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UNITED STATES

PATENT OFFICE.

WILBER DENNIS, OF MINNEAPOLIS, MINNESOTA.

ENGINE-GOVERNOR.

SPECIFICATION forming part of Letters Patent No. 435,923, dated September 9, 1890.
Expplimtion filed February 14,1890, Serial No, 340,499, (No model.)

To all whom it may cornceri:
Be it known that I, WILBER IDENNIS, of

- Minneapolis, in the county of Hennepin and
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“engine to be cut o
stroke. -Governors of this general class have

State of Minnesota, have invented certain
new and useful Improvements in Engine-
Governors, of which the following is a speci-
fication.

My invention relates to improvements in
automatic governors for steam-engines, and
to that class of governors which by changing
the position of the eccentric from which the
motion of the valve or valvesis derived cause
the admission of steam to the ¢ylinderof the
T at different points in the

long been known. In one form of such gov-
ernor the centrifugal force of weights revolv-
ing with the shaft is resisted by the exten-
sion of springs, which tend to pull the weights
inward. Said weightsbeing pivoted at ornear

“one end, can be moved radially on their piv-

otal points to and from the shaft. The cen-
trifugal force of the weights being opposed to
the force of the springs, and being depend-
ent upon the speed of the engine-shaft, there
is a certain speed at which the two opposing
forces are in equilibrium, any increase in
speed causing an increase of centrifugal
force and a corresponding outward movement
of the weights, while a decrease of speed
causes a loss of centrifugal force when the
springs pull the weightsinward. DBy means of
suitable connecting devices between the
weights and eccentric the eccentrie is moved
into a proper position to cut off the admis-
sion of steam at an earlier or later point in

the stroke corresponding with the inward or

outward movement of the weightsasthespeed
is changed. |

I use the same general arrangement in my
invention, wherein the motion of the weights
during the establishment of an equilibrium

between the two opposing forces described

is the ultimate means by which the eccentric
is adjusted and the speed of the engine con-
trolled. A difficulty has been found in mak-
ing such governors sufficiently quick in ac-
tion without producing an overaction, where-
by too great change in the adjustment of the
cut-off mechanism is produced. Owing to

[ weights stay at an inward position until the

speed is too fast, then move outward too far,
owing to their momentum and increased cen-

tritugal force due to increase of speed. This 3

movement causes the eccentric to assume
a position whereby too early a cut-off 1s
oiven, thus reducing the speed of the engine
below the proper speed. Then the weights
are forced inward too far.
late cut-off and the speed is increased again.
These vibrations of speed continue and are
oreatly detrimental to the satisfactory work-
ings of the engine and machinery which may
be driven byit. Many different devices have
been tried to obviate this irregularity. My
invention provides means for preventing
these vibrations, and at the same time ren-
ders the governor much quieker in the ad-
justment of its parts to meet the sudden
changes in speed under sudden variations of
load or steam-pressure, all of which is here-
inafter described, and particularly pointed
out in the claims.

In the accompanying drawings, forming a
part of this specification, Figurelis an eleva-
tion of the governing mechanism as applied to
an eccentric to vary the amount of its eccen-
tricity with eccentric and rod. Iig. 21s asec-
tional view of Fig. 1 on line « « of Fig. 1.
Fig. 3 is an elevation showing the eccentric
removed. TFig. 4 is a sectional view of Kig.
3 on line 77 4. Fig. 5 is an elevation showing
the governor applied to an eccentric to vary
the angular advance of the same. Iig. 6 isa
sectional view of Fig. 5 on line z z.

It should be understoodthatthereisacrank,
piston, eylinder, and the other essential parts
of a steam-engine, and that the valves and
other parts are so arranged and proportioned
that the point in each stroke of the piston at
which admission of steam to the cylinder is
stopped or cut off may be varied within wide
limits by varying the amount of eccentric-
ity of the eccentric, as shown in Figs. 1 and
92, or by a partial rotation of the eccentric on
the shaft, thereby changing its angular ad-
vance, as shown in Kigs. 5 and 0.

In the drawings, 2 represents a case or rim
having the arms 3 and the hub 4 rigidly se-
cured to the shaft 5 in any suitable manner.

friction and inertia of the moving parts the | The hub 4 is preferably set off, as shown, to
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h
QO

70

75

30

90

102




IO

5

allow room for the proper reception of certain | valve so as to cause a later point.of cut-off

parts of the governor within the rim 2. 5rep-
resents the shaft of the engine whose speed

1t 18 desired to regulate by this governor.

7 18 an arm, preferably formed with a hub

3 in its center, and with its ends 9 enlarged, so |

a8 1o possess considerable weight. - The hub
3 1s adapted to rotate upon the shaft 5, so as
to allow free movement of the arm 7 upon
sald shaft. - o _ :
10 represents suitable weights pivoted
within the rim 2 to lugs 11 by means of the

- pins 12. These pins passing through one end

20

of each weight allow of the movement of the |
loose end of each toward or away from the

shaft 5. -
Connecting the weights 10 with the arm 7

‘are the connecting-rods 13, one end of each

seeured to the arm 7 by means of the pin 14,
their opposite ends being pivotally connected
to the weights 10 by means of the pins 15;
also secured to the weights 10 are the springs

17, adjustably secured at their opposite ends

30

by tension-bolts 18, projecting through lugs
19, formed upon arms of the wheel 2 and held

1n place by means of nuts 20. The tension

of the springs may thereby be increased or

diminished, requiring a greater or less force

to throw the weights 10 outward.

In Figs. 1and 2, 23 represents a shifting-
eccentric carrying the eccentric valve-rod 25
by means of the strap or ring 26, which as

~the eccentric revolves operates the valve by
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means of the eccentric-rod. The eccentric 23
1s provided with the slotted opening 29, per-
mitting it to be shifted across theshaft 5 upon
the arm 30, pivotally secured to the rim 2 by
means of the bolt 31 passing through said
arm and the lug 32 of the rim 2. The shift-
ing of the eccentric, throwing its center far-
ther from or nearer to the center of the shaft
5, Increases or -diminishes its eccentricity.
When the eccentric is so situated on the shaft
o as to be near one end of the slot 29, the ro-
tation of the shaft does not move the valve
far enough to admit steam to the cylinder;

‘but when shifted so that the shaft 5 is near

the other end of the curved slot 23 full steam
is admitted by the valve. When the eccen-
tricisin an intermediate position, it will move
the valve properly to cut off the admission of
steam to the cylinder at an earlier point in
the stroke. Alug 35formed upon the eccen-
tric 18 connected with the arm 7 by means of
link 36 and pins 37 and 38. A partial rota-
tion of the arm 7 around the shaft 5 will cause
the eccentric 23 to be moved across the shiaft

by means of the link 36 and its connections,

as described. Each position of the arm 7 co-
incides with a certain position of the eccen-
tric 23. In practical operation the connec-
tion between the arm 7 and eccentric 23 is
so made that the partial rotation of the arm
7 around the shaft 5 in the same direction in
which the shaft revolves will move the eccen-
tric 23 so that it will have a greater throw or

amount of eccentricity, thereby operating the l

435,923

and a greater amount of steam’ to enter the
cylinder during each stroke. An opposite

movement of the arm 7 moves the eccentric

S0 as to cause the valve to cut off steam from

the cylinder at a point earlier in the stroke,
causing a less amount of steam to enter the
cylinder during each stroke.

T'he operation of this governor is as follows:

Steam being admitted to the cylinderthe en-

gine starts, and as its speed increases the
centrifugal force of the weights 10 causes

them to move out, drawing arm 7 around the

shaft, causing the valve to cut off shorter by
means of the connecting devices previously
described. When the speed hasincreased to

that point where the centripetal force fur-

nished by the tension of the springs 17 equals
the centrifugal force of the weights 10, the

Increase of speed of the engine will cease and .
-the speed of the engine remain constant until

a change of load or steam-pressure occurs.
Underslightvariations, eitherof load orsteam-
pressure, the action of the weights 10 and
spring 17 is sufficient to govern the engine,
the inertia of arm 7 providing means to pre-
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vent any vibrations which might otherwise

ensue from excessive valve-friction or other

disturbing causes. When aheavyload is sud-
denly put upon the engine, the speed is less-
ened until the governor shall  have adjusted
the position of the eccentric to admit the

properamountof steam to carry the increased.

load atthe requisite speed. Ordinary govern-

ors of this class delay action until the cen-
trifugal weights lose part of their force suffi-

cient for force of the springs to overcome the
inertia of the weights, and also the frictional
resistance of the governor before they can ad-
just themselves. This often requires suffi-
cienttime to allow of great variation of speed.
With my governor any sudden decrease of
speed is met by the action of the arm 7, which
will by its momentum continue to revolve
without a decrease of speed for a shortspace
of time, and during thistime will have moved
so that its position with relation to the re-
mainder of the governor is ahead of that
which it occupied when the speed was de-

creased. Thismovement of the arm 7,in com-

bination with the action of the springs 17 on
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the weights 10, results in such a quick adjust-

ment of the supply of steam to the engine-

120

cylinder that little or practically no decrease

of speed occurs. The same quickness of
adjustment oceurs when the opposite condi-
tions are presented. The whole or greater
part of the load being instantly taken off the
engine its speed will be immediately acceler-
ated. The arm 7 not partakingof thisimme-

‘diate acceleration because of its inertia, drags

behind the rest of the governor and shaft, and
through its connections acts with the in-

I2§5
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creased centrifugal force of the weights 10

to adjust the eccentric so that a less amount
of steam may enter the cylinder correspond-
Ing to the decrease of load on the engine.
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Figs. & and 6 show the arrangement of this
governor as applicable to an eccentric for
varying its angular advance by partially ro-
tating it around the shaft, whereby the posi-
tion of the cut-off valve or valves operated by
the eccentric is so changed with reference to
the position of other valve or valves as to
cause the admission of steam to the cylinder
of the engine to be cut off at different points

in the stroke, such point of cut-off being de-

pendent upon the angular advance of the ec-
centric which is controlled by the governor.
This application of the governor requires but
small changes from the form in which 1t has
been previously, as described in the specifica-
tion. .

The case 2, arm 7, weights 10, springs 17,
and their connections, forming the governing
mechanism,areidentical with those hereinbe-
fore desecribed, with a cut-off eceentriec having
a variable amount of eccentricity.

In Figs.5 and 6, 45 is the eccentric, formed
upon a sleeve or collar 46, bored tofit the shaft
5, so as to allow of free motion thereon.
Sleeve 46 has upon it projecting lugs 47 and
48, each with a pin 49 projecting therefrom.

~Upon the inner circumference of the rim of

the governor case or rim 2 is a projecting lug
50, upon which is pivoted, by means of the
ivot 51, a rocker-arm orlever 52. 'T'hislever
is provided with two pivot-bolts 55, one near
each end and equally distant from the central
pivot 51. Therod 55 connects the rocker-arm
52 with the arm 7 by means of the bolt 53 In
the rocker-arm 52 and 56 in arm 7, thereby
communicating any movement of arm 7 to
rocker-arm 52, from which rods 57, connected
with thepins 53 on the arm 52 at oneend, and
with pins 49 upon the sleeve 46 at their other
ends, transform any vibratory motion of the
rocker-arm into a partial rotation of the
sleeve 46 and eccentric 45, so that the action
of the governor varies the angular advance ot
the eccentric, therebyvarying the pointof cut-
off, as previously described, centripetal force,

inertia, momentum, and centrifugal force act-
ingtogether to produce the adjustments inthe
same manner asin the former construction.

I claim as my invention—

1. In an engine-governor,the combination, |

with a wheel adapted to carry a part of the
coverning mechanism and rigidly secured to
the shaft whose speed is to be governed, cen-
trifucal weights pivotally secured to said
wheel, and tension-springs adjustably se-
cured to said weights and to said wheel, of a
weighted arm loosely journaled upon the
same shaft and pivotally connected to said
centrifugal weights by inelastic connections,
and suitable connections from said weighted
arm, whereby an eccentric may be shifted
across or partially rotated around said shaft,
for the purposes specified. _

2. In an engine-governor, the combination,
with a wheel adapted to carry a part of the
coverning mechanism and rigidly secured to
the shaft whose speed is to be governed, cen-
trifngal weights pivotally secured to sald

wheel, tension-springs adjustably secured to

said weights and to said wheel, and an eccen-
trie adapted to be rotated about said shaft, of
a weighted arm loosely journaled upon sald
shaft and pivotally connected to said cen-
trifugal weights, a rocker-arm pivotally se-
cured at its center to said wheel, a connect-
ing-rod pivotally connecting said weighted
arm with one end of said rocker-arm,and con-
necting-rods pivotally connecting said rocker-
arm with said eccentrie, substantially as de-
seribed, and for the purpose specified.

3. The combination, with a wheel adapted
to carry a part of the governing mechanism
and rigidly secured to the shaft whose speed
is to be governed, centrifugal weights pivot-
ally secured to said wheel, and tension-springs

adjustably secured to said weights and to said

wheel, of a weighted arm loosely journaled
upon said shaft and pivotally connected to
said weights, and a slotted eccentric pivotally
connected to the rim of said wheel and to said
weighted arm and adapted to be shifted
across or partially rotated around said shaft,
for the purpose specified.

In testimony whereof I have hereunto set
my hand thig 8th day of February, 1890.

WILBER DENNIS.
In presence of:
A. C. PAUL,
A. M. GASKILI.
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