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To all whom it ma Y CONCEFT:
Be it known that I, JESSE M. S“\{[IT]E, of De-
ne and State of

provement in Governors for Steam- -Engines,
which improvement is fully set forth in fol-
lowing specification.

This invention relates more par thlllELI‘]y to
that class of speed-governors in which the gov-
ernor is connected with the shaftin a posmve
manner, and comprises weights movable to-
ward and away from the axis of the shaft un-

der the varying centrifugal force, and operat-

ing to shift an eccentric or eccentrics carried
by said shaft.

Ordinarily the governor consists of a lever
having one arm weighted and the other con-
nected with the eccentric and an antagonistic
Spring.
weight and spring, is too sensitive to varia-
tlons in the resistance or load on the shifting

eceentric by reason of the little inertia of the

weight, and if the weight be large it is nob
sensﬂ}we to variations in the speed because
the antagonistic spring must also be largeand
strong, and therefore not very sensitive. The

presentinvention remedies this defect by using

in addition to the flying weight, an equwlmm .
weight so connected thelew1th that the cen-
trifugal force of one antagonizes that of the
013]161 The connection plefelably employed.
is a lever, and the lever-arms are of such rela-

- tive leng th that the centrifugal moment of the

" moment of the equahzmﬂ -welght.
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Hying Welghtmtha,t is, the product of its cen-
trifugal foree into the lenﬂ th of the correspond-
ing lever-ar m—is gr eater than the centrifugal

The dlffel -
ence in the moments is balanced by a spring,

which, as it is notrequired toresistthe &1110111113
of elthe]:' weight, but only the difference be-
tween the two may be comparatively light
and sensitive, whlle at the same. time the in-
ertia of the WO W eights may be quite large.

" This application of the two weights1s believed
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of the invention;

to be new, broadly, whether the connection be
a lever or other mech&mcal dewce or devices,
which obviously may be used in place of a le-

ver, and the combination, broadly, is a part
but the use of a 16V61 as the

connecting means and certain other particu-
lar eonstuwtlons fmd arrangements of pm‘rs

This apparatus, if made with a light

1 latter fixed to the shaft and the former

i
L

-vention;
plan, of the S’bme and Figs. 3 and 4 are side

tion is improved, also form a part of the in-

vention, and are c]aﬂmed as Subordmate im--

provem ents

Governors of the class to W]ll@h thls Iimven-.

tion relates have ordinarily been permanently
secured to the shaft. In the present inven-
tion the principal partsarecarried by a frame
which is clamped upon the shaft, and can be
removed and replaced when desir ed.
paratus is also adapted to allow the clamp and
parts carried thereby to be reversed, so that

the governor may be used equally well on

shafts running in either direction.
The invention further comprises certain par-

ticular constructions and arrangements of the

parts immediately connected with the shifting
eccentrlc or eccentrics.

In the accompanying drawings, Figure 1 is
a side elevation, partly in section, of a gov-

The ap-

1 as hereinatter explé;ined whereby the opema
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ernor constructed in accordance W1Lh the in-

Fig. 2, a horizontal section, partly in

eleva’mons, par tly in section, of other forms,
also constructed in accor dfmee with the inven-

tion.,

fly- ‘wheel or pulley and two eccentrics, z 2/, the
ixed
to the short parallel shaft 1B, which passes
through and 1s journaled in the hub XV of the
fly- Wheel or pmley The eccentric 2’ is used
to reciprocate the slide-valve, thus giving an
invariable lead, exhaust opening and compres-
sion, and the eccentric 2 to operate a separate
cut-off valve. These valves may be,and prei-
erably are, such as deseribed in Letters Patent

i No. 275,725, granted to me April 10, 1883, for
an lmprovement in shde valves for steam -en-

oines; but they may also be of any ordinary
or suitable construction.

The eccentric z is combined with & countel
balance-weight, a, on the opposite side of the
shaft B. The eeeentl ic z 18 shifted to vary the
cut-off by turning the shait B, so that the cen-

“ter occupies different points on the arc A A’

A”. (Shown in dotted lines, Fig. 1.) Inthe nor-

In-Figs. 1 and 2 the main shatt O emlles Q-
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mal running of the engine the center of the -

eccentrie has the mid- 13031‘51011 A. (Indlcated by

dotted lines, Fig.2.) The shaft Bis connected,
thr 011011 the lever-arms V, (fixed thereto, ) the
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rods #, and journal-pins C D, with the bent le-
vers X which have their fulcrums or pivot-
pins suppmted in boxesF, fixed to the pulley

or fly-wheel on opposlte mdes of the axis there-

of. There are also additional boxes, I, the.

~use of which will be hereinafter descr ibed.

IO

~ and the journal- pin D with the movable rod
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The arms of the levers X.are of unequal

length.. The shorter arm is connected with |

one of the rods #. The longer arm carries the
flying weight . The shorter arm 1s also
connected at a point between the fulecrum F

or stem I by means of a journal-pin, E. The

rod I, at its inner end, which is tulned to a
less dmmeter than the body, plays freely in a

hole in the boss M or the clamp U, which
latter 1s fastened upon thehub W.  Therod 1
carries the equalizing-weight H.

spring S, placed between cap-pieces, of which

one bears against a shoulder, K, on the rod I,

and the other against the nuts N screwed on

the boss M, which isthreaded on the exterior.
By turmng the nuts N the pressure of the

spring S can be regulated. The shoulder K
18 rounded to prevent the cap from binding
thereon. I3eyond the outer end of each rod

or stem I is a screw-stop, P, which limits the

outward movement of the sald rod or stem.

The S]lOHldel L limits the movemcut toward |
‘the center. .
- The flying weight G, when the engine 18 at |

rest or running much below its normal speed,
bears against a bufier formed by a wooden

- plunger, Q, fitting loosely within a counter-

bored boss, Y, on the clamp U, and resting
upon a spring or rubber cushion, R. The
plunger is prevented from leaving the boss by
means of a screw, T, which is tapped through
the side of boss Y and whose end fits Wlt]llll

- a groove 1n the pel Iphery of the plunger, said
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groovebeing of sufficient w 1dth togivea shﬂ*ht

play to the plunﬂer
The operation is as follows: The shaft O be-

ing revolved in the direction of the curved ar-

.row,and the r esmt‘mce of the valve tending to

turn the eccentric 2’ in the direction of the ar-
row f, the resistance of the valve is variable

- from zero to a maximum, but alway tends to

50

turn the eccentricin the samedirection. This
tendency to turn the eccentricis resisted, first,

by the push of the springs S,acting on the Tods
or stems 1 through the 30111 nals D and, sec-

~ond,by the centrltufral force of the equahzmg

S

Welghts H. The flying weights G, by their
centrifugal force, place all the forces in equilib-
rium. The resistance of the valve, being vari-
able, will cause a fluctuation of the governor.

"o render this fluctuation small as may be de-
sired, the equalizing-weights Hare made large

as compared with the tension or rodsx. The

sald weights H move in as weights G- move out.
When the speed of shaft O increases, the cen-
trifugal force of weights G overbalances the
other forces and tmns the shaft B so as to
move the center of the eccentric z toward the

moved to the center by the spring S.
weight and position of the weights H are so
.-chosen that the increase of centrlfuﬂ'al force
due to increased speed of the shaft O is just

| 1t also re-
ceives the pressure ot the spiral compression-

point A’, so as to vary the angular advance
and stroke of the cut-off valve in the direc-
tion for dl]]lllllShlllg the supply of steam to

the engine. - When the speed.diminishes, the

other forces overbalance the centrifugal force.

of the flying weights G and move the shaft B
and eccentric z in the opposite direction.
When the engine stops the buffer Q R Y re-
ceives the 11111)%13 of the weight G, which is
The

equal to the decrease of centrifugal force due
to the decrease of the distance of the center of
gravity of weights H and their connected parts,

(rods or stems I, springs S, and their caps,
and the shorter arm of lever X ,) S0 that the

centrifugal force of the said par s is constant
“Wwithin the limits of the travel of rods or stems
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I. The office of springs S is, first, to have

sufficient initial tension to ovelcome the re-

sistance of the valve when the engine starts,
and, second, to equalize the difference in cen-
trlfuga,l force of the flying weight when in its
extreme positions. -

The springsmay be sopr 01)01 tioned that the
centritugal force of the weights  will be ex-

actly balanced in every position, and the gov-

ernor will then be isochronal and sensitive to
the slightest change of velocity.

The springs S, havingto resist only the dif- .

ference of" centrlfun al forces of the weight G,

(instead of all that force ,) may be made very'

small, and,acting only by compression, It can

“be co:uﬁned between two caps which work or

ball-joinZ, and thus equalize any uneven press-
ure of the spring. This spring is the simplest
and cheapest form to make ‘md the least lia-

- ble to break.

Tt is very desirable in a governor to have a

constant force much larger than the resist-.
ance to be overcome in the valve and connec-

tions: 'This force i8 supplied by the weights

H, which,within the range of the least to the

ﬂ*reatest cut-off' is constant, and may be made
of any mte_usﬂty by Challﬂlllﬂ" the weights H.
The speed may be chzmged by clmnging the

weights G and H inthe same proportion. Add-
ing weights will decrease the speed and tak-

ing off w111 increase it.

The direction of revolution of shaft O may
be changed by removing the fulerum-bolt from
boxes F and the j jour nal- -pins C. Then, by tak-
ing out the bolts of clamp U, the frovernor i8
entlrely frec from the fly- wheel or pulley.
The governor is then turned over so that the

-welght G is at G/, and fulerum-bolts are se-
cured in the boxes F'.

The bolts of clamp U
are then replaced and tightened, and rods X
are connected with the opposite ends of the
arms U by the journal-pins C. The fly-wheel
1s then set to the proper angle of advance.
The weights, springs, and other operating
devices are duplicated on opposite sides of the

shatt O in order that each may balance the
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other.
nectmﬂ the flying weights with equalizing-
W&lﬂ‘hts and springs, because attended in use
w1th least friction-and because the simplest
and strongest connection. Theleversare bent,

as ShOWI] in order that the movement of the
weights and spring may be as nearly radial as
possible
used when there is not an equalizing-weight.

The equalizing-weightsare connected with the
levers X near the fulerum, so that they may
be large and havea comp“tmtwely small move-
The flying weight is placed at the end
of a comparatively 10110 lever-arm, in order
to give it a ﬁonsademble travel. The power
of The spring is applied between the journal-

pin D and fulerum F, in order to multiply the
effect upon the eccentric of the springs’ move-
ment. The rods xareconnected with the le-
levers X 1ndependently .of the springs and
weights, so that the frictional resistance of |
SPrings and weights does not affect the 30111* '*
nal-pins C D.

The counter-weight ¢ of eccentric 2z, bemde
counterbalancing the weight of the eeeentme
acts as a moderator for the o0Vernor. The
welght a tends to get away from the center of
the shaft as faras it-can. Whenthe eccentrie
moves to one side or the other of its mid-po-
sition, 1t forces the weight ¢ out of its central
pomtwn and the eentmfugal force of weight
« tends to keep the center of gravity of said
welght, the shaft B, and the shaft O all in the
same plzme

In Fig. 3 the governor is arranged in a cas-

ing, U, made in two parts, bolted together

around the shafts O. The levers X are ful-

crumed and fastened to the wall of the casing
at F. The equalizing-weights H are attached
directly tothe levers. The springs Sare placed
near the shaft. The adjusting-nuts N’ are on

- the ends of the rods or stems I, which, as well
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as the rods «, are connected W1th their 1espeet
1ve levers X on the same side of the fulerum as
the flying weights G. The shaft B, to which
the eccentricz 1s fixed, has-its bearing in the
hub W of casing U’. The operation is as de-
sceribed with r eferenee toFigs. 1 and 2, except,
of course, as to the details which have been
modified.

In Tig. 4 the weights, springs, adjusting-
nuts, and tension-rods are like those shown in
FI‘DS 1 and 2, only they are secured in a cas-
ing, U’, as 18 the governor shown in Fig. 3.
The eceentmc 2, h()W'BV(;‘l instead of bemu Car-
ried by a pamllel short shmft BB, 1s loose upon
the shatt O, and the tension-rods are connected
by means of the journal-pins C directly with
said eccentric, so that the governor acts to roll
the eccentric around the shaft; otherwise the
operation 1s as described for the governor

shown 1n Ifigs. 1 and 2.

Althoungh it is preferred to have the differ-
ent parts so proportioned that the centrifugal
force of the equalizing-weight and the devices
on the same side of the fulerums at I should

Levers are used as the me&ns of con- |

A gimilar form of lever could be

789 -- ' - 3

‘be a constant quantity, yet this arrangement

or speclal combination is not necessary to a

successful operation of the governor. One or
more eccentric or other regulating devices,
supported and movingin any ordinary or suit-
| € able way, may be combined with the equaliz-
mg and flying weights and regulating-spring.

the speed of the shaftincreases, and it is pref-
erably lighter than the equalizing-weight and
connected with the longer arm of the lever;

;

tions being properly pmpm t1011ed

Having now fully described my said inven-
tion and the manner of carrying the same into
effect, what I claim is—

shifting eccentrle or 811111]&1‘ reg 111&131110 means,
1 of the equmlizcinn welght, ﬂyinn weiﬂht and

spring, connected and Opel""ltlllﬂ Subs‘tantmlly
‘a8 described. -

2. Thecombination ofthe equalizing-weight,
flying weight, connecting-lever, and spring,
substantmlly as deserib ed
- 3. In a governor, the combination, Wlth 2,
flying we wht and SPrmg , of alever bent as ex-
plained, so that the movements of said Welnht
and spring are as nearly radial as may be.

et

| equalizing-weight, bent lever, and spring, sub-
smntmlly as described. |

b, The combnﬂtlon of the ﬂymg weight,
equalizing-weight, lever having arms of 1n-
equal length, and spring, substfmt]ally as de-
scribed.

6. The combination, with the lever carry-
ing the flying weight, of the spring and rod,
sepamtely connected wlth sald lever, said rod
serving to communicate the motion of the le-
ver to the shifting eccenfrie or similar gov-
erning device, substantially as described.

7. The combination of the lever carrying
the flying weight, the equalizing-weight, the
spring, and the rod for communicating mo-
tion to the shifting eccentric or other govern-
1ing device, the connection of said rod with
said lever bemo at a greater distance from its
fulerum than the connectlou of the spring or
equalizing-weight with the same, substantially
as described.

8. The combination, with the flying weight
and equalizing-weight, of connections, as ex-

equalizing-weight becomes a constant quanti-
ty within its 111111‘[8 of movement, substantially
as described.

9. The combination, with the spring, of the
-equalizing and flying Welﬂhts and con }16{3131011.5
proportioned, substmntmlly as dese” oed, so
that the greater part of the centrif, gal force

trifugal force of said equalizing-weight, sub-
stantially as described.

10. The combination, with a lever of un-
equal arms, of & flying weight carried by the
long arm of the lever, and the spring arranged

The flying weight i that which flies out when

but it could be heavier, 1f desired, the eounee ’

1. In a governor, the eombllntlon with a

of the flying weight 18 balaneed by the cen-
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4. The combination of the flying weight, 95
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to act against the short arm of the same, sub

-stantmlly as described. |
11. The combination, in a Speed 0OVeTrnor

of the character deserlbed of a elamp for at-

taching the same to a shaft or ﬁhee} hub, sub-

stantially as described.

12. The combination of the shifting eccen-

trie, the shaft carrying the same, and the coun-
ter-weight, substantially as described.

13. The combination of the shifting eccen-.
trie, the shaft carrying the same, the 0011111301-
welght and the governor, Substmntmlly as de-

seribed, so that the said counter -welght tends
to maintain the governor in its mid- posﬂzmn
which corr esponds with the normal Speed Of
the engine.

14. The (3011’11)111&131011 with the main shaift,
of the parallel short shaft, the shifting eccen-

| trie at one end of said shaft, and the governor-

connections at the 01)1)081136 end substmltlally

as described.

15. The combination, with the governm and
clamp for attaching the same to a shaft or hub,
of a buffer or buffers carried by said clamp, S0
that when the governor 18 turned over to re-

verse the 1110131011 of the engine the buffer re-

mains in the proper posmlon Substantmlly as

deseribed.
In testlmony whereof I have Sﬂgned this
spemﬁeatmn in the presence of two subscrib-

g Wlt]lGS&eS A

JESSE M. SMITH.

Witnesses:
. F.. CAMPAN, |
ROBERT M (‘HAMBERLAIN
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