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To all whom zt QY CONCETIL: | |
Be it known that I, FRANCIS M. RITES

“citizen of the United States residingin Ibhaca,

in the county of Tompkms and Sta,te of New
York, have invented certain new and useful
Improvaments in Valve-Gear for Explosive

and Internal-Combustion Engines; and I do

hereby declare the following to bea full, clear,

and exact deseription of the 1nvent10n such

as will enable others skilled in the art to
‘which it appertains to make and use the same.

My invention relates to improvements in

- valve mechanism for explosive and internal-
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“combustion engines, and more especially for

engines of what are known asthe ** two- cyeTe

type and my invention consists in a novel
‘valve-gear controlling the admission of an
exploswe charge to the compression-chamber
of such an engine, in the novel adjustable
mixing-valveemployed, in thenovel construe-

tion of a deflecting-vane and the relation of
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~ base of such an engine.

an igniting device thereto, and in other fea-

tures of combination, construction, and ar-
rangement of the pdrts a8 heremafter point-
ed out in the claims.

The objects of my.invention are to increase

the efficiency of explosive and internal-com-

bustion engines of the type mentioned, to im-

provethe mechanism em ployed forr eﬂ'ulatmn‘

or varying the speed thereof, to render the en-

‘ginereversible,toprovide 1mpt'oved means for

regulating the pmportwns of the charge and

for varying such proportions while the engine-

isin operation, to render ignition more certain
and thorough,toavoid pOl]I]leﬂ' of the valves,

“and wenerally to make the mechanism of the
engine as simple, compact and lehable as

| posmble D
I willnow p1 oceed to. descmbe my mventwnm_

with reference totheaccompanying drawings,
which illustrate certain forms of the inven-
tion, and in which—

Fln'me 1 shows a central vertical secblon of
a mo cycle gas-engine embodying my inven-
tion. Fig. 2 is a side elevation of the base
of such an engine, themixing-valve being sec-
tioned longitudinally and means being shown
for sh1fbmfr the eccentric by hand and there-
by for chano'mﬂ" the direction of motion of
the engine. Fw 3 is an end elevation of the
 Fig. 4 is a similar

view showing an engine prowded wwn an

' automatm speed gOVvVernor.

-_pu%es a Jacketed working cylinder 1

face view, on a 13,1 ger scale, of the eccentric
and parts connected therewwh showing the
means. for shifting the eceentue by hand

Flﬂ' 518 a detml

Fig. 6 is a section of the same partson a plane

at rwht angles.

The engine shown in the drawings com-
, piston
2, closed crank-case 3, cmnk shaft 4, conueet-
ing-rod 5, and era,nk disks 6. The cylinder
is prowded with an exhaust-port 7 and with
an inlet-port 8,

the crank-case. The crank ¢ase communi-

Go

connecting said cylinder with

cates with. the portion of the cylinder lying

beneath the piston by opening 9. It is also

| provided with an admission-port 10, the en-
trance of air and gas through which into the

crank-case is eonmolled by the hereinafter-
mentioned mixing-valve. The piston is pro-
vided with a deﬂectmmvane 11, which while
performing the usual fu netions of such a vane
is of special construction for a special pur-
pose, as herein described.  Ports 7 and 8 are
arranged to be uncovered suecesswely by the

haust-port being first uncovered, so as to re-

combustion.
Heretofore the 1nlet valveb of engines of this

‘tvpe have usually been suction-operated pup-

pet-valves, which are lifted and then caused

‘to seat violently each time the crank-shaft

revolves. Power is lost by lifting the valve
against its spring, while the ha,mmermcr of

| the valve againstits seat causes noise and def-

ormation of the valve and its seat. In the
engine herein illustrated and described I em-
ploy a valve, preferably of the rotary oscil-
latory type, which passes over its port so as
to positively open and close the same without
pounding and wx_thout the exercise of undue

force.

In enﬂ'més of this type the amount of the

charge has usually been controlled by throt-

tling the admission of the charge to the crank-
case or to the engine-eylinder. Inthisengine
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,-p1st0n in its downward movement, the ex- .

lease the gases remaining in the cyhnder and
then the pmt 8 being uncwered so that the
| eharge under pressure in the crank-case may
pass throufrh said port into the eylinder and,
being ¢ deﬂected by the vane 11, may be deﬂect—

| ed so as to sweep through the cylinder and
‘drive therefrom the remaining pmducts of
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- and mixing valve.

_ by means of a shaft 14, having an arm 15

IO
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‘to the position of the sleeve.

2

I accomplish the same purpose by varying the |

duration of opening of the admission-valve.

I thereby avoid waste of power by throttling
the charge. |

12, Figs.1 and 2, is the aforesaid admission
It is a eylindrical valve
within a valve-chamber 13 and is oscillated

connected by an eccentric-rod 16 to the strap
17 of an eccentric 18, mounted on the crank-
shaft. Itis provided with a port 19, adapted

to register at proper times with the admis-
One end of

sion-port 10 of the crank-case.
the valve 12 is open for the admission of air.

At the other end said valve is provided with

a hollow cylindrieal extension 20, mounted
within asleeve 21, itself mounted in a reduced
portion of the valve-chamber 13 and adapted
to be moved longitudinally by means of a
screw-nut 22, secured to the valve-casing. In

vided with a corresponding port 24, adapted

to register more or less completely with such |

port and with a gas-supply port 25, according
A hand-wheel
26 is provided for rotating the nut 22, and
thereby moving the sleeve 21 back and forth,
and this hand-wheel may be operated while
the engine is running.
time of opening of the valve is arranged to
be varied by shifting the eccentric 18 across
the shaft. For this purpose if a disk eccen-

tric be employed, as shown in Fig. 3, thesaid |

eccentric may have a'slot 27. Inthe case of
an overhung eccentrie, as shown in Fig. 4,
the eccentric may be a pin 28.
of eccentrics are equivalents of each other.

~ Adjustment of the eccentric may be effected
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either by hand-operated means, as shown in
Fig. 2, or by an automatic speed-governor, as
shown in Fig. 4. If shifted by hand, the di-
rection of rotation of the engine may be
changed by shifting the eccentric past the
dead-point, a great advantage for marine and
automobile engines. The hand - operated
means for doing this comprise a hand-lever
29 and anotched sector 30.

52, longitudinally movable in an axial recess
of the crank-shaft, but arranged to rotate

with such crank-shaft. Block 31 is arranged

toimpart axial movement to the stem 32, while
permitting rotary movement thereof. . The

eccentrie 18 is not mounted directly upon the

crank-shaft, butis mounted thereon by means
of a rack 33, having a sliding bearing in said
crank-shaft, but secured to the eccentric and
having inclined rack-teeth engaging corre-

‘Sponding rack-teeth of stem 32. Itisobvious,

therefore, that by moving said stem in or out

the eccentric may be moved across the shaft |

In either direction, and thereby the degree of

eccentricity of said eccentric and the travel
of the valve 12 may be varied withont vary-

ing the time of opening of said valve, the time
of closing the valve, however, varying with

~drawn

The two types |

The hand-lever is-
connected to a block 31,mounted upon a stem

741,977

its throw, and it is also obvious that by mov-
ing the eccentric past the dead-point the di-
rection of rotation will be reversed, the suc-
tion and compression strokes being trans-
posed. | | |
Thegovernor (shown in Fig.4)isof ordinary
type, and consists of a weight 34, pivoted at

99 to a carrying-wheel 36, mounted upon the

crank-shaft, centrifugal motion of said weight
being resisted by spring 37.

The operation of this engine is as follows:
On the upstroke of the engine the valve 12 is
opened, and the mixture of air and gas is
into the compression-chamber 3
through the suction produced by the upward
movement of the piston. The admission-
valve closes at a point determined by the po-
sition of the eccentric. At the same time an-

~other charge, which has entered the eylinder
previously from the crank-case 3 in a manner
said tubular extension of the valve 20 there |
18 a port 23, and the valve-sleeve 21 is pro- |

hereinafter described, is compressed and at
or near the end of the upstroke is ignited.
On the downstroke the charge so ignited ex-
pands, and at the same time the charge drawn

intothé crank-chamber 3iscompressed. Near
“the end of the stroke the exhaust-port 7 is un-
~covered, and the gas under pressure remain-

ing in the eylinder is released, and shortly

) thereafter the inlet-port 8 is opened, and the
The duration of the

compressed gas within the crank-case rushes

‘through the said port into the eylinder 1, be-
‘ing deflected by the vane 11 in such manner

that the burned gases are swept from the eyl-
inder intothe exhaust-port: Onthenextsuc-
ceeding stroke the operation above described
1s repeated. If the engine is provided with
an automatic speed-governor, said governor
will adjust the point of closing of the mixing-

valve so as to admit to the crank-case the
‘proper amount of mixed airand gas required
to maintain uniform speed of the engine.
the engine is provided with hand-operated
‘means for shifting the eccentric, the latter

If

may be adjusted by hand, and thereby the
speed of the engine may be varied within wide
limits or the engine adjusted for varying load

or the direction of rotation changed. To

change the direction of rotation, the hand-le-
ver 18 moved far enough to shift the eccen-
tric from one side of the shaft to the other.
Thisreversesthe eccentricity of the eccontric,

and therefore reverses the direction in which
the engine will run.

If the stored pressure
in the crank-case is not sufficient to start the
engine in the new direction after reversal in
this manner, it may be started by hand. It

‘18 preferable to vary the proportions of the
charge somewhat as the point of cut-off is va-
‘ried, and this may be done by operating the

hand-wheel 26. By means of this wheel the

speed of the engine provided with hand-op-

erated eccentric-shifting mechanism may also

be varied.

One feature of _i:ny invention resides in the
shape of the deflector 11. It is bent over at

the top, so asto form a pocketin which a por-
| tion of the rich gases from the erank-case re-
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main free from contamination with any of | off operating mechamsm therefor, eomprlsmﬂ'

the products of combustion in the cylinder.

At or near the conclusion of the upstroke

this pocket is opposite. the igniter 88. Igni-
tion takes place at this time, the spark from
"+ the igniter encountering ﬁrst the rich gases
o 'mclosed by the said poc,ket

“ignition, and the flame thus produced will

10

spread without difficulty through the cylin--
der.

By this means the ignition is Iendered

- very certain.
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In another .-.Lppheatlon I have claimed a
valve controlling admission to the engine,

provided with means for adjusting the pm-'

portions of the mixture during the operation
of the engine and operated by variable-cut-
off mechanism. Such invention I do not

c¢laim, broadly, herein.
It 13 obviousthat myinvention is suseeptl--

ble of many variations and modifications, and

I do not limit myself to the details of con-

struction, arrangement, and Operatlon here-
in 11]ustrated and desorlbed
What I elaim is—

1. In a valve-gear for explosive and mter- ,‘

nal-combustion enﬂ'mes,the combination with
an engine-cylinder, a compression-chamber,
and a piston for compressing a charge there-
in, of a valve controlling admission to said
compression - chamber, and variable-cut-oft
operating mechanism therefor comprising a
valve-operating device which openssaid valve
at the beginning of the suction-stroke of said
piston and closes the same at a vauable pomt
in said suction-stroke.

2. In a valve-gear for exploblve a,ud inter-

nal-combustion engines,the combination with
an engine- cyhnder a compressmn-cha,mber

and a piston for compressing a charge there--

in, of a valve eontrolhnﬂ' admwmon to said

compres&,mn chamber, and variable-cut-off |
operating mechanism thexefor comprising a
shifting eccentric which opens said valve ab.
the begmnlnﬂ' of the suction-stroke of said

piston and closes the same at a variable point
in said suctlon-stroke, and means for shift-
ing said eccentric.

3. In a valve- -gear for BKPIGSIVG and inter-

nal- combustion engines,the combmatwn with
an engine- cylmder, '

“charge therem of a valve eontrolling admis-
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sion to said compression-chamber, and vari-

able-cut-off operating mech'a,nism therefor

comprisingashiftingeccentricmovableacross

said shaft but to one side of the axis thereof,
and arranged to open said valve at the beﬂ-

ginning of the suction-stroke of the said pis-

ton and to close the same at a variable point

in such suction-stroke, and means for sh1ft-—_

ing the eccentric.
. In a valve-gear for exploswe and 11:11;61‘
nal-combustion engines,the combination with

an engine- cyhnder a closed crank-case, and
a plston forming both a power and a com-

pression plsmn of a valve controlling ad-

This insures

shaft ) compressmn—j
clnmber and a piston for compressing 2

a valve-operating device which opens said

‘valve at the beginning of the suection-stroke

and closes said valve at a variable pomt in
said suction-stroke.

5. In a valve-gear for exploswe and inter-
nal-combustion engines,the combination with
an engine-cyvlinder, a closed erank-case, and
a plston forming both a power and a compres-

mission to said crank-case, and variable-cut-
off operating mechanism therefor, comprising
a valve-operating device which opens said
valve at the beginning of the suction-stroke
and closes said “valve at a variable point In
said suction-stroke.

6. In a valve-gear for exploswe and inter-
nal-combustion engines,the combination with
an engine- eyl_mder havmfr an admission-port
adapted to be opened and closed by the pis-
ton, apiston, and a compression-chambercon-

‘nected to the cylinder by said admission-

port, of an admission-valve controlling ad-

mission to said compression - chamber and

variable-cuf-off operating mechanism. there«_-

for, comprising a valve-operating device
which opens said valve at the beginning of

the suction-stroke and closes the same at a
variable point in said stroke.

7. In a valve-gear for explosive and inter-
nal-combustion engines,the combination with
an engine-cylinder, a closed crank-case, and
a piston forming both a power and a compres-
sion piston, of an oscillatory valve, control-
ling admission to sald crank-case, and vari-
able cut-off operating mechanism therefor,
comprising a valve-operating device whmh
opens said valve at the beginning of the suec-

‘tion-stroke and closes the same at a Vamable

point in said suction-stroke.

3. In an explosive or internal- eombustmuh'
enﬂ'me the combination with a eylinder hav-
ing an admission-port, of a piston having a
'deﬂecbm g-vane thereon which 1s opposite the
adm;ssmn -port when the latter 18 open, and
is provided with a cavity adapted to retain
aportion of the rich entering gases, clearance

being provided between the deflector and the
cylinder-walls, and igniting means arranged

to register mth said camty in one posmon of
‘the |

p1ston
9. In a valve-gear for explosive and inter-

nal-combustion engines,the combination with .

an engine-cylinder, 4 compression- -chamber,

and a piston for compressing a charge. there-_

in, of a valve-chamber, a rotary valve there-
in controllmn' admwsmn to sald compression-
chamber, a.rrantred to open and close a port

leading thereto, having an opening for the

entrauce of air, and having also a cylindrical

extension having a port in registry with a
‘gas-admission port in said valve-chamber, a
'reﬂ*ulatmw valve-sleeve interposed between
sald extensmn of the rotary valve and the
sides of the valve-chamber, and a rotary eap
“held against longitudinal motwn but having -

mission to said erank-case, and variable-cut- | serew- -threads enﬂaﬂm ¢ said remlatmgrvalve-

-
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sion piston, of a mixing-_valve controlling ad-
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sleeve and arranged by its rotation to move |

sald sleeve longitudinally to regulate the ad-
mission of gas. _ _ -

10. In a valve-gear for explosive and inter-
nal-combustion engines,the combination with
an engine-cylinder, a closed crank-case, and
a piston forming both a power and a compres-

- sion piston, of a valve controlling admission

to said crank-case, and variable-cut-off oper-
ating mechanism therefor comprising a shift-
Ing eccentric adapted to swing across the
shaft from onesideof the center thereof to the
other, and means for moving said eccentric.

11. Inavalve-gear for explosive and inter-
nal-combustion engines, the combination with

an engine-cylinder having an admission-port |

741,977

adapted to be opened and closed by the pis-
ton, a piston, and a compression-chamber
connected to the cylinder by said admission-
port of an admission-valve controlling ad-
mission t0 said compression-chamber, and
variable-cut-off operating mechanism comi-
prising a shifting eccentric adapted to swing
across the shaft from one side of the center
thereof to the other, and means for so mov-
ing said eccentric. | |

In testimony whereof I affix my signature
in the presence of two witnesses.

| FRANCIS M. RITES.
Witnesses: -
HARRY M. MARBLE,
- A. H. PERLES.
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