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“T'o all whom it may concern:

PATENT OFFICE.

UNITED STATES

'ROBERT G. GLA_R‘K, OF BROOKLYN, NEW YORK.

INTERNAT-COMBUSTION ENGINE.

1,383,075.

Be it known that I, Roperr G. Crarg, a
citizen of the United States, residing in the
borough of Brooklyn, in the county of
Kings, city and State of New York, have in-
vented new and useful Improvements in In-
ternal - Combustion Engines, of which the
following is-a gpecification.

This invention relates to internal com-
bustion enginés 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
genoeral construction of engines of this type

5 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 n

power or crank shaft is tha¢ the piston and
cylinder become quickly worn due to the
Iateral force or pressure of the piston there-
by affecting the economical operation of the
engine an 'shortening the life of the same,

- and it is an object of the invention to over-

25

come thig disadvantage by supporting the
cylinder so that it will at all times assume a
osition in axial alinement with the: piston

. In all positions. of the piston during the re-

30

35

‘durin,

ciprocation thereof and whereby the ex}mn—
sive force or thrust of the power medium
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
having 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 praportioned rela-
tive to the movement of the piston as to
leave 2 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
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
‘the products of combustion from the gqm- ;

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
clearance between the head of the cylinder
and piston with the result that a portion of

8pecification of Lotters Patent. Patented June 28, 1921.
-Application filed July 6, 1818. Serial No. 107,756; '

the burnt gases. remains in the cylinder. It
ig 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
mechanism to rotate on an axis eccentric to
the axis of the valve and mount the piston
cylinder npon: the valve to permit of oscil-
Iatory movement of the cylinder and impart-
1n¥ reciprocatory movement to the cylinder
relative to the movement of the piston.

A further object of the invention is to
provide improved igiu.iting means includinﬁ
an electric spark plug whereby the spar
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 fo provide means to wipe
the sparking points of the plug to clean off

“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 u 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
A—A of Figs. 2 and 3.

Fig. 2 is a sectional end elevation taken on
the Ime B—B of Fig. 3.

Fig. 3 is a plan view. L

Fig. 4 is a longitudinal 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. 8 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 .

Fige. 7 to 10 inclusive are diagrammatic
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views to show the different positions of the.
valve, cylinder and piston during a cycle
of operations of the engine. -

Similar characters of referance designate -

like parts throughout the different views of
the drawings. - T ¥

The embodiment of my invention shown
in the drawings consists of & crank shaft. 11
journaled in a crank case 12 and to which
shaft o piston 18 is connected by a rod 14;

‘the rod having a pivotal connection with g

crank pin 15 and a fixed or rigid connection
with the piston. The piston 1§ reciprocable
in*s cylinder 16 having ports 17; 18 in the

‘head for the entrance of the fuel charge and

the exhaust of the products of combustion,

.20
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‘upwiard from the

and has a water jacket 19. The head of the

cylinder has an extending portion 20 which

is in the nature of a continuation of the cyl-.

inder, to which is removably connected =

similar shaped portion 21 to provide a cy-

lindrical valve chamber o}{én' at. opposite

ends or the sides of the cy inder and with

which the ports 17 and 18 cominunicate,
A valve (designated in o g

ﬁinera.l wa,
V) to control the charge of fuel to an

by
the

exhaust from the cylinder through the ports -

17 and 18 rotatably engages in the valve
chamber, the snid yalve having trunnions 22,
28, the axis of which trunnions is eccentric
to the axis of the valve, whereby the valve is

journsled in bearings or pillow blocks 24, 25

at the upper ends of standards 26 extending
; crank case and retained in
said bearings by caps 27, 28. The bearings
and caps have annulnr,ﬁp.nges as at 29, to
engage with the ends of the valye 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.

‘ns a pivotal support for the cylinder to per-
mit ‘oscillatory movement of the cylinder -
and impart reciprocatory movement to tho

¢ylinder relative to the movement .of the
piston for s purpose to be hersinafter de-
scribed. s .
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
95 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-pass port 33 in the valye adapted to
connect said cylinder ports with a port 34
in the bearing 24 to which is connected an
exhaust outlet pipe 85. The valve is rotated
from the piston through the crank shaft at
one-half the vclocity of the crank shaft
through a miter iazu' 36 fixed to the cranlk
shaft meshing with a miter gear 37 fixed to a

shaft 38 jourpaled to rotate on a_vertical

axis in bearings 39 extending laterally from

-the sotirce o

The valve also serves .
“especially the sparking;iﬁoinﬁs‘ of the plug

‘the ports 30,

1,368,075

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. I

_To ignite the fuel charge in the combus-
tion chamber of the cylinder an electric igni-
tion or spark plug 42 is secured in a rece
portion 43 of the valve by a nut 61 with the
sparking points of the plug within the pe-
riphery of the valve. The p'luﬁlis connected
by a current conductor. 44 with a terminal

‘contact 45 carried by and insulated from the

valve, as at 46. The contact 45 is adapted to
intermitl;entlfy e})lac,e the plug in circuit with

f electricity during the rotation.
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 8
circle to advance or retard the contact. and
thereby the spark of the plug: The.spark-
ing points of the plug ignite .t:hq fuel chiarge
through an opening 64 to the recess 43 with
which the gases have comimunication whep
the plu%{Li:_in igniting position. To clean
the sparking

pition of a charge of fuel in cylinder

'E1:oxri&e»"a suitable brash 62 carried by a
‘bracket. 63 on the portion 21 of the velve
chamber, the bristles of the brush being of

guch length to extend through én opening 64

in the valve chamber in line with the move-

ment of thé plug as 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 sparlﬁngﬁ points. at
oll times. By the provision of the openin§
64 in the valve chamber the spark plug .anc
may be examined it will without remova
of the plug. -

To cool the valve and valve chamber the

_valve has & water chamber or jacket (shown

way by 49) to extend around
83 and the recess for the spark
plug, said chamber having an inlet 50 ax-
islly in the trunnmion 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-

in a general

_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 86, the
packing and sleeve being in the nature of a

points of the plugh'after the ig- -
e
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pipe 51 n. ﬁ‘i'hlb nﬂaxihhjﬂmt
wnmc&u?g, B al 58, wnﬁm -pipe 51, and
aled has an outled conmected u&p&ﬁﬂ
theongh & flexible joint

the- ontlet - aﬁafurm!zwmrimmot
the velve. the fexible joint conmectiona
ﬁﬂ,mwthnautht ﬂ BB tha inlet

snd outlet pipes 57 mt intorfare
th the rempro 'lz movements of the
_ cylindar.

18

&b

‘35

10

8& chamber
. Prarin

14

. muniention with the

" thiz time having bean brought

C kilees

13

-shown in Fig. 8.

mwammm&%%nmmmhd
byhemﬂawindmm
m?ugamemmmthem&oithnww
ve chamber by springs 64 intey be
tween one of aqf heﬁhmdnmlt on the
nd&?ﬂtﬂdofﬁiﬂm&
mnubshnnmyumdlm
Amsuming the

gh ‘Fi Thumpiiﬁmm f
OwWD in in
inder at thn &

nd.of m;:hmm or mmgmg

ﬂtmhe pon. the next ontward or metion
the valve will move to
in connection with the

th hh f fwol 'lﬁdﬁhmmptoﬁ:
wi e sourcea U BEPp
port 3L andd pipe 32, 28 5huwnyh:| Fl Ty the
port 50 bamg mhatanﬁlll “tall
atent i degm of mnﬁuhm uf £hw
erank ' will Jmep moving stance
nndﬂnthamstuumcheathgmﬂafﬂxm-
itg&ahm]mwﬂwmnk%:&mwﬂwﬁ
ontirely shntuﬂ'hythamlvam&ﬂw
will ossame the substanti
ring thuf naxt

mnl*utian
uffm!wﬂlbﬂ

uf
the piston, or 180 4
the cyank shaft, the ¢
compeossed in the eylinder and simults-
msmu[y with the sompression stroke of the
pistan the cylinder will be moved by its
viive gapport in the same divection as the
movement nfthepmbzm hut to o less extent
nngd when the hae renched the end of
ity compression stroks, 8 clearanes space, as
ﬂ}mm it B8 in Fig. iﬂl will be pmagjn’g thia
clesrance spacs, id ia eusbomary, being one-
%mm of the volume of the combustion
, or one-thind of the pighon sirale.
' thia movement of the n And
t the spark

eyl rlﬂ:ﬁ walve Msm d R
plug and the i f#al T
in the val waha;l':“n%n wuh@t?mcg g
der port 18 and thmgh vt in oo
{ fnel charge,
nrk phug ut
b angogY-
wont with or passad ovar the contact termi-
nal 47 and s spuck crented at the sparking com
points of the plug nnd the fuel charge ig-
nited. At this time combustion of the fael
)]';lam' umd the o, iz fored from
the cylinder, ths further movement of the
valve moving the spark plog oot of range of

tha sontact barminal 45 uf the

of fﬂdﬂn and
- the

combustion of the fuel charge thus prevent-
ing soot and earbon ar collectin

-on the ks At the neet mward
-wxmn%mpim the sxhanst pmn

of the valve will connert the
ith 1B of the cylinder with the port 84 mdat—

baust 85 ﬂm exhaugt ports being en-
tively I;}:l o crank ghaft lmzs ™-
uﬂg‘:d :ahd’.mmlly ] dcgmm, a6 shown
m g
Simultsnoously with the exhauost stroke
of the piston the cylinder is moved by its
eccemtris valve anpport in w direction op-
posite to the movement of the piston; but to
n less axtent, and when the piston hus
reached the end of ifs cxhanst giroln the
gplinder will hwve terminated sid ove-
mant with the space belween the cylinder
hnud snd plston reduced to a minimum whea
ﬂ&mwm again be in the | shown
ig. B with prnm{:all | of the burnt
ndm thos insur-

gwtad from the
n dnrga in the c¥l-
which will ig:nite wore readily and

mﬂmm—
m; ar nml ued for u ghrnn chn
E:m"g King p e o kD

B SpAar] nts spark plug wi
bo moved mmoh the brush 63 tharet Hlmg
ing & earbon or o reign B
i “%-am oints.

d p

B mdwng the piston rod rigid with the
conmctmg rod 14 the lnteral movement im-
partad to the piston as the crunk shaft fs re-
volved will be imparted to the eyhmisr
g which iz parmissibls due to its pivotal su;
port upon the valve, with the result that the
aylinder ore relicved of the
aternl thruat and the consequent wenr o
piston and cylinder. Furthermore the
exmamsicn threst of the fuel during combus.
tion on the piston ia et pfl times direct in

" sﬁrm%t line with the center of the erunk
'pi;mf ghuft,

The valve will wenr fight antomatically
due to the u[mnrd thrust of the swinging
eylinder na it ap the action of the pia.
ton and as tion takes place in the
cylinder. Thn m:untnmty of ﬂm valve with
ralatich to it s mg mmnmys in such
thit the valve will: of one-third
Mmmmkﬂuftbn[mtml ﬂ.ﬂdt&\ﬂ“h
mderdnod that when the valve is substan-
tially ut right nmg:- to the foree amnlng
upon l‘lt%‘b}' Do e d11'211!;1«1' ltmlmmg fores

i) o uring the rompros.
“‘lm n streke and ghﬂe comtbmetion ja tu];nng
plm in the cylinder, the valve will act ng a
errmk and fret turn itsel? and nfter ower-

regiptance snd friction will transmit
md-rlnc powér to the power or crank sheft.
Hawm, it is not intended to take power
from this sotres gther than that which is
neceasary to agsist in revolving the valve. It.
will be noted thst this friction cnly tokes
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place during the compression snd “power
strokes of the piston and while the valve ia

in thie most favorable. position to overcome-

such friction, and the eccentric-throw. of the
_5 valve returns during the intake and exhaust
strokes of the piston and while there is prac-
tically no force to overcome. and swings
arotnd in time to réceive the expansive

forces of the gases in the cylinder during the .

10 next power stroke.
Having thus -described .my - invention I
claim :— , o .
1. In-an internal combustion engine, the
combination of a crank shaft, a reciprocable
piston connected thersto; & piston - cylinder,
and means to support said cylinder to per-

‘18

mit said cylinder to.oscillate to assume a.
sition in axial alinement with the piston.

m all positions of the latter during the re-

20 ciprocation thereof, to move the: cylinder in
o E

etion;longitudinalljr of the’ E)xston ‘dtuﬁ',- )
0 vary the

- ing the movement of the piston. ‘ )
‘space between the heads of the yiston and
cylinder for the purpose specified.
9, In an internal combustion engi
~ combination of a crank shaft, a reciprocable
piston connected thereto, a piston cylinder

25

supported to permit said cylinder to be o0s--
ciﬁ)ated through the lateral thrust of the

piston to assume a position in axisl aline-
ment with the piston iz all positions of the
latter during _t!ge reciprocation thereof, dn

to reciprocate said cylinder in a. direction

longitudinal of the piston and relative to.

$5 the movement of the piston to- vary the

space between the heads of the piston and

cylinder durine the power and exhaust
strokes of the piston. : : ﬁh
e

8. In an internal combustion_engine,
¢ombination of a recipracabla piston; a pis-
ton cylinder having & head with a bore ex-
tending transversely to the bore of the cylin-

40

der; and an eccentrically. mounted and rota-
table support for the cylinder engaging 1n’

said head and operable from.a gdqvimi part
of the engine to move said cylinder longi-
tudinally relative to the piston to vary the

113

ace between the eEis(;on and-.cylinder for

the purpose specifi

50 . 4. In an-internal -combustion engine,:the

combination of o reciprocable pistony a pis- -

ton cylinder havihg s head with a.bore
extending transverse to the bore of the cyl-
inder; and a rotatable eccentrically mount-
od 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 vary the space be-
tween the piston and cylinder during the
cyele 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-
85 cation thereof. P

65

60

e, the

.thereto, substantislly as and for the purpose -
. e 1Y)

“charge

-tially as and for the p
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6..In an internal combustion epgine, the
combination of 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 xwhich- 70

.the oylinder ports communieate; and an.
';woe_ntricn]l{] sugggrted rotary- valve engag-
aad

ing in sgid control the opening and
closing of the cylinder ports and to support
said. cylinder to have longitudinal recipro- 75.
eable moverment in the same direction as the
movement of the piston during the com-
pression stroke of- the piston amf in & direc-
tion opposite to the movement-of the piston
during the exhaust.stroke of.the-piston to 8o
vary the space between the piston and cyl-
inder for the purpose specified. R

6. In an. internal combustion engine, the
combination of a reciprocable piston; a pis-
tori cylinder having &ort’s; rotary valve 86
mechanism-to contrel the charge: of fuel to
the cylinder through one of said- ports and
the exhaust from the cylinder through all:
of said ports; and meens to support the cyl- .
inder from said valve mechanism to cause 0
said cylinder at )l times to assume a posi-
tion in axial alinement with. the piston and
to have longitudinal movement imparted
specified. b

7. In an 'intae'rhal;combustidnﬁéngine-, the

.combination of a.reciprocable piston; a pis-

ton cylindér having fuel intake and exhaust -
ports and a valve chamber with which said .
ports commbunicate; and an eccentrically 100

-ml{;ported ‘rotary valve to operate in the
valk

ve-chamber, substantially as and for the
purpose specified. R :
. 8. In an- internal .combustion -engine, the
combination: of ‘2 réciprocable piston; u -pis- 105
ton cylinder having fuel intake and exhaust
ports and « valve chiamber with which said
ports comiunicate; a rofary. valve. to oper:

“gte in said valve chamber to control the -

of fitel to and exhaust from:the cyl- 110
inder - through - the cylinder ports; and -
means to ‘eccentrically support said valve
and impart. movement. to the cylinder rele-
tive to the movement of the piston, substan-

; osé specifiad. - 116
9.”In an: internal.combustion: engine, the
combination:of n crank shaft and s recipro-

~cable piston; a piston cylinder having fuel

intake and exhaust ports.-in . the "head
thereof, and ' a valve chamber at the 120
head; ‘2 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- 125
tric to the axis of ‘the valve; and heads at
oglposit‘.e ‘ends of the valve chamber and
valve in which the valve trunniofis are jour-
naled, substantially as and for the purpose

specified. .. 130
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10. In an internal combustion engine, the
combination of s crank shaft; a recipro-

- cable piston connected thereto; a piston eyl-

10

15

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 Eort connected to the fuel supply and
the other head having a port connected o
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. Tn 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

S

at opposite ends of the valve chamber and
valve in which the valve trunnions are jour-
naled, one of said heads having a port con-

-nected to the fuel supply 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 a wa-
ter jacket 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-pass ports 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.

ROBERT G. CLARK.

30

40

45

50

55



