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To all whom it may conceriv:

Be it known that JOEN B. O’ DONNELL, late'

a citizen of the United States, who resided at |
Kansas City, in the county of Jackson and

5 State of Missouri, invented certain new and

useful Improvements in Governors, of which |

the following is a specification.

%

The said invention relates o improvements

in centrifugal speed-regulators or governors
‘1o for steam or other engines whereby the sup-
ply of steam or other motive agent employed

in operating the engine is automatically in-
creased or diminished; and it relates espe-
cially to a governor having the usual pivoted

1z arms which carry the revolving balls or
weights extended nupward beyond the pivotal
point of said arms, said upward extensions of
said arms being provided with sliding balls

or weights adapted to be thrown outward by

20 centrifugal force when the speed of the en-
~ gine increases, so as to act as counterweights
to overcome the inertia of the main balls and

~ secure a more prompt and sensitive action of
the latter in cutting off or lessening the sup-

2z ply of steam or other motive agentor, on the
other hand, when the speed of the engine
falls or tends to fall below the desired normal
to reverse such action. Said upper balls or
counterweights may be mounted 8o as to
slide freely in either direction on the upward

30
- extensions of the governor-arms accordingly

as they are influenced by centrifugal force or |

gravity, or springs may be employed in con-
nection with such upper balls, such springs
35 tending to resist the action of centrifagal
force and to aid gravity, so as to make their
action still more sensitive and responsive.
In the accompanying drawings, Figure11s
an elevation, partly in section, of a steam-
4o governor furnished with the device.
is an edgewise view of the end of the rotating
vertical shaft or spindle in which the gov-
ernor-arms are pivoted. Fig. 3 is a detached
view of one of the governor-arms, including
45 its upward extension. Fig. 4 is an elevation
of the device, showing a modified form of the
upward extensions of the governor-arms.
Fig. 5 is a detached view showing a plurality
of counterweights on the -upper governor-

. RO Aarms. | o

Fig. 2
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for the device; 2, the shaft actuated by the

1 indicates the main standard or support

pulley 3 in the usual manner; 4 and 5, the
miter-gears; 6, the governor-spindle, passing

loosely through and rotating with the gear §55°

5, also passing through an upper extension 7
and a lower extension 3 of the standard 1.
The part 7 carries a threaded sleeve 9, engag-
ing a threaded hand-wheel or nut 10, which

bears against a collar 11, fixed on the spindle 60 .
6, so that by the rotation of the nut 10 the

‘spindle may be raised or lowered withouf dis-

turbing the gears and while they are in mo-
tion, if desired. | _

The spindle 6 is forked at its lower end, as 65
shown at 12 in Fig. 2, and within said fork
the governor-arms are mounted on a common
pivot-pin 13, passing transversely through
said fork or in any preferred manner., Said
arms each consist of a lower portion 14 below 7o
the pivotal point 13 and an upper portion 19,

extending upward above said pivot. Baid

arms are provided with recesses 16, engaging
each other near their pivotal points, where
they pass through the yoke 12 of the spindle. 75
To the lower portions of said arms are fixed
the main balls or weights 17, and said lower
arms are also connected by the pivoted links

18 to the cross-head 19, which supports and

1'actnates in the usual manner the valve-rod 8o

20, extending downwardly into a valve-cham-
ber. (Not shown.) - ' |

On the upper portions 15 of theﬂgovernbr-—-

| armsare mounted the sliding balls or weights

21. - Said upper arms 15 may be cylindrical, 33
rectangular, or of any desired form 1o eross-
section and are preferably provided with
shoulders 22 to limit the downward move-
ments of the sliding balls 21 and eaps or nuts
93 on their upper ends . to prevent said balls go
from sliding off the arms at any time unless it

is desired to remove them. In the operation

of the engine when it tends to run too fast
the sliding balls 21 are thrown outward by the _
operation of centrifugal force, and thus tend 95
to counterbalance the weight of the main

balls 17, overcoming the inertia of the latter,

and thereby raising the valve-rod 20 and di-
minishing the supply of steam sooner than it
would be effected by the operation of the main ruo




=

balls 17 alone.

On the other hand,when the
speed of the engine is below or tends to fall
below the deswed normal the sliding balls 21
remnain in or move toward their lower PpOsi-
tions, permitting the main balls 17 to occupy
a like position or expediting them in so doing.

- The result in both cases is greater sensitive-
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‘tending upward in a curved line.

ness and regularity in the closing or opening

of the valve in response to varmtlons which

may occur in the running of the engine.
In Fig. 1 springs are shown interposed be-
tween the shoulders or stops 22 and the slid-

ing balls 21, said springs being attached at

their ends to the arms 15 and to said balls, so
that the latter move outwardly against the
stress of said springs and move mwardly, be-
ing aided by the springs, more quickly than
if dnawn by gravityalone. Itisobvious that
sald springs might be placed on the arms 15
outside the balls between the latter and the
23, but in that case not attached to the
balls 21, and their action would be the same.

Instead of one counterweight on the upper
arms 15 a series of them, as shown in Fig. 5,
may be provided, the Smaller ones being out-
side and yleldmcr first to centrifugal ferce
while the larger and inner ones yleld frst to
gravity. Another expedientin the same line
consists in making the upper balls 21 hollow,
with openings into them, as shown at 25 in
Fig. 1, and placing within the cavities loose
balls 26 of different sizes, which are free to
move ontwardly within the hollow sphere, the
smallermoving outwardly first and the larger
yielding first to gravity,thus adding still fur-
ther to the delicacy of aetlen of the balls 21
as counterweights.

In Fig. 4 the upper arws 15 are shown ex-

With this
form of the arms and with the form shown in

Fig. 1, if desired, the upper balls 21 may be
prewded with roller bearings, as shown at 27, .

to facilitate their movemente

In Figs. 1 and 4 the governor is shown as
mounted below the miter-gears 4 5; but it is
obvious that it might be mounted a,bove the

gears in the more ueual manner and operate’

In substantiaily the same way, suitable con-
nections with the valve-rod 20 being provided.
The means shown in the drawings for con-
necting the governor with a euppl; valve,
consisting of the links 18, cross-head 19, and
valve- md 20, are not essentml elemente of
the mventlon intended to be set forth herein,
and any other plefeued and apprepuate

means for the purpose may be substituted for
those shown.
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Having described said invention, what is
claimed as new, and desired to be secured by
Letters Patent, is— :

1. A eentrlfun'al speed-regulator compris-
ing a rotatable spindle, a pair of pivoled
arms driven by said spindle, said arms having
lower and upper portions, on either side their
pivotal points, a valve-rod and suitable con-
nections between sald lower arms and said
valve-rod, fixed weights on said lower arms
and sliding weights on said upper arms, sab-
stantially as set forth.

2. In a governor, the combination of rev-
olubly-driven cenfrifugal arms, said arms
having lower and upper portions, on either
side their pivotal points, weights on said lower
arms, sliding weights on said upper arms,
and means operated by said arms for actuat-

ing a supply-valve, substantially as set forth.

3. In a governor, the combination of a pair
of revolubly-driven centrifugal arms pivoted
on a common pivot, sald arms having lower

and upper portions, on either side their piv-

otal points, fixed weights on said lower arms,
sliding weights onsaid upper arms,and means
for eenneetmﬂ' said arms with a SUpply valve,
subsl}antlally as set forth.

4. In a governor, the combination of a pair
of rotatmﬂ pwoted arms, sald arms having
lower and upper portions, on either side their

‘pivotal points, fixed weigh_t-s on said lower

arms, sliding weights on said upper arms,
springs arranged to resist the centrifugal
movement of said sliding weights and as-
sist the action of gravity on eald weights, and
means for connecting said governor with a
supply-valve, Substantldlly as set forth.

5. Inagovernor, the combination of a rota-
table eplndle pwoted centrifugal arms rev-
olubly driven by said spindle, means oper-
ated by.said arms for actuating a supply-
valve, said arms having lower and upper por-
tions, on either side thelr pivotal points,
weltrhte onsaid lowerarmsandsliding weights
on said upper arms, sald sliding Weighte ¢on-
taining cavities, and a ‘plurality of smaller
welghts of varying sizes disposed loosely with-
1n said cavities, substantially as set forth.

In testimony whereof I hereunto affix my
signature in presence of two witnesses. |

ELLA M. O DONNELL

Admanastratricof theestate of John B. O’ Don-

nell, deceased.

Witnesses:
J. B. ODONNELL, Jr.,
H. EARLEY.
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