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UNITED STATES PATENT OFFICE. 
ROBERT G. OLARK, OF BROOKLYN, NEW YORK. 

INTERNAT-CORIBUSTION ENGINE. 

1,383,05. 

To all whom it may concern; 
Be it known that I, Robert G. CLARK, a 

citizen of the United States, residing in the 
borough of Brooklyn, in the county of 

5 Kings, city and State of New York, have in 
vented new and useful Inprovements in In 
ternal Combustion.Engines, of which the following is a specification. 
This invention relates to internal com 

lobustion engines of the type in which a pis 
ton connected to a power or crank shaft re ciprocates in a cylinder, and it is the pri 
mary object of the invention to improve the 
general construction of engines of this type 

15 to cheapen the cost of construction and in 
crease the efficiency thereof. 
One of the disadvantages of an engine 

having a reciprocable piston connected to a 
power or crank shaft is that the piston and 

20 cylinder become quickly worn due to the 
lateral force or pressure of the piston there 
by affecting the economical operation of the 
engine and shortening the life of the same, 
and it is an object of the invention to over 

25 come this disadvantage by supporting the 
cylinder so that it will at all times assume a 
position in axial alinement with the piston in all positions of the piston during the re 
ciprocation thereof and whereby the expan 

30 sive force or thrust of the power medium 
during combustion is always directed in a 
straight line to the center of the crank pin 
of the power shaft. 

In engines of this character the cylinder 
35 haying a combustion chamber is secured in a fixed position and as the reciprocable 

movement of the piston is at all times the 
same the cylinder is so proportioned rela 
tive to the movement of the piston as to 

4U leave a space or clearance between the end 
of the cylinder and the piston when the lat 
ter is in its innermost position for the com 
pression of the fuel charge, this space or 
clearance usually being one-quarter of the 

45 area, or volume of the combustion chamber 
or one-third of the movement of the piston. 
While this space is essential for the com 
pression of the fuel charge, it is detrimental to the proper scavenging or exhausting of 

50 the products of combustion from the con 
bustion chamber, since as the movement of 
the piston is at all times the same it does 
not move into the cylinder during the ex 
haust stroke thereof with the least possible 

55 clearance between the head of the cylinder 
and piston with the result that a portion of 
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the burnt remains in the cylinder. It 
is a further object of the invention to pro vide an engine in which there is a clearance 
space between the head of the cylinder and 
piston during the compression stroke suffi 
cient for the compression of the fuel charge, 
and which clearance space during the ex 
haust stroke is reduced to a minimum. 
A further object of the invention is to provide improved rotary valve mechanism 

to permit of the use of large fuel intake and 
exhaust ports for the free flow of the gases thereby avoiding back pressure and loss of 
power, and permitting of much higher 
speed, and to means to mount the valve 
rechanism to rotate on an axis eccentric to 
the axis of the valve and mount the piston cylinder upon the valve to permit of oscil 
latory novement of the cylinder and impart 
ing reciprocatory movement to the cylinder 
relative to the movement of the piston. 
A further object of the invention is to provide improved sing means includin 

an electric spark plug whereby the EE 
plug is caused to be placed in communica 
tion with the fuel charge in the cylinder and 
maintained out of communication with the 
cylinder during the combustion of the fuel 
and the exhausting of the burnt gases from 
the cylinder, and to provide means to wipe 
the sparking points of the plug to clean of 
soot or carbon which may have accumulated 
thereon. 
A further object of the invention relates 

to means to water-cool the valve mechanism 
and cylinder. 

In the drawings accompanying and form 
ing a part of this specification Figure 1 is 
a sectional side elevation of an engine illus 
trating an embodiment of my invention, the section being taken substantially on the line 
AA of Figs. 2 and 3. 

Fig. 2 is a sectional end elevation taken on 
the line B-B of Fig. 3. Fig. 3 is a plan view. 

Fig. 4 is a finitial sectional view of 
the valve taken on the line C-C of Fig. 2. Fig. 5 is a sectional view of a portion of 
the valve mechanism and cylinder to show 
the manner of connecting the cylinder 
through the valve with the exhaust outlet. 

Fig.6 is a sectional view of a portion of 
the valve and cylinder to show the manner 
of connecting the cylinder through the valve 
with the source of fuel supply; and 4. Figs. 7 to 10 inclusive are diagrammatic 
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and has a water jacket 19. The head of the 
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views to show the different positions of the 
valve, cylinder and piston during a cycle 
of operations of the engine, w 

Similar characters of reference designate 
like parts throughout the different views of 
the wings - 
The embodiment of my invention shown 

in the drawings consists of a crank shaft. 1 
journaled in a crank case 12 and to which 
shaft a piston 18 is connected by a rod 14, 
the rod having a piyotal connection with a 
crankpin 15 and a fixed or rigid connection with the piston. The piston is reciprocable 
in a cylinder 16 having ports 1, 18 in the 
head for the entrance of the fuel charge and the exhaust of the products of combustiqn, 
cylinder has an extending portion 20 which 
is in the nature of a continuation of the cyl-. 
inder, to which is removably connected a similar shaped portion 21 to provide a cy 
lindrical valve chamber open at opposite 
ends or the sides of the cylinder and with 
which the ports 17 and 18 communicate, A valve (designated in a general way by 
W) to control the charge of E. to and the 
exhaust from the 
17 and 18 rotatably engages in the valye 
chamber, the said Yalve having trunnions 22, 
28, the axis of which trunnions is eccentric 
to the Axis of the valve, whereby the valve is 
journaled in bearings 
at the upper ends of standards 26 extending 
upward from the crank case and retained in 
said bearings by caps 27, 28. The bearings 
and caps have anniarfinges as at 29, to 
engage with the ends of the Yalye or shoul 
der formed by the trunnions and the ends of 
the valve chamber to constitute a guide for 
the valve chamber and valve during the ro 
tation of the latter. The valve also serves 
as a pivotal support for the cylinder to per 
mit oscillatory movement of the cylinder . 
and impart reciprocatory movement to the 
cylinder relative to the movement of the 
piston for a purpose to be hereinafter de 
scribed. . . . . The charge of fuel to the cylinder is con 
trolled by a by-pass port 30 in the valve 
adapted to connect the fuel intake port 18 
of the cylinder with a port 31 in the bearing 
25 and through a pipe 32 connect said latter 
port with the source of fuel supply. The 
exhaust from the cylinder is controlled 
through the ports 17 and 18 in the cylinder 
by a by-passport 33 in the valve adapted to . 
connect said cylinder ports with a port 34 
in the bearing 24 to which is connected an 
exhaust outlet pipe 35. The valve is rotated 
from the piston through the crank shaft at 
one-half the velocity of the crank shaft 
through a miter gear 36 fixed to the crank 
shaft meshing with a miter gear 3 fixed to a 
shaft 38 journaled to rotate on a vertical 
axis in bearings 39 extending laterally from 

linder through the ports: 

or pillow blocks 24, 25. 
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one of the standards 26, and a beveled pin 
ion 40, fixed to said shaft meshing with a beveled gear 41 keyed to the trunnion 22 of 
the valve. 
To ignite the fuel charge in the combus 

tion chamber of the cylinder an electric igni 
tion or sparkplug 42 is secured in a recessed 
portion 43 of the valve by a nut 61 with the 
sparking points of the plug, within the pe. 
riphery of the valve. The plug is connected 
by a curreat conductor. 44 with a terminal 
contact 45 carried by and insulated from the 
valve, as at 46. The contact 45 is adapted to 
ArtisfyE. the plug in circuit with 
the source of of the valve. by contacting with a terminal 
contact 47 connected in oircuit with the source 
of electricity. The contact 47 is carried by 
an arm or bracket 48 secured to the bearing 
cap 27 to have adjustment in the arc of a 
circle to advance or retard the contact; and 
thereby the spark of the plug. The E. ing points of the plug ignite the fuel charge 
through an opening 64 to the recess 43 with 
which the gases have communication when 
the plug is in igniting position. To clean 
the sparking points of the plug after the ig. 
nition of a charge of fuel in the cylinder 
racket 63 on the portion 21 of the yalve 

chamber, the bristles of the brush being of 
such length to extend through an opening 64 
in the valve chamber in line with the move 
ment of the E. it is rotated by the valve, and as the sparking points of the plu 
move over said bristles they will wipe of 
any soot, carbon or other foreign substance which might be on said sparking points and 
thereby insuring clean Eg, points, at 
all times. By the provision of the SEES 64 in the valve chamber the sparkplug an 
especially the Engi of the plug 
may be examined at v 
of the plug. 

without remova 

valve has a water chamber orjacket (shown 
in a general way by 49) to extend around 
the ports 30, 38 and the recess for the spark 
plug, said chamber having an inlet 50 as: 
ially in the trunnion 23 to which one end 
of an inlet pipe 51 is connected, and an out 
let 52 axially in the trunnion 22 to which 
is connected an outlet pipe 53. It will be 
obvious-that the water inlet and outlet pipes 
51,53 are stationary and to make a water tight joint connection between said pipes 
and the outlet and inlet in the trunnions 
the ends of said inlet and outlet are 
counter-bored, said pipes engaging in said 
inlet and outlet and having a flange por 
tion 54 to engage with the bottom of 
the counter-bore and packing 55 placed in 
the counter-bore in back of the flange and 
retained therein by a flanged sleeve 56, the 
packing and sleeve being in the nature of a 

ectricity during the rotation. 

To cool the valve and valve chamber the 
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fing boat. The water jacket 19, for the 
EEE pipe A Pl connection, P58, E. island 

is also he in outlet connectedG.E. through a flaxit.jgiant 
the oilet pipes for the gter jacket of 
the valve. By the flexible joint coirecting 
68, 6 to the outlet pipes, SB the inlet 
an outlet pipee is, so will not intrfare E. the reciprocalle movements of the 
cylinder. M 

The heads, and 25, 28 are connected 
by tie arods 6 and maintained in yield 
iggerment with the aids of the valve 

charter by spring 66 inter b 
tween one of said heads and a nart on the 

"Sistentially as tolen. 
Assuming be in the position 
ghgwn in Fig. 3 with the pistors in the cyl 
inder at the ind of its exhaust or scavenging 
stroke. Upon the next outward or guition 
stroke of t the Talve will move to 
E. ths t in E. with cylinder port 18 connecting latter 
with the source of fuel supply s 
ports and pipe 32, as shown in Fight port g Buhatantially to its full 
extent upon agrees of ution of the 
Tr: The valve will reproving 
and as the pistan reaches the end of itsu 
on stroke, orth rank shaft is revolved 180 degree, the cylinder port 18, will be 

ontirely shut of by the valve and the 
will assume this In aubstanti s 
-show it. Fig. 8. ring the next st of 
the piston, or 180 g of revolution of 
the crankshaft, the charge of fuel will be tompressed in the cylinder and simulti 
neously with the bomiration stroke of the pistan the cylinder till be nored by its 
wnlve supportin the same direction his the 
neorement of the piston, but to less extent 
and when the piston has ranched the end 
its comprising role, learance spects 
showr, it 88 in Fig. 9, will be provide, this 
clearnice space, is settstomary, being one 
ulater of the volume of the combtition 

so chamber, or one-third of the pigtan stroke 
. During this movement of the piston and 
cylinder the valve. has brought the spark plug and the opening for grid spark plug 
in fle walte chamber in line with the clin 

55 der part 18 and through said 
Stanication with the camp 
to contact tortinial 4 of the apark plug it this time having been brought intongug 
! E:rt with Ol' ovar the contact terri 

60. In 47 and a spark created at the sparking 
points of the plug and the fuel chgeig: 
isited. At this tie combustratf the fuel 

...tilters place ill the gisten is fortres for 
the cylinder, this further movement of the 

65 ville Juloving the spinrir plug out of range of 

15 

s 

s 

sis 

O 

part in ear 
fuel charge 

with 

pilot 

inllysk right 
upon it, E. 

combustion gf the fuel charge thus prevealt 
ing soot and carbon forming or calletin 
on the points. At the next inward 
-novelent of piston the exhaust port 38 
of the valve will connect the portal aid to 
8 of the cylinder with the port 8 and ex 
haust pipe 88, the exhaust ports being en 
tirely open after the crank shaft has r 
sold substantially 90 degrees, as abovn 
in Fig. 10. T 

Simultaneously with the axhaus stroke 
of the piston the cylinder is novel by its 
eccentrie Yalve support in directio op 
posite to the eart of the pistgn, but El 

leasatant, and when the piston has 
reached the end of its oxhaust kroke the 
cylinder will have terministed ini gore 
in with the space between the cylinder 
had and piston reduced to a minimum when 
the portivagain be in the how 
in Figs with practical of the burnt 

ected from the cylindel, thus insar 
s and rich charge in the cyl 
indgr which will ignite role readily and 

combustion will take place initreas 

30 

45. 

O 
g the power and speed for a gly chgrg. Riversity; ar. points of tile park plug YTE 

be . cross the birth E. 
ing any anot, sarbon or other foreign sub 

said points. a 
By making the piston, rod rigid with the 

connecting rod 14 the lateral movement in 
parted to the pion as the crookshafts e solved will also be imparted to the cylinder 
which is permissible due to its pivotal sup 
port upon the Yalve, with the result that the 
E. and cylinder are relieved of the 
start thrustind the consequent weur I: the pigton and cylinder. Furthermore the 
expansion thrget of the fuel during combus 
tion on the piston is at all times direct i. 

straight line with the enter of the ternink 
e shift, 

The valve will wear tight automatically 
due to the upward thrust of the swinging 
cylinder na it opp the action of the pia 
tion and as corbnation takes place in the 
cylinder. The eccentricity of this valve with 
relatiot to its RE: trunnions i sich is that the valve will hare throw of one-third 
of this stroke of the piston, and it will he 
inderstood that when the valve is substan 

east the fore s 
cylinder being forced 120 

upwart by the pilon during the rotape 
sian stroke and while combustion is taking 
place in the cylinder, the valve will act as i 
ornik Rail first turn itself and filter over 
coming resistance and friction will transmit 
added pover to the er or crank shaft, 
However, it is not intended to take perfer 
front his extra gher that that which is 
necessary to sistin revolving the valve. It 
will be noted that this friction only takes 1so 

s 

OO 
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place during the compression And power 
strokes of the piston and while the valve is 
in the most favorable position to overcome such friction, and the eccentric throw of the 
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valve returns during the intake and exhaust 
strokes of the piston and while there is prac 
tically no force to overcome and swings 
around in time to receive the expansive forces of the gases in the cylinder during the 
next power stroke. 
Having thus described my invention I 

claim:- . . . 
1. In an internal combustion engine, the 

combination of a crank shaft, a reciprocable 
piston connected thereto, a piston; cylinder, 
and means to support said cylinder to per 
mit said cylinder to oscillate to assume & 
position in axial alinement with the piston. 
in all positions of the latter during the re 
grai thereof, to nove the cylinder in a di tion longitidinally of the piston dur 

ing the movement of the piston to vary the 
space between the heads of the piston and 
cylinder for the purpose specified. 
2. In an internal combustion engine, the combination of a crank shaft, a reciprocable 

piston connected thereto, a piston cylinder supported to permit said cylinder to be os 
cillated through the lateral thrust of the 
piston to assume a position in axial-aline 
ment with the piston in all positions of the 
latter during the reciprocation thereof, and 
to reciprocate said cylinder in a direction 
longitudinal of the piston and relative to 
the movement of the piston to vary the space between the heads of the piston and 
cylinder during the power and exhaust 
strokes of the piston. . . ' 

3. In an internal combustion engine, the 
combination of a reciprocable piston; a pis 
ton cylinder having a head with abore ex tending transversely to the bore of the cylini 
der; and an eccentricallymounted and rota 
table support for the cylinder engaging in 
said head and operable fronia. E. part of the engine to move said cylinder longi 
tudinally relative to the piston to vary the 

ace between theston and cylinder for the purpose specified. -:. . . . 
4. In an internal combustion engine, the 

ton cylinder having a head with a bore 
extending transverse to the bore of the cyl 
inder; and a rotatable eccentrically mount 
ed and rotatable support for the cylinder 
engaging in said, head operable from the piston to impart longitudinal movement to 
the cylinder relative to the reciprocable 
movement of the piston to yary the space be 
tween the piston and cylinder during the 
cycle of operations of the piston and cause 
said cylinder to at all times assume a posi 
tion in axial alinement with the piston in all 
positions of the latter during the recipro 
cation thereof. 

he tially as and for the E. specified. 
combination of a reciprocable pistoni apis . 

cable piston; a 

1888,075 

5.In an internal combustion, engine, the combination pf a reciprocable piston; a pis 
ton cylinder having fuel-intake and exhaust 
ports and a head the bore of which is trans 
verse to the-bore of the cylinder with which 

supported rotary valve engag 
ing in said control the opening and 
closing of the cylinder ports and to support 
said cylinder to have longitudinal recipro 
cable novement in the same direction as the 
movement of the piston during the com 
pression stroke of the piston and in a direc 
tion opposite, to the movement of the piston 
during the exhaust-stroke of the piston to 

70 
the cylinder ports communicate; and an 
accentrict 

75. 

80 
vary the space between the piston and cyl 
inder for the purpose specified. . . . 

6. In an internal combustion engine, the 
combination of a reciprocable piston; a R 
ton cylinder having EE ty Yalve 
mechanism to control the charge of fuel to the cylinder through one of said ports and 
the exhaust from the cylinder through all. 
of said ports; and means to support the cyl 
inder from said valve mechanism to cause 
said cylinder at all times to assume a posi 
tion in axial alinement with the piston and 
to have longitudinal movement imparted 
thereto, substantially as and for the purpose 
specified. 

7.In an internal combustion engine, the combination of a reciprocable pistori; a pis 

90 

95 

to cylindériainfaintain his 
ports and a valve chamber with which said 
ports communicate; and an eccentrically 
EPs rotary valve to operate in the 
WLF we chamber, substantially as and for the 
purpose specified. : 

8. In an internal.combustion engine, the 
combination of a reciprocable piston; a pis 
ton cylinder having fuel intake and exhaust 
ports and a valve chamber with which said 
ports communicate; a rotary valve to oper 

inder through the cylinder ports; and 
means to eccentrically support said valve 
and impart movement to the cylinder role 
tive to the movement of the piston, substan 

9. In an internal. ustion engine, the 
combination of a crank shaft and a recipro iston cylinder having fuel 
intake and exhaust ports. in the head 
thereof, and a valve chamber at the 
head; a valve rotatable in said valve 
chamber operable from the piston to con 
trol the charge of fuel to and the exhaust 
from the cylinder, said valve having trun 
nions the axis of which trunnions is eccen 
tric to the axis of the valve; and heads at 
Rite ends of the valve chamber and 

valve in which the valve trunnions are jour 
naled substantially as and for the purpose 
specified. 

100 
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late in said valve chamber to control the 
charge of fuel to and exhaust from the cyl 110 
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10. In an internal combustion engine, the at opposite ends of the valve chamber and 80 
combination of a crank shaft; a recipro 
cable piston connected thereto; a piston cyl 
inder having fuel intake and exhaust ports 
in the head; a valve chamber integral with 
the cylinder; a valve rotatable in said valve 
chamber having trunnions the axis of which 
trunnions is eccentric to the axis of the 
valve; heads at opposite ends of the valve 
chamber and valve in which the valve trun 
nions are journaled, one of said heads hav 
ing a Fort connected to the fuel supply and 
the other head having a port connected to 
the exhaust outlet, and said ports adapted 
to be placed in communication with the fuel 
intake and exhaust ports of the cylinder 
through the valve; and means to operate 
the valve from the piston, substantially as 
and for the purpose specified. 

11. In an internal combustion engine, the 
combination of a crank shaft; a piston piv 
otally connected to the crank shaft; a pis 
ton cylinder having fuel intake and exhaust 
ports in the head; a valve chamber consti 
tuting a continuation of the cylinder head; 
a valve rotatable in said chamber having 
supporting trunnions, the axis of said trun 
nions being eccentric to the axis of the 
valve; heads supported in a fixed position 

nected to the fuel SEY 

valve in which the valve trunnions are jour 
naled, one of said heads having a port con 

and the other head 
having a port connected to the exhaust out 
let and said ports adapted to be placed in 
communication with the fuel intake and ex 
haust ports of the cylinder through the 
valve; and means to connect and rotate the 
valve from the crank shaft, substantially as 
and for the purpose specified. 

12. In an internal combustion engine, the 
combination with a cylinder having awa 
terjacket and fuel inlet and exhaust ports, 
and a piston to operate therein, of a rotary 
valve having trunnions whereby it is rota 
tably supported; by-passports in said valve 
to connect the cylinder ports with the source 
of fuel supply and the exhaust; a water 
jacket in the valve around said ports hav 
ing an inlet in one of the trunnions and an 
outlet in the other trunnion; water inlet 
and outlet pipes connected to said trunnions; 
and inlet and outlet pipes connected to the 
water jacket of the cylinder and having a 
flexible joint connection with the outlet and 
inlet pipes of the water jacket in the valve. 
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