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SPECIFICATION forming part of Letters Patent No, 741,976, dated October 20, 19083.

Applicatiﬁn filed January 24, 1802, Renewed October 15, 1902, Seri&l_No. 127,389,

(No model,)

To all whom Lt ?’}'M?b?f CORCETI:

Beit known thatI, FRANCIS M. RITES a citi- |

zen of the United Sbate% residing at Ithaea,
in the county of Tomphms and State of New

York, have invented certain new and useful
Improvements in Governing-Valve Gear for

Explosiveand Internal-Combustion Engines;
and I do hereby declare the following to be a
full, clear, and exact description of the inven-
tion, such as will enable others skilled in the
art to whichit appel tains to make and use the
same. |

My invention r'elates to 1mpr0vements in
governing-valve gear for explosiveand other
mtema,l combus‘mon motors, and more par-
ticularly for engines of the four-eycle and
six-cycle types in which combustion takes

‘placein the working eylinderor in each work-

ing cylinder of mulniple c¢ylinder engines
durmw every second or thlrd revolution, as
the case may be..

My invention consists in the novel means |

“employed whereby the charge of the engine
- may be regulated by regulating either admis-
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sion or exhaust, so that uniform speed of the

engine may be maintained without the ne-

cesswy of throttling, with its attendant waste

of power, and without missing explosions.
My invention also consistsin thenovel con-

strunction of the Valve-ﬂ‘ea,r in the novel man-.

ner of operating the va,lve or valves of the
engine by the governor,and in the many fea-

tures of combination, construetion, and ar-

rangement, as will be pomted out heremafter
in the claims.
Heretofore the 1eﬂu1at10n of the 5peed of

internal - _combustlon engines, and more es-

pecially of explosive-en gines,has usually béen
effected either by the employment of a hit-
and-miss governor, which causes the engine

to miss impulses when the speed rises too
high, or by throttling the supply of fuel be-
fore mixture thereof with air, which leads to
uncertainty of ignition, or by throttling the
air-supply or the bﬂppl}’ of mixed air and.
fuel, both of which methods are wasteful of

power, since they involve the exertion of a

considerable amount of power by the engine
In order to avoid.

in drawing in the charge.

these objections, attempts have been made
to accomplish regulation of such engines by
varying the point of cut-off of the explosive |

—
. -

sliding cams,

avoided.
the point of cut oft
oralternatively of exhaust-closure and accom-

mixture; but the mechanisms for this purpose
heretofore devised have involved the use of
difficult of adjustment by a
gOVernor and requiring the use of governors
of, inefficient and slow- actnm types and the

‘use of connecting devices contammg an ob-

jectionable number of parts and joints. In

‘the valve-gears herein illustrated and de-

scribed, howevel the valve mechanism is di-

rectly 'eonneeted_ with and operated by a gov-
ernor,which may be of a very efficient, power-

ful, and quick - acting type—such as a fly-
Wheel covernor—and the use of sliding cams
or the like adjusted by the governor is
The governor is arr anfred to vary
of the explosive mixture

plishes this by shifting the eccentric or other
valve-actuating devme employed in accord-
ance with ehann'e in position of the governor-
weight. |
The objects of my invention are to improve

the governing mechanism of explosive and
mternal-combusmon engines of the class de-
seribed, to render the same more rapid in ac-
tion, more sensitive, and capable of effecting
closer regulation of speed with greater econ-
omy, to decrease the number of parts and
joints of such governing mechanism, to adapt
the same for operatmn by ﬂy-wheel govern-
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ors, and generally to make the governing

mechanism as sunple effective, and rehable

‘as possible.

1 will now pr oeeed to describe my inven-

tion with referencetotheaccompanyingdraw-

ings, in which certain forms of valve-gear
embodying my invention are illustrated, &nd
will then pomt out the novel featmes in

claims.

In the said dlamnws, Flﬂ*me 1 shows one

form of valve-gear eontwllmﬂ' admission 1n
‘which separ ate admission aud cut-off valves

are employed, the said valves being located
in separate valve- chambers, the va,lves and

valve-chambers being shown in section. Fig."
2 is asimilarviewillustrating a form of valve-
‘gear in which separate admission and cut-off
'Valveb are employed, the latter being a rid-

ing cut- off valve located within the admls-
swn -valve. [Kig. 3 is asimilar view illustrat-
ing another fmm of valve-gear in which one

valve performs the functlons both of the ad-
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mission - valve and of the cut-o
either of the preceding figures, being given a
compound motion, as hereinafter described.
Fig. 4 is a detail view of the rocker-arms of
the valve-gear of Fig. 3 shown in a different
position. FKig. 5 is a view similar to Figs. 1,

2, and 3, illustrating another form of valve- |

gear In which a single valve performs the

funections both of an adinission-valve and of

acut-off valve. Figs. 6and 7 are views show-
Ing indicator-cards such as are characteris-
tic of engines governed by varying the cut-

off and by throttling the admission, respec-

tively. Fig. 8 is a view similar to Fig. 1, the
valve-gear illustrated being arranged to vary
the point of exhaust-closure. Fig. 9isa view
showing an indicator-card such as is charac-
teristic of an engine governed by varying the
point of exhaust-closure. Fig. 10 shows s
transverse section of an engine - cylinder
through the exhaust-valve chamber and shows

- mechanism for operating an exhaust-valve

25

30

35

40

- pivot the ececentric swings across the end of
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‘bushings is optional.

which may be used in connection with the
mechanism for operating admission - valves
illustrated in Figs. 1, 2, 8, and 5. |

In the several figures of the drawings illus-

-trating valve-gears the engine-bed and other
portions of the engine not required for the

purposes of this deseription are omitted.

In Kig.1 an engine-eylinder 1, fly-wheel 2,

and a governor-weight 3, pivoted to the fly-
wheel at 4, are shown. | |

T'he particular governor shown is of my in-
vention and is covered by Letters Patent No.
034,579, dated February 19, 1895, and is in
common use and requires no specific descrip-
tion. |

Numeral 5 designates the governor-spring.

‘The governor-weight carries a valve-actuat-

ing device, which in this instance is an ec-
centric 6 of ‘the pin type, so mounted on the
weight that as the latter swings about its

the crank-shaft on which the fly-wheel is

mounted, being always to one side of the cen-
ter of the fily-wheel, however. The throw and

angular advance of the eccentric are thereby

varied, and so the point of cut-off of the valve
operated thereby. Instead of a pin eccentric
a disk eceentric may be used without the ex-
ercise of invention, disk eccentrics being em-
ployed frequently in governors of this type.

-The eylinder is provided with two valve-

chambers 7 and § for admission and cut-off
valves, respectively, and in these valve-cham-
bers are liner-bushings 9 and 10, in which the
ports are cut accurately; but the use of such

11 1s of the piston type and the cut-off valve
2 18 a hollow sleeve.

T'he engine shown is of the four-cycle type,

in which an impulse is received every second

- revolution, and therefore the valve 11 is op-

erated by a crank-pin 13, (shown in dotted
lines,) driven by reducing-gears 14 and 15
having a ratio of two to one, gear 15 being
mounted on the main crank-shaft of the en-

18 much greater.

The admission-valve

731,976

valve of | gine. If the engine were a six-cycle engine,

the ratio of these gears would be three to one.
The mechanism shown for imparting motion
from crank-pin 13 to valve 11 comprises a
valve-stem 16, a valve-rod 17, and a rocker-
arm 18; but the particular mechanism em-
ployed for this purpose is immaterial. Any
suitable means may be employed for trans-
mitting motion from the eccentric 6 to the
cut-off valve 12. I have shown for the pur-
pose a valve-stem 19, an eccentrie-rod 20, and
a rocker-arm 21. |

The cut-off-valve chamber 8 is provided

‘with an admission-port 22 and with a port 23,

connecting said valve-chamber with the ad-
mission-valve chamber7. A port24 connects
the latter valve-chamber with the engine-cyl-
inder. The partsof the valve-gear are shown
in a position of early cut-off, the throw of the

eccentric being little greater than the lap of
the valve.

At low speeds or when the engine
18 at rest the eccentric will ocecupy another
position, such that the throw of the valve 12
The relative positions of
the eccentric and valve-crank pin 13 are such
that at the beginning of the admission-stroke
when port 24 is open port 23 is likewise open
and the incoming charge has free entrance
to the cylinder, the admission of the charge
being cut off through the closing of port 23
by valve 12 at a point in the stroke deter-

' mined by the position of the governor-weight

3, cut-off being as rapid as in an automatic
cut-off steam-engine. The governor-weight

-3 shifts its position according to variations in

load on the engine in the well-known manner,
so that the admission of the charge is cut off
at the proper time to insure uniformity of
speed of the engine, and the governor being
of a powerful and sensitive type will main-
tain the speed of the engine within narrow
limits. o .

Although valve 12 will open port 23 at the
beginning of the working stroke of the en-
gine as well as at the beginning of the ad-
mission - stroke, valve 11 will keep port 24
closed during the working stroke, since it re-
ciprocates at half the speed of the cut-off
valve. |

- Any suitable exhaust-valve and operating

mechanism therefor may be employed.

It will be noted that valve 12 is substan—-

tially the same as what is known as a *“riding
cut-off valve,” although located in a different
valve-chamber from that in which the main
valve is located. In Fig. 21 haveillustrated
valve mechanism in which a similar riding
cut-off valve 12’ is located in the same cham-
ber with and within the admission-valve 11’,
the constructions in other respects being sub-
stantially the same. The incoming charge

enters the valve-chamber 7' through a port
22" and a corresponding port 25 in valve 11/,
passing out into port 24’ through a port 28’
i in valve 11" when said port 23’ is uncovered
by valve 12" and when port 23’ is in registry
with said port 24'. The valve-stem 19 and
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valve-rod 20 are connected by a rocker-arm
21, pivoted at an intermediate point, since in

obvious, therefore, that my invention will

3

| eycle during the compression-stroke. It is '

this form of valve-gear the direction of mo- | result in important economy over the method 7c
tion of the cut-off valve must be opposite to | of governing by throttling the admission,
¢ the direction of motion of the valve 12 of Fig. | while it makes it. possible to ‘maintain uni-
" 1 in corresponding portions of the stroke of | formity of speed to an extent not possible of
the two engines. _ | o attainment by the hit-and-miss method of

In the form of valve-gear shown in Fig. 3 | governing. | | : 75

 a single valve performs the functions bothof | The speed of an explosive or internal-com- |

ro an admission-valve and of a cut-off valve. | bustion engine may also be regulated by reg-
This valve is designated by reference-nu- | ulating the duration of the exhaust period,

meral 26. Numeral 22" designates the ad- | the governor being arranged to shorten the

mission-port to. the valve-chamber 7", and | exhaust period if the normal speed is exceed- 8o

1s

numeral 24 the port leading from said eham-

ber to the engine-cylinder. As in the forms

- of valve-gear described above the crank-pin

138 is connected by a valve-rod 17 to a rocker-

ed. Fig. 8 illustrates such an engine, the

exhaust-valve mechanism of . which is sub-

stantially the same as the admission-valve
mechanism of Fig. 1. Valve 30 is the main

arm, (designated in Fig. 3 by numeral 18';) | exhaust-valve and reciprocates at a speed rel- 3¢
but in this form of valve-gear the rocker-arm | ative to that of the piston corresponding to
20 21", which is connected by the valve-rod 20 | the cycle of the engine, and valve 31 is a rid-
 to the eccentric 6 of the governor-weight, is | ing exhaust-valve, which when it covers its
pivotally mounted upon the rocker-arm 18', | ports prevents exhaust whatever may be the
as shown more particularly in Fig. 4, and is | position of the valve 30. The admission- go
connected by a valve-stem 27 to the valve | valve 32 opens by suction. Such a valve-
. 25 26. The valve 26 therefore has motion im- | gear governs the speed of an engine just as.
parted to it both by the crank-pin 13 and by | truly as does a valve-gear coverning admis-
the eccentric 6, and this motion is such as to | sion. This may be seen by reference to Fig.
oive prompt admission of working fluid to | 9, in which line N H represents the exhaust- g5
the cylinder at proper times with cut-off de- |line of an indicator-card and line H I the
30 termined by the position of the goverunor- | compression-line. The point H 1is variable,
weight 3, while daring the working stroke of | depending upon the position of the governor-
the engine, although a retrograde motion is { weight and the eccentric carried thereby. At
imparted through the valve by the eccentric- | the beginning of the exhaust period both ex- 100
pin 6, the valve will be lapped over port 24" | haust-valves open their ports and theexhaust
35 to such an extent that the port will be closed. | continues at substantially uniform back
In Fig. 5 T have illustrated another form | pressure until valve 31 closes, when compres-
of valve-gear, in which the same effect is ob- | sion, as represented by line H 1, begins. On
tained as in Fig. 3, the eccentric-pin 6 in this | the next forward stroke expansion takes 105
case being connected by a link 23 to a bell- | place along the line I H until inlet-valve 52
40 crank 29, mounted upon the crank-pin 13, | opens by suction. Such valve continues open
| the other arm of said bell-crank being con- | until the end of the stroke, line H N being
nected by a valve-rod 17 to a rocker-arm 18, | theadmission-line,and onthenext backstroke
itself connected by a valve-stem 27 to the | compression of the fresh charge takes place, 1r1o
valve 26. : t o ‘as indicated by the line N K. Ignition is
45 In Figs. 6 and 71 haveshown the difference | represented by the line K L and expansion
between the indicator-card of an engine pro- | after ignition by the line L M, release taking
~ vided on its admission side with my valve- | place at M. The point H being variable, the
gear and such a card as is characteristic of | pointat which suction sufficient to open valve 115
an engine governed by throttling the admis- | 32 is produced, and therefore the amount of
so sion. Referring first to Fig. 7, the line A B | combustible gas taken -into the eylinder, 1s -
represents the admission-line and the line B | varied accordingly. S |
C the compression-line, the line D K being the It is obvious that the valve-gears shownin
expansion-line and the line E A the exhaust- | Figs. 2, 3, and 5 may be employed for regu- 12¢
line. Thedropinthe admission-line A Brep- | lating exhaust just as. that shown in Fig.1 is
55 resents the effect of throttling the admission, | employed, as described above. -
| and the area between the line A B and the| In Figs. 1,2,3,and 5 I have not shown ex-
line B C represents negative or wasted work. | haust-valves or mechanism for operating the
In an engine the speed of which is governed | same. Fig. 10 shows exhaust-valve mechan- 125
by varying the point of cut-off of working } ism which may be used with the admission-
60 fluid the admission-line A’ B’, Fig. 6, will be | valve mechanism of any of these figures and
" horizontal up to the point of cut-off F, at | which is a well-known mechanism for the
which pointrarefaction below admission-pres- | purpose in common use. 1t consistsof acam- .
sure will begin and the compression-line B’ | shaft 33, which may be driven from the crank- 130
(' will return over the line F B, there being | shaft of the engine by gears having a speed
65 no loss of work during the admission, since | ratio of two to one, so that shaft 33 revolves

| at half the speed of the crank-shaft, a cam
| 37 on said shaft, and a follower-lever 38, en-

all power which is expended in expanding the
charge during admission is returned to the




Lt

gaging said cam and also the stem of a pup-

- pet exhaust-valve 36 of ordinary type.
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-thereof.

Itisobviousthat myinventionissusceptible
of many modifications and variations in form,
construction, and arrangement of the parts
without departing from the basic principles
I do not limit myself to any par-
ticular method of accomplishing the varia-

tion in the point of cut-off. I do not limit
myself to the use of any particular type of
fly-wheel governor or to the use of a fly-wheel
governor, since obviously the same variation
could be effected by hand. Neither do I
limit myself to the particular types of valve
shown nor to the application of my invention
to four-eycle engines, since obviously it is
clearly applieable to engines in which an im-
pulse oceurs every third stroke or even to en-
gines in which an impulse occurs at greater

intervals, the ratio of the gears driving the |
low -speeded valve-actuating device being

proportional to the cycle of the engine.
In my Patent No. 542,424, dated July 9,

- 1395, I have illustrated and described a valve-

_25

30

gear for steam-engines wherein one distribu-

tion-valve of the engine is operated by two |

eccentries, one fast to the shaft and the other
a shifting eccentric adjustable by a speed-
governor. ‘The valve-gear shown in Figs. 3
and 4 of the accompanying drawings embody
the application of the valve-gear of said pat-
ent to internal-combustion engines of the
four-cycle type. | |

In the following claims I employ the term
‘“eccentric” to include both a pin eccentric,
such as shown in the drawings, and a disk
eccentric. It is well recognized that such a
pin is as truly an eccentric as is a disk eccen-

~ trie and that such pin and disk are the exact
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equivalents of each other, their only differ-
ence being a difference in diameter.

What I claim is— -

1. In a valve-gear for explosive and inter-
nal-combustion engines, the combination with
admission-valve gear comprising two codp-

erating valve - actuating devices and valve

means operated thereby and controlling ad-
mission to the engine, one of said valve-actu-
ating devices driven at the speed of the en-
gine, determining the point of valve-closure,
and adjustable to that end, the other driven
at less speed, of an exhaust-valve separate
from said admission-valve means, and means
for positively operating the same.

2. In a valve-gear for explosive and inter-
nal-combustion engines, the combination of
two coOperating valve-actuating devices con-
trolling the same portion of the engine cyecle,
one, driven at the speed of the engine, deter-
mining the point of valve-closure, the other
driven at less speed, valve means, and inter-
mediate mechanism positively connected to

and driven by said valve-actuating devices

and having positive driving connection with

the valve means for moving the same in both |

directions of motion thereof.

ol S

— . T
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nal-combustion engines, the combination of
two codperating valve-actuating devices, con-
trolling the same portion of the engine eyele,
cne, a shifting eccentric driven at the speed
of the engine, determining the point of valve-

closure, and adjustable to that end, the other
driven at less speed, valve means, and intei-

mediate mechanism positively connected to
and driven by said valve-actuating devices
and having positive driving connection with

the valve means for moving the same in both

directions of motion thereof.
4. In a valve-gear for explosive and inter-

nal-combustion engines, the combination of

two codperating valve-actuating devices, con-
trolling the same portion of the engine cyecle,
one, a shifting eccentric driven at the speed
of the engine, and movable in a path which
18 to one side of the center of rotation, deter-
mining the point of valve-closure, the other
driven at less speed, and valve means oper-

ated thereby.

5. In a valve-gear for explosive and inter-
nal-combustion engines, the combination of
two valves controlling admission and operat-
ing mechanism therefor positively operating

the same, one valve being driven at a speed,

less than the engine speed, proportionate to
the cycle of the engine, the other driven at
the speed of the engine and variable as to the
point of closure, means for varying the point
of closure of said last-named valve, a separate
exhaust-valve, and means for positively op-
erating the same.

6. In a valve-gear for explosive and inter-
nal-combustionengines,the combination with
main and riding valves, of a valve-actuating
device connected with the main valve and
driven at less than the speed of the engine,
and another valve-actuating device connect-
ed with the riding valve and driven at the
speed of the engine. '

7. In a valve-gear for explosive and inter-
nal-combustionengines,the combination with
main and riding valves, of a valve-actuating
device connected with the main valve and
driven at less than the speed of the engine, an
automatic fly-wheel governor, and a second
valve-actuating device carried and adjusted

thereby, and connected with the riding valve.

3. In a valve-gear for explosive and inter-
nal-combustion engines,the combination with
main and riding valves, one located within
the other, of a valve-actuating device con-
nected with the main valve and driven at less
than the speed of the engine, and another
valve-actuating device connected with the

riding valve and driven at the speed of the

engine. |

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

| FRANCIS M. RITES.

Witnesses:
- K. BAUMANN,
J. H. DEAKIN,

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