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Te all whonmv it maly concerm:

Be 1t known that I, GEORGE . CORLISS, a
citizen of the United States, residing 1 the ¢
city and county of Providence, in the State of
Rhode Island, have invented certain new and
useful Improvements Relating to Governors
for Steam-Engines and Analogous Motors, of
which the following is a specification.

The improvement may apply to all styles of
fly-ball governors. |

It is recognized as a diificulty 1n the regu-

lation of a steam-engine by a fly-ball governor |

that, unless some measures are taken to pre-
vent unequal action,a higher speed 1s required
to maintain the balls at & high level and to
properly condition the engine for using but |
little steam than is required to maintain the |
balls at a low level and properly condition the
engine for using much steam. -

There have been efforts by various engi-
neers, (one of which 1s shownin the patent to
me dated August 18, 1885, No. 324,459,) to
provide for equalizing the action of the gov-
ernor at different elevations of thefly-balls, by
shifting the position of a weight, which 18 al-
lowed to roll alternately toward one end or
the other of a curved lever. I have now dis-
covered and reduced to practice a simpler and
more convenient mechanism for attaining the
desired end. -

I mount on the framing adjacent to the gov-
ernor a horizontalwrist-pin, onwhichismount-
ed an arm extending obliquely upward, with
liberty to turn. 1 connect to the free end of
this arm a weight in such manner that through
the intervention of a link 1t i1s pendulous.
The gravity of the pendulous weight pulls di-
rectly downward on the extremity of the arm.
The arrangement is such that the weightis of
less effect in turning the lever on its axis, ac-
cording as the arm is, by the working of the
governor, brought into a more nearly upright |
position. The arrangement makes the weight
effective by its gravity in the required vary-
ing degrees for the different positions of the
fly-balls without exerting any appreciable in-
fluence by its inertia. Thefactthat theweight, |
instead of being mounted directly on the in-
clined arm, is hung at a considerably lower
level and connected thereto by a light link,
which link has but little weight, allows the
arm when in the nearly upright position to be

shifted to the right and left, subject only to
the slight inertia of the upperend of the link,
the pendulous weight below contributing 1ts 55
oravity without its inertia. It 1s 1mportant
that the motion be easy. I can use knife-

edges to reduce the resistance to a minimum.

I use a dash-pot to avoid a vibrating motion.

| This part may be in all respects similar to the 60

corresponding part set forth in a patent to me
bearing date August 18, 1885, and numbered
324,459). |

In what I esteemthe most complete mode of
carrying out the invention I employ a con- 55
siderable weight attached to a ncarly hori-
zontal arm of the same lever, or to an arm
fixed tothe same horizontal axis, which addi-
tional weight shall 1ift on the fly-balls or-on
the connections thereto with practically ani-
form force in all positions.. This weight
should be sufficient to exactly counterbalance
all the mechanism connected with the gover-
nor below its sleeve. The pendulous weight
attached to the inclined arm is sufficient 1n
its lowest position—=that which gives 1t the
oreatest leverage—to prevent the fly-balls of
the governor from rising at all until exactly
the desired number of revolutions is attained.
The conditions attained by my arrangement 8o
enable that number of rcevolutions to main- |
tain the balls in any position, either the
highest or lowest, or any intermediate po-
sition. In other words, the relations of the
parts are such that the pendulous weight 85
acts with such varying force that the veloeity
required to maintain the fly-balis in any po-
sition within its whole range of action 1s ex-
actly the same. Consequently, whether the
steam is following at the shortest or long- go
est point of cut-off, In order to overcome the
resistance as the load on the engine or the
pressure of the steam may vary, the velocity
of the engine continues exactly the same.
Any change in speed will be only momentary.
The change in speed is immediately felt by
the governor, causing a shifting of the cleva-
tion of the balls and a corresponding change
in the point of cut-off, and thus increasing or
diminishing the quantity of steam used. ''he
easy motion of the joints allows the governor
to be very sensitive, the dash-pot prevents sud-
den changes, and in a brief period the several
parts assume positions which give exaetly the
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required quantity of steam to conform to the | the cylinder. Thearm I extends pastthe con-

new conditions, and the engine continues to
work at the desired uniform velocity as before.
Thus the engine practically maintains a cer-
tain and unvarying velocity-through the whole
range of the movement of the governor.

‘The accompanying drawing formsa part of |

~this specification, and represents what I con-
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sider the best means of carrying outtheinven-
tion. It is an elevation, partly in section.
~The drawing shows the novel parts with so

much of the ordinary parts as is necessary to -

indicate their relations thereto. |
A 1satixed frame-work, certain portions be-
ing designated, when necessary, by additional

~_marks, as A’ Az &e.

A’ is a bracket cast in one with or firmly
attached to the hollow eylinder A?of the dash-
pot. The bracket A’ supports the horizontal
wrist - pin 6. The arrangement of the arms

the governor perform important funetions.

Bis an arm which, in the ordinary position

of the fly-balls,is nearly or quite horizontal. T
will designate it as a horizontal arm extending
in one direction. B’ is an arm extending hovi-
zontally 1n the opposite direction. B*is an
arm which extends obliquely upward. These

three arms are rigidly connected to form a

three-armed lever, which turns freely on the
horizontal wrist-pind.

C 18 a pendulous weight connected by a
light link, C, to the upper end of thearm B2
The junction is effected by a freely-turning
joint, c. | |

D 1s arod extending up {from the arm ', to
which 1t isconnected by a freely-turning joint,

d. E 1s a weight preferably composed, as
shiown, of a number of separate parts, which
may be applied and removed,as required. The

welght 1S connected by a link, E', to the arm

B, the junction being effected by a freely-turn-
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ing joint, e. |

P18 the shaft of the governor, receiving
motion through suitable gearing (not repre-
sented) from the pulley O, which latter re-

ceives motion from the engine (not shown) by
a belt, in any ordinary or suitable manner.

F K are the arms, and IV I the balls, of a
fly-ball governor.

slide up and down to a limited extent on the
shaft P. The motion downward is limited by

the contact of its lower end with the fixed

frame-work A. The motion upward is lim-

ited by the contact of its upper end with a
The rising and sinking of this

collar, P’.
sleeve H by the changes of velocity of the

governor communicates motion by the well--

known means to the horizontal arm I of a
compound lever pivofed to the fixed frame-
work at a, the upper arm, I’, of which is con-
nected by a horizontal rod, J’, to the valve-

gear (not represented) for one end of the

steam - cylinder. The lower arm, 1% corre-
spondingly communicates motion through the

rod J* to the valve-gear for the other end oft I can attach the weight E directly to the

(G G are the links connect-
ing the arms F to H, which is a sleeve free to

|
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[

nection to the sleeve H, and connects with the
rod D by a {reely-turning joint, 2. The same
arm I, or an arm rigidly fixed thereto, is con-
nected by a joint, %, to a rod, K, which ex-
tends downward and connects to a piston, M,
working in the eylinder A’. Thispiston and
cylinder may be in all respects similar to the
corresponding parts in the patent.to me, dated

| August 18, 1885, before cited.

The weights C and E should be carefully de-

termined, according to the proportions and -

weights of the -other parts. The weight E
should be exactly sufficient to balance the
welght of the piston M and therods K and D.
It thus makes the weight of those parts of no
effect on the position of the governor, and

allows the dash-pot to exert its regulating in-

fluence without becoming a disturbing element

| in the computations for the other parts.
~and welghts attached and the connection to

The weight C exercises an important influ-
ence on the action of the governor. It pulls
downward on the fly-balls, but not uniformly
1n all positions. When the balls IV 'are re-

volving in their lowest plane, the arm B? di-

verges to the greatest extent from the perpen-

dicular, and the weight C exerts the greatest
leverage. In this position the weight C pulls

on the arms F with the greatest force. When
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the fly-balls E’ are revolving in a more ele-

‘vated plane, the arm B®is brought intoa more
‘nearly perpendicular position, and conse-
quently the weight C acts with less leverage..

It continues to pull down on the fly-balls, but

| with less force than before. By properly de-
| termining the weights of all the partsand the

angle of the arm B’ I am able to attain a theo-

retical uniformity in the action of the gov-
~ernor in all positions:

_ My experiments indi-
cate that I also practically attain this condi-
tion. The figure shows the correct propor-

tions for ordinary practice.

I attach importance to the fact that the
weight C 18 not mounted directly on the arm
B
of the weight being below, and the connection

to the arm being made by a light link, ma-
| terially affects the influence of its inertia. Its

1nertia has no influence on the horizontal ele-
ment of the motion of the arm B>—that is to
say, when the arm B? is nearly upright, so

that any movement of the joint ¢ is practically
{ horizontal to the right or left, the shifting of
1ts position in one direction or the otheris not
resisted by the inerfia of the weight C, and

what is still more important the inertia of this

weight exerts no influence to continue the mo-
tion.

The arrangement allows the gravity of
the weight C to be available in the manner

Modifications may be made in the forms and
proportions without departing from the prin-
ciple or sacrificing the advantages of the in-
vention.
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The fact that it is pendulous, the mass
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‘desired while leaving the sensitive mechanism
practically uninfluenced by the inertia of this
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arm B. Iprefertheattachment of thisweight | each sudden change of speed.

by the link shown, although the pendulous
condition in this weight does not perform the
same function as in the other weight, C.

The proportion of the weight of the fly-balls
I to the sleeve H and the other parts may be
varied; but such change will necessitate a cor-
responding change in the weight C. An in-
crease 1n the weight of the fly-balls necessi-
tates an inecrease in the weight C, in order to
attain the perfeet balance desired, so as to
allow the governor to regulate with absolutely
uniform motion, whether the steam is cut oft
short or allowed to follow further on the stroke
of the piston.

I can, if desired, use knife-edges for the
several joints in the same manner as such
pivots are made and used in weighing ma-
chinery. Such may reduce the frictional re-
sistance to the changes of position of the parts
to an almost inappreciable amount; but I do
not deem such generally necessary.

Parts of the invention can be used without
the whole. 1 can dispense with one of the
rods J?, and effect the required changes of the
valve-gear of the engine by the other arm, J’.
I can dispense with the arm B and the weight
E E', and allow the gravity of M and its con-
nections to depend on the governor unbal-
anced. 1 can dispense with the cylinder A®
and the piston M and the connection K; but
such omission will render the governor more
liable to fluctuate or oscillate, going first above
and then below the proper adjustment after

T

3

whole as shown.
I claim as my invention—

1. The inclined arm B* rocking on a center,
b, so connected to the governor, as specified,

that its inclination is changed by each change 40

of the plane of rotation of the fly-balls of a
oovernor, in combination with such governor
and with the weight C, connected by a link,
as C', so as to be pendulous, and arranged to

be thrown to the same vertical plane as the 45

pivot b, substantially as and for the purposes
herein specified.

2. The cylinder A% piston M, and connec-
tion K, in combination with a fly-ball gov-

ernor and with the pendulous weight C C, 50

rocking inclined arm B? wrist-pin 0, arm B,
and connection D, all arranged for joint oper-
ation, as herein speciiied.

3. The combination,with a fly-ball governor,

of a weight, E, and arm B, arm B’ and con- 355

nection D, piston M and connection K, and
inelined rocking-arm B* and weight C, ar-
ranged for joint operation, substantially as and
for the purposes herein specified.

Intestimony whereof I havehereantoset my 6o

hand, at Providence, Rhode Island, this 31st
day of October, 1885, in the presence of two
subseribing witnesses.

GEORGE H. CORLISS.

Witnesses: |
HENRY MARSH, Jr.,
WILLIAM B. SHERMAN.
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