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This invention relates to the automatic speed 
governors for power engines of the kind com 
Orising. 3, Seryo notor. Such governors 3GWays in 
clade 3, device for reasuaring that speed of the 
3OWeg (engine. For this grgose a certifugal 
(ciety ice is generally eraployed in which the cen 
trifugai force of rotating weights is calianced by 
the forces of six alary rotating spSings. The 
lot&iag governor sleeve is positively Coganected 
to kae rotating Weights &nd springs, 33ad slides 
33rially When the equilibrium is altered. The 
QChesotating adjusting gear of the governor, 
which operates the control reas or the servo 
Taotor, as acted on by the governor sleeve. An 
Order to Ingke the opération of the governor 
Staisie, it is "yell known that there aust be in ad 
flition & return of the rovements of the servo 
SAGOr to the servomotor control (neans, in such 
2, Way that a certain speed is allotted to every 
gb(sion of the servo notor and vice versa. 

Warious forms of Erechanical couplings have 
R3eRa Empicyed between the governor sleeve and 
Ser70LRotor to effect the return movement and, 
3S28y, Solne part of the mechanical coupling 
could be adjusted manually to determine the 
critical operating speed of the governor system. 

Aegovernors and the mechanical couplings have 
usually included a relatively large number of 
parts, and the designs have been such as to give 
irise, to substantial frictional resistances and to 
lost notion or play between connected parts. 
An object of the present invention is to provide 

3, servomotor governor which is characterized by 
freedom from pivoted mechanical linkages in the 
governor and in the motion-transfer elements 
that couple the governor and servomotor. An 
object is to provide a servomotor governor of the 
type stated which includes a fluid coupling for 
effecting the return or follow-up adjustment of 
the governor. A further object is to provide a 
servomotor governor in which the mechanism 
for effecting the return movement and also the 
manually adjustable devices for setting the opera 
ating speed exert forces substantially axially of 
the governor sleeve. . 

The present invention consists in utilising, as 
the resolution measuring means such a linkless 
flat spring governor and in effecting the return as 
well as the adjustment of the speed by forces 
acting axially on the sleeve thereof. In contra 
distinction to hitherto known designs the advan 
tage is obtained that not a single link or the like 
is required in the whole device, so that all friction 
and even the slightest play is avoided. The pre 
cision of the governing is therefore better than 

in the known designs, of 3ries, have lines, 
fe-edges or the litre in the pendulum itself, 

in kae &c.; stag gea3, in the area. Esaias or in 
tize speed a casting device. . . . . . 

In order that the invention Enay be more clearly 
Asgeistood, 3referezaee is agade to the accengays : 

s 

ing, drawing which Allustrates isgaamately 
arid by gay. of escape one (eink leat asseof. 

In 83d drawigs, a cigates E, at 3pring gav-. 
(exaori Winch, or age gske of 333 piety, is 3 
7&ntageously disposed yita its 3.xGs: aerizontal, 
and 2 is the rotating sleave that is engaged by the 
ion-rotating Yoice of class' 38 as the (e.g. of a 
stirrup-shaped Eneabar 3 which is contested to 
the contro slide valve 3 of the hydraulic servoe 
(notor 4. The pressure oil ga. She control side 
valve 3 flows in and out, in the direction of the 
agross indicated. ... 
To core ea of the pista 3rd of the servoxactor 

4 is rigidly joined the coxae of a regislating valve. 
5, which cone regulates the glow effe driving 
intedium to the power engine (which is not 
shown). At the other end the piakota rod carries 
an auxiliary piston which Iroves in the cylinder 
chamber 5 and effects the return in the ollow 
ing manner; The eylinders s and 3, and also the 
connecting pipe are entirely falsed with oil as 
the cylinder 3 is within the oil charaber 2 and 
substantially below the level of the top of the 
chamber walls i8, so that every disps.cement of 
the pistor results is a corresponding displaces 
inent of the return piston 9. Setween the pis 
tone and the stirrup-ahaped member is dis-, 
posed a return spring. i0 under tension. De 
pending on the position of the piston , said 
spring exerts a certain force on the stirrup 
shaped member and thus on the sleeve 2, 
whereby the speed of equilibrium of the governor 
is influenced in sccordance with the position of 
the servomotor . The piston has a small leak 
port 4 in its base, the effect of which is that . 
the tension of the spring gradually vanishes 
during and after every regulating operation, so 
that the governor always exactly returns again 
to the original speed. The plaston also func 
tions as an oil brake or damper to preclude ex 
cessive displacements of the control slide valve 3 
upon changes in the speed of the governor. The 
oil level in chamber 12, thus eliminates the danger 
that during the downward movement of the piston 4 atmospheric air will be drawn through 
the opening 4 into the chamber and into the 
tube 7, whereby the hydraulic rod system might 
become unrigid. 

To the stirrup-shaped member is also secured 
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of equilibrium of the governor. 

2 
a speed spring 15, the right-hand end of which 
is rigidly joined to a spring plate 6. The ten 
sion of the spring 5 can be adjusted in accord 
ance with the desired speed by means of a spin 
dile and nut 8. The spring 5 is secured 
against rotation both on the spring plate 6 and 
on the stirrup f, and thus prevents any rotation 
of the stirrup A with the sleeve 2 around the 
axis of the governor. Since the governor ro 
tates and the collar 2a does not, a frictional 
torque is set up on the collar 2a the magnitude 
of which is dependent on the forces exerted at 
the time in question by the spring 5 and, dur 
ing control intervals, the spring fo. This torque 
endeavours to turn the collar 2a together with 
the stirrup A about the axis of the governor, 
and in order to prevent such a rotation the spring 
S is so secured at its two ends against rotation 

that it must transmit the frictional torque from 
the stirrup to the spring plate 6. This fric 
tional torque, which arises from the fact that 
both the return and the adjustment of the speed 
are effected by forces which act in an axial direc 
tion on the seeve 2, is thus transmitted on the 
one side to the driving shaft through the rigidity 
of the band springs of the governor , and on the 
other side to the spring plate 6 through the 
spring 5 which is secured against rotation. In 
both cases the moment is taken up in such a way 
that no friction can occur which might hinder 
the movement of the sleeve in the axial direc 
tion. The loading of the sleeve can therefore be 
made as high as desired without detracting from 
the Sensitivity of the apparatus. 

If for example, the spring plate 6 be displaced 
to the left by turning the spindle 17, there is 
induced on the governor sleeve 2 a force also 
directed towards the left, which reduces the speed 

The arrange 
ment may also be such, or the spring 5 can be 
made so powerful that the band Springs of the 
governor , which are straight in the unstressed 
state, can also be brought into the position of 
equilibrium shown in the drawing when the ma 
chine is stationary, in which position the edges 
of the control side valve 3 cover one another. 
With this arrangement it is thus possible to ad 
just the speed from its maximum value down to 
a state of rest, and to drive the power engine 
with automatic regulation at any desired speed 
between the state of rest and the maximum 
value. w 

I claim: 

1. In a servomotor governor, the combination 
with speed measuring means comprising a shaft, 
a rotating governor sleeve and means support 
ing the same for axial movement, a plurality of 
normally flat jointless leaf springs each secured 
to and rotatable with said shaft and said gov 
ernor sleeve, and a non-rotatable collar in en 
gagement with said sleeve for axial displacement 
thereby, of a control member, means actuated 
by axial movement of said governor sleeve and 
collar for adjusting said control member, means 
actuated by movement of said control member 
for returning the governor sleeve to normal post 
tion after axial movement thereof, said return 
ing means including spring means coaxial with 
said governor sleeve, and torsion spring means 
secured respectively to said non-rotating collar 

2,227,427 
and to a non-rotating member to balance the 
frictional torque developed by the rotation of said 
governor sleeve in engagement with said collar. 

2. In a Servomotor governor, the invention as 
claimed in claim 1, in combination with means 
manually adjustable to displace Said non-rotat 
ing member towards and away from said sleeve, 
thereby to adjust the critical speed of said speed 
measuring means. 

3. The invention as claimed in claim 1, wherein 
said shaft and governor sleeve are horizontal; 
and said returning means includes an oil cham 
ber, a cylinder coaxial with Said governor sleeve 
and within and substantially below the upper 
edge of Said oil chamber, and a piston slidable in 
said cylinder, said spring means of the return 
ing means being connected between said piston. 
and said governor sleeve. 

4. A servomotor governor comprising a speed 
measuring device including a governor Sleeve 
and a plurality of normally flat leaf Spring mem 
bers for displacing Said sleeve axially in response 
to rotation of said spring members, the axis of 
said governor sleeve being substantially hori 
Zontal, a cylinder coaxial with Said governor 
sleeve, a chamber for maintaining said cylinder 
filled with oil, a piston in Said chamber, an in 
verted stirrup carried by said governor sleeve 
and having one leg depending into Said cham 
ber, a spring between said piston and Said leg, 
a control member, fluid pressure means including 
a valve actuated by said stirrup for displacing 
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said control member, and a hydraulic transmis 
Sion between said control member and piston for 
displacing said piston upon a displacement of said. 
control member. 

5. A servomotor guVernor as claimed in clain 4, 
in combination with manually adjustable means 
for exerting a force upon and axially of Said 
governor sleeve, said adjustable means compris 
ing a plate Surrounding said cylinder, means 
manually operable to adjust said plate axially of 
said cylinder, and a coiled spring coaxial with 
said plate and cylinder, the ends of said coiled 
spring being secured to Said stirrup and to Said plate. 

6. In a control system, the combination with 
a centrifugal governor consisting of leaf-springs, 
a rotatable and axially slidable governor sleeve 
on a rotating shaft, and a non-rotatable member 
slidably arranged on said shaft and adapted to be 
co-axially displaced by Said governor sleeve, of a 
servomotor including a control slide-valve con 
nected with said non-rotatable member, an oil 
brake axially spaced from said governor and com 
prising a cylinder and piston coaxial with said 
governor sleeve, spring means connected at One 
end to said non-rotatable member and at the 
other end to said piston, hydraulic means for 
transmitting the movement of the servomotor to 
said oil-brake to displace said piston upon a dis 
placement of said servomotor, whereby said pis 
ton and spring means are adapted to return said 
governor sleeve to normal position after axial 
movement thereof, and resilient means to balance 
the frictional torque developed by the rotation 
of said governor sleeve in engagement with said 
member. 
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