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IMPROVEMENT IN STEAM-ENGINE GOVERNORS.

Specification forming part of Letters Patent No. 54,423, dated May 1, 1868.

To all whom it may concern :

Be it known that I, DAVID SmivE, of the
city of Philadelphia, in the State of Pennsyl-
vania, have invented & new and useful Im-
provement in Governors for Equalizing the
Speed in Steam and other Kogines; and L do
hereby declare that the following is a tull,
clear, and exact description of the construe-
tion and operation of the same,- reference be-
ing had to the annexed drawings, making a
part of this specification, in which—

Tigure 1 is a perspective view, and Fig.2 a
horizontal orthographice projection, of the said
invention applied and in motion in the direc-
tion of the arrows in Kig. 2, like letters, when
in both figures, indicating the same parts.

The object of my invention is the production
of a governor depending upon inertia and mo-
mentum instead of centrifugal force and dead
weight only for its principal acting forces, 50
construeted that the usual weight of the balls
may be greatly reduced and the binding of the
joints from which they are suspended entirely
obviated during the motions of the governor,
thus reducing the friction and rendering the
governor more sensitive to the changes in the
speed of the engine.

It consists, substantially as hereinafter de-
seribed and set forth, in suspending the balls
by their rigid arms from joints so constructed,
arranged, and secured to the spindle that the
said balls are left almost entirely free to rise
and fall daring the rotary motion of the gov-
ernor in directions which may be considered
the resultants of their gravitation and centrif-
ugal forces.

Tn the drawings, A A are the balls; B, thero-
tatory spindle; G, the supporting-column ; D,
the sleeve, and E the lever whereby the sleeve
is connected to the supply-valve. I b are the
arms of the balls, and f'¢ /g the joints of sus-
pension.

Construction: On the upperend of the spin-
dle B an arched piece, F,is fixed transversely,
the lower ends of which being formed into
bosses or cylinders f 1, arranged horizontally,
50 as to be in planes parallel to each other,
substantially as represented in the drawings.
The cylinders f f are each bored longitudi-
nally and fitted with a cylindrical mandrel, g ¢,
which will be free to rotate therein, To the
outer ends of these mandrels the rigid arms b &

of the weight-balls A A are respectively fixed,
while to the inner ends of the said mandrels -
short arms ¢ 4 are respectively fixed, to project
in opposite directions to each other and to con-
nect by slotted joints or in any other suitable
manner with the- sleeve D, so that the rising
and falling motions of the balls A A shall
cause corresponding falling and rising mo-
motions, or vice versa, in the sleeve D, and
consequently, through the lever B, operate the
usnal supply-valve of the engine.

Operation: When anen gine fitted with this
governor is started there will be communicated
to the cylinders ff a tendency to run away
from the balls A A by virtue of the inertia of
the said balls, and consequently, aside from
any centrifugal tendency imparted at the same
time by the rotary motion of the spindle B,
they will be caused to rise, and, the connec-
tions which unite them to the valve of the en-
gine being adjosted to the required speed of
the latter, whenever an excess of steam is ad-
mitted by the supply-valve, or the work to be

_performed by the en gine diminished, the speed
“of the rotary motion of the spindle B will be

accordingly increased ; but the inertia of the
balls A A notbeing instantlyovercome thereby,
they will rise from the operation of these
causes, and thus instantly diminish the valve-
opening and reduce the speed of the engine;
and if there should occur even a slight reduc-
tion only in the required supply of steam
through the valve, or an addition of work be
put upon the engine, diminishing accordingly
the rotary speed of the gpindle B, the mo-
mentam of the balls A A, in connection With
whatever diminution of their centrifugal force
there may be, will cause them instantly to fall
and so enlarge the opening iu the valve and
restore the regular speed of the engine. It
will, therefore, be manifest that while the old
ball - governor depends for its useful effect
entirely upon the centrifugal motion and the
gravitation of the balls, in this improvement
the inertia and the momentum of the balls are
thus made importantly effective for the pur-
pose, and that consequently a more sensitive
or quickly-acting equalizer of the speed of an
engine is produced, and also that the weight
required in the balls, and consequently the
friction arising therefrom in the old governor,
aside from the lateral strain produced in its
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joints by changes in - the rotary speed of its
spindle, are in this improvement greatly re-
duced, thus rendering the apparatus more
durable and lessening the consumption of the
power of the engine to drive it.

The central longitudinal lines of the Jjoints
should, in order to allow the balls at all times
to swing freely by their arms b I, be tangen-
tial to the spindle and at the distance of about
the semi-diameter of either ball from the cen-
ter of the shaft or spindle B, or substantially
as represented in I'ig. 2; and bein g thus ap-
plied to the spindle, it will be evident that
the said suspension-joints will always remain
free from any binding effect from the action
of the balls, because the respective positions
of the arms % & of the balls are always at right
angles to the mandrels g g of their joints; and
hence, also, all guides or other devices for
keeping the arms and balls in proper positions
are dispensed with. In action the balls are

allowed to fall behind the spindle, or the spin-
dle gaining on them and by first impulse cor-
recting the valve, so as not to leave any per-

ceptible change in the speed of the engine. If

the speed of the engine relaxes the momentum"

of the balls gains on the speed of the spindle
and thus instantly changes the valve.
Having thus fully described my improve-
ment in governors and pointed ount its utility,
what I claim as new therein, of my invention,
and desire to secure by Letters Patent, is—
Suspending the balls A A by rigid arms h &,
connected to the spindle B by means of Joints
consisting of the eylinders Jfand the man-
drels g ¢, or their equivalents, arranged in re-
lation to the said spindle, arms, and balls sub-
stantially as described and represented.
‘ DAVID SHIVE,
Witnesses:
‘ BNy, MorIson,
B. . SATTUCK.
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