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This invention relates generally to governors 
having mechanism operable while the goverior is 
Operating to adjust the governor speed setting. 
One object is to provide a governor having a 

plurality of speed adjusting mechanisins inter 
connected in a novel manner to enable the speed 
Setting to be adjusted in predetermined incre 
ments and also progressively. 
Another object is to provide for actuating one 

of the adjusting mechanisms manually and the 
other by a fluid pressure actuator. 
The invention also resides in the simple con 

struction of the adjusting mechanisins and their 
novel arrangement, with the governor into a corn 
pact init. 
Other objects and advantages cš the invention 

will become apparent from the following detailed 
description taken in connection with the accorn 
panying drawings, in which 

Figure i is a vertical sectional viey of a gov. 
ernor embodying the novel features of the pres 
ent invention, the section being taken along the 
line - of Fig. 2. - 

Fig. 2 is a seculion taken along the line -3 of Fig. . 
Fig. 3 is a fragmentary view similar to Fig. 

showing a different position of the parts, 
In the drawings, the invention is shown for 

purposes of illustration embodied in a centrifuga 
governor in which the controlling force is derived 
Centrifugally by the rotation of giyweights, 5. 
These project upwardly and are fulcrumeci ora 
pins 6 on a ball-head fixed to the upper end of 
a drive sleeve 8 which is journaled in a bore 9 
in a casing 0. The sleeve projects from the 
lower end of the casing and is coupied to the 
rotary parts whose speed is to be measured. 

Horizontal arms on the flybalis bear up 
wardly against the outer race of a ball bearing 
2 whose inner race supports the head 3 om a 
stem is reciprocable endwise in the sleeve 8 and 
carrying lands i 5 and í 6. These coact respec 
tively with ports and with the lower end of 
the sleeve bore 9. If, in response to a detected 
speed increase, the valve stem it is raised from 
the position shown, fluid delivered under pressure 
by a pump 25 to a supply chamber 2 flows past 
the land 5 and through a port'2 to a hydraulic 
servo actuator 22. 
from the position shown allows fluid from the 
Servo to drain past the land 6 out of the lower 
end of the sleeve 8. O 
The vertically directed force of the flyballs is 

opposed by and balanced against the stress of a 
coiled compression spring 23 bearing at its lower 

Lowering of the waive stem 

5 

2. 

2 
endi against the valye stem hea,d. 3, and at its 
upper erad against a plunger 23 guided for nove 
ment axially of the speeder Spring. The re 
duced lower end of the plunger slides in a bore 
35 in a horizontal partition 26 in a casting 2 
having a skirt fitting over the flyballs and se 
cured to the top of the casing it. The casting 
?i is formed with a centra vertical bore whose 
wall 28 forms a guide for the larger upper end 
of the plunger 23 which is movable upwardly and 
downwardly to respectively increase and decrease 
the governor speed Setting. An adjustable stop 
screw 23 threading through a cover 30 on the 
casting 2 serves to imit the upward plunger 132OYyeinerat. 
Such axial adjustment of tine plunger may be 

affected by noverinent of either of two actuating 
inenbers 3 and 32 disposed on opposite sides of 
the pilinger 35 and guided for vertical reciproca 
tion in bores 33 and 33 formed in the casting 
È parallel to the oore 28. The motions of the 
Inen aber are transnitted differentially to tie 
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pinger through a lever 35 fulcrumed inter 
mediate its ends ora the plunger 2 with its ends 
pivotally connected to the respective actuating 
inenbers. Herein, the ever constitutes a spur 
gear projecting through a transyerse slot 36 in the 
plunger and registering slots 3 in the bores 33 
and S4. Arcuate series of teeth 38 and 39 on the 
erads of the gear element mesh with rack teeth 
iii) and 33 formed on the adjacent sides of the 
actuating imenbers. The gear is fulcrumed On 
antifriction bearings 32 received on steel shafts 
'A3 pinned to the plunger 25 and projecting into 
the slot 36. 
With the differential connection thus provided 

between the plunger and the two actuating mem 
bers, it will be apparent that when either men 
ber is held fixed, the ever 35 will fulcrum about 
this member and the plunger will move up and 
down as the other member is raised and lowered. 
The plunger motion will, of course, be half that 
of the actuating member. V- 

In the present instance, the actuating then 
ber 3 í is adapted to be moved manually and by 
mechanical means. For this purpose, rack teeth 
44 formed on one side of the member mesh with a 
pinion 55 fast on a shaft 35 which projects into 
the casting 27 and is journaled in bearings i. 
On its outer end, the shaft carries a wheel 8 
which may be turned through the medium of a 
cable or the like. Downward movement of the 
member 3 is limited by a stop 39 on the lower 
end of a rod St which projects up through a 
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hole Sf in the member and is adjustably an 
chored in the cover 30. -- . 

... Disposed in a bore 52 in the member 3 is a 
colled compression spring 53 acting between a 
lower end wall 54 and a head 55 held by a snap 
ring 56 on the upper end of a rod 5 projecting 
upwardly through and guided by the end 54 of 
the member 3 and having a head 58 on its lower 
end. A screw stop 59 on the cover 30 limits the 
upward movement of the rod 57. The Spring 
58 is made substantially stronger than the speeder 
spring 23 so as to be capable of overcoming the 
latter spring and moving the plunger 26 to a 
predetermined position in the event that the 
cable or other part of the connections to the 
wheel 48 is broken. This position is determined 
by the stops 68 and 59 against which the spring 
'53 expands when the member 3 is freed. 

Herein, the other actuating member 32 is ar 
ranged to be actuated by power controllable from 
a remote point. For this purpose, it is made in 
the form of a sleeve and closed at its upper end 
by a piston, 69 depressed as indicated at 6 and 
engageable with an adjustable screw stop 62 on 
the cover 84. A spring 66 enclosed within the 
sleeve 32 acts between the piston 60 and a pro 
jection 63 on the partition 26 to supplement the 
force of the speeder spring 23 in urging the sleeve 
and piston upwardly toward the stop 62. The 
member may be forced downwardly by admitting 
pressure fluid through a pipe 66 into the cylinder 
34 between the cover 30 and the piston G. Under 
preSSure Sufficient to overcome the spring 68 and 
the speeder spring 23, the piston is moved down 
wardly until the lower end of the member 32 
strikes a stop shoulder S. 

Let it be assumed that the parts are positioned 
as shown in Fig. 3, the spring 66 holding the 
actuating member 32 upwardly against the stop 
62 in the low speed position of the latter. 
Changes in the governor speed setting may then 
be made by turning the wheel 48, thereby moving. 
the member 3 up or down. In this movement, 
the lever 35 fulcrums on the then fixed member 
32 and the plunger 24 is moved in the same direc 
tion as the member 3 but through half the 
distance. When the member 3 is in its lower 
limit position against the stop 49, the maximum 
speed setting obtainable by movement of this 
member obtains. As the member is raised, the 
control speed of the governor is decreased pro 
gressively. If the member 3 is raised above the 
position at which the rod 57 engages the stop 59, 
the Spring 53 is compressed in the continued rise 
of the member to a high speed position which 
may be limited by stops (not shown) associated 
with the cable actuator. 
Now if it is desired to increase the governor 

Speed setting quickly, fluid at a pressure sufficient 
to Overcome the springs 23 and 66 is admitted to 
the cylinder 34 whereupon the member 32 is 
forced downwardly to its high speed position 
(Fig.1). The lever 35 will fulcrum on the mem 
ber 3 and the plunger 24 will be moved down 
Wardly a corresponding distance further con 
pressing the speeder spring. 23 a fixed amount. 
With the member 32 in its new position, the 
member 31 may be moved up or down to effect 
a further adjustment of the governor speed set 
ting. In this way, the governor is adjustable 
by the member 3 through a lower speed range 
when the member 32 is in its low speed position 

O 
said member. 

4. - 
(Fig. 3) and through a high speed range whe 
the member 32 is in its high speed position (Fig. 
1). By energizing the hydraulic actuator, the 
deflection of the speeder spring may be increased 

5 or decreased in a fixed increment and the speed setting of the governor shifted from one range 
to the other. Such shift may be effected quickly 
and is controllable from a remote point. 

I claim as my invention: 
0. 1. A governor comprising. a speeder spring, ro 

tary speed responsive means opposing the force 
of said spring, a member mounted for movement 
in a rectilinear path and in opposite directions 
to increase or decrease the force applied by 

15 said spring, a gear element mounted on said mem 
ber to turn relative thereto about an axis ex 

| tending transversely of said path, saidgear elle 
ment having arcuate rows of teeth arranged on 
opposite sides thereof concentric with Said axis, 

20 rack element meshing with said gear element on 
opposite slides of Said member So as to have a 
rolling connection therewith, means guiding said 
elements for rectilinear movements parallel to 
said path, means selectively operable to move one 

25 of said rack elements back and forth between 
Opposite limit positions to vary the deflection of 
said spring in a fixed increment, and means by 
which said other rack element may be moved 
selectively variable distances to adjust the stress 

30 of said spring progressively, 
2. A governor comprising a speeder spring, ro 

tary speed responsive means opposing the force 
of Said Spring, a member mounted for movement 
in a rectilinear path arid in opposite directions 

85 to increase or decrease the force applied by said 
Spring, a gear element mounted on Said member 
to turn relative thereto about an axis extending 
transversely of Said path, Said gear element hav 
ing arcuate rows of teeth arranged on opposite 

40 sides thereof concentric with said axis, rack ele 
ments meshing with said gear element on oppo 
site sides of said member So as to have a rolling 
connection therewith, means guiding Said ele 
ments for rectilinear movements parallel to said 

45 path, means for moving one of said rack elements 
back and forth to fulcrum said gear element 
about the other rack element and thereby nove 
said member, and means for actuating said other 
rack element to fulcrum said gear element about 
the first rack element and correspondingly move 

3. A governor comprising a resilient speeder 
element, rotary speed responsive means Opposing 
the force of said element, a member guided for 

55 movement in a rectilinear path and in opposite 
directions to increase or decrease the force ap 
plied by said element, a lever fulcrumed inter 
mediate its ends on said member to turn rela 
tive thereto about an axis extending transversely 

60 of said path, an actuating member pivotally con 
nected to one end of said lever and guided for 
movement parallel to said path between two 
spaced positions, a spring urging said actuating 
member to one of said limit positions, power 
actuated means adapted when energized to over 
come said spring and move said actuating mem 
ber to said other limit position, a second actu - . 
atting member pivotally connected to the other 
end of said lever, and mechanism selectively oper 

70 able to adjust the position of said second actu 
ating member progressively. - 
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