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PATENT OFFICE.
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IMPROVED GOVERNOR COMPANY,

OF WATERVILLE, MAINE, A
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SPECIFICATION forming part of Letters Patent No. 781,731, dated February 7, 1905,
Application filed June 29, 1904, Serial No. 214,671,

Lo ol wehoonme @ nuery concern:
- Be 1t known that I, Naruaxien LoMBARD,
a citizen of the Unlted qmtes of America, .;md
a resident of Worcester, in the county of
5 Worcester and State of ,L\[.:l%'SdChLISbttS have
invented certain new and useful Imp1 ove-
ments in (rovernors, of which the following
1s a specification.
Thisinvention relates to mechanism for con-
1o trolling the speed of various motors, and more
particularly to such governors which serve to
apply power from an auxiliary source to ef-
fect & movement of the valve, gate, or other
regulating devices, and i1s an improvement
15 upon the Im‘entlonc; described in Letters Pat-
ent No. 736,276, issued to me August 11, 1903,
and Letters Patent No. 754, 469, 1ssued to me
March 15, 1904.
It consists in certain novel features of con-
20 struction and arrangement of parts, which
will be readily anderstood by Ietemnee to the
description of the drawings and to the claims
to be heremnafter given.
Of the drawings, Figure 1 represents a plan
25 view of a governor embodying the features of
this invention. Fig. 2 represents a rear ele-
ation of the same, a portion of the driving
mechanism being shown removed therefrom.,
Fig. 3 represents a left-hand elevation of the
30 same. Hig. 4 represents a longitudinal cen-
tral vertical section looking toward the front
of the machine. Fig. 5 represents a sectional

elevation of the same, the cutting plane being

onlined5on Fig. 4. Fio. 6leplebentb ah‘t(,o
35 view of one of thﬂ cluteh meulmmsmb Kig.
representsan end elevation of thedrivine- pnul-
ley and the controlline mechanism Oont.-.m‘led
therein. Kig. 8 represents a central vertical
section of the piston and controlling-valve
4o therefor, the cutting plane beine on hm 8 3
on Fig. 2. Fig. 9 represents a horizontal
scetional detail of the controlling-valve, the
cutting plane being on line 99 on }3 12.8. Fig.
10 represents a sectional detail of one of the
45 primary driving-shafts and its slidable coact-
ing member. Fig. 11 represents a sectional
Glf‘ldtltﬁill of the meclmmsm for operating the
controlling-rod. Fig. 12 representsa sectmnal

| bers of which are

detail of the rack and pinion operated by the
opposite end of the controlling-rod; and Fig.
13 represents a detailed elevation ot the indi-
cator mechanism, a portion of the o hat{* 111(11-
cator being broken away. Fioes. S to 13, 1
clusive, are drawn to an enlar Ued scale.
Similar characters doalumtu lilke parts
throughout theseveral ligures of the drawinges.
The numeral 10 demu nates a suitable base-
plate on which is ,]omna.lt,d in standards 11 a
shaft 12 tor connection with the gate or regu-

thmﬂ le 1ce tm controlling the speed of a mo-
sxample, a tur Dine-wheel —which
Shaft-may be appropriately termed a ““motor-
controlling” shaft. In the standards 11 may
be also ]omnalﬁd a preferably hollow actuat-
ing-shaft 13 for the motor-controlling shatt,
tlle being conveniently connected ln Spur-
oears 15 and 16, the latter havine secured
thereto a disk 14, which 1s pl{,fu.:tb]y releas-
ably tixed to the shaft 12 by some such con-
nectorasa pin-cluteh 17, earr led by anarm I8,
fast upon the shatt aml cngaging an opening
in the disk 14.

The actuating-shatt 13 has keyed or other-
wisesecured-to it the laterally-projecting arms
19, forming a part of the inner members of
clutches or connectors 20 21, the outer memn-
fixed to or for med integrally
with driving-shafts 22 23, respectively, w hich
are here shown as hollow, surrounding the ac-
tuating-shatt and _]()Llllhllt.d In the btl-l.m_lfm.lb

24, supported trom the base-plate between the

Stand.;ud 11. The driving-shatts may be con-
wmentl “rotated in opposite directions by a
bey l-uuu' 25, meshing with a bevel-gear 26,
llwd to a shaft 27, conveniently journaled in
a bracket 277, supported by the standards 24
and rotated at the desired speced from any
suitable source of power through a pulley 98,
The outer member of cach cluteh 21 may con-
sist. of a Hanged disk 29, while the inner co-
acting members 1n cach case may consist of a
pair of shoes 30, supported by arms 31, ar-
ticulated to the thuallg -projecting arms 19,
and between these shoes 30 and the operatine-
rod 32 are interposed adjustable comwctun
33.  Rither end of each connector 33 is pro-
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vided with a disk 84, one of which fits into a
socket or recess in the shoe 30, while the other
fits into a socket or recess in the operating
member 32. slidably mounted in the hollow
actuating-shaft 18. These adjustable connec-
tors 33 are radial at all times to the axis of the
operating member 32, but longitudinally w hen
in normal position. Their outer ends are in-
clined slightly toward each other. On one
end of the operating-rod 82 is the screw-thread
35, which coacts with the nut 36, said nut be-
ing articulated in an opening in the lever 37.
The ends of the lever 37 being bifurcated
have mounted therein trucks 38 upon the pins
39.  The truck 38 upon one end of the lever

97 coacts with extensions or guides 40 on the

nlate 41, mounted upon the base-plate 10, and
the other end of the lever 37, with its truck 38
coacts with a block 42, slidably mounted in the

ouides 43,forming a part of the standards 11.

Tt isobvious from an inspection of the draw-
ings that whenever the central portion of the
operating-rod 32 is moved in a direction away
from one of the clutches 20 21 the inner ends
of the connector 33 of that clutch will be
moved to a more nearly vertical position, caus-
ine the shoes 80 to coact with the flange of
the outer clutch member 29, thereby insuring
the rotation in unison of the operating mems-
her 32 and the actuating-shaft 13 with the
outer clutech member 29.  As soon as the oper-
ating member 82 returns to its normal position
the shoes 30 will move out of contact with the
flange of the outer clutch member 29, and the
actuating-shaft 13 and the operating member
392 will cease to revolve. Thedirection of ro-
tation of the actuating-shaft 13 and the op-
eratinge member 32 depends upon which pair
of clutch members 20 21 is in coacting posi-
tion, it being understood that the outer clutch
members are continuously driven in opposite
directions.

Toactuate the lever and move the operating-
rod in one direction or another to operate
either of the clutches as may be necessary to
impart the necessary regulating movement,
the block 42 has mounted therein upon one

‘end a connector 44. Upon the other end of

this connector is mounted a piston 45, operat-
ing within the cylinder 46, said cylinder be-
ing supported upon uprights 47 from the
standards 24. To either end of this cylinder
hydraulic or other pressure may be admitted
through passages 43 49. To control the ad-
mission of power in the cylinder is a valve 50,
having upon its outer periphery a central

groove 51, said valve reciprocating within a

casing 52, supported in a chest 53, mounted
upon the cylinder 46. The casing 52 1s pro-
vided with a series of openings 54 55, commu-
nicating with annular passages 54™ and 557,
tormed in the inner periphery of the chest 53.
The passages 54~ and 55~ aresuitably arrangecl
to admit the pressure supplied through a pas-
sage 56 in the body 56, supported upon the

781,731

upper part of the cylinder 46, to either one of
the passages 48 49, and at the same time they
permit the pressure to be exhausted from the
cylinder through a passage 57. It is obvious
from an inspection of Figs. 4, 8, and 9 that
the passage 48 communicates with an annular
passage 54%, and when the valve 50 is at 1ts
extreme of movement to the left of Kigs. 8
and 9 it will communicate, through the annular
passage 55, with the admission passage or
chamber 56, thus admitting pressure from the
chamber 56 to the left of the cylinder 46. |
the same time the other annular passage 54"

At

7(}

75

will be uncovered by the valve 50, and the

pressure at the right of the piston 45 wiil pass
through the passage 49, through the annuiar

passage 54* to the exhaust-chamber 57.  When

the valve 50 is at the opposite end of its stroke,
the admission-chamber will communicate with
the passage 49 in a similar manner, while the
passage 48 will communicate with the cham-
ber 53% and thence through the center of the
tubular valve 50 with the exhaust-chamber 57.

To cause a movement of the valve 50, there
is secured upon its inner end a connector 53,
the other end of said connector being provided
with a screw-thread and passing through a
block or nut 59, articulated in a bifurcated
support 60, adjustably mounted upon one end
of a lever 61, said lever having upon 1ts op-
posite end a bifurcated portion, with a pin 62,
engaging the extensions or guides 63, project-
ing upwardly from the bracket 277. To en-
able the valve 50 to be adjusted with respect
to its casine 51, the connector 58 has upon its
end a knurled head 64, by which the connector
58 may be rotated in the nut 59 when the

check-nut 65 is released, thereby permitting

the valve to be moved to any desired position
relative to the casing 52. To cause a move-
ment of the lever 61, said lever is provided
with an opening intermediate its ends, in which
‘o articulated & member 66. The member 66
has slidably mounted therein a slightly-en-
laroed portion 67 of a connector 68. “Lhe
pivoted member 66 coacts with washers 69,
said washers being held normally in position
against shoulders, formed by the enlarged por-
tion 67 upon the connector 68, by springs 70,
resting against shoulders secured to said con-
nector consisting of the gear 71 and collar 72.

One end of the connector 68 is mounted 1n
bearines 73 on a supporting-plate 74, support-
ed upon the uprights 47 from the standards
94. The opposite end of the connector 68 is

‘provided with a screw-thread 75, coacting

with a nut 76, articulated in the end of a lever
77, tulerumed at 78 in a bifurcated bracket
79. secured to said supporting-plate 74. The
lower end of the lever 77 1s bifurcated, as at

80, the bifurcated end of which engages with

a split collar 81 upon the grooved collar 82,
movable endwise upon the driving-shatt 27,
this endwise movement being secured by a
pin 83 extending through slots in the shaft
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27 and passing through a slidable member
S+, which member is located within a central
bore of said driving-shaft 27 and has its outer
end provided on two sides with a sories of
rack-teeth 83.
member 34 engage with toothed segments
36, pivoted to the hub of the driving-pulley
28 at right angles to the slidable member 84,
each segnment 86 meshing with a slidable rack

37, the outer end of which is articulated to a |

centrifugal weight 83, pivoted at 89 to a boss
upon the inner periphery of the pulley 28.
The outer end of each weight 88 is provided
with ears 90, to which is secured a spring 91,
the opposite end of said spring 91 belng ar-
ticulated to the opposite weight at a polnt
mtermediate of its fulerum and its end.

It will be readily seen that any sudden
change in the action of the load will be trans-

mitted to the pulley 28 and throueh the

mechanism already described to the valve 50,
and a sudden jump would sertously impair
the ctficiency of the governor, even if such
parts were not damaged. and to obviate this

there 1s mounted upon the chest 53 at a point |
midway between the valve 50 and the nut 59 |

a casing 105 and forming one end of the
chest 53, said casing 105 having upon 1ts outer
end a gland or stutling-box 106, and extend-

ing within the chest 53 is a similar stuffing-

box 107.  Upon the connector 58 is secured
a piston 108, which is movable longitudinally

therewith in a cylinder 109, formed by the |

casing 105, filled with any sultable fluid.
There is provided at either end of the cylin-
der 109 a passage 110, communicating with a

chamber 111, formed in the upper portion of |
ards 11.

the casing 105, the fluid extending nearly to
the top of the same. The upper end of the
chamber 111 is provided with a cover 112, by

which access may be secured to said chamber

for the purpose of replenishing the fluid
contatned therein, said cover being held in
position by a member 113 and lock-nut 114.

The member 113 is threaded into a lug in the

chamber 111 and provided at its lower ond
with a reduced portion to fit one of the pas-
sages 110, Within the chamber 111 there isa
deflecting-plate 115, extending over the other
passage 110, to prevent the stream of fluil
from being projected against the cover 119,

It will be seen from the foregoing cdescrip- ;

tion that should any jump oceur any move-
ment of the piston in either direction will
ause the fluid on one side of said piston to be
displaced and foreed through a passage 110 to
the opposite side of said piston, and the ra-

pidity with which the same acts cepends upon |

the amount of opening of the passage 110.
Under abnormal conditions -the piston 108,
through the connector 58, will cause the move-
ment of the lever 61 to be retarded, a Spring

The teeth 85 of the slidable |

D

the connector 68 and the lever 77 by the cen-
trifugal mechanism contained in the pulley 28.

In the normal position of the centrifugal
mechanism (shown in Fig. 7) the weights S8
are somewhat removed from the peripheral
flange of the pulley 28, and it is obvious that
any mcrease of speed of the pulley will cause
the weights 88 to be moved outwardly by the
centrifugal action thereon, and this movement
will tmpart, through the racks 87 and seo-
ments 86, a sliding movement of the member:
54, which movement will impart, through the
pin 83, passing through slots in the driving-
shatt 27, a movement of the pivoted lever to
cause the connector 68 to move the upper end
of the lever 61 outwardly to move the valve
50, and thereby cause the piston 45, through
1ts connector 44, to move the block 42 toward
the cylinder 46, carrying with it the lever 37,
causing the central portion of the operatine

- member32 to moveaway from the outer cluteh

21, thereby setting this cluteh and
causing a rotation of the hollow actuatine-
shatt 13. The decrease in speed of the pul-
ley 28 will cause the weights to move toward
the axis of the shaft 27 to operate the various
members mentioned in the opposite direction
to move the operating member 32 toward the
oppostte end of the governor.

Lo the left of the actuating-shaft 13 is se-
cured a sprocket-wheel 92. (Shown at the
right of Fig. 2.) This sprocket-wheel being
keyed to the shaft 13 transmits any rotary mo-

member

' tion thereof through the sprocket-chain 93 to

a sprocket-wheel 94, secured to a revoluble
member 95, mounted in bearings 96 in the bi-
furcated standard 97, secured to the stand-
The revoluble member 95 is free to
turn within the bearings 96, but is incapable
of endwise movement. Itis provided with a
threaded bore which engaoes with the thread-
ed end of the controlling-rod 98, this rod hav-
ing secured to it a roller 99, which coacts with
a revoluble disk 100, mounted upon a shaft
101, having secured to its opposite end a gear
102, meshing with a gear 103, secured to the
outer member of the clutch 21, said gears 102
103 producing a continuous revolution of the
disk 100, the speed of revolution depending

~entirely upon the speed of the driving mem-

ber 29, to which the gear 103 is secured or of
which it forms a part.

It is obvious from the foregoing descrip-
tion that the rotation of the actuating-shatt

13 may be i either direction, according to

which pair of clutch members are operating,
and this rotation in either direction of the
actuating-shaft 13 1s transmitted to the revo-

- luble member 95, threaded to the controlling-

rod 98, and it will be seen that a revolution
of said revoluble member 95 in cither direc-
tion will act upon said controlling-rod 98 to

(v atoneside of the member 66, Fig. 8. being | cause the roller 99 to he moved from its nor-

compressed to permit the free movement of |

mal position diametrically across the digk
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100, the length of movement in either ciirec-
tion depending entirely upon the amount ot

rotation accorded the actuating-shaft13. The |

opposite end of the controlling-rod 93 1S Pro-

vided with a rack 104, the teeth of which

mesh with the spur-gear 71, secured to and
revoluble with the actuator 68, and it is obvi-
ous that anyv endwise movement of the con-
trolling-rod 98 will effect a rotary movement
of said connector 68, one end of which 18
threaded and engages the nut 76, articulated
to the outer end of the lever 77, as already
described. It is evident, therefore, that any

inerease or decrease of speed will be trans--

mitted through the pulley 28 to the weights
8. pivoted thereto, and the action of these
weights will be transmitted through the va-
rious mechanisms described to the actuating
shaft 18, and continuing through the control-
ling-rod 98 the connector 68 will be rotated
immediately in the nut 76 to increase or de-
crease the distance between said nut and the
lever 81. As soon, however, as any changes
in the relation of the various parts have been
effected by the increase or decrease of the
speed of the motor, so that the roller 99 has
been moved diametrically across the disk 100,
the revolution of this disk will act upon the
roller 98 to rotate it in one direction or the
other, depending to which side of the center
the roller has been moved. The effect of the
rotation of said roller 99, and consequent ro-
tation of the controlling-rod 98, will be to
cause the threaded end of said controlling-rod
08 to be rotated in the threaded sleeve 95, to

 thereby cause a return of the roller to 1S

40

45

55
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normal position central to said revoluble disk

100. The return movement of the control-
ling-rod 98 effects, through the medium of the
rack member 104 and gear 71, a rotation of
the connector 68, causing the threaded end
thereof to coact with the nut 76 to return the
lovers 61 and 77 to their normal positions.

The motor-controlling shaft 12 is provided
with a sprocket-wheel 116, connecting with a
sprocket-wheel 117 by means of a cham 115,
said sprocket 116 being mounted upon a shaft
119 in bearings 120, secured to the guides 43
and cylinder 46. The shaft 119 1s provided
with a threaded portion between the sprocket-
wheel 117 and the bearings 120 upon the
ouides 43. Upon the screw portion of the
shaft 119is a threaded member 121, the upper
end of the same being slotted to receive an
indicating-plate 122, mounted 1n the upper
side of the bearings 120, and said member
191 is adapted to slide along said plate 122 to
indicate the position of the gate or other de-
vice being regulated. The plate 122 is pro-
vided with a scale upon its upper surface to
cooperate with said member 121. "Lhere 1S
also secured to the connector 44 a pointer 123,
which indicates the position of the governor
upon the plate 122. -

As it may be desired at times to operate the

781,731

| regulating mechanism by hand, the motor-

controlling shaft 12 may carry fast upon it a
bevel-gear 124, meshing with a bevel-pinion
125 on a spindle 126, turning in a support 127,
provided with a hand-wheel 128, and when
this hand-wheel is in use the pin-clutch 17

may be withdrawn from the disk 14 to cis-
connect the governor from the motor-control-
| ling shaft.

The operation of this improved governor 1S

as follows: With the parts in the relation here.

illustrated power is applied to the pulley 28

to drive the centrifugal mechanism left-hand-
edly at such a rate that normally for the de-
sired speed of rotation of the machine the
weiohts of the centritugal mechanism con-
tained within said pulley will be retained sub-
stantially at the center of their range ot move-
ment, and the various screws, racks, and the

roller 99 will also be at the center of their

path. This condition continues until there 1s
a change in the speed of the motor—as, for
example, an increase. Thisresultsin causing
the weights forming part of the centrifugal
mechanism to move outwardly under the 1n-
creased centrifugal torce generated, and the
racks 87. secured thereto, will be moved there-
by. and operating through the segment 86 the
slidable member 85 will be permitted to move
in the direction indicated by the arrow on
Fig. 5. This movement of the slidable mem-
ber will operate upon the pivoted lever 77 to
move the lower end toward the front of the

"machine while the upper end is moved in the

opposite direction, thereby causing, through
the power-cylinder piston 45, a movement of
the operating-rod 32 in the direction indicated
by the arrow on Fig. 4. This movement of
the operating-rod 32 in a direction toward the
lett of Fig. 4 causes the clutch member 21 at
the right of said figure to be set so that the
actuating-shaft 13 and the operating member

29 will be rotated about their axes In 1Nison

with the cluteh member 21 in the direction in-
dicated by the arrow, Fig. 6, or toward the
tront of the machine.. To counteract the ef-
fect of the power-cylinder upon the cluteh to
permit the return of the valve to its normal
position and a consequent checking of the pis-
ton to stop the movement of the gate, the
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relative positions of the lever 37 and the op-

erating-rod 32 are antomatically changed in
the following manner: As soon as the actuat-
ing-shatt begins its rotation through the con-
nection made by the clutch 21 it also rotates
the operating-rod 82. Thiscausestheth readed
end of said rod to move in the lever to the
right, and this being in the opposite direction
to the travel of the block 42 tends to release
the clutch. As long as the piston continues

its movement the rate of travel of the up-
per end of the lever will offset that caused
by the operation of the rod 32 in the nut 36
and the clutch will remaln 1n engagement;
but as soon as the piston is checked by the re-
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turn of the valve to its normal position this
outward movement of the rod disengages the
cluteh, and the movement of the gate at once
ceases until the valve again acts. 'T'his ro-
tation of the -actuating-shatt 13 will mmpart
movement, through the gears 15 16, to the
motor-controlling shaft and cause a closing
movement of the gate, if, for example, a hy-

draulic system is being governed, or a simi- |
- the operating member 32

lar operation upon such motor as may be con-
nected with the shaft 13 and the speed of
which it is desired to regulate.
of the operating member 32 will cause a revo-
lution of the member 95. As the weights
move outwardly to effect a movement of the
cluteh members through the medium of mech-
anisms already describec

tween the nut 76 and the lever 61, so that the

lever 61 will operate more promptly than it |

would act otherwise, thus operating the valve
50 immediately to effect a partial correction
of the governor, which is continued more
glcldl,ld”h by tih@ mechanism previously de-
seribed until the desired movement 18 at-
tained. If the weights acted alone upon the
controlling mechanism, they would tend to
cause too great a movement or to overcor-
rect. To obviate this difficulty and partially
cheel the movement of the connectors 68, the
oear 71 on the latter 1s opemted by the rack
104 and moved quickly at the beginning of
1ts movement: but this movement 1s gmdu-

ally decreased as the roller 99 moves diamet-
1(:.:111 across the disk 100 and away trom its |
center. The action of the revoluble sleeve

95 on the controlling-rod 98 is constant, while
the rotation of the roller 99 1s increased with
its distance from the center of the disk 100.
This gradually-decreasing effect of the racl
104 upon the gear 71 1s due to the increase of
speed of the roller 99 as 1t moves away from
the center of the disk 100, which permits the

more
hereby more effectually offset the movement
of said rod in the opposite direction effected
by the action of sawd revoluble sleeve upon
satd threaded end. In other words, during
the revolution of the member 95 the action
of the threads on 1ts bore 1s to effect a con-
stant movement of the rod 98 toward the con-
nector 68. At the beginning ot this move-

ment the rotation of the rolier 99 causes

only a very slight turning of said threaded

end of the rod 98 in the same direction; but |
- be to secure a more

' tion for changes of speed of the motor gov-

as the roller moves farther from the center
of the disk 100 and gradually 1ncreases in
speed the threaded end will turn faster in a
direction to practically offset the operation
of the revoluble sleeve 95 thereon in the op-
posite direction.

The rotation !

the controlling-rod |
98 is moved in a direction that will operate
the connector 68 to increase the distance be-

—— e b e A LA W m_rmJAr WAL

hreaded end of the controlling-rod 98 to !
rapidly screw into the sleeve 95, and

| It is evident, therefore, that
the initial action of the weights will cause the ;

3

movement of the clutches and regulating
mechanism than could be secured 1t the
welghts acted alone, and this action on the
part of the controlling mechanisms gradually

decreases, so that there 1s no opportunity for 7o

When

the various devices to overcorrect.

Cthe speed decreases and the weights return
| to their normal operative position, the cluteh

members are released and the revolution ot

stops. The disk 100 continues to revolve,
however, and act upon the roller 99, rotating
it and causing the rod 98 to be screwed into
the sleeve 95, and this movement of said rod
will turn the connector 68 1n 1ts nut 76 to
decrease the distance between said nut and
the lever 61, thereby returninge said lever to
1ts normal position, when all of the mechan-
1sms forming a part of the governor will be
ready to care for any further increase or de-
crease in the speed of the motor.

It is obvious that in the operation of the
various controlling mechanisms as desceribed
the roller 99 will remain ll,t rest at the center
of the disk 100 while the centrifueal weights
occupy their normal 1.}0511}101}, but as soon as
the controlling-rod carries the roller

I the
center to a point having rotary tuw I the
roller and rod upon w hich it is mounted will

. be operated thereby in the sleeve 95 until 1t

acain reaches the axis of the revoluble disk
100. It will be evident that the farther the
weights depart from the normal the farther
the roller 99 will be carried from the center ot
the disk and the more rapidly the shatt upon
which said roller is mounted will be rotated,
and therefore the neutralizing of the return of
the weightswill beatarate varying with the ex-
tent of their movementand the distance which
the rod has been moved, being at first most
rapid, then gradually luuewing as the roller
roturns to the center.  The neutralizing effect
wiltl, moreover, be substantially proportional
to the rate of return of the weights to the nor-
matl.

Should any sudden load be put upon the
covernor which would tend to injure the va-
rious mechanisms, the mcrease or decrease
would be cared tfor by the tension devices 70,
which permits of the movement of the con-
nector 68 independent of the lever 61 under
abnormal conditions, as 1s obvious.

The dash-pot mechanism secured to the
valve 50 prevents too sudden an action of this

valve, anc thme W prevents injury to the va-
rious mechanisms.

The action of this imnroved governor will
amd or greater correc-

erned arising from change of load or the
like without permitting this correction to
overrun and produce a seesawing of the speed
in opposite directions. This governor mech- -
ANIsSm, Moreover, sSecures an almost a bsolutely
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thereby, while applying at all times ample

power to overcome any resistance to move- |

ment of the gate or other regulating system.
it is believed that with the foregolng de-
scription the operation of this governor will
be fully understood without further descrip-
tion. |
Having thus described- my invention, I
claim—
In a governor,
hollow actuating-shaft, of means incl
driving-pulley for rotating the actuatin

the combination with a
uding a
C"—thtft

In opposite directions, connectors between

the rotating meansand fmtmtmg-shaft located
in part within said actuating-shatt, a power-

cylinder acting upon the connectors, means

for controlling the application of power, and

a centrifugal mechanism for actuating the
controlling means located within said pulley.

9. In a governor, the combination with a
hollow actuating-shaft, of means including a
driving-pulley forrotating the actuating-shaft

in opposite directions, connectors between the

located
power-

rotating means and actuating-shaft
in part within said ELC’[H.:Ith-Sl'I‘Ltt., a

ceyvlinder acting upon the connectors, means

30
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for controlling the application of power, cen-
trifugal mechanism located within said pulley
for actuating the controlling means, and mech-
anism for counteracting the effect of the cen-
trifugal mechanism upon the .valve.

3. In a governor, the combination with a
hollow actuating-shatt, of means including a
driving-pulley for rotating the actuating-shatt

in opposite directions, connectors between the |

rotating means and actuating-shaft located in
part within said actuating-shatt, a power-cyl-
incer acting upon the connectors, a valve for
controlling the admission of pressure to the
cvhinder 1.centr11ruga.] mechanism located with-
in sald pulley for actuating said valve, and
mechanism operated by the element moved by
the power-cylinder for counteracting the effect
of the centritugal mechanism upon ' the valve.

4. In a governor, the combination with a
l‘lollowactuzlting—shatt, of means for rotating
the actuating-shattinopposite directions, con-
nectors between the rotating means and actu-
atine-shatt, a power-cylinder acting upon the
connectors, a valve for controlling the admis-
sion of fluid-pressure to the eyvlinder, a rod
therefor, revoluble weights operating upon
saldl hl]i" -rod, a piv oted lever between said

~welehts and valve-rod, and yieldinge means for

retaining said lever normally 1n central posi-
tion. -

5. In a governor, the combination with a
hollow actuating-shaft, of means for rotating
the actuating-shatt in opposite directions, con-
nectors between the rotating means and actu-
ating-shatt located in part within said actuat-
ing-shatt, a rod slidable within said actuating-
shaft, a lever connected 1intermediate 1ts ends
to said rod and provided with a roller at its
pivoted end, guides for said roller, and power

781,731

- mechanism acting upon the outer end ot %ald

10\*61 |

In a governor, the combination with a
hollow actuating-shaft, of means for rotating
the actuating-shattin opposite directions, con-
nectors between the rotating means and actu-
ating-shaft, located 1n part within said actuat-
ing-shaft, a rod slidable within said actuating-
shaft, a lever connected intermediate 1ts ends
to said rod, and provided with a roller at one
end, ouides for said roller, power mechanism
acting upon the other end of said lever, and
means for controlling the application of power.

7. In a governor, the combination with a
motor-controlling shatt, of a hollow actuat-
ine-shafttherefor,means for rotating the actu-
ating-shatt in opposite directions, connectors
between the rotating means and actuating-
shaft located in part within said actuating-
shaft, a rod slidable within said actuating-
S'Jfl‘[t, a fulcrumed lever connected intermedi-
ate 1ts ends to said rod, means providing for a
vertical movement ot said fulcrum, and power
mechanism actinge upon the outeér end of said
lever. .

8. In a governor, the combination with
hollow actuating-shaft, of means for rotating
theactuating-shatt inopposite directions, con-
nectors between the rotating means and actu-
ating-shaft located in part within said actuat-
ing-shaft, a rod slidable within said actuating-
shatt, a_pivoted lever connected intermediate

its ends to said rod, a power-cylinder acting-

upon the outer end of said lever, a valve for
controlling the admission of pressure to the
cylinder, a lever, a connector between sald
lever and valve, and centrifugal mechanism
tfor operating sald lever.

9. In a governor, the combination with a
motor-controlling shaft, of a hollow actuat-
ing-shaft therefor, two oppositely - rotating
driving-shafts, pairsof coacting clutch-mem-
bers carried by the actuating-shaft and driv-
ing - shatts, an operating member for the
clutches movable within the actuating-shaft,
apivoted lever connected intermediate 1ts ends
with said operating member, a power-cylin-
der acting upon said lever, and means having
provision for the vertical movement of the
pivoted end of said lever. |

10. In a governor, the combination with a
motor-controlling shatt, of ahollow actuating-
shaft therefor, two oppositely-rotating driv-

ing-shafts, pairs ot coacting clutch members

carried by the actuating-shaft and driving-

shafts, an operating member for the clutches
‘movable within the actuating-shatt, a pivoted

lever connected intermediate 1ts ends with
sald operating member, a power-cylinder act-
ing upon sald lever, a valve controlling the
admission of pressure to the c¢ylinder, a IGVBI ’
a connector between said lever and valve, and
centrifugal mechanism controlling the opera-
tion of said lever.

11. In a governor, the combination with a
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motor-controlling shaft, of a hollow actuating-
shatt therefor, two oppositely-rotating driv-
ige-shatts, pairs of coacting clutch members
carried by the actuatine-shaft and driving-
shafts, a rod provided with a recess movable
within the actuating-shaft, a rigid connector
one end of which rests within the recess ancd
the other end of which rests in ope of each
patr of cluteh members, a pivoted lever con-
nected intermediate its ends with saic rod,
and a power-cvlinder acting upon said lever.

12, In a governor, the combination with an
actuating-shaft, of two oppositely - rotating
driving-shafts, clutches connecting the driv-
Ing-shafts and actuating-shaft,a pivoted lever,

a member to which said lever is pivoted,

means for vertically moving said member, a
power-cylinder for operating the free end of
sald lever, a threaded bearing swiveled to said
lever intermediate its ends, and a threadec
rod coacting with said bearing and operated
by said actuating-shaft to change the relative
positions of said lever and rod.

[5. Ina governor, the combination with an
actuatine-shaft, of two oppositely-rotating

driving-shafts, elutehes connecting the driv-

ing-shafts and actuating-shaft,a pivoted lever,
a member to which said lever is plvoted,
means for vertically moving said member, a
swiveled block mounted on said lever inter-

mediate its ends. a rod connected with the |

clutchesand threaded intosaid swiveled block,
and power mechanisn acting upon the outer
end of the lever.

I4. In a governor, the combination with an
actuating-shaft, of two oppositely-rotating
driving-shafts, clutches connecting the driv-
ing-shafts and actuating-shaft, a pivoted lever
connected with the clutches at a point inter-
mediate its ends, power mechanisn acting
upon one end of the lever, a member to which
sald lever is pivoted, and vertiecal onldes for
sald member.

15. Ina governor, the combination with an
actuating-shaft, of two opposttely - rotating
driving-shatts, elutches connecting the driv-
ng -shafts and actuating -shaft, a lever, a
swiveled bloek mounted on said lever, a rod
connected with the clutches and threaded into
sard swiveled block, power mechanism acting
upon one end of the lever, a roller upon the
other end of said lever. and guides for said
roller. :

L6. In a governor, the combination with an
actuating-shaftt, of means for rotating said
actuating-shaft in opposite directions, con-

nectors between the rotating means and ae-
acting upon

tnating-shaft, a power-cylinder
the connectors, a valve for centrolling the ap-
plication of power, a dash-pot, and a piston
in said dash-pot movable with said valve.

L'i. Ina governor, the combination with an
actuating-shaft, of means for rotating said ac-
tuating-shaft in opposite directions, connec-

tors between the rotating means and actuati ng- .

7

shaft, a power-cylinder acting upon the con- -

nectors, a valve for controlling the applica-
tion of power, a dash-pot, a piston in said

dash-pot niovable with said valve, and means
regulating the movement of lguid contained
within said dash-pot from one side of sai] NGE
ton to 1ts opposite side.

18. Ina governor, the combination with an
actuating-shaft, of means for rotating said ac-
tuating-shaft in opposite directions, connec-
tors between the rotatine means and actuatinge-
shatt, a power-cylinder acting upon the con-
nectors, a valve for controlling the applica-
tion of power, a dash-pot. a piston In said
dash-pot movable with said valve, a reservoir
above said dash-pot, and a passage from said
reservoir communicating with either end of
sald dash-pot.

19. Ina governor, the combination with a1
actuating-shatt, of means for rotating said ac-
tuating-shaft in opposite directions, connec-
tors between the rotating meansand actn ating-
shatt, a power-cvlinder actin o upon the con-
nectors, a valve for controlling the applica-
tion of power, a dash-pot, a piston in said
dash-pot movable with said valve, a reservoir
above said dash-pot. a

lating the size of opening of one of said pas-
sages,

20. In a governor, the combination with an
actuating-shaft, of means for rotating sald ac-
tuating-shaft in opposite directions, connec-
tors between the rotatine means and actuat-
ing-shaft, a power-cylinder acting upon the
connectors, a valve for controlling the appli-
cation of power, a dash-pot, a piston in said
dash-pot movable with said alve, a reservolr
above said dash-pot. a passage communicating
with either end thereof, and a threaded mermn-
ber above one of suid passages and adapted
to regulate the opening therethrough.

21. Inagovernor, the combination with an
actuating-shaft, of means tfor rotating said ac-
tuating-shaft in opposite directions, connec-
tors between the rotating means and actust-

- ing-shatt, a power-cylinder acting upon the

connectors, a valve for controlling the appli-
tion of power, a dash-pot in axial Iine with
sald valve, a valve - stem extending through
said dash-pot, a piston secured to sald valyve-
stem within said dash-pot, and means secured
to said valve-stem for moving sald valve.

22. Ina governor, the combination with an
actuating-shaft, of means for rotating said ac-
tuating-shaft in opposite directions. connec-
tors between the rotating means and actuat-
ing-shatt, a power-evlinder acting upon the
connectors, a valve for controlling the appli-
cation of power, a valve-sten) provided with
a threaded end, a nut upon said threaded end,

- means for turning said stem within said nut,

and means for moving said nut to reci procate
sald valve.
25. Inagovernor, the combination with an

passage communicating -
with either end thereof, and means for regi- -
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actuating-shaft, of means for rotating said ac-
tuating-shaft in opposite directions, connec-
tors between the rotating means and actuat-
ing-shaft, a power-cylinder acting upon the
connectors, a valve for controlling the appli-
cation of power, a valve-stem provided with
a threaded end, a nut upon said threaded end,
a head for turning said stem within said nut,
and means for moving said nut to reciprocate
sald valve.

94. In a governor, the combination with an
actuating-shaft, of means for rotating sald ac-
tuating-shaft in opposite directions. connec-
tors between the rotating means and actuat-
ing-shaft, a power-cylinder acting upon the
connectors, a valve for controlling the appli-
cation of power, a valve-stem therefor, a p1v-
oted member connected to said valve-stem for
moving said valve, and means for adjusting
the position of said valve relative to sald piv-
oted member.

05. In a governor, the combination with an
actuating-shaft, of means for rotating said ac-
tuating-shaft in opposite directions, connec-
tors between the rotating means and actuat-
ing-shaft, a power-cylinder acting upon the
connectors, a valve for controlling the appli-
cation of power, a valve-stem therefor pro-
vided with a threaded end, a nut upon said
threaded end, means for adjusting said stem
relative to said nut, a bifurcated member sup-
porting said nut and provided with a shank,
and a pivoted lever provided with a socket to
recelve sald shank. |

26. In a governor, the combination with an
actuating-shatt, of means for rotating said ac-
tuating-shaft in opposite directions, connec-
tors between the rotating means and actuat-
ing-shaft, a power-cylinder acting upon the
connectors, a valve for controlling the appli-
cation of power, a valve-stem therefor, a lever
connected thereto and provided at its lower
end with a pin, and guides for said pin ex-
tending longitudinally of said lever. |

97. In a governor, the combination with an
actuating-shaft, of means for rotating said ac-
tuating-shaft in opposite directions, connec-
tors between the rotating means and actuat-
ing-shaft, a power-cylinder acting upon the
connectors, a valve for controlling the appli-
cation of power, a valve-stem therefor. a piv-
oted lever connected thereto and provided 1n-

termediate its ends with a pivoted block, a

rod passing through said block, shoulders se-
cured to said rod on either side of said block,

springs interposed between said block and

shoulders, and means for moving said rod lon-
oitudinally.

98. In a governor, the combination with an
actuating-shaft, of means for rotating said ac-
tuating-shaft in opposite directions, connec-
tors between the rotating means and actuat-
ing-shatt, a power-cylinder acting upon the
connectors, a valve for controlling the appli-
cation of power, a valve-stem therefor, a piv-

781,731

oted lever connected thereto, a block pivoted

to said lever intermediate its ends, a rod pass-

ing through said block provided with shoul-
ders, washers upon said rod normally bearing
aogainst said shoulders on either side of sald
block. other shoulders on either side of sald
block secured to said rod, springs interposed
between each pair of shoulders on either side
of said block, and means for moving said rod
fongitudinally.

99. In a governor, the combination with an
actuating-shaft, of means for rotating said ac-
tuating-shaft in opposite directions, connec-

tors between the rotating means and actuat-

ing-shaft, a power-cylinder acting upon the
connectors, a valve for controlling the appli-
cation of power, a valve-stem therefor, a piv-
oted lever connected thereto, a block pivoted
to said lever intermediate its ends, a rod pass-
ing through said block provided with shoul-
ders. washers upon said rod normally bearing
against said shoulders on either side of said
block, other shoulders on either side of sald
block secured to said rod, springs 1nterposec
between each pair of shoulders on either side
ot said block, centrifugal mechanism, and
mechanism connecting said centrifugal mech-
anism with said rod. |

30. In a governor, the combination with an
actuating-shaft, of means for rotating said ac-
tuating-shaft in opposite directions, connec-
tors between the rotating means and actuat-
ing-shaft, a power-cylinder acting upon the
conneciors, a valve for controlling the appli-
cation of power, a valve-stem therefor, a pivot-
od lever connected thereto and provided 1nter-
mediate its ends with a pivoted block, a rod
passing through said block, shoulders secured
tosaid rod on either side of said block; springs
interposed between said block and shoulders,
and centrifugal mechanism for moving sald
rod longitudinally. | |

31. In a governor, the combination with an
actuating-shaft, of means for rotating sald ac-
tuating-shatt in opposite directions, connec-

tors between the rotating means and actuat-

ing-shaft, a power-cylinder acting upon the

connectors, a valve for controlling the appli-

cation of power, a valve-stem therefor, a piv-
oted lever for actuating the same, a rod pass-
ing through said lever, means tor moving said
rod lengthwise, and tension devices interposed
hetween said rod and said lever adapted nor-
mally to cause said rod and lever to move to-
oether but under abnormal conditions to per-
mit one to move independently of the other.

39. Tn a governor, the combination with an
actuating-shaft, of means for rotating sald ac-
tuating-shaft in opposite directions, connec-
tors between the rotating means and actuat-

' ing-shatt, a power-cylinder acting upon the

connectors, a valve for controlling the appli-
cation of power, a valve-stem theretor, a piv-
oted lever for actuating the same, a rod pass-

ing through said lever, centrifugal mechan-
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1sm for moving said rod lengthwise, and ten-
ston devices interposed between said rod and

sald lever adapted normally to cause said rod
and lever to move together but under abnor-
mal conditions to permit one to move inde-
- said nut, centrifueal mechanism for actuating

1:}&‘%1(‘101"11;1'&'* of the other.
33. In agovernor,
zwtua.t..mg-gl_ 1aft, of means for rotating said ac-

tuating-shaft 1 opposite directions, connec- |

tors between the rotating means and actuat- :
mg-shatt, a power-cylinder acting upon the

connectors, a valve for controlling the
cation of power, a valve-stem therefor, a piv-
oted lever for actuating the same, a rod con-
nected to sald lever mtermediate its ends and
provided with a bearing at one end and with
a threaded shank at 1ts opposite end, a piv-
oted nut for said shank, a lever in which said
nut 1s mounted, and centrifugal mechanism
For operating said lever.

3+, In a governor, the combination with an
actuatine-shaft, of mems tor rotating said ac-
tuating-s <haft in opposite directions, connec-
tors betu een the rotating meansand actuating-
shaft, a power- cvlmde acting upon the con-
nectors, a valve for controlling the applica-
tron of power, a valyve-stem thuotm, 2 PLVOL-
cd lever for actuating the same, a rod connect-
ed to said lev 01 Iﬂt{l‘lnlbdldteltb ends and pro-
vided with a bearing at one end and with a
threaded shank at its opposite end, a pivoted
nut for saud shank, a lever in which said nut

1s mounted, centrifueal mechanism for oper-

ating sald lever, and tension devices inter-
posed between said pivoted lever and said
rod causing the two normally to operate to-
gethier but permitting each to operate inde-
pendently of the other under abnormal condi-
ti-onss.

5. In a governor, the combination with an
a(_,tuatmu— 1 aft, of means for rotating sald ac-
bt L.t.111§_g-.s__~.11,;1._tt in oppostte directions, connec-
tors between the rotating means and actuating-

shaft, a power-cylinder acting upon the con- |

nectors, a mh*e for controlling the applica-
tion of power, a valve-stem therefor, a pivot-
ed lever for .;mtuatmu the same, a rod connect-
edl to said lever intermediate its ends and DIo-
vided with a bearing at one end and with a
threaded shank at its opposite end, a pivoted
nut tor said shank, a lever in which said nut
1s mounted, centrifugal mechanism for oper-
ating said lever, a block fulerumed in said piv-
oted leverand provided withabearing through
which said rod passes, and springs on said rod
on either side of said block adapted to cause
satcl rod and lever to normally move in unison
but permitting each to move independently of
each other under abnormal conditions.

56. In a governor, the combination with an
actuating-shatt, of means for rotating said ac-
tuating-shaft 1n opposite directions, connec-
tors between the rotating meansand actuatine-

shaft, a power-cylinder actine upon the con-
nectors, a valve for controlling the applica- |

the combination with an

appli- |

tion of power, a valve-stem therefor, a pivot-
el lever foractuatine the same, a rod connect-
ed to said lever imtermediate its ends and pro-
vided with a threaded end, a nut upon said
threaded end, a bifurcated lever supportinge

satcl bifurcated lever, and means for rotating
sald threaded rod to vary the distance between
sald pivoted lever and said nut.

37. Inagovernor, the combination with an
actuating-shatt, of means for rotating said ac-
tmtmwa[m m opposite directions, connece-
tors between the rotating means and actuating-
shaft, a power- cyluulm actine upon the con-
nectors, a valve for controlling the applica-
tion of power, a valve-stent therefor, a pivot-
el lever for actuatine the same, a rod con-
neeted to said lever imtermediate its ends and
provided with a threaded end, a nut upon said
threaded end, a bifurcated lever supporting
satd nut, centrifueal mechanism for actuating
said bifurcated lever, means for rotating said
threaded rod to vary the distance between
sald pivoted lever and said nut, and tension
devices interposcd between said prvoted lever
and sald rod causing the two to normally op-
erate together but permittine each to operate
independently of the other under abnormal
conclitions.

58, In a governor, the combination with an
actuating -5lth ol means for rotating said ac-
tuatine-shaft in opposite directions, connec-
tors between the rotating means and actuating-
shatt, a power-cylinder actine upon the con-
nectors, a valve for controlling the applica-
tlonof power, a valve-stem therefor, a pivoted
lever for actuating the same, a rod connected
to sald lever mtermediate its ends and pro-
vided with a threaded end, a nut upon said

threaded end, a bifurcated lever supporting

said nut, centrifugal mechanism for actuating
said bifurcated lever , means tor rotating said
threaded rod to vary the distance hetween said
pivoted lever .;m{l sald nut, a block fulerumed
In said pivoted lever and provided with a bear-
ine through w .1.1Lh mud rod passes, and springs
on said rod on either side of said bloek adapted
to cause said rod and lever to normally move
in unison but permitting cach to move inde-
pendently of each other under abnormal con-
ditions.

39. In a governor, the combination with an

actuating-shaftt, of means for rotating said ac-
tuating-shatt In opposite directions, connec-

tors between the rotatine meansand .«.mttmunu-
shaft, a power- c_ylmdu acting upon the con-
nectors, a valve for controlling the applica-
tion of power, a valve-stem therefor, a pivoted
lever for actuating the same, a rod connected
o sald lever intermediate 1ts ends and pro-
Vn.lt.,d with a threaded end, a nut upon said
threaded end, a bifurcated lever supporting

Szl:it nut, centrifugal mechanism for actuating
sald blhnmtul fever, means for rotating stud '-

threaded rod to vary the distance between sl
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pivoted lever and nut, a pinion upon said rod,
a Tack meshing with saidl pinion, and control-

ling mechanism actuated by the centrifugal |
actuatine-shaft, of means for rotating said ac-
tuating-shatt in opposite directions, connec-
- tors between the rotating means and actuat-

mechanism for operating said rack.
40. In a governor, the combination with an
actuating-shatt, of means tor rotating said ac-

tuating-shaft in opposite directions, connee- |

tors between the rotating means and actuating-
shatt, a power-cylinder acting upon the con-
nectors, a valve for controlling the applica-
tion of power, a valve-stem theretor, a pivoted
lever for actuating the same, a rod connectec
to said lever intermediate its ends and pro-
vided with a threaded end, a nut upon said
threaded end, a bifurcated lever supporting
said nut, centrifugal mechanism for actuating
said biturcated lever, means for rotating said
threaded rod to vary the distance between said
pivoted lever and nut, a pinion upon said rod,

-

a rack meshing with said pinion, a revoluble

rod on which sald rack 1s mounted, a roller
secured to said revoluble rod, a revoluble disk
with which said roller coacts, means for mov-

ing said controlling-rod lengthwise to actuate |

sald pinion, and means for causing said roller
to return to its normal position.

41. Ina governor, the combination with an
actuating-shaft, of means for rotating said ac-
tuating-shaft in opposite directions, connec-
tors between the rotating meansand actuating-
shaft, a power-cylinder acting upon the con-
nectors, a valve for controlling the applica-
tion of power, avalve-stem theretfor, a pivoted
lever for actuating the same, a rod connected
to said lever intermediate its ends and pro-
vided with a threaded end, a nut upon said

threaded end, a pinion on said rod, a rack.

meshing therewith, a revoluble rod support-
ing said rack adapted for endwise movement

and having its opposite end threaded, a roller .

secured to said revoluble rod, a revoluble dislk
coacting with said roller, a revoluble member
cooperating with the threaded end of said rev-
oluble rod, and means for revolving said rev-
oluble member.

42. In a governor, the combination with an
actuating-shatt, of means forrotating said ac-
tuating-shaft in opposite directions, connec-
tors between the rotating means and actuat-
ing-shaft, a power-cylinder acting upon the
connectors, a valve for controlling the appli-
cation of power, a valve-stem therefor, a

pivoted lever for actuating the same, a rod

connected to said lever intermediate its ends
and providec with a threaded end, a nut upon
said threaded end, a pinion on said rod, a

rack meshing therewith, a revoluble rod sup- ;

porting sald rack adapted for endwise move-
ment and having its opposite end threaded, a

roller secured to said revoluble rod, a revolu-

ble disk coacting with said roller, a revoluble

member codperating with the threaded end ! |
- to ndicate the position of the gate or other

of said revoluble rod, a sprocket-wheel se-

cured to said revoluble member, a sprocket-
65 wheel secured to the actuating-shaft, and a .

781,731

chaln interposed
wheels.
43. In agovernor, the combination with an

between said sproclket-

ing-shatt, a power-cylinder acting upon the
connectors, a valve for controlling the appli-
cation of power, a valve-stem therefor, a
pivoted lever for actuating the same, a rod
connected to said lever intermediate 1ts ends
and provided with a threaded end, a nut upon
said threaded end, a pinion on said rod, a
raclk meshing therewith, a revoluble rod sup-
porting said rack adapted for endwise move-
ment and having its opposite end threaded, a
roller secured to said revoluble rod, a revolu-
ble dislk coacting with said roller, a revoluble
member cotperating with the threaded end
of said revoluble rod, and means for operat-
ing said revoluble member by the rotation of
sald actuating-shaft.

44. In agovernor, the combination with an
actuatine-shaft, of means for rotating said ac-
tuating-shatt 1n opposite directions, connec-
tors between the rotating means and actuat-
ine-shaft, a power-cylinder acting upon the
connectors, a valve for controlling the appli-
cation of power, a piston within said power-
cyhinder, a rod therefor, anindicating-pointer
on sald rod, an indicator-plate codperating
with said pointer to indicate the operation of
said governor, a revoluble shaft provided
with a spiral thread, and a nut thereon co-
operating with said indicator-plate to indicate
the position of the gate being regulated.

45. Ina governor, the combination with an
actuating-shaft, of means for rotating said ac-
tuating-shatt in oppostte directions, connec-
tors between the rotating means and actuat-
ing-shaft, a power-cylinder acting upon the
connectors, a valve for controlling the appli-
cation of power, a revoluble shaft provided
with a spiral thread, a nut mounted on said
shaft, means for revolving said shaft to move
sald nut lengthwise thereot, and an indicator-
plate cooperating with said nut. |

46. In a governor, the combination with an
indicator-plate having a straight side, of a

pointer movable 1in a straight line and coop-

erating with said indicator-plate, means for
moving sald pointer to indicate the operation
of the governor, a revoluble shaft provided
with a spiral thread, a nut coacting there-
with, and means for revolving said shatt to
move sald nut lengthwise thereof to indicate
upon said plate the position of the gate or
other device being regulated.

47. In a governor, the combination of an
indicator-plate, a pointer codperating there-
with to indicate the operation of the governor,
and a second polnter cooperating therewith

device being regulated.
48. In a governor, the combination of an
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indicator-plate, a movable member, a pointer fmtuatim}-qlmtt of moeans for rotating said ac-
secured thereto and cooperating with said | tuating-shatt in opposite directions, connec- 4o
plate to indicate the operation of the cover- | tors between the rotatine means and actuat-
nor, and a second pointer operated by the | ing-shaft, a power-cylinder acting upon the
5 oate-operating deviee cooperating with the | connectors, a valve for controlling the appli-
same plate toindicate the position of the gate. | cation of power, a dash-pot, a piston therein
49. In a governor, the combination ot an | operating with said valve, a reservoir at one 45
indicator-plate, a pointer therefor controlled | side of said dash-pot, passages communicating
by the governor mechanism and a second | between said reservolr and dash-pot on either
1o pointer theretfor controlled by the gate-operat- | side of said piston, a deflector above one of
Ing mechanism, and means for operating said | said passages, and means for detlecting the
pointers in unison during the operation of | current from one of said passagces toward the 5o
the governor. 1 other passage.
50. In a governor, the combination with an © 53. In a governor, the combination with an
L5 actuatmu—ﬂ aft, of means tm rotating sald ac- | ac tmtmu—glmh of means for rotatine said ac-
tuatmu-almtt 1 opposite directions, connec- tuatmu-slmtt I oppostte LllILGLIOI]b, connec-
tors between the rotatine means and actuat- | tors butwmn the rotating means and actuat- 55
ing-shatt, a power-cylinder acting upon the | ino-shaft, a power -cvhndu actine upon the
connectors, a valve for contlollmﬂ the appli- | connectors, a valve tor controlling “the appli-
20 cation of power, a dash-pot. a piston therein | cation of power, and fluid-controlled mech-

operating with said valve, a reservoir at one | anism for regulatine the movement of saud

sidle of said dash-pot, means permitting the | valve. 60
passage of liquid from one side of said dash- >4. In a governor, the combination with an
pot to 1ts opposite side, and means tor deflect- | actuating-shaft, of means for rotating said ac-

25 irw' the current of said liquid. tuating-shaftt 1n opposite directions, connec-

{n a governor, the combination with an | tors between the rotatine means and actuat-
twtuatmu-s]mtt of means for rotating said ac- | ing-shaft, a power-cyvlinder acting upon the 053
thtlﬂﬂ-hhdft 1n opposite duectmm connec- | connectors, a valve for controlling the appli-
tors between the rotating means and actuat- | cation of power, a fluid- controlled device for

30 1ng-shaft, a power-cylinder acting upon the | regulating the movement of said valve, and
connectors, a valve for controlling the appli- | means for varyine the movement of said de-

catlon of power, a dash-pot, a piston therein | vice. 70
operatine with saiwd valve, a reservolr at one Siened by me at Boston, Massachusetts, this
side of said dash-pot. passages communicating - 2d day of June, 1904,

35 between sald reservoir and dash-pot on cither NATHANIEL LOMBARD.
side of sald piston, and a deflector above one . Witnesses:
of mi(l PASSALLS. Warrer K. Loyparp,

In a governor, the combination with an | pyna C. CLEVELAND.
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