fluid induction to and exhaust from the explosion space, said reciprocating 
cylinder being telescoped over said head 
whereby the explosion space is opened and 
closed as the reciprocating cylinder moves, 
a port controlling sleeve around said recip 
rocating cylinder engaging with the inner 
face of the fixed cylinder and coöperating 
with the reciprocating cylinder for control 
ling the inlet and exhaust from said fixed 
ports, a working piston reciprocating in said 
reciprocating cylinder with relation there 
to, a crank-shaft connected to said piston, 
means operatively connected with the pis 
ton for moving the reciprocating cylinder 
and said port controlling sleeve with relation 
to the head and fixed cylinder in concert 
with the movement of the piston for opening 
communication between the explosion space 
and the said fixed intake port during an out 
ard piston stroke, then lapping said means 

for fluid induction and exhaust of the recip 
rocating cylinder over the said head to close 
the explosion space during the two succeed 
ing piston strokes, and finally opening com 
munication between the explosion space and 
said fixed exhaust port during the piston 
stroke immediately following said two suc 
ceeding strokes, and means for exploding 
a charge between said head and piston. 

37. In an internal combustion engine, the 
combination with a fixed cylinder having 
intake and exhaust ports, a cylindrical head 
projecting into Said cylinder and space from 
the walls thereof and forning an annular 
explosion space therewith, two concentric relatively moving cylindrical port-control 
ling elements telescoped in said cylinder and 
over said head, said port-controlling elle 
ments inclosing the explosion space of the 
engine, both of said elements having intake 
and exhaust ports adapted to communicate 
during the relative movement of said ele 
ments for controlling the intake of fluid 
and the exhaust of gases from the explosion 
space, a working piston reciprocating axi 
ally with relation to said elements and sur 
rounded thereby, speed reducing means posi 

ments for reciprocating them with relation 
to each other and with relation to the head 
and cylinder, and means for firing a charge 
in said explosion space. 

38. In an internal combustion engine, the 
combination of two ported cylindrical sleeve 
valves surrounding a reciprocating work 
ing piston with intervening actuating mech 
anism connecting said valves with said pis 
ton for imparting to said sleeve valves a mo 
tion of lesser frequency than that of the pis 
ton for opening and closing said ports in the 
manner required for sealing the explosion 
chamber during approximately one full rey 
olution of the crankshaft and alternately 
opening and closing the exhaust and intake 
ports during the succeeding revolution 
thereof. 

39. In an internal combustion engine, the 
combination of two ported cylindrical sleeve 
valves surrounding a reciprocating working 
piston and a main cylinder inclosing said 
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valves and having one end opening into a 
crank case and the other end closed by a 
head fixed against movement relatively to 
said main cylinder and projecting thereinto, 
actuating mechanism for the valves and for 
the said piston whereby the mechanism for 
the valve imparts a motion of lesser fre 
quency than that of the working piston. 

40. In an internal combustion engine, the 
combination of two ported sleeve valves sur 
rounded by a fixed cylinder or casing, an 
inwardly projecting head fixed against 
movement and opposite to a working piston 
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which reciprocates in the inner one of said. 
sleeve valves, together with a mechanism 
connecting said sleeve valves with said pist 
ton, imparting to the former a movement of 
less frequency than that of said piston, caus 
sing the ports in the inner of said valves to 
be uncovered by said inwardly projecting 
head during two full successive strokes of 
the piston, and covered during the two sub 
sequent successive strokes. 

41. In an apparatus of the character de 
scribed, the combination of a main cylinder 
of an internal combustion engine, having in 
take and exhaust ports, a head fixed in said 
cylinder and projecting thereinto and spaced 
from the walls thereof, two telescoped re 
ciprocatory sleeve valves telescoped with 
said head in said cylinder and in the space 
between the latter and the said head, said 
sleeve valves having ports adapted to go 
into register as the valves reciprocate, the 
inner one of said sleeve valves coöperating 
with said head for sealing the explosion 
chamber during the compression and firing 
strokes of the engine, and the outer of said 
sleeve valves coöperating with said inner 
sleeve for opening and closing the exhaust 
from said cylinder during one stroke and 
closing the intake to said cylinder during 
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the next stroke, and a working piston re 
ciprocating in the inner one of the said 
sleeve valyes with relation thereto, and with 
relation to said head, means for firing the 
-charge in the inner one of said sleeve valves 
between said piston and said head, and 
means operatively connecting said sleeve 
valves with said piston for moving them 
with relation to said piston at a lesser fre 
quency than the same and to one another. 

42. In an internal combustion engine, the 
combination with a fixed cylinder having 
intake and exhaust ports, a working piston 
surrounded by said cylinder and recipro 
cating therein, two concentric annular port 
controlling elements encompassing the pis 
ton within the said cylinder and being rela 
tively movable, for controlling the ports, 
and means connecting the said elements with 
the piston for moving them a distance less 
and at a lesser frequency than the piston stroke. 

??) 

43. In an internal combustiol, engine, the 
combination with a fixed cylinder of sleeve 
valves movable therein and relatively to one 
another, a piston operable in the inner one 
of said sleeve valves, a head closing the com 
bustion engine of said cylinder, and project 
ing thereinto, and means for operating said 
sleeve valves from said piston, whereby the 
inner one of said valves coãperates with said 
head for sealing the explosion chamber dur 
ing the compression and firing strokes of 
the engine, and the outer valve controls the 
distribution of gases as required by four 
stroke cycle engine. 
in testimony whereof I have signed my 

name to this specification, in the presence 
of two subscribing witnesses, on this 31st 
day of May A.D. 1906. 

CHARLES Y, KNIGHT. 
Witnesses: 

FRANCIs A. HoPKINS, 
CHARLEs H. SEEM, 
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