* No. 646,315,  Patented Mar. 27. 1900.

F. M. RITES.
GOVERNOR.

(Application filed Mar. 8, 1898, Renewed Dec. 21, 1898.) |
(No Model.) | | 5 Sheets—Sheet |,

Ly _ - i DSIDNNANNAN
‘SB | | | '@\ D) L @ A il H
| ' ' ' il L - ‘
- | N e - -
: _ . 7 | | :

. WITNESSES: ="
Z ' _ | | |
R 7{5?.%5”& - | o g%%&ﬁﬁﬂfm '

 ATTORNEYS




No. 646,315, | . Patented Mar. 27, 1900.
F. M. RITES. IR S
GOVERNOR.
(Application filed Max. 8, 1808." Renewed Dec. 21, 18089.)
{No Model.)

N T

b Sheets—Sheaet 2.

2
V)
7
B
l
[©
Fo

- -——u

—r—
. a .l_||

~ INVENTOR
BY S
ATTORNEYS

THE NORRIS PETERS CO.'PHOTO-LITHO., WASHINGTON, B. C.




No. 646,315. S Patentéd Mar. 27, 1900.
_ F. M. RITES. '
GOVERNOR.
| (Application filled Mar. 8, 1898, Renewed Dec. 21, 1899,) |
(No Model.) o _ | 5 Sheets—Sheet 3.

— e — w——i g pe—

6,
T
|
..-':1
R
g

L = fTE—-
| | }\. |
N IR 1) NS N
0 "D -

| INVENTOR

BY . o
ATTORNEYS

THE NDRRAIS PETERS CO., PHOTG-LITHO., WASHINGTON, D. C.




No. 646,315. | .
| . F. M. RITES.

 GOVERNOR.

. (Application filed Mar, 8, 1898. Renewed Dec. 21, 1899.) | | -
(No Model.) | - - - b Sheets—Sheet 4.

Patented Mar. 27, 1900.

INVENTOR

o 0

=

BY . '-
o é:di% .7’W-ﬁq l::f’;,,,,x
ATTORNEYS

THE NORRAIS PETERS CO., PHOTO-LITHE, WASHIIIGTON, C. C.




* No. 646,315, - . ~ Patented Mar. 27, 1900.
- - F. M. RITES. ' T
GOVERNOR

| {Applmu.tmn filad Mar. 8, 1808. Benawed Dec. 21, 1399] - =
(No Model.) | - - b Sheets—Sheet 5.

HILRA R A N

S pl—— 3

|
_ | |
. - - E.

—t
|

~—

-—--i——-:l---—-

INVENTOR

ATTORNEYS

- THE NORMIS FETERS 0., PHOTO-LITHO., WASHINGTON, 0. C.




~ UNrrep States PaTentT OFFICE.

. o - - L = = = e S
el e ' 1.}

 FRANCIS M. RITES, OF ITHACA, NEW YORK:

~ GOVERNOR.
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To all whom 6 may contern: ‘Ing upon tlie same prineciple as that shown in
Be it known that I, FRANCIS M. RITES, a Fig. 1, but arranged to adjust the position of -
citizen of the United States,residing at Ithaca, | a twisting eccentrie, to which it is conhected
in the county of Tompkins and State of New | by links. Fig. 5 is an elevation, dnd Fig. § 55
5 York, have invented certain new and useful | a transverse section, of the same governor,
Improvements in Governors: and I do hereby | connected to the eccentric by flexible cables
declare the following to be a full, clear, and instead of by links. Tig. 71is an elevation of
exact description of the invention, such as | a governor operaling upon the same princi-
- will enable others gkilledin the art to whichit ple as the preceding governors, but arranged 6o
ro appertains to make and tise the same. | to adjust an eccentric by moving it trans- =
My invention relates to improvements in versely across the main shaft. This governor
governors, and is applicable both to auto- | is therefore of the type known as ‘“‘swinging
matic cut-off and to throttling governors of eccentric” governors. Fig. 8isan elevation;,
steam - engines, including engines having | and Fig. U a transverse section, of a governor 6 5
15 valve-gearsof the Corlisstype,to water-wheel operating upon the same principle as the pre-
governors, and to all purposes for which gov- ceding governors, but having only one weight,
~ernors are used. | - and which moves an eccentric transversely
My invention consists in the novel arrange- | across the engine-shaft. . =~ o
ment of one or more governor weights or In all of the governors herein described the 70
20 masses upon a revolving carrier, in the use governor-weights are not pivoted to the car-
of rolling governor-weights confined to mo- riers, but are arranged to roll upon suitable
‘tion in definite paths which rollupon the car- guiding-surfaces of the carriers under the
rier when the speed changes, and inthe novel | combined influence of centrifugal and inertia -
- combination, construction, and arrangement | forees and against the tension of springs. 7s
25 of the parts. = | o : Since these weights are not pivoted, friction
The objects of my invention are, first, to and wear are almost entirely eliminated in
~ provide a governor applicable to all purposes | this governor, and the governor is not liable
for which governors are used and having few | to become so gummed up atter it has beenin
parts and few jointsat which friction eantake | use for a time that it will not operate as sensi- 8o
30 place or which can become stiff through long | tively as when new. S | o
continuous use and lack of care, which shall | Referring first to Fig. 1, 1 1 are the gover-
be capable of maintaining substantially the | nor weights or masses, and 2 the carrier, which
same speed through wide variations in load, | is or may be in the form of a wheel and s
and shall embody to a high extent both in- [ mounted upon a shaft 3, havingsuitable bear- 8z
35 ertia and centrifugal action, and, second, to ings, The wheel 2 is arranged to be rotated
soconstruetand arrange the parts of this gov- by a belt-wheel 4. The weights 1 1 are nob
ernor thatit shall be strong, simple, not liable pivoted in any way to the wheel 2, but are
to derangement, and comparatively inexpen- | free to roll on the inner surface of the rim of
sive. These objects are attained in the gov- | said wheel under the influence of centrifugal go
40 ernor herein described, and illustrated in the | and inertia forcesas the wheel rotates against
- drawings which accompany and form a partof | the tension of springs 5 5, each connected to
this specification, in which the same refer- | both of said weights at points which move
ence-numerals indicate the same or corre- | with respect to each other when the governor
sponding parts, and in which— o Isinuse insuch manner as to place the Springs o9s
45  Figure 1 is an elevation of one form of my | under strain. The rim of the wheel there-
governor, and Fig, 2 is a central transverse | fore forms a guide for the weights. Thesur-
section thereof, this-form of governor being | faces of the rim and weights where they come
adapted to operate a valve, such as a throt- | in contact being cylindrical, the weights are :
tle-valve or tripping mechanism of a Corliss | confined to motion in a plane at right angles 100
50 valve-gear. Fig. 3 is an elevation, and Fig. | to the axis of rotation of the wheel, Thecen-

4 a transyerse section, of a governor operat-
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| ter of gravity of each governor-weight is so




3o center of the wheel.

gs governor shown in Iig. 2.

S,

| 6

located that it is always out of line with the
center of rotation of the wheel and the point

of contact of the weight with the rim, and the

centers of gravity of the two weights are dia-
¢ metrically opposite, so that under the influ-
ence of centrifugal force the weights tend to
roll upon the inner surface of the rim of the
wheel 2 insuchdirectionsthattheyare always
diametrically opposite to each other. 'This

‘10 motion is transmitted to a stem 6, located in

line with the axis of the shaft 3 and adapted
to be moved longitudinally by links 7 7, plv-
otally connected to ears 8 8, projecting from

the weights, and to toggle-links 99 and 1010,
‘15 connected to a collar 11 on the spindle 6 and

longitudinally movable therewith, and to an-
other.collar 12, revolubly but not longitudi-
nally movable. This collar 12 carries guides
engaged by the ears 8 3, so as to keep the

20 weights11 accurately diametrically opposite

each other. The stem 6 forms an actuating
device for operating a valve, regulating a
tripping device,or performing any otherfunc-
tion desired. Theoperation of this governor

25 is as follows: When the wheel 2 18 revolved, -

the weights 1 tend to roll upon the inner sur-
face of the wheel under the influence of cen-
trifugal force toward that position at which
their centers of gravity are farthest from the
This motion is resisted
by the springs 5, and the centrifugal action
of the weights and retractile action of the
springs balance each other at some position
of the welights.

of the siem 6, thus operating the valve or
other device controlled by the governor. If
a sudden change of speed takes place, not
“only do the weights change. position under

40 the influence of the change in centrifugal

force, but by their inertia they .tend to lag

behind the wheel 2 if the speed has increased

or- to move forward with reference to the
wheel 2 if the speed has decreased, and this

- 45 motion of the weights isin harmony with the

motion produced by the change in centrifugal
force.
only at the instant when the change of speed
takes place. It therefore hastens the adjuast-

so ment of the governor to the new conditions,

but prevents ¢ hunting.”

In the form of governor shown in Kigs. 3
and 4 the arrangement of the weights and
their action is precisely the same as in the
The construction
of the weights is slightly different, however,
each weight being composed of two disks con-
nected by a central axle, so as to load each
side of the wheel equally.. Spiral springsare

6o used as retractile devices for opposing cen-

trifugal force instead of flat springs. The
difference Dbetween this governor and that
shown in Figs. 1 and 2 is that this governor

is arranged to adjust the position of a shift-.
65 ing eccentric, which is the actuating device,

The motion of the weights
35 causes a corresponding longitudinal motion

This inertia action exists, however,

646,315

adjusting an axial stem, asin the form shown
in Figs. 1 and 2. 13 is this eccentrie. It 1s
revolubly mounted upon the engine-shaft,
and the cut-off is varied by changing the an-
gular advance of the eccentric. The weights

are each provided with an arm 14, connected

to the eccentric by a link 15. They also en-
cage studs 16 in the rim of the wheel, which

insure their return to a definite initial posi-

tion and hold the weights in place when the
wheel is stationary. |

The governor shown in Figs. 5 and 6 differs
from that shown in Figs. 3 and 4 in that the

' connection between the governor-weights and

the eccentric is made by means of cables se-

| cured to arms projecting from the weights

and wrapped about the eccentric. HKach

weight is provided with two arms 14 and two

cables 17, wrapped about the eccentric in op-

70
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posite -directions, so that the weights may

move the eccentric in either direction.
- My governor may also be used to adjust the
position of aneccentric oreccentrie-pin which

is adjusted transversely across the engine-

shaft instead of revolving about it. Such
governors are usually termed ‘“swinging ec-

{ centric” governors. Suchagovernorisshown

in Fig. 7. 'The weights 1 1 are connected by
a link 19, connected to corresponding points
of the weights which are upon the same side
of the engine-shaft and are not diametrically
opposite. At or close to the center of this
link is the eccentric 13, which in this case is
a crank-pin. The path through which this
ecccentrie travels when the weights move af-
ter a change in speed is indicated by a dotted
line.

by varying the throw of the eceentric. This

governor also differs from the governors illus-

trated in the previous figures in that the
weights do not roll on the inner surface of
the rim of the wheel 2, but on guides 18, which
form chords of the rim. Such guides may be
provided in the other governors, if preferred,

and the guides need not be straight or of

curves concentric with the axis, but may have

any form or curvature desired in any one of

the forms of governors shown. A transverse
section of the governor shown in Fig. 7 is not
shown, asthearrangement of the weights may
be in general the same as that shown in any
of the previous figures.

~ In the governors so far deseribed two simi-
lar governor-weights are employed upon op-
posite sides of the shaft. The purpose of this

This governor, it will be seen, operates

Qo0
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is to hbalance the governor as to gravity. Hach

of the weights, in fact, has its independent
action on the actuating device or member of
the governor, such as the stud 6 of Ifigs. 1
and 2 or the eccentric shown in the other fig-
ures.

Instead of employing two weights upon op-
posite sides of the supporting-shaft which

‘balance each other as to gravity a single

weight may be used. Such a governor I8

so as to vary the point of cut-off instead of 1 shown in TFigs. 8 and 9. 1" is the weight.
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~ernors.  The weight engages a stud 16, which

646,315

That portion of the weight which is upper-
most in the figure has a face which is the arc
of a circle struck from a point within the
wheel, so that the weight may roll upon the
wheel undertheinfluence of centrifu gal force
and inertia, as is the case with the other g0oV-

holds the weight in place when the wheel is

~Stationary and insures its return to adefinite

10
- posite side a limiting-stud 20. 13 is the ec-

initial position. It also engages upon its op-

~ centric. The weight 1’ has its center of grav-

- 1by so-located that it is always outof line with

- sion of the spring. _
‘place in the wheel by an annular ring 21, se-

20

o may be _so-friétionlessa,s to be unstable. It
. 1sdesirable sometimes, therefore, to providea

- construction will not cause inereased friction
as the governor becomes worn, but can be

cured to the rim of the wheel.

The pin

the center of rotation and the point of con-

‘tact with the rim, so that under the influence
of centrifugal force it tends to roll upon the

inner surface of the wheel 2 against the ten-
‘The weight is held in

may have upon it a socket for a n-
22 and spring 23, as indicated in dotted lines.

guide 24, carried by the rim of the wheel.

The object of this construction is to provide
eutficient friction to insure stability of the

governor. It is well known that governors

special friction device which because of its

- relied upon to furnish at all times the amount

35

termed a “‘drag.” A similar device
- applied toany of the preceding forms of gov-

of friction desired and which can be regulated
as desired. Such a friction device is

. Having thus completely described my in-

1O

vention, what I claim, and desire to secure by

- Letters Patent, is—

- 1. In a governor, the combination, with g

revoluble carrier having a guide for a rollin o

governor-weight, of a governor-weight which
‘rolls upon said guide when the speed of the
carrier changes, and is confined to motion in

& definite path, a retractile device for said

weight, and an actuating device adjusted by
the movement of the weight, substantially as
described. '. - | .

2. In a governor, the combination, with a

revoluble carrier having a guide for a rolling
governor-weight, of a governor-weight which .

rolls upon said guide in a plane at right an-
gles to the axis of revolution of the carrier,

~when the speed of the carrier changes, a re-

Lractile device for said weight, and an actuat-

- Ing device adjusted by the movement of the

weight, substantially as described. |

5. In a governor, the combination, with a
revoluble carrierhaving a guide for a rolling
governor-weight, of a governor-weight having
a curved face in proximity to said guide, and
having its mass so disposed that it rolls upon
sald guide under theinfluence of centrifugal
action and inertia, when the speed of the car-

rier changes, said weight being restricted to |

bears against the face of the curved

usually -
may bhe

el

The weight |
frietion-pin

a curved face in

scribed.

motion in a deﬁnitle path, a 1‘e't;r'ai3ti1e device

opposing the motion of the weight due to cen-
trifugal action, and an actuating device ad-
justed by the movement of
stantially as deseribed.

sald weight, sub-

oy

4. In a governor, the combination, with a

' revoluble carrier having a guide for a rolling

governor-weight,of a governor-weight-having

center of gravity of said weight not bej ngin

line with: the. center of rotation of the carrier
and the point of contact of the weight with
do "

the guide, whereby when the speed of the car-

rier changes the weight rolls upon said guide

under the influence of centrifugal action and

proximity to said guide, the

75

inertia, said weight being restricted to motion -

‘in adefinite path, a retractile device opposing
‘the motion of the weight due to centrifugal
action, and an actuating device adjusted by
of said weight, substantially o

the movement
as described. o
9. In a governor, the combination, with a
wheel revolubly

_ ly ‘mounted, -of ‘a governor-
weight having a curved face in.
with the inner rim of

90 o
> 10 proximity .
sald wheel and freeto

roll upon said rim, the center of gravity of . -
sald weight not being in line with the center

of rotation of the carrier and the point of con-
tact of the weight with the rim, whereby when
‘rolls upon said rim under the. influence of )

changes the_f-weigh-t-_- o

centrifugal action and inertia, said weight be- =

ing restricted to motion in a definite path, a
retractile device opposing the motion of the - ~
weight due to centrifugal action, and an ac- -
| tuating device adjusted by the movementof .
sald weight, substantially as deseribed.
- 6. In a governor, the combination, with a
| revoluble carrier having a guide for a rolling

governor-weight, of a governor-weight which

[ rolls upon said guide when the speed of the
carrier changes, said weight being restricted
to motion in a definite path, a refractile de-
‘vice for said weight, and means for trans- o
forming the motion of said weight with re-

spect to said carrier into motion in line with

the axis of the carrier, substantially as de-

7. governor, the combination, with a
revoluble carrier having guides upon. dia-
metrically-opposite sides for rollin g governor-
weights, of two rolling
diametrically-opposite sides of said carrier,
which roll upon said guides when

7. In a

stricted to motion in definite paths, means for

opposing the motion of the weights due to

centrifugal action, and an actnating device

substantially as described.

adjusted by the movement of the weights,

. 8. In a governor, the combination, with a

revoluble carrier having guides - upon dia-
metrically-opposite sides for rolling governor-
weights, of two rolling governor-weights upon

~diametrically-opposite sides of said carrier,

which roll upon said guides when the speed
of the carrier changes, sald weights being re-

governor-weights upon

_ ‘the speed
~of the carrier changes, said weights being re-

II_Oj
115
120
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10

stricted to motion in definite paths; means for

opposing the motion of the welghts due to

centrifugal action, connecting means between

said governor-weights which keep the same
‘diametrically opposite, and an actuating de-

vice adjusted by the movement of the weights,
substantially as described. _ L

9. In a governor, tlie combination, with a
revoluble carrier having guides upon dia-

metrically-opposite sides for rolling governor-

 weights, of two rolling governor-weights upon

 weights with an actuating device adapted to
‘be moved in line with the axis of the carrier
by the movement of said weights, and means | =

diametrically-opposite sides of said carrier,

which roll upon said guides when the speed

of the carrier changes, means for opposing
the motion of the weights due to centrifu-
gal action, toggles and links connecting said

‘in presence of two

C , - o - 618,315

site, substantially as described.
10. In a governor, the combination, with a

revoluble cdarrier having guides for rolling

governor-weights, of two rolling governor-

weights which roll upon said guides when the
‘speed of the carrier changes,

, a, 8pring con-
necting Said weights and attached 1
points which move with respect to each other

‘and place the spring under strain during the -
“operation of .the goverror; and an actuating
‘device adjusted Uy the movements of the

weights, substantially as described.
In testimony whereof I affix my signature
witnesses. -
SR ~ FRANCIS M. RITES.
- Witnesses: : S
~A. L. PHEHELPS,
P. S. KARSHNER.

thereto at

' for keeping the weights diametrically oppo- 20
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