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To all whom it may concern :

Be it known that I, FRANKLIN D. CUMMER,
of Detroit, county of Wayne, State of Michi-
gan, have invented a new and usefal Im-

5 provement in Governors for Steam-Engines;
and I declare the following to be a full, clear,
and exact description of the same, such as will

enable others skilled in the art to which it per- .

tains to make and use it, reference being had
1o to the accompanying dramngs, which form a
part of this spec1ﬁcat10n
My invention in a governor conmsts _essen-
tially in combining with- flying weights ar-
ranged to revolvein a vertical plane a station-
" 15 ary weight operating to furnish a centripetal
"~ force that may be easily adjusted-to equal, or
nearly equal, as may be desired, the centrifu-
gal force of the flying weights when they are
at their inner position and revolving at the de-
20 siredspeed; also,incertainothernovelfeatures
of construction, as will be hereinafter more
particularly pointed out, and specified in the
claims.
In the drawmgs, Figure 1 presents a view
25 in section and elevation of an engine-governor
embodying the features of my invention. Fig.
2 is a separate view, illustrating the arrange-
ment of the flying weights.
Itis well known that the office of a governor
30 isnot tohold the engine against any variation
in its speed, but is designed simply to restore
the speed quickly and as nearly as possible to
its normal state when any variation has taken
place. The difference between the normal or
3z desired speed and that obtained or maintained
by the governor, and the time required by the
governor to adjust itself to the changes in
speed, chiefly occasioned by change of load or
pressure, are the true and best measures of the
value that the governor may possess.
It is the object of this invention to produce
a governor of that type wherein the flying
weights revolve in a vertieal plane which shall
respond quickly to any change of speed, in
45 which the centripetal mechanism shall not it-
self revolve with the flying weights, and in
which the increased or decreased centrifugal
force of the flying weights as their radial dis-
tances increase or decrease is compensated, so
so that at all speeds theconditionsin the governor

40

(No model.)

shall be constant, or, more fully, that under
all conditions the centrifugal and centripetal
forees shall increase or decrease in the same
ratio, or as nearly so as may be desired.

To this end, A is a shaft. B is an eccentric, 53
which ordmamly moves the main admission-
valve. C is a concentric shaft sleeved upon
the shaft A. :

D isan annular case, which contains the fly-
ing weights. It is permanently attached to 6o
the shatt C, to which is also attached the gear
¢, by which the governor is operated.

Eisa plunger or thrust rod at the center of
the shaft A. It revolves in a step which is
pivotally attached to the end of the short arm 65
K’ of the lever I. Connecied to the end of
the long arm ¥? is suspended a weight or
weights, F3,
~ G is a spring, which is preferably provided
with means G’ for varying its initial tension. 7o
The hub- of governor-case D and the shaft B
are slotted at ¢ and ¢’ for the passage of the
cable or band H? and cross-bar Z. .

H represents the flying weights, pivoted at
L to the case, and at their free ends connected 735
by rods H’ with the eccentric sleeve O, so that
as the motion of the weights is accelerated, and
by their centrifugal action they recede from

_the shaft, they will in the usual way operate to

slightly turn forward the sleeve U, or in the 8o
reverse direction should the speed decrease,
and vary the relative position of the eccentric
C’, which governs the cut-off valve.

H? is a cable or band, preferably of steel,
which is seeured to the weights, and, extend- 85
ing radially toward the center, it passes over
pulleys or quadrants H® and through the slots
cand ¢’ over the cross-bar, whereitexerts a lon-
gitudinal pressure against the plunger-rod E.

The operation of the device is briefly as fol- go
lows: The weights F? are increased or dimin-
ished to correspond with the required speed.
Now, should the speed relax, the weights F9,
assistéd by the spring G, will respond in-
stantly, draw back the flying weights toward 93
the shaft, rotate the eccentric B, thus giving
more steam to the engine, and will thereby re-
store within a very small fraction of a revola-
tion the normal speed. The spring G is of
such tension that 1t will exactly compensate 100
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for the increase or decrease of centrifugal
force as the flying weights increase or de-
crease their radial distance. It is thus seen
that the mechanism for bringing the flying
weights back toward the shaft, or, in other
words, for exerting the requisite centripetal
force, is practically stationary beneath the en-
cine and does not revolve with the weights, It
therefore alwaysoperates underlike conditions
and without danger of becoming disordered,
whereas in those constructions that carry the
centripetal mechanism in the case with the
flying weights its ability to respond is meas-
urably varied as the speed varies, and the ap-
paratus is very liable to get out of order.
Thus avoiding the use of the usual centripetal
springs and the necessity of maintaining so
high and destructive an initial tension upon
such springs, by my apparatus I am also en-
abled to readily change the speed while under
motion bysimplyadding orsubtracting weights
at I3 and the disposition of the weights be-
neath the engine, as shown, is also very con-
venient. .

I am aware that a governor has been pro-
vided with flying weights having their centrif-
ugal motion opposed by anon-rotating weight;
and I do not claim such construction, broadly.

What I claim is—

1. In a governor, the combination, with a
shaft arranged to operate a main steam-supply
valve, of a sleeve and eccentric arranged to ro-
tate upon said shaft, a pair of flying weights
pivoted toa support projecting from said shaft,
means for communicating a rocking motion to
said sleeve from said weights, a thrust-rod ar-
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ranged loosely and centrally within said shaft,
means for imparting a longitudinal motion to
the thrust-rod from the weights, and a varia-
ble resistance arranged to oppose the thrust
of the thrust-rod, substantially as described.
2. The combination, with the centrally-bored
shaft A, carrying the eccentric for operating
the main valve, of the sleeve C, surrounding
said shaft and provided with means for re-
ceiving rotary motion, the casing D, fixed up-
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on said shaft, the flying weights pivoted in -

said casing, the thrust-rod L, arranged cen-
trally within said shaft, means for communi-
cating a rocking motion from said weights to
said shaft and a longitudinal movement from
said weights to the thrust-rod, the lever T,
having its end provided with a step in which
said thrust-rod tarns, and means for opposing
a variable resistance to the movement of said
lever, substantially as described.

3. The combination, with the lever If, hav-
ing the step on one arm and a weight at-
tached to the other arm, the thrust-rod having
oune end in said step, the flying weights, and
means, substantially as described, for trans-
mitting motion from said weights to the ec-
centric on the shaft and to said thrust-rod, of
adjustable means for automatically varying
the resistance of the said lever to the thrust of
said thrust-rod.

In testimony whereof I sign this specifica-
tion in the presence of two witnesses.

FRANKLIN D, CUMMER.

Witnesses:

J. EDWARD WARREN,
SAMUEL E. Toomas.
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