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(No model.)

To all whom it mai conceri: |
Be it known that I, FrRaNcIS M. RITES, a

- citizen of the United States residing at Ithaca,

in the county of Tompkms and Smte of New

York, have invented or discovered a certain |

new and useful Improvement in Governors
for Fluid- Pressure Engines, of which im-
provement the following is a specification.

My present invention relates to governing
mechanism for fluid-pressure engines of the
general class or type set forth in Letters
Patent of the United States Nos. 342,307,
000,717, and 527,720, granted and issued to me
under dates of May 13, 1886, January 11, 1887,
and October 16, 1894, respectively, and is an
lmprovement upon certain features of the in-
ventions therein claimed.

Theobjectof myinventionistosimplifyand
perfect the mechanism of Patent No. 227,720
aforesald, and to provide simple and e fective
means forresisting the forces acting, through
the reciprocating members of the Valve-gear,
upon the governor, and, by varying the de-
gree of resistance, to modify, indirectly, the
relatwn of the centmfuﬂal and centripetal
torces of the governor, so as to modify the
action of the governor. -

T'o this end my invention, generally stated,
consists in the combination of a rotary car-
rier, a primary centrifugal weight journaled
thereon, a secondary weight balanced as to
gravity by the primary weight and journaled
on the carrier so as in normal position to be
unatfected by radially-acting force, and a
shifting eccentric connected to the secondary
weight; also, in the combination of a distri-
bution-valve mechanism, a shifting eccentric
connected thereto, a governing device effect-
ing adjustment of the shifting eccentric, and
a yleldm pressure device ad justably con-
nected to the valve mechanism.

The 1mprovement claimed is helemaftel_

fully set forth.

In the accompanying drawings, Iigures 1,
3, 9, and 7 are side views in elevatmn of ﬂov—
ernms, illustrating, under variations of st1 uc-
tural detail, applications of my invention;

Figs. 2,4, 6,and §, transverse sections through

the governors of Figs. 1, 3, 5, and 7, respec-
tively; and Figs. 9 and 10 views, partly in
elevation and partly in section, of steam-en-

- gines, illustrating combinations of a govern-

1ing mechanism and distribution-valve em-
bodying my invention,

In the practice of my invention, referring
rst more particularly to Figs. 1 and 2, the
governing mechanism is, as heretofore,mount-
ed upon a guitable rotary carrier, COHSIStlnﬂ
of a wheel, case, or disk 1, w hich is b01ec1
out centr a,lly to be fixed upon the crank-shaft
2 of an engine or upon a counter-shaft deriv-
ing motion therefrom. A plimal y centrifu-
ball} adjustable weight 3, which may be
either formed on or Xed to an arm 3%, 1s piv-

oted, as by a bearing-pin 4, to the rotar y car-
rier 1 at a suitable distance from its center,

L

S0 as to be subject to the rotative effect of

centrifugal force, by which it is moved about
the axis of its bearing-pin 4. The arm of the
primary Weinht 3 1s connected either directly,

as in Kigs. 5 ), and 10, or through the inter-

_medlatlon of a 1111kage as in the construc-

tion shown in the other figures, to one end of
a spring 6, the opposite end of which is con-
nected to the rotary carrier 1, the tension of
sald spring acting, as in the ordinary con-
struetions, in opposition to the action of cen-
trifugal force upon the primary weight.

- A secondary weight 7 is formed on or fixed
to an arm 7*, which is pivoted by a pin 9 to

a3

the rotary carrier in such manner as to be,
‘when in normal position, substantially unaf-
fected by radially-acting force, it being con-

nected in such relation to the other members
of the governing mechanism that when in its

normal position 1ts center of gr .‘-':LVI'[}T and the

center of its pivot-pin 9 will be in or nearly
in line with a point in the axis of the rofary
carrier 1—that is to say, the center line of the
arm 7* would be radial, or nearly so, to the
circle of the rotary carrier 1. This normal,
mean, or neutral position of the secondary
weight 7isillustrated in each of the construc-
tions shown, and is that from which centrifu-
gal force is inactive to effect its displacement.
The spring 6, before specified, is connected to

the arm 7*.0of the secondary weight 7, between

sald welght and its pivot-pin 9, and the arm
7* 1s connected by a link 16 on the opposite
side of its pivot 4 from the weight with the
arm 3* of the primary weight

A shifting eccentric-pin or eeeent1 1c 5, fl om
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which, through the usunal connections, the dis-
tribution-valve of the engine is actuated, is
fixed to the arm 7* of the secondary weight.

The relation of the link 16 to the pivots of
the primary weight 3 and secondary weight 7
is such that said weights are balanced as to
cravity one by the other, as they are so cou-
pled together that movement of either of them
in the direction due to the action of gravity
is opposed by the coincident action of gravity
upon the other.

The governing mechanism above deseribed
is especially desirable for application in en-
ogines which run at comparatively low speeds,
as in such case the centrifugal force will be
correspondingly light, and therefore the sec-
ondary weight, the inertia effect of which is
materially increased by reason of its exemp-
tion from the disturbing action of centrifugal
force, will assist the action of the primary
centrifugal weight. Anincreasein the latter
would increase its force in proportion to the
increase of mass and resistance, while in the
case of the secondary weight the force of in-
ertia is made available, proportionately toits
mass, to a much greater degree than would
otherwise be practicable by reason of the man-
ner in which it is supported and the path in
which it is caused to move, in addition to 1ts
performance of the function of a gravity-bal-
ance for the primary centrifugal weight.

It will be obvious that the details of loca-
tion and connection of the members of the
coverning mechanism may be varied in many
particulars within the discretion of the con-

structor without departure from the essential
structural and operative features above de-

scribed, and instances of modifications of
such character are illustrated in the draw-

ings. Thus, as shown in Kigs. 3 and 4, the

spring 6 is connected to the arm 7* on the op-

posite side of the pivot from the weight, and
the link 16 is similarly connected to the arm
3*. In Figs. 5, 6, and 10 the spring 6 1s con-
nected directly to the arm 3* Figs. 7 and 8
show & construction in which the connections
of the members are substantially as in Figs.
1 and 2, except that the eccentric-pin b is fit-
ted in an opening in a secondary eccentric 5%,

journaled on the shaft, and acts to move the

same around the shaft 2 as a pivot. |
The governing mechanism shown 1n KFigs.
9 and 10, which in and of itself is similar in
all essential particulars to those of the pre-
ceding figures, is combined with a distribu-
tion-valve gear, the reciprocating parts of
which are balanced as to gravity by the sec-
ondary weight and a yielding pressure device
connected adjustably to the valve-gear, so
that its leverage of resistance to the mo-
mentum of the reciprocating parts thereof
may be varied to permit desired changes of
speed of the engine. Two forms of the ad-
justable pressure device are shown in the
drawings, the pressure member of the con-

the corresponding member in Fig. 10 being a
fluid-pressure cylinder and piston.

A vielding pressure device combined with
a distribution - valve gear and governing
mechanism is set forth in Letiers Patent No.
342 307 aforesaid, and such combination 1Is
not, therefore, broadly claimed as of my
present invention. The adjusting mechan-
ism through which the pressure device is
connected to the valve-gear, and by means
of which the new result of effecting desired
modifications in the action of the governor
while running is accomplished, is, however,
an essential feature of novelty and advan-
tage in my present invention. |

Referring to Fig. 9, the distribution-valve
17 of the engine on which the governing mech-
anism is applied is fitted to reciprocate ver-
tically in a valve-chest 18, and its stem 19 1s

coupled by a rod or link 31 to the eccentric-

pin 5 on the arm 7* of the secondary weight 7,
which weight is made of greater amount than
in the constructions previously described,
inasmuch as it performs the funection of a
gravity-balance for the reciprocating mem-
bers of the valve-gear, in addition to its func-
tion of balancing the primary weight 3 as to
gravity. The inertia of the reciprocating
members of the valve-gear is balanced by a
yielding pressure device, which in this in-
stance consists of a helical spring 20, one
end of which is secured tothe framing of the
engine and the other end of which is con-
nected adjustably to the valve-stem 19. T'he
connecting and adjusting device of the pres-
sure device and valve-stem consists of a
curved lever-arm 21, which is pivoted at one
end to the engine-frame and coupled at the
other by a pin 22 to the valve-stem. The
spring 20 is connected to an adjusting-block
23, fitted to slide longitudinally on the lever-
arm 21 and carrying a nut 24, engaging an
adjusting -screw 25, journaled on said arm.
By the rotation of the screw 25 in one or the
other direction the adjusting-block 23 may
be moved away from or toward the pivot of
the lever-arm and the leverage through which
the spring acts upon the valve-gear be corre-
spondingly increased or diminished, as the
case may be. |

The construction shown in IFig. 10 differs
from that last described in the particulars
that in the pressure device the resistance of
a fluid-pressure is employed instead of that
of the spring 20 of Fig. 9 and the distribu-
tion-valve is actuated through the interme-
diation of a rocker, so that the connection of
the valve-stem to the arm of the secondary
weight is made between said weight and its
pivot instead of on the opposite side of the
pivot from the weight, asin Ifig. 9. The pres-
sure device in this instance consists of a ¢yl-
inder 26, fixed to the frame below the valve-
chest 18, to which cylinder steam or other
fluid under pressure is supplied by a pipe 27,

struction shown in Fig. 9 being a spring and | and which eylinder is fitted with a piston 23,
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fixed upon a rod 29.
tribution-valve 17 1s connected to one of the
arms of a rocker 30, journaled on the frame,
the opposite arm of which is coupled by a rod
or link 31 to the eccentric-pin 5 on the arm
7* of the secondary weight 7, between said
welght and its pivot 9. The weight 7
in the preceding case, madesufficiently heavy
to serve as a gravity-balance for the recipro-
cating members of the valve-gear, as well as
for the primary weight 3. A lever-arm 21 is
formed on the rocker 30, and an adjusting-

block 23, to which the piston-rod 291s coupled,

is fitted to slide longitudinally on the lever-
arm. 'The adjusting-block is, as in the pre-

vious instance, moved away from or toward-

the center of vibration of the lever-arm-—. e.,
the center of the journal of the rocker 30—by
an adjusting-serew 25, journaled on the lever-

arm and engaging a nut 24 on the ad,]ustmﬂ*--

block, and the 1everaﬂ'e through which the
fluid-pressure on the plqton 28 a,cts upon the

- valve-gear is eowesl)ondmﬂly increased or

35

dlmlmshed

I claim as my invention and desne to se-
cure by Letters Patent—

1. The combination of a distribution-valve
mechanism, a shifting eccentric connected
thereto, a governing device effecting adjust-
ment of the shifting eccentric, and a yielding
pressure device, &dJ ustably connected to the
valve meeha,msm

2. The combination of a distribution-valve |

mechanism, & shifting eccentric connected
thereto, a yielding pressure device, and ad-

justable connections between said pressure

The stem 19 of the dis- |
| iIng or decreasing the action of the former

18, as

device and the valve mechanism, for increas-

upon the latter in alternately assisting and re-

~sisting the momentuin of the reciprocating

members thereof.

3. The combination of a distribution-valve

mechanism, a shifting eccentric connected
thereto, and a yielding pressure device con-

‘nected to the valve mechanism, and acting

through a variable leverage thereon
4. The combination of a dlStI 1buL10n-va1ve

mecharism, a shifting eccentric connected

thereto, a pivoted lever-arm coupled thereto,
a ylelding pressure device; and a block cou-
pled to said pressure device and adjustable
longitudinally on the lever-arm. -

5. The combination of a distribution- valve
mechanism, reciprocating in a substantially
vertical plane, a rotary carrier, a primary
centrifugal weight journaled on the carrier,
a seuondary Welﬂ‘ht journaled on the carrier,
SO as, in normal posutmn to be unaffected by
eentmfuwal force, and balancing the gravity
of the primary welﬂht and of the reciprocat-
ing members of the valve mechanism, a shift-

ing eccentric connected to said seeondamy.
welght and fto

the valve mechanism, and a
yielding pressure device connected to the
valve mechanism, and acting thereon through
a variable lever age |
In testimony whereof I have her eunto set
my hand.
- FRANCIS M. RITES.
Witnesses: -
5. K. BANKS, *
HATTIE L. HOLLISTER
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