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- To all whom it may concern.:

10

~ Beitknown that I, WILBER DENNIb a citi-

zen of the United St&tes, residing at Indmn-
apolis, in the county of Marion ELlld State of
Indiana, have invented certain new and use-
ful Improvements in Governors for Engines,
~of which the following is a ‘specification. = -
| My invention rela,tes to that class of en-
~ gine-governors wherein the mechanism is se-
0111'6(:1 upon & suitable frame or pulley mount-
~ ed or secured upon the engine-shaft or upon:

a shaft having eomeldent motmn therewith;

20

" 30

'?11111I‘10' 3; Fig. 2

4o

- and it eons1sts in certain impr ovements-
- whereby great steadiness of motion is secured |
and a substemtlally perfe(,t ba]a,ncmcr mmn— |

Etmed

It further COllSlﬁ:tS in sueh a constr‘ucmon_
of the parts as enables the governor to be as-

sembled to run in either dll‘eCtIOll as may be

desired, so that the governor may e applied
to any 61]0‘1116 w113hou13 change, except in the
‘matter of assemblmﬁ' the parts. |

Sald invention Wlll be first fully desembed E
and the novel J_'eatures thereof then pomted

out in the claims.

sald Invention as seen from the dotted line
,-an elevation of the op-
posite mde thereof &s seen from the dotted
line 2 2 in Fig. 3; Fig. 3, a vertical sectional
"Vlew as seen Wheu 1001{1110 in the dlreetmn |
| which the valve-rod is driven,
being either an annular rim ¢, as in the con-

ﬁ..
3 3

1; I‘l

construction of the eccentric-frame; and I‘Jn*

6, a detail elev&tmn of said eceentme frame_

%epamtely
In said dmwmgs the portlons marked A

represent the engine-shaft or a shaft having
~.coincident ]llOthIl‘ B, the governor-frame or
~ pulley thereon;

. _ C the .eccentmc -frame; D,
the "‘eentriftwal”weiﬁht secured to said ec-

- centrie - frmne, E, a spring operating oppo-

. - course 1t 1s undel‘stoocl that the parts are re- I

“sitely thereto, and T an ‘“‘inertia-weight.”
| desemptlon Whlle of

In the following =

_tlon When

. n I‘w 1; Tig. 4, a- ]101‘1701113.:11 Seetlonal.f
- view as seen when looking: downwardly from
- the dotted line £ 4 in Flﬂ

similar to IFig. 3, 1llustmtmg an alternatwe 1?

5, a view
i Iigs. 5 and 6.

volvmn ana do nop remain in the same 1’}081-4-'
in use, the terms ‘“horizontal,”

‘“yvertical,” or Such like terms will be 1111der

stood to relate t0 lines or pl&nes through or -
‘adjacent to the parts when in the p051t.10118 |
‘shown in the drawings.

Said drawings are

55

also intended to 111115131*&13@ my improved gov- o

ernor mechanism in its middle position, from_
‘which the pa,rts may move in either direction
as the speed is accelerated or decreased. '

:60'.' .

The shaft A is the- ordmary enﬂme-blmft N

except as noted above, and is dlwen directly
_from the engine in the 01"(:111:1&1'37 manner.

65 |

The frame or pulley B is mounted upon and

rigidly secured to the shaft A, usually by
| means of a spline a, as shown i in Kig. 2.
| is prowded with cup-like spaces b to receive

the head e’ of the spring-bolt E' and with
sockets B’ to receive the bumpers B2, which
are secured therein by bolts ', as shown and

which are for the purpose of llmltlllﬂ the
| movement of the inertia-weight F, and are

preferably of wood or 1'11bber or some other

ment | -
The eceentmc fmme Cis pwoted 1 a bear-

ing ‘in the main governor-frame B, having
-prefemblj a shaft like extension C" which
serves as such pivot; and extends up, around,

It

75

material calculated to soften the impactwhen
o | said wewht I‘B&Ghes the 11m1t of its move-
Referring to the accompanying dra,wmws _j
__ W’hl@h are made a part hereof and on which |
similar letters of reference indicate similar
parts, Figure 1is a side elevation of a gov-
ernor with its frame or pulley embodymﬂ* my

o S0

or past the end of the shaft A, according to

its . Gonstmetlon as shown most plam]y 1n
Figs. 3

and 5, the eonstmetlon shown in Iig.
3 bemg also 111ust1*ated in Figs. 1, 2, and i,

Said eccentric-frame carries the eccentrlc by

struetions &,hmvn in Figs. 1 to 4, inclusive, or

a wrist-pin ¢', as in the construcmon shown |
‘The center in each case
_bemﬂ* in the same position, the opemtmn 18

mamfestly the same, and the two forms sim-

ply show a choice of construction where the
‘eccentrie-frame passes over the end of the
shaft on the outside, as shown in Fig. 5.
‘Where the eccentric is on the inside Gf the
wheel, as shown in Figs. 1 and 3, manifestly -
the. annulm‘ ring eonstruetlon mu%t be em-

ployed, and it m :;Ly be employed 1f desired,

as in Fig. 5.  This frame rocks on its pwot-

said eccentric

9o

100

| where the dewce passes the end of the shait

%lmft (” and 1ts center th us appmaches orre-. -
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cedes from the axis of the shaft A and thus

effects the variation in stroke of the valve-
rod, which is the work all such governors are
designed to perform. This eccentric-frame
has a pair of lugs ¢® upon each side, to one
pair of which the centrifugal weight D 1s at-
tached by means of bolts. Said frame also
has another lug ¢® at the top, to which to con-
nect the link which connects this frame and
a corresponding lug on the lever-arm of the
Inertia-weight.

The eceentme frame C has its two pairs of
lugs ¢® directly opposite to each other on the
two sides of said frame and equidistant from
a central line passing through said frame and
equidistant from a plane at right angles there-
with, so that if the centmfnn‘al Welbht D be
connected to the other side Of the frame from
that shown the proportions and arrangement
will be precisely the same, except as “to the
shifting of sides. The lug ¢® is at the oppo-
site end of the frame from the pivot C', and
a line drawn through the center of the fr"l,me
C would cut the centers of both said pivot and

said Iug. TUniformity of operation, regard-
less of Lhe direction of rotation, is thus se-
cured.

The centl'lftmal weight D is rigidly secured

to the lugs ¢ on the ecceentrice- fmme C by

means of the bolts d, and operates, by means
of centrifugal force, to carry said eccentric-
frame transve rsely of the shaft A, and thus
bring the centers of said shaft and of the ec-
(,entrlc nearer to each other as the speed in-
creases.} with the well-known result of short-
ening the valve-stroke, and thus shutting off
the steam earlier. Asshowni in the dl‘&Wll’lﬂ‘b
particularly in Fig. 4, said centrifugal Weight
D is provided with the plates p, of any re-

quired number and thickness, which are se-

cured thereto by bolts d'. DBy adding or re-
moving such plates the weight may be varied
as deswed, and consequ ently the force thereof

acting upon the governor mechanism, and
this, ,of eourse,_alw somewhat affects the
spe'ed Similar plates p are also secured to

the-inertia-weight I by bolts f and are capa-

ble of 1*011101"&1 and attachment in a similar

manner and for a similar purpose, and of

course these plates also may be of any num-
ber and of varying thickness, so that the ad-

justment may be varied as desired.

The spring E is arranged to act in opposi-
tion to the centrifugal force of the weight D,
as shown, and as will be readily understood
A cross-arm CPis secured upon that end of

the pivot C' opposite to where the eccentric-

frame C is eonnected thereto and one mem-
ber of this

which to connectthe spring E. The construec-

tion and attachment of this spring and arm
. 2, where the spring 18

are best shown in Fig

shown as suspended from a rod E’, having a
screw adjustment thereon, whereby the ten-
sion of the spring may be :;'Ld]usted as desired.
At the lower end the immediate means of at--
tachment between the arm C? and the spring

't1*1fufm1 weight cairied thereby.

Ccross-arm serves as a lever to

559,054

is preferably a rope E* and a hook I S ther eon,

and which engages with whatis substantmlh
a knife-edge pro,]eetlon ¢t. As the force ex-
erted by the centrifugal weight at its different
positionsisrarely the eqmvalent of the spring-

tension at the corresponding position, 1 have

provided a. curved bearing or arc ¢’, extend-
ing toward the axis from the hook E?, and
a,ﬂmnst which the flexible connecting device
or rope E* may rest, and this 1s apable of
being adjusted toward or from the pivot ¢’ by
means, preferably, of a screw-stop ¢, inter-

posed between the hub of the arm C° and the
free end of this arc .. As will be readily un-
derstood,the adjustment just deseribed varies
the fo:rce of the spring, as the arc constitutes
in effect the bearing-surface of a lever capa-
ble of being 1n0reased or diminishedin length,

whereby the s spring-tension may be given a
slightly greater or less eéffect in opposing the
outward tendency of the centrifugal weight,

as may be desired.

The inertia-weight I is mounted rigidly
upon or formed mteﬂ'ra,lly with an arm F’,
which is journaled upon the shaft A, and
whose axis of rotation is therefore coincident
with that of said shaft. A lug f' extendsout
from the hub of the arm F/, and the link F?
is connected thereto and to the lug ¢?, and
forms the means of union between the inertia-
weight and the eccentric-frame and the cen-
These lugs
and their pin-holes are arranged at equal dis-
tances from the &xis of the bearing and at
equa,l angles toits center lines. Thls inertia-
welight is  thus also rendered capable of being
shifted to the other side of the governor ap-
paratus and helps to form a governor run-
ning in the opposite dlrectmn Thus I am
enabled by a different assemblage of the same

parts to produce a governor which will con-

trol an engine running in either direction ac-
cording as the conneetwns are made.

The tuse of an inertia-weight of one form
and another is known, but m%t of them are
pivoted eecentmmllv to the shaft - center
about which they move, and when not em-
body various defects, which T have avoided.
The most common defect in such governors
is that every alteration of 1)05111011 due to
the required changes of the governor also
changes the radial distance of the inertia-
Wemht from the center of the shaft, which

_ produces or sets up a centrifugal torce, dis-

turbing proper action and eausin o undue
oscillations in such governors, 1*611(161‘111{1
some corrective device a necessity. A dash-
pot is sometimes used as such a device, but
this is nothing but a brake operating against
and impairing the efficiency of the governor,
and this 1s ebpeela,lly true with Sudden and
violent fluctuations in the amount of power
being furnished by the engine. Another
form of inertia-governor includes a wheel of
some eon&demble weight journaled loosely
upon the shaft and apphes the inertia of this
wheel to inove the eccentrice, but the centrifu-
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Ebl force, which forms the ultlmate source of |

wovernment in all this class of governors, is

'1]1 this case produced by Welﬂhts plvoted
-within this inertia-wheel, Whleh 1S an anoma-
lism in this eonneetlon, as the centrifugal
forces are supposed tobe changing with every
change of speed, while the mertla-wheel un-

change its speed.
In my present invention in combmmﬂ* the

der theoretlcally pe:r:-feet practlee Would never

~axes of the eccentric pivot and of the cen-

trifugal weight I have rid myself of one or |
- more bearmﬁ's and in combining the eccen-
tric - frame ELIld ring with . the Celltl‘lfl.lﬂ'&l-

weight I have still further simplified the de-
vice.

~ centric to the shaft the inertia is ﬂlW&}IS COn-

20

~ter,norisitdisturbed by any centrifugal force

fined to one concentric circle and is not dis-

turbed by the absorption of its force required
{0 carry its weight to and from the shaft-cen-

ter, as in those pivoted eccentric to such cen-

- generated within itself, as are those dlfferently

: plvoted Further, the centrifugal weight be-
Ing placed opp()51te tothein ertla-welﬂht such-

welﬂ‘hts when properly propormoned serve to

-act as gravity-balances, one to the other, only

a slight disturbance of this balance tﬂkmﬂ'

: 131&(30 as the centrifugal weight moves in or

30

35

40

43

out from the center of the Shaft

‘the application of the spring-lever out of the

plane of movement of the rest of the governor
affords ample room for any form of connec-
tion I maysee fit to use, and this I have taken
advantage of to apply the adjustable are

lever or hook B3 and the flexible connection
between said lever or hook and the spring is

enabled, by means of the adjustment afforded

by the set - screw ¢’, to pull over an are of

slightly greater or Tess radius as the lever C?
oscillates on its pivot.

trifugal force of the weight at its different
1&1:11.«:11 distances from the shaft- center.

than when running empty or unloaded.
- Having thus fully described my said inven-

~tion, what I claim as new, md desu*e to secur

55

6o

by Letters Patent, is—

1. The eombnmtmn in an engine-governor,
~ with the governor mechamsm of an 11161%1:-,1,-,
welght in the general form of :;m arm or lever

prowded with a hub or bearing at one end

loosely journaled upon the shait with which
~ the governor revolves, which bearing is con-
* centric with the axis of rotation of said shaft,
and which has at the outer end a mass of suf-
Hicient weight to provide the inertia required
for opera;tlnw the governor, substantially as

- shown and descmbed and for the purposes
specified.

05

2. The combma‘mon in ::m cnn*me-n'ovemor '

with the eceentmc-plate of a double armed_

lever secured to the 013p051be end of the pwot- |

double- armed 1ever

In journaling the iner tm-wewht con-

This admits of its
adjustment both to a spring of slightly un-
~equal tension and to varying lengths and
compensates for the differences of the cen-

1t
~ also provides means whereby the engine can
- be made to run slightly faster when loaded |

igh&ft thereof from smd frame and a Sprmﬂ‘_ |
adapted to be attached to elther end of said
a' centrifugal weight
adapted to be seeul*ed to either S1de ol %md'_i'
eccentric-frame, and means for adjusting the -
said spring to sither position, subs‘mntmlly
jﬂs shown and described. -

. 8. The combination, in an engine- Uovernor |
. .{of an eccentrie- fr'ame carrying the eceentme
whereby the valve-rod is operated, and
vided with a pivot-shaft whereby it is sup- -
ported in the governor-wheel, a centrifugal
weight fastened to said eccentmc-frame an
inertia-weight loosely journaled upon the g gov-

ernor-b]mft with its weight or mass neaﬂv op-

posite to the eentrlfuwal weight, and a flexible

connector from one to the Other by means of
which they are enabled to closely approximate

4. The combmatmn ina steam en ogine n*ov

ernor, with the shaft, the main frame or pul- - .
90 .
plate pivoted tosaid frame -pulley, a centrifu- =

ley mounted thereon an eccentric frame or

75

pro- -

So

to a gravity- balance, substantmlly as shown .
-and deseribed. -

gal weight secured to said frame, an inertia- -

Weight pivoted upon the shaft, and a flexible.
conneetlon between said 1nert1a-we1 oht zmd- | -
said eccentric- frame, a lever secm*ed to the

pivot-shaft of said frame and a spring ex-
- Further,

tending from a fixed pomt on the wheel to an -

arn. of said lever, substantmlly as :.:md for the

'pm'poses desecribed.

9. The combination, in an enwme-crovemor
of the shaft, the main frame or pulley secured

thereon, an eccentrle frame or plate pivotedin -

a bearmn in said wheel, a centrifugal weight

‘secured 130 said eeeentrlc-fmme an 11161%1&- "
‘weight journaled upon said shaft and posi-

tioned oppositely to the centrifugal weight,

100

ifj5"

a flexible connection between: sa,ld Inertia-

weight and eccentrie-frame or centrifugal

Weln'ht, an arm or lever upon the pwot—s]haft |
| of the eccentric-frame, and a spring secured

to said arm or lever and to a fixed point with-

in the wheel, said several partsbeing arranged
and opemtmw substantmlly as shown and de- |

scrlbed | |
6. The eombmatwn in an engine-governor,

tion E* and a hook E? thereon said hook be-

the axis therefrom whereby the pull on the

-spring may be adjusted as desired, Substan-

tially as shown and described.

ing prowded with the arc ¢® exten ding toward.

IIO

115
Wlth the shaft, frame or pulle}f and Welﬂhts S
of an eeeentme frame carryingthe centrlfu oal

weight and prowded with an arm upon 11:5 o
-pwot-shaft, a spring connecting said arm and
a fixed point upon the frame or wheel, the

120
lower connection consisting of a ﬂemble por- |

1.25 .

In witness whereof I have heren nto set my

hand and seal at Indianapolis, Inchsma thl% o

_91813 day of January, A. D. 1896.°

VVILBDR DFNNIS

YVltnessés. D |
- JAMES A. W‘ALSH
H D NEALY‘-

[L S]
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