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(C. 264-14) 5 Claims. 
1. 

This invention relates to speed-responsive gov 
ernors of the kind adapted to utilise the cen 
trifugal preSSure of a rotating liquid. The ob 
ject of the invention is to enable the desired 
stability to be obtained in a simple manner. 
The invention comprises a governor of the kind 

aforesaid which consists in part of a rotary mem 
ber having at least one liquid-flow passage of 
Spiral form, and a displaceable and spring-loaded 
member responsive to the centrifugal pressure 
of the liquid. 
In particular the invention comprises a gov 

ernor as above specified having therein a series 
of intercommunicating Spiral passages, the said 
passages being alternately of opposite hand. 
The invention will be described hereinafter 

with reference to the accompanying drawings, in 
which: 

Figure 1 is a part Sectional view diagrammati 
Cally illustrating one embodiment of the inven 
tion, 

Figures la and b are Sectional views taken 
respectively, along the lines a-la and b-b 
of Figure 1, 

Figure 2 is a view Similar to Figure 1 but dia 
grammatically illustrating another embodiment 
of the invention, and 

Figures 2d. and 2b are sectional views taken 
respectively along the lines 2a-2a, and 2b-2b 
of Figure 2. 

Referring to Figure 1, there is provided a hol 
low body part a Which includes three chambers 
respectively marked b, c, d, the two chambers b, 
C being in communication with each other by 
way of a passage e. In the chamber b is con 
tained a rotor f provided with a driving spindle 
g. The rotor comprises a pair of discs on one 
of which is formed a spiral passage h, the open 
side of this passage being closed by the other 
disc. The rotor is Supported in the body part a 
by a bearing for the spindleg, and also by a bear 
ing for a stub Spindle extending from the oppo 
Site Side of the rotor. The stub spindle is made 
hollow affording a vertical opening g’ and is in 
Communication at its ends With the compart 
ment d and the central part of the spiral pas 
Sage in the rotOr. 
The chambers c, d are separated by a flexible 
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it a liquid-operated Servo mechanism, as de 
scribed in the specification of Letters Patent No. 
2,403,371 to R. J. Ifield et al. The servo-mech 
anism comprises a cylinder 2 which at One end 
communicates With the delivery paSSage 3 of the 
pump. Both ends of the cylinder are in commu 
nication with each other by Way of a passage 4 
containing a restricted orifice 5. In the cylinder 
is contained a piston 6 loaded by a spring , and 
connected by a rod 8 with the angularly adjust 
able swash plate of the pump. Movement of the 
piston in one direction results in reduction of 
the pump output, and movement in the Opposite 
direction is accompanied by increase of the pump 
output. The end of the cylinder 2 remote from 
the connection with the passage 3 is connected by 
a pipe 3 to the seating o of the governor, and 
the governor valve box n is connected by a pipe 

with the pump inlet or a Sump. 
The mode of action of the governor is as foll 

1OWS: 
The chambers b, c are filled With any con 

venient liquid. With the rotor in action cen 
trifugal pressure is set up in the Spiral passage 
of the rotor, and this pressure is transmitted 
through the ambient liquid to the diaphragm. 
Normally the valve in the valve box is closed, 
and in this condition the Spring acting on the 
piston S of the servo-mechanism moves the pis 
ton in the direction for obtaining maximum out 
put from the pump. When the governor rotor 
reaches a predetermined speed, the pressure of 
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diaphragm i loaded by a tension Spring d, and in 
the chamber d is contained one part of a lever k. 
loaded by a spring m, this part of the lever 
being operable by the diaphragm. The other part 
Of the lever extends through a Seal into a valve 
box in containing a valve seating O with which 
co-operates a closure member p on the lever k. 

In the example shown the governor is arranged 
to control the output of a fuel pump for a jet 
engine, gas turbine or the like, the pump being 
of the Swash plate type having combined With 
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the liquid acting on the diaphragm i displaces 
the latter and causes it to move the lever k. 
in the direction for opening the aSSociated valve. 
Liquid can then pass through the valve along 
the pipe 9 from the servo-mechanism and the 
preponderating liquid pressure then acting On 
the side of the piston 6 remote from the spring 7 
moves the piston in the direction for, effecting 
a corresponding reduction of the pump output. 
With fall of speed of the rotor the spring i 

returns the diaphragm i to its initial position 
and liquid in the chamber c is displaced to the 
chamber d, and rotor. 
By making the spiral paSSage in the rotor of 

appropriate length and croSS Section any desired 
degree of inherent damping and consequent Sta 
bility of action of the governor can be obtained 
during changes of speed in a simple and Con 
Venient manner. 
Replenishment of loss of liquid from the cham 

bers b, c of the governor is effected from the 
chamber d, this chamber being supplied from 
any conveniently arranged reservoir through 
a pipe d. 
In the example shown in Figure 2, the hollow 

body part a is shaped to provide a single chamber 
b for enclosing the rotor f. The rotor is con 
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structed to form two chambers, one of which is 
totally enclosed and the other (3) is open to 
the chamber b. The two chambers in the rotor 
are separated by a flexible diaphragm i, this 
being loaded by a compression Spring i in the 
chamber 3. The rotor comprises a plurality of 
discs on each of which is formed a Spiral paS 
Sage, the alternate paSSages being of Opposite 
hand to the others. Also the discs are grouped 
as shown, and the groups are separated by parti 
tions f4. The spindle g carrying the discs is 
hollow along a portion of its length and comprises 
two parts in one of which are formed an axial 
passage 5 and lateral ports 6. Also at One end 
of one of the spindle parts is secured a closed 
and collapsible capsule f7. For admission of air 
to the portion of the Spindle containing the cap 
sule breathing apertures 8 are provided in the 
spindle and the adjacent portion of the body 
part. Alternatively liquid may be admitted to the 
last mentioned portion of the spindle from the 
chamber b. 

Starting with the bottom disc shown in the 
drawing, and assuming the rotor to be in no 
tion, liquid can be displaced outwardly during 
a change of speed along the associated Spiral 
passage hi. This displacement is accompanied 
by an inward displacement along the next pas 
Sage h2 (the spiral of which is of opposite hand 
to the first). The inner end of the Second pas 
Sage is in communication with the adjacent end 
of the third passage h, and its outer end is in 
communication with the outer end of the fourth 
passage h4 (which is similar to the second pas 
sage h2). ihe inner end of the fourth passage 
communicates with the inner end of the fifth 
passage (which is similar to the first), the whole 
forming a series of passages along which liquid 
displacements occur alternately in opposite di 
rections. Liquid displaced from the last paSSage 
h5 acts on the diaphragm. Avoidance of cavita 
tion in the liquid is effected by the capsule : 
which can collapse under atmospheric pressure 
when liquid is drawn from its interior. By an 
arrangement as above described a restricted 
channel of any desired length for effecting the 
required damping action on the liquid during 
changes of speed can be acconnodated in a con 
pact form. 

Pressure of the liquid on the diaphragm i 
Serves to actuate a waive in a Sirnillar nanner to 
that described with reference to Figure . On 
the body part at is mounted a valve box 2. con 
taining a lever ic loaded by a spring in and carry 
ing a closure member p which co-operates with 
a seating O in communication by way of a pipe 
9 with the servomechanism of the pump. The 
lever k is operable by the diaphragm i through 
a push rod 22. The valve box is connected to 
the inlet side of the pump (or a Sunp) by way 
of the pipe 0. It also communicates with the 
chamber of the body part at through an orifice 
23, the charaber of the body part being filed 
(when the governor is in use) by liquid derived 
from the pump. The servonnechanism is similar 
to that of Figure 1, and is controiled in like 
nanner by the action on the diaphragm i by the 
liquid contained in the rotor. 

iine use of a governor as above described is 
not, however, restricted to the control of a fuel 
Supply pump, as they raay be Sed in other ways 
for controlling the rate of Supply of liquid fuel 
to an engine in response to the Speed of the 
engine. Thus they may be adapted to control 
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4. 
a fuel throttle or a by-pass in a fuel Supply Sys 
tem. Moreover, the governors may be applied to 
other uses where it is required to produce a con 
trolling or other effect in response to Speed, Such 
as the actuation of a switch in an electrical sys 
tein. Further, Subordinate details of construc 
tion may be varied to Suit different requirementS. 

Having thus described my invention what I 
claim as new and desire to secure by Letters 
Patent is: 

1. A Speed-responsive governor of the kind 
adapted to utilize the centrifugal pressure of a 
rotating liquid comprising, in combination, a 
rotary member including at least one liquid-flow 
passage of spiral form having a plurality of turns 
to afford inherent damping and consequent sta 
bility of action during changes of Speed, and a 
displaceable and spring-loaded member respon 
Sive to the centrifugal pressure of the liquid Cre 
ated by the rotary member. 

2. A speed responsive governor of the kind 
adapted to utilize the centrifugal pressure of a 
rotating liquid comprising, in combination, a 
rotary member including a plurality of axially 
spaced liquid-flow passages of spiral form each 
having a plurality of turns and the Spiral paS 
Sages being alternately of opposite hand, means 
affording intercommunication between adjacent 
inner and Guter ends of the spiral passages to 
constitute a single passage which extends alter 
nately inwardly and outwardly, and a displace 
able and Spring-loaded meinber responsive to the 
centrifugal pressure of the liquid created by the 
rotary meinber. 

3. A governor according to claim 2, compris 
ing a collapsible capsule located within the rotary 
member and having its interior in communica 
tion with the inner end of the single passage, and 
neans for admitting air to the outside of the 
capsule. 

4. A Speed responsive governor of the kind 
adapted to utilize the centrifugal pressure of a 
rotary liquid comprising, in combination, a ro 
tairy member formed to provide two chambers 
Separated by a flexible diaphragm, one of Said 
chanbers including a plurality of axially spaced 
liquid-flow passages of spiral form each having 
a piirality of turns and the Spiral paSSages be 
ing alternately of opposite hand, means affording 
inteicommunication between adjacent inner and 
Outer ends of the spiral passages to constitute a 
Single paSSage which extends alternately inward 
ly aind outwardly, and spring loading means for 
the flexible diaphragm which thereby constitutes 
means responsive to the centrifugal pressure of 
the liquid cleated by the rotary member. 

5. A Speed responsive governor according to 
claiil 4, in which the Spiral passages are formed 
O: On 2 side of discs which are grouped in pairs 
With the passages lying adjacent but separated 
by partitions. 
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