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'UNITED STATES

PaTENT OFFICE.

 FRANCIS M. RITES, OF ITHACA, NEW YORK.

VALV'E-_-G EAR.

SPECIFICATIOI\I formmg parc of Letters Patent No. 572 722, dated December 8 1896.

Appheatwn ﬁled July 31, 1896,

Serial No, 601,186, No mndel]

To all whom it mm; CONCEern: -
Be 1t known that I, FraNcCIS M. RITES, &

~citizen of the United Sta,tee residing at Ithaca,
in the county of Tomekms and State of New
York, have invented or discovered certain

new and. useful Improvementsin Valve-Gear,

-0f whichi lmpr ovement thefollowingisa epeel-

~ fication.

: trolhnﬂ the cut-off of motive
in e1the1 direction of motlon and to utilize

The object of my invention is to pr owde a
governing mechanism for automatlcelly Con-
luid in a motor

the forces of inertia in effecting adjustment

- 1n both directions of motion; and to this end
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o -shown in Fig. 8; Flﬁ 6, a view of the other

my invention consistsin the cembmatwn with
a reversing link-motion, of two automatic ec-
centrie cut off mechamsms each of which is

connected with the link- motion and adapted
to effect reversal of the valve-motion and va-
riations in the cut-off of the motive fluid in

either direction of motion of the motor; and

my invention further consists in cer Lam com-
binations and features of construction, a,ll as

hereinafter fully set forth.
In theaccompanying drawings, which illus-
trate my invention, Figure 1 is a side eleva-

tion of a valve-gear, showmn' an application
- -of my 1nvent10n Flﬂ' 2, a partial section on

‘theline xz x of Fw 1, the eccentrics, link, and
rods being shown in plan view; Flo*s 3 and.
4, side eleva,tlons of the shifting eceentrles
and their weights, shown detached from the'_
~.rofary carrier or wheel Kig.

b of the eccentric, weight, and lever-arm

eccentric end 1ts weloht and lever at 110*]:113

~ angles to the view shown in Fig, 4.
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In mostcases where reversing-gearsare used

it is in combination with motors subjected
~to rapidly - varying loads, such as are em-
ployed in saw- Imlls 10111110*-1111118 and in the
propulsion of steam. Vessels, and in all of

these applications, so far as I am aware, no

simple mechanism has been devised for prop-
erly controlling the motor by an automatic
- cut-off of the motwe fluid in both directions
- of motion.
simple and efficient means for effecting this

My present invention provides

purpose and means whereby the force of in-

ertia 18 rendered effective and utilized in both
the forward and back motions.

5, an end view
looking in the d1rect1on of the arrow marked.

In the operation of r 011111@-111111 engines and

the engines of marine vessels reve1sa1 of the -

duectlen of motion 18 frequently necessary

‘when the speed is high and the en gine 18 run-
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ning with little or no load, and at times the -

or off. = In such cases it is desirable that the
1eﬂ'ule1 speed of the engine should not change
meten&lly and that the running portions of

the machiner y should not be eub;]eeted tosud-

den and great strains due to improper regu-

lation on a sudden application or 1eleese of

the load.

The improvement herein set forth is adapt-
ed to effect all of these desirable results with
a greaterefficiency and simplicity of construe-
t1011 than has heretofore existed.

~-In the embodiment of my invention, as

- full load of the engineis suddenlv thrownon
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shown in the drawings, I employ a Shlfllllﬂ‘ |

link 1, which may be adjusted to vary the‘

point of cut-off or to reverse the motion, and

connected to the link at or near its opp051te
ends two adjustable eccentries 2 and 3, which
are mounted on the rotary carrier or Wheel 4,

each of the eccentrics being connected to or

formed integral with a wewht 5 or 6, which
forms part of a governing meehamsm for ef-
fecting automatw adJllstment of the eccen-
trics.

~on the engine-shaft 7, and a hole provided
with a bushmn' Sis formed in the wheel on or
near its hub to receive the small shaft or pin
9. The eccentric 2 is preferably formed in-

tegral with the arms 10 and 11 and with the
Wewht 5, and 18 loosely mounted on the pin

9, so that it may be partially rotated thereon.
The eccentric 3 18 rigidly fixed to the pin 9

outside of the eccentric 2, and is adapted to
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- T'he rotary carrier or wheel 4 is mounted__.

QG

be rotatively moved with the pin which is =
loosely fitted in the bushing 8, that is, so fit-

ted that 1t may turn therein. The welﬂ'ht 6
1s formed integral with the arms 12, 13 and
14, and is r1g1dly fixed to the pin 9 s_o that

the eccentric 3, weight 6, arms 12, 13, and 14, .

and pin 9 may Dbe Iotated tocrethel as thoun*h
they were formed in one piece.
end of the pin 9 is fitted and turnsin a bush-
ing 15, fitted in a hole formed in a collar 16,

The OlltE!l_ |
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which is mounted.on the shaft 7 out31de of
-the eccentrics. |
The arm 11, which is eubstantmlly.&t rlght




10

s 573,702

angles with the arm 10 of the weight 5, is con- |

nected at its outer end to the rod 17 of a pis-
ton 18, fitted in a dash-pot e¢ylinder 19. 'The
piston 18 is shown in dotted lines in Kig. 1
An arm 13.whichissubstantially at right an-
gles to the arm 12 of the weight 6, is connected

to the cylinder 19, so that the amm 13 and the

cylinder 19 move towether

A lever 21 is pwoted at one end to the arm '

14, which forms an extension of the arm 12,

~and is integrally connected with the Wewht

6, and the other end of the lever 21 1s con-

nected with the arm 10 of the weight 5 by |

means of a link 20. Similarly on the other
side of the main shaft a lever 22 1s pivoted at
one end to an extension of the arm 10 by a

pin passing through a hole 24, formed in the

~integral casting of the eccentric 2 and weight

20

9, as shown in full lines in Fig. 3 and 1n dot-
ted lines in Fig. 1. The other end of the le-

- ver221s conneeted by means of a link 23 with

the arm 12 of the weight 6. - While the arm

14 18 described as an extensmn of thearm 12,

this is not an essential of my construction,

and it 18 not essential that the arm 14 should

be in line with the arm 12, asit may be placed

—at an angle thereto, and snmlar]y the angu-

30

lar pOSIthIl of the equivalent arm, Whlch 1S

formed integral with the eccentric 2 may be

varied.

Two sprmn*s 95 and 26 are connected at
their outer ends to the rotary carrier 4, and

~ thelr inner ends are connected, respectively,

35
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to the levers 21 and 22.

The openings or slots 33 and 34 in the ec-
centrics 2 and 3 are of sufficient size to per-

mit the movement of the centers of the eccen-
trics from one side of the center of the main
shaft to the other into positions correspond-

ing to reverse motions of the shaft or of the
_va]ve-motlon -

In the construction shown in the drawings

‘the shifting link 1 is connected by means of-
a link or rod 27 with an arm 28, by the move-
ment of which the position of the link 1 may
be adjusted. 1fpreferred, however, the block

29,to0 which the valve-rod 30 is connected, may

be adjustable relative to the link 1, and the

link movable only by the eccentries, or the

relative adjustment of the link and block may

be eifected by moving both of these parts.
As shown in Fig. 1, the inner shifting ec-

centric 2 is connected by its rod 31 to that;.
end of the link 1 in which the block 29 is.

located, and movement of the valve-rod 30

is controlled by the eccentric 2, the other ec-

centric, 3, which is connected to the opposite

- end of the link 1 by the rod 32, having little

60

or no effect on the valve-rod whﬂe the linlk

is'in the position shown. With the adjust-

‘ment as shown in the drawings the rotahon_
of the main shaft 7 and the carrier 4 is in the

- .direction indicated by the arrow marked aq.

T'he resistance of the dash-

ficient to act as a counter—
balance to the action of gravity on the two

pot device,which
‘comprises the piston 18 and the cyhnder 19,
may be made su

weights without offering any undue resist-
ance to the action of centrifugal force, and
in sudden adjustments. of the weights, due

ertia acting on the weights.
- When the parts are in the positions shown

in Fig. 1, the weights 5 and 6 are in the most

un-favora;ble' position forgravity-balancing by
the dash-potdevice,since theaction of gravity
on the weights tends to turn them in the same

direction and to cause movement of the cylin-

der and piston of the dash-pot device both in
the same direction.. When running with

‘shorter cut-off, this effect will be less on ac-

count of the smaller leverage of the weights,
and in any other position of the rotary car-
rier or wheel the action of gravity will tend
to move the weights in opposite directions of
rotation and also to give opposite directions

of motion to the piston and cylinder, respec-
90

tively, of the dash-pot device, which tendency
will be resisted by the fluid in the dash-pot
with the effect of balancing the action of

oravity. This will be made clear by suppos-

ing the wheel to be rotated through such an
angle that a vertical line through the center
of support shall pass to the right of the cen-
ter of the weight 6, or by turning the drawing
through an angle of ninety degrees or less
and conmdeunﬂ' the action of n*mwty on the
weights when in that position.

My improvement effects adjustment of the
eccentrics and corresponding regulation of
the cut-off of the motive fluid by the action
of centrifugal force in accordance with the

| speed and gradual changes of speed and by

the combined action of centrifugal force and

/0

. | to their inertia, the weights and the dash-pot |
device may move together, so that the dash-
pot offers no 1'es1stanee to the forees of in-
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inertia on sudden changes, such as are due to

great and rapid Varlatlonﬁ of load.
When the engine is running regularly, the
weights will assume a certa,ul Pposition in ac-

cordance with the centrifugal force acting on

them, and this position once established will
be maintained without resistance from the
dash-pot device so long as there is no varia-
tion in the speed. In speeding up the en-
gine to this or any other regular speed, or in

n-radual variations from the regular speed,

the dash- -pot device may offer a slight resist-

| ance to the centrifugal action, beeause the
- weights being then acted on bjy centrifugal

force only, the inertia effect being too small
to be eonsldered the weights Wll]. both be

moved outward, or't::ppositely rotated on their

bearings, the cylinder and piston of the dash-
pot device will be moved 1n relatively oppo-

site directions, and the resistance of the fluid

in the da,sh-pot device will oppose the move-
ment of the weights. Tnder the circum-
stances now under consideration, however,

| the variation of speed being sllﬂ'ht and ﬂ'r&d—-.
ual and the change of posﬂslon of the weln*hts-

being slightand wradu&l theresistance oﬁered
by the dash-

pot devme Wll]. be small, and the

duration of the force tending to change the

LILO
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position of the weights will ﬁnally overcome |
this slight resmtanee

In case of a sufficiently sudden and ﬂlefbt'

change in the speed of rotation of the carrier
or wheel 4 the inertia of the welghts will in-

stantly be effective to cause a new ad;;ust-.
- ment of the eccentrics, and this inertia e

Tect

will not be obstructed or resisted by the ac-
tion of the dash-pot device, because both

welghts will by their inertia tend to fall be-

hmd or move more slowly than the carrier, |
‘and since the motion of the weights will then
be in the same direction the arms 11 and 13,
- the piston 18, and the cylinder 19 will ::Ll%}
move in the same direction, or relatively op-
posite to the direction of rotamon of the car-:

rier,and the whole gover ning device will move

a movement since the piston and eylinder of

the dash-pot device move in the same direc-
tion under the same forces they can offer no

~ resistance to the motion.

© movement to the left, of the weight 5 will in- |
S -_sta,nﬂ} adjust the 0pemtwe eccentuc 2 t0 a

30
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If we suppose the adjustment :amd the dn ec-

tion of totation of the carrier to be as de-
scribed and shown in Fig. 1, it will be readily
seen that the relative backwm d movement, or

position of shorter cut-off and that both the |
inertia and the centrifugal forces acting on

the weight 5 tend to effeet this result. The
similar movement of the weight 6 shifts the

_+ eccentric 3 to a position of longer cut-off,but

since the eccentric 3 is then mopemtwe on
the valve-rod no effect on the cut-off is pro-
duced thereby with the link and bloek in the

| p051t10ns shown.

In order at all times to effect a proper op-

_;i_;,f'_ eration of the governor, the weights should
40

oceupy similar pos1t10ns of a,dJusl:ment at the
same time, so that the inertia force may be
free to a,ct for if either one of the weights
happens to be in contact with or very near

to its stop the dash-pot device may be im-
- 45

movable and prevent an adjustment for a
sudden change of load. In order to prevent

" this and to insure a proper operation of the

~ governor, I have provided the springs 25 and

":: 26 one f01 each weight, so connected, through
the compensating levels 21 and 22 and the'
- links 20 and 23, that a movement of one of the

- weights 5 or 6 brmﬂ's into action an assisting

55

~ the spring 25 is increased acecor dingly by the
. movement of the lever 21 and the link 20, and
' if for any reason the spring 26 is already un-

60 der such tension that the weight 6 does not

 force tending to produce a corresponding

movement of the other weight. With 13]118
constructionif on account of a decreasedload
the weight 5§ moves outward the tension of

tend to move out to the same extent as the
weight 5 the tension of the spring 25 acts

'throu'Wh the lever 21 on the extended arm 14
of the welght 6 and tends to move the weight

6 to a posmon corresponding to that of the

- weight 5. At the same time the movement

- . of the Wewht 6 acts In a similar manner on

It will be seen that in such ‘| functions may be eff

the other. weight and its eonnected parts, and -

| the combmed effect is to produce similar

movements in the two opposite similar por-
tions of the governing device, whereby they
will tend to occupy pOSltIOIlS such as to ad-

mit of adjustment by the action of inertia.
After such adjustment the differential action

of the springs will tend to return the parts

10 their normal symmetrical positions.

75

It will be seen that with my 1mpr0vement a

the cut-off may be varied and the engine re-

versed by means of the shifting link 1 alone

or 1n combination with the shaft -governor, or
the cut-off may be varied by the automatic

action of the shaft-governor either alone or -

simultaneously vnth a variation due to move-
ment of the link, orthe reversal of the valve

automatic governor alone in a manner simi-

ected by means of the

80

lar to that descubed In my pending applica- -

tion, Serial No. 582,386, filed March 9, 1891.
The description of the operation of my im-

'provement with the link 1 in the position

shown in Fig. 1 apphes also to the operation

with the link in.‘reverse position, in which

Qo

case the direction of rotation of the carrier4

and shaft 7 will be oppomte to that mdwated |

by the arrow marked ¢ in Fig. 1.

My improvement combines with a 1111k re-

95

versing - gear two shifting eccentrics with

elastlc eonnectwns between them, independ-

ent governing-weights, each e: fectmﬂ* the ad-

;Justment of a sepamte eccentrice, and OPPOSs-
ing springs, each connected to one of the
weights, an intermediate gravity-balancing
dewee adapted to balance the action of grav-

1ty on the weights, a compensating system of

links and levers by which any movement of
one of the governing-weights, its eccentric,

100

105

| and connected parts fends to effect a similar
movement of the other governing-weight, so

that any change of position of one governor

in regular service tends to produce a similar

eha,nge in position of the other and an elas-

ticity in the compensating system that does

not interfere with the inertia effect for sud-
den changes of load, but which puts the op-

posite parts of the compensating system

‘under unequal strain momentar ily in order

110

II§

to effect the rapid adjustment of the govern-

ors into the proper relative positions to be
ready for another sudden adjustment. |

It will be seen that in slow adjustments

that involve similar changes of cut-off of the
two governors the rotatwn of the weights is
in opposwe directions and the strains of the
compensating gear are constantly equal, but

in case of an mstantaneous and considerable

change of load the rotation of the weights is

as if they‘ were in one piece for the moment,

while one moves to a shorter cut-off and the
other to a longer cut-off, after which the

| balancing effects places the two systems in

similar po&tmns

- Iclaim as myinvention and desn e to seeme -
-by Letters Patent—

1. In a fluid-pressure motor, the combina-

120
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n

tion, with an adjustable Iin]{-_-deviee-, of two

shifting eccentries each of which is connected

to the lmki at or near one of ltS extr emltles

substantially as set forth.
2. In a fluid-pressure motor, the combina-

- fion, of an adjustable link device for con-

10

I3

- two shifting eccentrics connected t0 an ad-
justable link or frame at or near its opposite

20

- two shitting eecentncs, governing mechan-

trollin_g the cut-off of motive fluid, and two
independentshifting-eccentric governors con-

“nected with the link device at or near its op-

posite extremities, substantially as set forth.

tion, of an adjustable link device connected

to the distribufing-valve, and two shifting

eccentrics adapted to be reversely adjusted

by a sudden change of load, substantlally as
set forth. |

4. In a reversing- geal the combmatmn of

extremities, a manually-operated adjusting

‘mechanism connected to the link or frame,
and mechanism connected to the eccentrics

and adapted to be operated by an automaltic
governor, substantially as set forth.

5. In a valve- operating mechanism for
fluid - pressure motors, the combination, of

Ism conneoted to each of the eccentrics, and

compensating connections adapted to effect |
30 corresponding movements of the two systems |

. Witnesses:

and to permit ulleqlml or opposwe movements -

under the force of meltm substantla,lly as
set forth.

6. In a valve-operating mechanism - for
fluid - pressure motors, the combination, of
two governing devices, each comprising a

35

shifting eccentric and an unbalanced govern-

ing-weight, and a dash-pot device through

thh the governing devices are connected -

| subs‘rantmlly as set forth
3. In a fluid-pressure motor, the combina- |

7. In a valve - operating mechamsm for
fluid - pressure motors, the combination, of

two governing devices, each comprising a

shifting eccentric and a rigidly-connected

centrifugal weight, and means connecting the

40
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coverning devices whereby they are balanced

as to gravity, substantially as set forth.

8. In a wvalve - operating mechanism for

fluid - pressure motors, the combination, of .

two independent governing devices each

adapted to control the distribution of motive

fluid and connected together through the me-

dium of a dash-pot. devme and. the1eby bal-
anced as to gravity, qubstantlally as set forth. -

50

In teshmony whereof 1 have heleunto seb 55

‘mYy hand.

FRA_NCIS _M. RITES.
-S. K. BANKS '
CHAS D. BOSTWICK _-
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