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To all whom it may concern:

Beitknown thatI, FRANCIS MARION RI’I‘ES,
a citizen of the United States, residing in
Ithaca, in the county of Tompkms and State
of New York, have invented certain new and
useful Impmvements In Governors; and I do

~ herebydeclare the following tobe a full, clear,
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and exact description of the same, such as
will enable others skilled in the art to which
1t appertains to make and use the same.
My invention relates generally to improve-
mentsin automatic speed-governors forsteam
and other fluid-pressure motors, and particu-
larly to reversible governors by means of
which an engine may be reversed and which
operate equally to control the speed of the
engine in whichever direction the same may

be running and to means for varying the nor- |

mal speed which the governor is adapted to
maintain.

My invention consists in novel means for

varying the normal speed which the governor |
I8 adapted to maintain, in novel means for |
reversing the governor, and thereby revers-

ing tne engine a,t will, in the novel mounting
of the governor-weight, and in various other
features, as hereinafter described, and more
particularly pointed out in the claims.

The objects of myinvention are to improve
and simplify the construction of reversing-
governors, to utilize in such governors ef-
fectively both the centrifugal effort and the
inertia action of the ﬂovernor-wmght struc-
ture, to improve the means employed for va-
rying the normal speed which the governor
1s adapted to maintain, and to provide for
varying such normal speed while the engine
is ranning, to reduce the number of moving
parts and of bearings, and to avoid the neces-
sity of using sliding members which must be
shifted by the governor-weight, and to make
the governor simple, compact, effective, and
antomatic in operation.

In its preferred form the governor herein
illustrated and described belongs to the type
known as ‘““shaft-governors,” and is particu-
larly intended to be located on the crank-
shaft of an engine and to control the speed
of the engine by varying the point of cut-off;
but the governor is not necesgarily located on

| to opemte-variable cut-off-valve gear.

It may
be mounted in other positions and may be
arranged to operate a throttle-valve, for ex-
ample, or the tripping mechanism of an en-
gine of the Corliss type. |

Itis frequently desirable to emplov a gov—
ernor so constructed that it may be adjusted
as to the speed which it .is to maintain while
it is in operation. Thus it is desirable that
the governors of engines driving alternating-
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current dynamos connected in multiple shall

be adjustable, so that the dynamos may be

| caused to synchronize perfectly without rm-

posing undue load on any particular dynamo
and engine, Itisalso often desirable to pro-
vide antomobile and boat engines with gov-

~ernors which may beset to maintain any speed
of the automobile or boat which may be de-

sired. Thismay be accomplished by the gov-
ernor herein illustrated and described.

In the accompanying drawings I illustrate |

one form of my governor as adapted for
mounting on ‘the crank-shaft of an engine
and for controlling the distributing - valve

| gear of such engine, also another form of my
‘governor ada,pted for use for controlling a

throthle-valve or the tripping-gear of a dr0p
cut-off engine.
In the said drawings, Figure 1 shows a cen-

‘tral vertical section of the first-mentioned
type of my governor.
0f one side of the said governor.

IFig. 2 18 an elevation
Fig. 3 is a
similar elevation of the opposite side of said
governor., Iig.41s a side view of the second

of the above- mentioned forms of my gov-.
‘ernor, and Fig. 5is a central vertical section

thereof. |

Referring first to KFigs. 1 to 3, inclusive, the
governor there shown comprises a carrying-
ring 1,mounted upon and arranged to revolve
with a crank-shaft 2,
to said carrying-ring 1 by means of a pivot-
pin 4, said arm being slotted to permit pas-
sage of the crank-shatt and carrying a slotted
eccentric 5.
of such length that the eccentric may swing
from a position on one side of the center of
the erank-shaft to a position on the other side
thereof, and thereby reverse the valve driven
thereby To the arm 3 of each governor is

the crank shaft noris it necessarily employed | pivoted a combined centrifngal a,nd 1nertia

and an arm 3, pivoted

The s8lot 6 of this eccentric is
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~are preferably employed.
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'weight 7 by means of a pivot-pin 8.

p—
e

construction shown the weight is substan-
tially cirecular, having, however, a prepon-
derating mass on the side of the shaft oppo-
site the pivot-pin 8,sothatthe centerof grav-
ity is on that side of said shaft. The shape
of this weight, however, isunimportant. The
weight i8 provided with two stops 9 and 10
upon oppositesides of thearm 3. The weight
7 18 provided with a yoke 11, to which the
ends of two springs 12 are connected. A
similar yoke 13 is mounted upon a pin 14,
carried by an arm 15,mounted fo revolve with
the crank-shaft, but to have some motion rel-

ative thereto for the purpose of adjusting the

governor, as hereinafter described. The ef-
fect of the use of the two springs 12 and the
yokes 11 and 13 is the same as if a single
spring were used, connected to the pin 14 and
to the pin 16, by which yoke 11 is connected
to weight 7; but inasmuch as such a spring
would interfere with the shaft two springs

self to the employment of a plurality of

In the operation of the gov-
ernor the weight 7 and its support 3 move as
a single rigid piece so long as the direction
of Totation remains the same, both swinging
about the axis of pivot 4.

In Figs. 2 and 3 20 designates the center
of gravity of the weight structure when the
parts are in the positions indicated. It will
be noted that the springs 12 tend by pulling
upon the weight to hold the stop 9 in contact

- with the carrying-disk. Obviously if the
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- shaft - governor,

weight be caused to move so as to bring its
center of gravity 20 upon the opposite side
of the line « @, passing through the center of
the shaft 2 and the center of pivot-pin 4, the
center of the eccentric will be carried to the
opposite
will be reversed. For this purpose and for
the purpose of ad;ustmﬂ' the governor as to
the speed to be maintained mechanism 1S

provided for moving the arm 15 to one side

or the other of the line z « . at will. This
mechanism comprises a screw 17, mounted
within a screw-threaded bore in the end of
the crank-shaft 2 and provided with a collar
18, connected to a rocker-arm 19, by means
of which said screw may be moved longitu-
dinally with respect to the crank-shaft, and

‘thereby caused to rotate with respect to the

crank-shaft. This serew carries the arm 15,

the pin 14 having a sliding bearing in the

yoke 13 of the spring structure. The opera-
tion of this governor is as follows: The en-
gine being in motion, as the speed rises the
weight 7 and arm 3, acting as a rigid strue-

ture, since the stop 9 is in contact with the

arm 3, tend to swing about the pivot-pin 4,
80 as to decrease the eccentricity of the ec-
centric and produce an earlier cut-off, this

tendency being resisted by the governor-

springs 12. As in the case of an ordinary

the spring and governor-

In the |

Idouot limit my-

side of the shaft and the engine |

|

+ sald eccentric.
‘springs, a single spring being a mere mechan- |
ical equivalent.

|

of the carrying-ring.

1n FKigs. 4 and 5.
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weight maintain a balance foranyload within-

the capacity of the engine, the position of

the eccentric shifting slightly as the load of

speed. If anysudden change of speed of the

-engine takes place, the inertia of the gover-

nor-weight, acting in harmony with the in-
crease or decrease of centrifugal effort, has-
tens the adjustment of the eccentric. By
moving the arm 15 toward the medial line

70
the engine varies, so as to maintain constant

75

x x the leverage of the governor-springs is

decreased and the governor will lower the
speed of the engine and maintain the speed
to which it isadjusted. If thisarm be moved
past the medial line, the pull of the springs
will come upon the opposite side of the ecrank-

shaft, thereby causing the governor- -weight.
to swing relatively to its supporting-arm 3

until its stop 10 is in contact with the boss
The governor-weight
then influences the eccentric oppositely, mov-
ing it to the opposite sideof the crank-shaft,
and thereby reversing the valve driven by
In this new position of the
parts the governor acts to maintain the speed
to which 1t has been set justas in the former
position. If the speed of the engine rises
very greatly above that for Whmh the gov-
ernor 18 adjusted-—as, for example, it the en-
gine begins to race for any cause—the gov-
ernor-weight will swing so as tfo bring the ec-
centric upon the opposite side of the shaft,
thus reversing the valve driven by said ec-
centric and opposing the positive action of
the steam to the motion of the piston, thus
effectively checking the speed of the engine.
As soon as the engine speed falls to the nor-
mal speed for which the governor has been
set the governor-weight will swing the eccen-

tric back to the side of the shaft upon whiech

it was before the racing began.

In another application for Letters Pa,tent
filed April 8, 1902, Serial No. 101,882, of which
application this present application is a divi-
sion, I have illustrated and described this
governor as applied to a multiple-ecylinder
multiple - expansion engine of the marine
type, the governor being arranged to control

“the Valve-gear of one or more of the cylinders

of such engine and to automatically reverse
the Valve-gear of such c¢ylinders when the en-
gine begins to race, thereby opposing the ac-
tion of such cylinders to that of the other cyl-
inders of the engine by admitting counter-
steam. This, however, is only one use to
which my governor is adapted. Any suit-
able device may be employed for moving the
rocker-arm 19 and for holding it stationary
in any position-to which it may be adjusted.

The improved governor herein deseribed is
not limited in its application to use in con-
nection with slide-valves.
throttle-valve or the releasing mechanism of

It may operate a
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a drop cut-off valve-gear,such as the ordinary

Corliss valve-gear. Such a governor is shown
In the form shown in said

figures the governor-weight is arranged to
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cive axial movement to a rod 21, passing
through a ecentral bore of the shaft 22, carry-
ing the governor. The governor-welght 23 18
in this case pivoted directly to the wheel 24,
mounted on said shaft 22, and springs 25 are
connected to the said weight and to an arm
26, provided with mechanism like that above
described for moving said arm relatively to
the shaft, and thereby varying the leverage
of the springs and the speed which the gov-
ernor tends to maintain. The governor-

weight 23 does not carry an eccentrie, but 1s |

connected by a link 27 to a bell-crank 28, con-
nected to the said axial stem 21, said bell-
crank being pivoted to a collar 29, itself pivot-
ed on the Shaft 22 and provided with a slide
30, in which a pin 31, carried by the governor-
Weight, works. The purpose of the slide and
pin is to move the collar as the governor-
weight swings, so that said weight may al-

. ways pull npon the bell-crank in a straight
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line.
‘ernor, the uses for which it 15 employed not

This governor is not a reversing-gov-

requiring that it shall be a reversing-gov-

ernor.

It will be obvious that my invention is sus-
ceptible of many variations and modifica-
tions, and I do not limit myself to .the par-
ticnlar constructions herein illustrated and
described.

What I claim is— -

1. In a governor, the combination with a
rotary carrier, of a governor-weight mounted
thereon and free to move to one side or the
other of a line connecting the center of rota-
tion and the point about which said weight
swings with reference to the carrier, accord-
ing to the direction of rotation, a valve-actu-
ating device adjusted by the movement of
said v weight, and means for opposing eentrlfu-
gal ectlon of sald weight.

2. In a governor, bhe combination with a
rotary ea,rrier, of a governor-weight mounted
thereon and free to move to one side or the
other of the axis of rotation, according to the

direction of rotation, a valve-actuating de- |

vice adjusted by the movement of said
weight, and means for opposing centrifugal
action of said weight.

3. In a governor, the combination with a
rotary carrier, of a governor-weight mounted
to swing thereon and free to move to one side
or the other of a line connecting the center
of rotation and the point about which said
welight swings with reference to the carrier,
according to the direction of rotation, a valve-
actuating device adjusted by the movement

- of said weight, and means for opposing cen-
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trifugal action of said weight.

4, In a governor, the combination with a
rotary carrier, of a governor-weight mounted
to swing thereon and free to move to one side
or the other of the axis of rotation, according
to the direction of rotation, a valve-actuating

device adjusted by the movement of said

weight, and means for opposing centrifugal
actlen of said welght,

5. In a governor, the eombmatwn with a
rotary carrier, of a governor-weight,a support

therefor to which sa,ld weight s mevably con--

nected and which is movebl y connected tothe
carrier, said weight free to move, with respect
to said support and to the rotary carrier, 0
one side or the other of the axis of rotatmn

according tothedirection of rotation, a Valve-
aetueting device adjusted by the movement
of said weight, and means for opposing cen-

| trifugal ectlon of said weight.

6. In a governor, the eombmatlen with a
rotary carrier, of a governor-weight,asupport
to which said weighb 18 pivoted, said support
likewise pivoted to the carrier, the weight be-
ing free to move, about its pomt of connec-
tion to said support, to one side or the other
of a line connecting such point of connection

and the center of rotation according to the

direction of rotation, a valve-actuating .de-
viceadjusted by the movement of said wewht
and means for opposing centrifugal acblon of
said weight.

7. In a governor, the combination with a
rotary carrier, of a governor-weight, asupport
therefor to which said weight is movably con-

3

70

75

30

85

00

nected and which is movably connected to

the carrier, said weight free to move, with re-
spect to said support and to the rotary car-
rier, to one side or the other of the axis of ro-
tetlen, according to the direction of rotation,
stops limiting the motion of the weight, a
velve~actueb1ng deviceadjusted by the move-
ment of said weight, and means for opposmﬂ'
coentrifugal aetmn of said weight. |
8. In a governor, the combmemon with a
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rotary earrier, of a governor-weight, a support

to which said weight is pivoted, said snpport

105

likewise pivoted to the carrier, the weight be-

ing free to move, about its point of connec-

tion to said support, to one side or the other

of a line connecting such point of connection

and the center of rotation according to the di-
rection of rotation, stops limiting the motion
of the weight, a valve-actuating device ad-
justed by the ‘movement of said weight, and
means for opposing centrifugal ectlon of sald
weight. |
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- 9. In a governor, the combination with a

rotary carrier, of a governor-weight. mounted
thereon and free te move to one side or the
other of a line connecting such point of con- -

nection and the center of rotation according

tio the direction of rotation, means for so shift-

ing said weight at will, a valve-actuating de-
vice adjusted by the movement of the weight,
and means for opposing eentrlfugel eetlon of
said weight.

10. In a governor, the eombmatwu with a
rotary carrier, of a governor-weight mounted
thereon and free to move to one side or the

direction of rotation, means for so shifting
adjusted by the movement of said weight, and

means for opposing centrifugal action of sald
weight. -

Y120
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other of the axis of rotation, according to the -~
130
‘said weight at will, a valve-actuating device .
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11. In a governor, the combination with a,
rotary carrier, of a governor-weight, a sup-

port to which said welght is movably con- |

nected, said support likewise movably con-
nected to the carrier, the weight being free to
move about its pomt of eonnectlon to said

‘support, to one side or the other of a line con-

necting such point of connection and the cen-

ter of I'Ot&thIl stops for said weight, springs

normally holdmg the weight to one side or
the other and resisting centrifugal action
thereof, means for shifting the direction of
effort of the springs, and a valve- aetuatmg
device adjusted by said weight.

12. In g governor, the combma,tlon with a
rotary carrier, of a wovernor-welght a sup-

- port to which said weight is movably con-

20

nected, said support 11kemse movably con-
neeted to the carrier, the weight being tree to
move about its pomt of connection to said

- support, to one side or the other of a line con-

25 able ad;]ustmg arm to which the other ends I

necting such point of connection and the cen-
ter of rotation, stops for said weight, springs
connected at one end to said wewht a mov-

737,486

of said springs are connected, and means for
moving said arm.

13. In a governor, the combination with a

rotary carrier, of a governor-weight thereon
sSprings remstmﬂ* eentrlfuwal effort of said
weight, means ad;ustable durmn' the opera-
tion of the governor, for varying the leverage

30

of said springs, and a valve- a,ctua.tmﬂ* device

adjusted by said weight.

14. In a governor, the combination with a
rotary carrier, of a governor-weight thereon,
Springs con nected a,b one end to smd wewht
and resisting centrifugal effort thereof, an ad-

35

Justing-arm to which the other ends of the -

springs are connected, means for adjusting

said arm during the operatlon of the gov-
ernor,and a valve- actuatmg dewee ad;justed
by said weight. |

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

FRANCIS MARION RITES.

Witnesses:
C. F. CARRINGTON,
MINERVA PAPE.
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