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No. 754,469.

UNITED STATES

Pa.tented Ma.reh 15, 1904

PATENT OFFICE

' NATHANIEL LOMBARD, OF WORCESTER., MASSACHUSETTS. ASSIGNOR TO
THE N. LOMBARD IMPROVED GOVERNOR COMPANY, OF WATERVILLE,
'MAINE, A . CORPORATION OF MAINE.

 SPECIFICATION forming part of Letters Patent No. 754,469, dated March 15, 1904,

Applieetien-ﬁled July '11, 19_03; Serial No. 165;088,

(No model,)

To all whom z,t maiy CONnCern.:.

Be it known that I, NATHANIEL LOMBARD a
citizen of the United States of America, and
“a resident of Worcester, in the county of
5 Worcester and State of Massachusetts,have in-
vented certaln new and useful Improvements
“in Grovernors, of Whlch the iollowmg 188 speel-
fication.

‘My invention relates to mechemsm for con-

10 ’(rollmg the speed of wvarious motors, -and
‘more particularly to such governors whleh
serve to apply power from-an auxﬂlary source
to efiect the movements of the valve, gate, or

- other regulating device.

15 The invention consistsin the novel features

and combinations heremafter deecnbed and
claimed. |

“elevation of a governor embodying this inven-

removed. Fig. 2 represents an end elevation
-of the same. Fig. 3 represents a central ver-
tical longltudmal section.
-an enlarged detail and side elevation of one of
25 the clutches. Fig. 5 represents a seetion of
the valve-operating mechanism. Flg 6 rep-
resents a plan of the centrifugal mechanism.
Fig. T represents a section of the srme on line

77 on Fig. 6. Fig. 8 represents a plan of the
30 -valve-stem-operating lever. Fig. 9 represents

a sectional plan of the cock eontrolhnfr the

admlssmn of fluid to the secondary power-cyl-
inder.

Similar characters designate like parts |

35 throucrhoat the several ﬁcf'ures ot the dra,w-
| ings.

The numeral 10 designates a suitable base-
plate on which s Journaled in standards 11 a
shaft 12 for connection with the gate or regu-

1o lating device for controlling the speed of a
motor—as, for example, a “turbine - wheel—
whrch shaft may be appropriately termed a

““motor-controlling ”” shaft. In the standards

. 11 may be also journaled a preferably hollow

45 actuating-shaft 13 for the motor - controlling

- shaft, they being conveniently connected by

spur-gears 15 16, the latter preferably re-

leasably fixed to the shaft 12 by some such -

| connector asa pin-clutch 17, carried by an arm

18, fast upon the shaft and engaging an open- 50
ing in the gear. The actuating-shatt has fast
upon it the inner members of clutches or con-
nectors 20 21, the outer members of which are
fixed to or formed integrally with driving-
shafts 22 23, respectively, which are here 55
shown as hollow surrounding the. actuating-

shaft and Jeurnaled 1n the standards 24, sup-
ported upon the base-plate between the stand-

ards 11. The driving-shafts may be conven-
iently rotated inopposite directions by bevel- 60

“gears 25, meshing with a bevel-gear 26, fixed

to a shaft 27, conveniently journaled in one

of the standards and rotated at the desired
speed from any suitable souree Of power
| through a pulley 28. 65
Of the drawings, Figure 1 represents a rear |

The outer member of each cluteh may con-

sist of a flanged disk 29, while the inner co-
20 tion with a portion of the driving mechanism |-

acting member is preferably formed as a di-
vided ring 30, carried by an arm 31, having

| 1ts hub keyed to the actuating-shaft. A leather 70
Fig. 4. represents .

facing 32 is shown as secured to the outer sur-
face of the ring 30. This ring isexpanded to
frictionally coact with the outer member by
a toggle-lever having the arms 33 33 pivoted |
to lugs 34, projecting from the opposite sides 75
of the ring, and to an intermediate block 35.
The arms may be made adjustable in length

by including a right and left hand COlelIlG‘

36, 1nto whleh 1;11e§:r are threaded, check-nuts

| 37 at each end serving to maintain the adjust- 3o

ment. If desired, a spring 38 may be pro-
vided extending between the sections of the
ring to hold it normally out of eontact Wlth

. the outer member,

To each block 35 1s connected a chain or 35

flexible member 33% conveniently passing over

a guide-roll 38" turning on a pin fixed to the
actuating-shaft, and into a recess 38°in an op-
erating rod or member 39 for the clutches lo-
cated Wlthm the a,ctua,tmg-shatt these chains 9o
extending from the clutches in opposite direc-
tions.

One end of the operating-rod is prowded

“with a threaded end 40, screwed into a block

41, swiveled in a lever 42, pivoted at 43 to a 95
bearing 44, secured to the base-plate 10. The
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upper end of the lever 42 is forked, as at 45,
and 1s provided with a pin 46, upon which is
mounted In saild forked end a truck or roller
47, which coacts with a block 48, mounted in
cuideways 49 in an extension or bracket 11°,
secured to one of the standards 11.

With the block 48 is connected a rod 50 of
a piston 51, operating in a power-cylinder 52,
shown as supported by posts or uprights 52°
from the standards 24. To either end of this
cylinder hydraulic or other pressure may be
admitted, the admission of power to the cyl-
inder bemﬂ' controlled by a valve, preféerably
comprising a: hollow body 57, leclpmcatmﬂ'
within a casing 58, supported in a chest 582,
both body and casing having a series of open-
ings 59, suitably armno*ed to admit the fluid-
pressure supplied throuo*h a passage 60 1n the
chest to either one of the two passages 61 61
at either end of the cylinder and at the same
time permit exhaust from the opposite end
through a passage 62. To enable the valve
to be adJusted its casing may be closed at the
top by a cap or dome 68 threaded upon the
chest at 64. -

A hand-wheel 65, secured to the cap, allows
the casing to be 1ead11y turned, and thus raise
and lower the openings and chancre their re-

lations to those of the inner body.

To the valve-body is affixed a rod 66, ex-.
tending up through the cap and connected

with centrifugal- governing mechamsm to be
Nnow descubed |
From convenient pomts, A4S from the top of

the cylinder, arise posts or uprights 67, car-

Iying a Sultable platform 68, upon Whlch 1S
supported a standard 69, havmq* projecting
upwardly therefrom a hollow hub 70. Upon
the hub 70 is mounted a sleeve or hollow shaft

71, here shown as integral with a disk or plat-
support for governor-
wel crhts., to .be hereinafter descrlbed The
sleeve may have uponita bevel-gear 78, mesh-

fmm 72, serving as a

ing with a bevel-gear 74 upon a shaft 75. This
shaft 18 Journaled 1n a bearing 76 in the stand-
ard 69 and continuously rotated at the desired
speed through a pulley 77, conveniently belted
to a pulley 77* on the shaft 27. -

The platform 72 is provided with ways 78,
1n which are mounted the balls 79, on which
are mounted the weights 80, provided in their
bottom surfaces with ways 81, coacting with
the balls 79, to permit said weights to have a
radial movement toward and from the valve-
stem 066. -

To oppose centilfuwa,l force and hold the

weights at the limit of mward movement when
the primary support is stationary, springs 89
are provided, here shown as two in number,

of spiral form and extending between the

welghts on each side.

Tocompensate for differences in tension and
permit the weights to run smoothly without
cramping or throwing uneven pressure upon

the balls, these springs are connected to the

754,469

Opp051te ends of yokes 90, pivoted at 91 upon
each weight.

The Valve-rod 66 extends throuo'h the hol-
low hub 70 and has swiveled to its upper end
a controlling member 93, provided with rack-

| teeth 94, sald teeth engaging with pinions 95

on the shafts 96, mounted in suitable bearings
97. The pinions 95 also mesh with racks 99,

secured to the weights 80, and thereby chande
the radial movement of said welghts into a re-

ciprocatory movement of said Valve rod 66.

It is obvious that with this construction any
radial movement of the weights 79 will cause

73

a longitudinal movement of the valve-stem 66 -

and the valve on the lower end thereof. Upon

8o

the valve-stem 66, within the standard 69,.-are -

secured collars 100 on either side of a -lever

101, pivoted at 102 to a standard 103 and pro-
vided with an opening through which the
valve-stem 66 passes.

Between said lever 101
and each of said collars 100 1is interposed a

spiral spring 104, encircling said valve-stem -

66. To the free end of said lever 101 is mount-.
ed a piston-rod 105, to the opposite end of-

which 1s secured a piston 106 in a vertical cyl-
inder 107, inclosed at either end. -

1o

Between the plStOIl 106 and each end of the .

said piston. Either end of said cyhnder 107

‘is connected by a passage 109, each of which

cylinder 107 is a spring 108, tending to center

95

connects with a passage 61, by which a fluid -

is admitted to the cylinder 52 to operate the
In each pas-

piston 51 of the power-cylinder.
sage 109 is a valve 110, adapted to be adjusted
in such a manner that when fluid is admitted
to the cylinder 52 to move the piston 51 a
given distance in its cylinder a proportionate
amount of fluid will be admitted to the cyl-

inder 107 to move the piston 106 a propor-.

tionate distance in its cylinder. It isobvious,
therefore, that any movement of the piston
51 moves proportionately the lever 101 to raise
or lower the valve 59. o
The operation of my 1mproved o'overnor 1S
as follows: With the parts in the relatlon here
illustrated the power is applied to.the pulley
28 to drive the centrifugal mechanism at.such
a rate that normally for the desired speed of
rotation of the motor the weights are substan-
tially at the center of thelr ‘range of move-

100

105

110

115

ment, and the lever 101 and pistons 51 and 106

will be at the center of their movements. -
This condition continues untilthere isa change -
in the speed of the motor—as, for example,
an increase. This results in the support 72
rotating more rapidly; causing the weights to
move outwardly under the increased centrifu-
gal force generated and their racks, moving
the pinions 95 to lower the valve-stem 66 and
the valve 57, admitting pressure to the right-
hand end of the cylmder 52. This move-
ment of the valve 57 will cause fluid to pass
into the cylinder 107 beneath the piston 106
and raise the lever 101, thereby causing said
valve 57 to be raised 0 stop further admm-—

120

125

130
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‘sion of fluid to the cylinders 52 and 107 and

to cause the weights 100 to resume their nor-
mal positions. . The travel of the piston 51

moves the block 48 and the coacting énd of

the lever 42 to the left or inwardly about its

lower end as a fulerum. This movement of

10

the lever carries the operating-rod 89 to the
left, sets the clutch 20, and compels the actu-
atmcr— shaft to rotate the driving-shafts 22
right—handedlyj turning the shaft 12 in such a
direction as to close the gate—if, for example,

a hydraulic system is being governed. If the
weightsacted alone upon the controlling mech-

anism, they would tend to cause too great a

movement or to overcorrect. To obviate this

- difficulty and check the piston, the springs 104
- are provided, which will act upon the valve-
‘stem to cause the valve to be restored to its

initial position at which the pressure is shut
off both ends of the c¢ylinder. To counteract

~ the effect of the power-cylinder upon the

25

- 35

40

- clutch to permit the return of the valve to its

normal position and a consequent checking of
the piston to stop the movement of the o*ate
the relative positions of the lever 42 and the

“operating-rod 39 are automatically changed in
the following manner: As soon as the actuat-

ing-shaft begins its rotation through the con-

-nection made by the cluteh 20 1t also rotates

the operating-rod 39. This causes the thread-
ed 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 48 tends to release

‘the clutch. As long as the piston continues

its movement the rate of travel of the upper

-end of the lever will offset that caused by the
- operation of the rod 39 in the block 41 and

the clutch will remain in engagement; but as

soon as the piston is checked. by_ the return of
the valve to its normal position this outward.
“movementof the rod disengages.the clutch and
“the movement of the gate at once CeaSes untll

- the valve again acts.

45

- 55

. 6o

. '65

‘As the above Operatloh will restore the mo-

tor system to its normal speed, the weights will

return to the position .they occupied before
the change occurred, and unless their effect:

upon the valve-rod 18 neutralized they would

be liable to move it in the opposite direction’

and destroy the balance of the forces just at-

“tained. This is prevented, however, by the

operation of the piston 106 upon the lever 101,

-which prevents the weights from moving t0
“any great extent out of their normal positions,
and when the weights do.depart from the nor-
-mal against the tension of the centering-
“springs they will immediately become again |
centered through the agency of these springs
as soon as the abnormal force has been Te-

moved.
Having thus descrlbed my’ mventmn 1

claim—

J1. In a Iﬂ'overnor the combmatlon with a
hollow. a,ctua,tmcr-shaft of means for rotating

the actua,tmo*—shaft in oppos;te directions, con-

3

nectors between the rotating means and actu-
ating-shaft located in part within said actu-

ating-shaft, a rod slidable within said actu-

ating-shaft, a pivoted lever connected inter-
mediate its ends to said rod, and power mechan-
ism acting upon the outer end of said lever.

2. In a governor, the combination with a

hollow actuatmo'—-sha,ft of means for rotating

the actuatin o*-shaft 1n opposme directions, con-
nectors between the rotating means and actu-

ating-shaft located in part within said actu-
ating-shaft, a rod movable within said actu-

ating-shaft, a pivoted lever connected inter-
mediate its ends to said rod, power mechanism
acting upon the outer end of said lever, and
means for controlling the application of power.

3. In a governor, the combination with a
motor—controllmw shaft of a hollow actuating-
shaft therefor, 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 pivoted lever connected intermediate
| 1ts ends to said rod, and power mechanism act-

9o

ing upon the outer end of said lever.
4. In'a governor, the combination with a
hollow actuating- shaft of means for rotating

‘70

75

30

the actuating-shaft in opp051te directions, con-

nectors between the rotating means and actu-
ating-shaft located in part within said actu-

93

ating-shaft, a rod slidable within said actu-

-ating-shaft, a pivoted lever connected inter-

mediate its ends tosaid rod, a power-cylinder
acting upon the outer end of sald lever, and a

valve for controlling the admlssmn of pressure
-to the cylinder.

5. In a governor, the combmatlon with a
motor-controlling shaft, of a hollow actuating-

shaft therefor, two opposmelv-rotatmﬂ driv-

ing-shafts, palrs of coacting clutch members

100

105

carried by the actuating—shaft and driving- -

shafts, an operating member for the clutches
movable within the actuating-shaft, a pivoted
lever connected intermediate its ends with said
operating member, and a power -cylinder act-

‘ing upon said lever.

6. In a governor, the combination with a
motor- controllmﬁ' shaft of a hollow actuating-

carried by the actuating-shaft and driving-
shafts, an operating member for the clutches

movable within the actuating-shaft, a pivoted
Jever connected intermediate its ends with sald

operating member, a power-cylinder acting
upon said lever, and a valve controlling the
admission of pressure-to the cylinder.

7. In a governor, the combination with a
hollow actua,tmﬂ-shaft of two oppositely-ro-
tating dr wmﬂ‘—shafts pairs of coacting clutch
members carried by the actuatmo'—shait and
driving-shafts, a rod movable within the ac-

tuating -shaft, flexible members connecting

the rod and one of each pair of clutch mem-

bers, a pwoted lever connected intermediate

1I0

‘shaft therefor, two opposmely-rotatmg driv-

ing-shafts, pairs of coacting clutch members 115

120

12.5

130
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30
“ically changing the relative positions of said

35

40

3.

its ends with said rods, and a power-cylinder

acting upon said lever.

8. In a governor, the combination with a
motor—controllmcr %haft of a hollow actuat-
ing-shaft theretor two oppositely-rotating

-driving—shafts, pairs of coacting clutch mem-
bers carrted by the actuating-shaft and driv-

ing-shafts, a rod provided with a recess mov-

-able within the actuating-shaft, chains se-
cured within the recess and to one of each

pair of clutch members, a pivoted lever con-

nected intermediate its ends with said rod,

and a power-cylinder acting upon said lever.
9. In a governor, the combination with a
hollow actuating-shaft, of two oppositely-ro-

tating driving-shafts, clutches connecting the

driving-shafts and actuating -shaft, a lever
connected with the clutches at a point inter-
mediate its ends, power mechanism acting
upon one end of the lever, and mechanism

connected with the actuating-shatt for chang-
ing the position of said lever.

10. In a governor, the combination with an

“actuating-shaft, of two oppositely-rotating

driving-shafts, clutches connecting the driv-
ing-shafts and actuating-shatt, a lever. con-
nected with the clutches at a point 1nterme-
diate its ends, power mechanism acting upon
one end of the lever, and mechanism con-
nected with the actuating-shaft for automat-

lever and sald connecting mechanism to dis-
engage the clutches.

11. In a governor, the combination with an
actuating-shaft, of two oppositely-rotating
driving-shafts, clutches connecting the driv-
1ncr-shaits and actuating-shaft, a pivoted le-
ver, a power-cylinder for operatmg the free
end of said lever, a threaded bearing swiveled
to said lever intermediate 1ts ends, a threaded

.rod coacting with said bearing and operated

by said actuating-shaft to change the relative
positions of sald lever and rod.
-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 le-

ver, a swiveled block mounted on said lever
intermediate its ends, a rod connected with
the clutches and threaded into said swiveled

block, and power mechanism actmcr upon the
outer end of the lever.
13. In a governor, the combination with an

' actuating-shaft, of two oppositely-rotating

55

60

'65

driving-shafts, clutches connecting the driv-
ing-shafts and actuating-shaft, a pivoted le-
ver connected with the clutches at a point in-

termediate its ends, and power mechanism

acting upon one end of the lever.

14. In a governor, the combination with an
actuating - Shaft of two oppositely -rotating
driving-shafts,' clutches connected with the
driving-shafts and actuating-shaft, a pivoted
lever, a connector connecting the clutches with
sald lever at a point intermediate its ends,

754,460

power mechanism acting upon one end of the
lever to effect the engagement of the clutches,
and mechanism interposed between said
clutch-connector and said lever for automat-
ically effecting the disengagement of the
clutches.

15. 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 connector connecting the clutches with said
lever at a point intermediate its ends, a power-
cylinder acting upon one end of the lever to
effect the engagement of the clutches, and
mechanism interposed between said actuating-
shaftand said lever for automatically eﬁecting
the disengagement of the clutches.

16. In a governor, the combination with a
hollow actuating-shaft, of two oppositely-ro-
tating driving-shafts surrounding the actuat-
ing-shaft, an outer clutch member fast upon
each driving-shaft, coacting inner clutch mem-
bers fastupon the actuating-shaft, a rod within
the actuating-shaft connected with the inner
clutch members, a pivoted lever connected
with the rod, and means for applying power
to the movable end of said lever.

17. In a governor, the combination with a

‘hollow actuating-shaft, of two opposttely-ro-

tating driving-shafts surrounding the actuat-
1nﬂ'-shaft an outer clutch member fast upon

each drwmg-shaft coacting inner clutch mem-

bers fast upon the actuating-shaft, a rod within
the actuating-shaft, chains connecting the rod
and inner clutch members, a pivoted lever, a
threaded block swiveled in said lever, a thread-
ed end to said rod coacting with said swiveled
]lolock and means for applying power to the
ever -

18. In a governor the combination with a

hollow actuating-shaft, of two oppositely-ro-
tating driving-shafts surrounding the actuat-
ing-shaft, an outer clutch member fast upon
each driving-shaft, coacting inner clutch mem-

bers fast upon the actuating-shaft, arod within

the actuating-shaft connected with the inner
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clutch members, a pivoted lever provided with

a swiveled block intermediate its ends, a
threaded bearing in said block, a threaded end
to said rod coacting with said bearing, and
means for applying power to the outer end of
sald lever.

19. In a governor, the combmatlon with an
actuating - shaft, of two oppositely-rotating
driving—shafts, clutches connecting the driv-
ing-shafts and actuating-shaft, a lever, a swiv-
eled block mounted on said lever, a rod con-
nected with the clutches and threaded into said
swiveled block, and power mechanism acting
upon one end of the lever.

- 20. In a governor, the combination with an
aetua,tmﬂ'-shaft of two oppositely -rotating
drwmﬂ'-shafts clutches connecting the driv-
1110'-shafts and actuatmg—shaft a pivoted lever,
a threaded connector interposed between said
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- levér and said clutchés, and power méchanism
. acting upon one end of the lever.

21. In a governor, the combination with an -

actuating -shaft, of two oppositely -rotating

driving-shaits, clutches connected. with the
- driving-shafts and actuating-shaft, a pivoted

- lever connected with the clutches at a point

IO

intermediate its ends, power mechanism act-
ing upon one end of the lever to effect the en-

gagement of the .clutches, and mechanism in-

terposed between said clutches and said lever

for automatically effecting the disengagement

~of the clutches.

| 15-

- Ing-shafts and actuating-shaft, a pivoted lever |

20

22. In a goverﬂor t.he combmatlon with an

‘actuating -shaft, of two oppositely -rotating

driving-shafts, clutches connecting the driv-

connected with the clutches at a point inter-
mediate its ends, power mechanism acting

upon one end of the lever to effect the engage-

- ment of the clutches, and mechanism inter-
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| mg—shaft an outer clutch member fast upon

55

posed between said actuating-shaft and said
lever for automatically effecting the disen-
cgagement of the clutches. '

23. In a governor, the combination with a
hollow actuating-shaft, of two oppositely-ro-
tating driving-shafts surrounding the actuat-
ing-shaft, an outer clutch member fast upon
each driving-shaft, coacting inner clutch mem-
bers fast upon the actuating-shaft, a rod within
the actuating-shaft connected with the inner
clutch members, a pivoted lever or connector
between said lever and rod, and means for ap-
plying power to the movable end of said lever.

24. In a governor, the combination with a
hollow actuating-shaft, of two.oppositelyv-ro-
tating drwmg-sha,fts surroundmg the actuat-
lng-shaft an outer clutch member fast upon

each driving-shaft, coacting inner clutch mem-

bers fastupon the actuating—shaft, arod within
the actuatmg—shaft chalns connecting the rod
and inner clutch members, a pivoted lever, a
threaded block swiveled insaid lever, a thread-
ed end to said rod coacting with said swiveled
block, a slide coacting with the outer end of
said lever and means for applylng power to
said slide.

25. In a governor, the combmatlon with a

“hollow actuating-shaft, of two oppositely-ro-

tating driving-shafts surrounding the actuat-

each driving-shaft, coacting inner clutch mem-

bersfast upon the actuating-shaft,a rod within

the actuating-shaft connected with the inner
clutch members, a pivoted lever provided with
a swiveled threaded bearing intermediate its
ends, a threaded end to said rod coacting with

- said bearmﬂ' and means for applying power to

60
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the outer end of said lever.

-26. In a governor, the combination with an
actuating-shaft, of means for rotating the ac-
tuating-shaft in opposite directions, connec-
tors between the rotating meansand actuating-

“shaft, power mechanism acting upon the con-

nectors, means for controlhncr the application

o

the motor, a rack mounted upon the Welght
a rack upon the controlling means, and a pin-

-1on-connector meshing with said racks.

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

torsbetween the rotating meansand. actuating-

“of power, a centrifugal Welght rotatable from

shaft, power mechanism acting upon the con-

neetors a valve for controlhng the applica-
tion of power, a centrifugal weight rotatable
from the motor, a rack mounted upon the

| weight, a rack upon the controlling means, a

pinion-connector meshing with said racks, and
means for counteracting the effect of the cen-
trifugal mechanism upon the valve.

28. In a governor, the combination with an

actuating-shatt, of means for rotating the ac-

_tua,tmg—-shatt in opposite directions, connec-

tors between the rotating means and actuating-
shaft, power mechanism acting upon the con-
nectors, a valve for controlling the applica-

weight, arack secured to said valve, and a pin-
1on-connector meshing with said racks.

29. In a governor, the combination with an
actuating-shaft, of means for rotating the ac-
tuatmg—shaft in opposite directions, connec-

‘tors between the rotating meansand actuating-

shaft, power mechanism acting upon the con-
nectors, a valve for controlling the applica-

tion of power, a centrifugal weight rotatable
from the motor, a rack mounted upon the

welght, a Valve-stem a rack swiveled to said
stem,and a pmlon connector meshing with said
ra,cks

30. In a governor the combmatmn with an

actuating-shaft, of means for rotating the ac-
tuating-shaft in opposite directions, connec-
torsbetween the rotating meansand actuating-

shaft, power mechanism acting upon the con-
nectors, a valve for controlling the applica-
tion of power, a centrifugal weight rotatable

from the motor, a connector between said
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tion of power, a centrifugal: weight rotatable
from the motor, a rack mounted upon the

Qo
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valve and sald weight and reciprocated by the

movement.of the latter, and meansfor causing
said controlhng means to resume its normal
p051t1011 |

'31. In a governor, the combmatlon with an
actuatmﬂ'-shaft of means for rotating the ac-

tuatin G'-Sha,ft in opposite dlrectlons, connec-
- tors betweeu the rotating meansand actuating-

shatt, power mechanism acting upon the con-
nectors, a valve for controlling the applica-
tion of power, a centrifugal weight rotatable

from the motor, means for changing the radial

II§
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movement of said weight to a reciprocatory

movement of said valve and power mechan-
1sm operated by said valve for counteracting

the effect of the centmfugal mechamsm upon

the valve.

39. Tn a governor, the combmatmn with an
actuating-shatt, of means for rotating the ac-
tuating-shaft in opposite directions, connec-

125

130 '




S

10

20

25

tors between the rotating means and actuat-
ing-shaft, power mechanism acting upon the
connectors, a valve for controlling the appli-
cation of power, a centrifugal weight rotata-
ble from the motor, means for changing the
radial movement of said weight to a recipro-
catory movement of said valve, a lever oper-
ating with said valve, and a power- cyhnder
to operate said lever.

33. Ina governor, the combination with an
actueting—sheft, of means for rotating the ac-
tuating-shaft in opposite directions, connec-

- tors between the rotating means and actuat-

ing-shaft, power mechanism acting upon the
connectors, a valve for controlling the appli-
cation of power, a centrifugal weight rotata-
ble from the motor, means for changing the
radial movement of said weight to a recipro-
catory movement of said Velve a lever oper-

ating with said valve, springs on either side
of said lever to center the same, and a power-—-

cylinder to operate said lever.

34. In a governor, the combination with an
aetuetmn*-shett of means for rotating the ac-
tueting-sheft i11_. opposite directions, connec-

tors between the rotating means and actuat- |

- 1ng-shaft, power mechanism acting upon the

30

connectors, a valve for controlling the appli-
cation of power, a centrifugal weight rotata-

‘ble from the motor, means for changing the

radial movement of said weight to a recipro-
catory movement of said valve, a lever oper-

ating with said valve, a power-cyhnder to

35

operate said lever, and inlet and exhaust pas-
sages commumcemne with sald cylinder and
controlled by said valve.
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35. In a governor, the combination with an
actuating-shaft, of means for rotating the ac-
tua,tmcr-sheft In opposite dlrectmns., connec-
tors between the rotating means and actuat-
ing-shaft, power mechemsm acting upon the
connectors,' a valve for controlling the .appli-
cation of power, a centrifugal weight rotata-

‘ble from the motor, means for changing the

radial movement of said weight to a recipro-
catory movement of said valve, a lever oper-
ating with said valve, a power-cylinder to
operate said lever, inlet and exhaust passages
communicating with said cylinder and con-
trolled by said valve, and valves in said pas-
sages to regulate the flow of fluid therein.
36. In a governor, the combination with an
actuating-shaft, of means for rotating the ac-
tuating-shaftin oppositedirections,connectors
between the rotating means and actuating-
shaft, power mechanism acting upon the con-
nectors, a valve for controlling the applica-
tion of power, a centrifugal weight rotatable

from the motor, a connector between said
valve and said weight and reciprocated by the

movementof thelatter, a lever operating with
sald valve, a piston therein connected with
said lever, inlet and exhaust passagescommu-
nicating with said cylinder and controlled by
said Velve, and valves in said passages to reg-

ulate the flow of fluid therein.

Signed by me at Boston, Maseachusetts,
this 6th day of July, 1903.
NATHANIEL LOM BARD

Witnesses:
WaLTER E. LoMBARD,
Natuan C. LoMmBARD, 2d.
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