
May 9, 1944. s. HEDGECOCK 2,348,383 
MEANS FOR CONTROLLING MOVEMENTS OF WALVES OR OTHER ELEMENTS 

Filed Oct. 9, 1941. 

NNNN 
. TZZZeaf . . . 12. 4ACA a 4 SEE t/a?t SS - EE 42 2. y 2 2 s É. Ša Nsu-Fa S2EEESSG Af DSé NN e eEESSA (ESSY N A M. ww. 

EEEN 29 

-72 - 232016 as a 
?e-2a, 24 as a 92/ 

N Di & N M5S fife az Aff$6. 

ÉS. 3. P(7 2 al ' 3:SEs ES XXNSN al 

N 
M4S1 

l 2ZZZZ24 
(1 21 NYS 

N 

NNNNNXN NY A SS 
J%ES5 16 % Š I A. ME KSNB 2S A fe--S7 SS E-4 al KS A. 4. 

. . . (ESE W ES 0 

s7ayzer Wedgeco case. 
6 -ette/264 régés 

  

  

    

  

  

  

  

    

  

  

  

  

  

  

  

    

  

  

  

  

  

    

    

  

  



Patented May 9, 1944 2,348,383 

UNITED STATES PATENT OFFICE 
2,348,383 

MEANS FOR CONTROLLING MOVEMENTS OF 
WALVES OR OTHER ELEMENTS 

Stanley Hedgecock, London, England, assignor 
to Laystall Engineering Company Limited, 
London, England 

Application October 9, 1941, Serial No. 414,388 
In Great Britain July 2, 1941 

(C. 251-43) 9 Claims. 

This invention relates to the control of sliding 
Valves and other elements which are actuated 
by a force acting in opposition to loading means 
provided for the valve or the like, the loading 
neans being of a nature such that a progres 
Sively increasing effort has to be applied by the 
actuating means as the valve or the like is fur 
ther displaced. Such a loading may comprise 
a Spring means or a fluid buffer, the invention 
being principally concerned however with spring 
loading arrangements; the actuating means may 
be any force such as, in the case of a valve, 
effort mechanically applied from a centrifugal 
governor or fluid pressure or suction. 
Although it is necessary for the loading means 

to impose a resistance such that a predeter 
mined actuating effort has to be applied in order 
to effect initial movement of the Valve or the 
like, it is sometimes an objection that the actu 
ating effort has to be progressively increased in 
correspondence With further movement. 
The present invention has in view to overcome 

the above objection and provides a loading means 
of a nature such that after having obtained a 
predetermined extent of movement of the actu 
ated member by applying a sufficient actuating 
force, the actuated member can be further moved 
Without having to increase the applied effort 
at the original rate, or (depending upon the 
design adapted) can be maintained in the posi 
tion then assumed or be further operated by 
the application of decreased effort, as distinct 
from a lower rate of increase, 
The invention provides a method of control 

ling a sliding valve or other actuated member, 
Which consists in loading same by a primary 
loading means, and by a weaker secondary load 
ing means, providing a means for resisting the 
deflection of said secondary loading means whilst 
the primary loading means is overcome during 
a predetermined extent of movement of the valve 
or the like, and then automatically releasing 
the said resisting means associated with the Sec 
ondary loading means thereby to allow said Sec 
ondary loading means to be overcome either in 
allowing the primary spring to exert itself and/or 
in permitting the actuated member to have fur 
ther movement without increasing the loading 
of the primary loading means. 
The invention is primarily concerned with an 

apparatus in which the primary and secondary 
loading means consist of springs, but neverthe 
less is applicable to arrangements wherein. One 
or each of the primary and secondary loading 
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means is some other force (e. g., pneumatic or 55 

hydraulic) of such a nature that a progressively 
increasing effort needs to be applied to over 
come same. In the preferred case where spring 
means is employed a convenient arrangement 
is to provide primary and secondary compression 
springs acting on opposite sides of a floating 
member. In this case the resisting means asso 
ciated with the secondary spring is of such a 
form that said floating member is prevented from 
having substantial movement With respect to the 
actuated member until the primary spring has 
been compressed to a predetermined extent, the 
said primary Spring bearing against any suitable 
stationary member. The actuated member may 
incorporate a sleeve-like portion in which the 
floating member is freely mounted, said sleeve 
like portion being adapted to house the primary 
and secondary springs. The resisting means as 
Sociated with the secondary spring may consist 
of a fluid chamber in which fluid is trapped until 
released when the said secondary spring is to 
come into action, or any suitable mechanical 
device may be provided for spacing the floating 
member from the actuated member to prevent 
compression of said secondary spring until same 
is required to come into action, any suitable 
mechanical means being provided for displacing 
Said spacing device. 

In order that the invention may be readily 
understood reference is directed to the accom 
panying drawing, wherein: 
Figures 1, 2 and 3, are sectional views of a 

control device according to one embodiment of 
the invention and showing the component parts 
in the different relative positions taken up during 
operation, . 

Figures 4 and 5 are similar views of a modi 
fication, and 

Figures 6, 7 and 8 are sectional views of a 
control device constructed according to another 
embodiment of the invention. 
In each of the embodiments illustrated, the 

stem 8 of a valve or other actuated member is 
provided "With a cylindrical sleeve-like extension 
9 adapted to slide in the bore O of a body . 
If the actuated member is a valve, said exten 
sion 9 may be adapted to control the opening 
of ports 2. In the said sleeve 9 there is freely 
mounted a floating bush 3 which divides the 
extension into primary and secondary chambers. 
On the opposite sides of said bush bear a pri 
mary compression spring 4 and a weaker sec 
ondary spring 5, the distant end of the primary 
spring bearing against a stationary base member 
6 Which has a loose filt in the sleeve 9 Whilst 



2 
the distant end of the secondary spring bears 
against the bottom of the extension 9 of the 
actuating member 8 both Springs resisting mo 
tion of the valve or other actuated member. 

Referring now to Figs. 1 to 5, inclusive, float 
ing bush 3 is a fluid-tight sliding fit in the sleeve 
9 to constitute a piston, and is formed with a cen 
tral bore. 8 at one end of which is a ball Valve 
9 urged on to a seating by a spring 20. The sta 

tionary base member 6 is provided with a pro 
jecting pin 2 adapted, when the bush 3 reaches 
a predetermined position with respect to the said 
base member 6, to contact with and open the 
ball valve 9 as later explained. The sleeve 9 is : 
peripherally recessed from its end to form a chan 
nel 22 between said sleeve 9 and the body , and 
orifices 23 formed through the Wall of the sleeve 
9 establish communication between the channel. 
22 and the chamber 24 behind the bush 3 When 
the actuated member 8 is in its normal posi 
tion, that is to say, the position in which the 
said member 8 is closing the ports 2 (Fig. 1). 
The entire space contained within the bore O 
and within the extension 9 of member 8 and 
which comprises the chamber 24, the chambel' 
enclosing spring 4, the central bore 8, the chan 
nel 22 and the orifices 23, is completely filled with 
oil or other liquid. 

Dealing now with the operation of the device, 
and assuming that the actuated member 8 is be 
ing opened from a normal position which is such 
that the said member 8 is closing the ports 2 
(Fig. 1), the orifices 23 allow escape of liquid 
from the chamber 24 during the first fraction of 
movement of the actuated member, the second 
ary spring 5 becoming very slightly compressed. 
The floating bush 3 now substantially closes the 
orifices 23 and owing to liquid escape from cham 
ber 24 being now prevented, the said chamber 
constitutes a buffer between the said floating 
bush and the actuating member causing the lat 
ter to move said bush substantially in unison 
with itself. Thus, during further movement of 
the member 8, the primary spring 4 will be com 
pressed, whereas the buffer prevents the weaker 
secondary spring 5 being overcome. Loading of 
the primary spring continues until the actuated 
member 8 reaches such a position that the fixed 
pin 2 contacts with the ball valve 9; further 
movement beyond this point results in the pin 
depressing and opening the ball valve (Figure 2), 
With consequential escape of liquid from the 
chamber 24. In consequence the floating bush 
i3 howers in the proximity of the said position 
and the primary spring 14 remains loaded to the 
Same extent, the secondary Spring 5 becoming 
deflected during the continued movement of the 
actuated member. 

From the above description it Will follow that 
the actuating force necessary to move the actu 
ated member from the position shown in Figure 
2 to the limit of its movement (Fig. 3) is the 
force necessary to maintain the loading of the 
primary spring 4 plus the effort necessary to 
overcome the weaker secondary Spring 5. Thus 
the continued movement is obtained without hav 
ing to increase the actuating effort at the origi 
nal rate. . . 
IDuring return of the member 8 effected by the 

loaded springs 4 and 5, automatic depression of 
the ball valve. 9 results in the replacement of 
liquid in chamber 24. 
. In the modified construction shown in Figures 
4 and 5 there is provision for allowing the pri 
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2,348,383 loss. ----- 
pressed to a predetermined extent. This con 
struction accords with the above description of 
Figures 1, 2 and 3, but it will be seen that the 
floating bush or piston 3 is formed with a pe 
ripheral recess 25 which communicates with the 
bore 8 through said bush by means of a duct 
26. The said recess 25 is adapted to co-act with 
the liquid escape orifices 23 in the following man 
ne. 
When the primary spring 4 has been com 

pressed to a predetermined extent, such that the 
pin 2f contacts with the ball valve 9 as above ex 
plained, a very slight further movement of the 
actuated member 8 (the extent of which will de 
pend on the position of the recess 25) will result 
in the orifices 23 coming into register with the 
recess. 25. This provides escape from the buffer 

S. chamber 24 Such as Will allow the floating bush 
fi3 to travel backwards with consequent expan 
sion of the primary Spring and loading of the 
secondary spring instead. Owing to such expan 
sion of the primary spring the actuated member 
is maintained in its eventual position by a pres 
sure lower than that which was required to op 
erate same. .- In the apparatus shown in Figures 6, 7 and 8 a. 
mechanical spacing element is provided instead 
of a liquid buffer for resisting the deflection of 
the secondary spring. Accordingly in this case 
there is no need for the components to be im 
mersed in oil. The said spacing element in the 
example shown consists of a disc 2 from which 
extends an inclined tube 28, the passage with 
in said tube having a cam face 29 at the end of 
the tube. , 
When the actuated member 8d. is in normal 

position Fig. 6, i. e. when the actuated member is 
closing the ports 12, the secondary spring 5 by 
bearing on the disc 27 brings same into a posi 
tion in which the tube 28 is out of alignment with 
the bore. 8 in the floating bush 23. Conse 
quently, when the member 8a, commences to 
move, the tube 28 abuts.the bush 2 3 and func 
tions as a spacing element to compel the bush to 
move as a unit with the said member 8a. Thus 
the primary Spring 4 is compressed but deflec 
tion of the Secondary Spring is prevented during 
a predetermined extent of movement of member 
8a. The pin 2 is so positioned that at the re 
quired moment it Will engage the can face. 29 of 
the tube 28 (Fig. 7), the cam face being so shaped 
that further movement of member 8d. Will result 
in the tube 28 being laterally displaced and com 
ing into alignment With the bore f8 in the bush, 
Whereby said tube enters and slides into the said 
bore 8 (Fig. 8). Owing to the tube 28 no longer 
Serving as a Spacing element, the primary spring 
4 is able to exert itself indisplacing the float 
ing bush 2 3, and consequently a reduced ap 
plied force will serve to maintain the actuated 
member 8d. in the position now reached, or will 
serve for further movement of said member. . . . 

I claim: - - - - - - - - - - - - - - 
1. Means for controlling the movement of an 

actuated member, comprising, a body having a 
guiding bore, a stationary base in...said bore, a 
tubular extension for said actuated member slid 
able in said bore, a floating member mounted to 
move within said extension with-respect to said 
actuated member, and dividing said extension 
into primary and secondary chambers, primary 
and secondary loading means respectively...lo 
cated in said chambers and acting in opposite 
directions on said floating member, both leading 

mary Spring to expand after having been com- 7 means. cooperating with said base to resist ac 
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tuating effort applied to said actuated member, 
Said primary loading means being of greater 
Strength than the secondary loading means and 
imposing resistance on the actuated member 
which progressively increases with increased de 
fiection thereof, resistance means between the 
actuated member and the floating member for re 
straining substantial displacement of the float 
ing member relative to the actuated member such 
as would permit deflection of the secondary load 
ing means while the primary loading means is 
being defected during the initial period of move 
ment of the actuated member, and means for re 
leasing said resistance means after a pre-deter 
mined degree of deflection of said primary load 
ing meanS. 

2. Means for controlling the movement of an 
actuated member, according to claim 1, wherein 
the primary and secondary loading means Com 
prise, compression springs of different strengths 
acting on opposite sides of the floating member, 
one of said springs bearing against the actuated 
member while the other bears against Said sta-. 
tionary base. 

3. Means for controlling the movement of an 
actuated member, according to claim 1, wherein 
the chambers on opposite sides of the floating 
member are filled with liquid and the resistance 
means for restraining the deflection of the Sec 
ondary spring comprises a liquid buffer provided 
by said liquid in the secondary chamber and the 
floating member which is provided with a Spring 
seated valve, and means for opening Said valve 
to release the liquid pressure from the second 
ary chamber when the primary spring has been 
deflected to a predetermined extent. 

4. Means for controlling the movement of an 
actuated member, according to claim 1, where 
in the primary and secondary chambers are filled 
with liquid and the resistance means comprises 
a liquid buffer provided by liquid in Said Sec 
ondary chamber and the floating member, nor 
mally closed valve means on the floating men 
ber, and a pin projecting from said stationary 
member adapted to unseat said valve as the 
floating member moves relative to the stationary 
member, the arrangement being Such that dur 
ing continued movement of the actuated men 
ber, the floating member howers in a position in 
which the extent of loading of the primary Spring 
is maintained substantially constant. 

5. Means for controlling the movement of a 
sliding valve with respect to a radially disposed 
valve orifice, comprising, a body having a guid 
ing bore, a stationary base in the bore, a tubular 
extension for said sliding valve slidable in Said 
bore, said tubular extension being formed with 
two external surfaces of different diameter, one 
of said Surfaces closely fitting the bore and the 
other being spaced therefrom, the Space defined 
by the guiding bore, extension, and said base 
being filled with liquid, port means in the wall of 
the tubular member at the junction of Said ex 
ternal surfaces of different diameter, a floating 
bushing slidable Within the tubular extension 
and having a central paSSage, a primary Spring 
confined between the stationary base and One 
side of the floating member, a Secondary Spring 
of Weaker Strength than the primary Spring con 
fined betWeen the floating member and the ac 
tuated member, a normally closed spring pressed 
valve within the central passage of the floating 
member, a pin extending from the stationary 
base in the path of movement of Said valve on the 
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3 
to release pressure of liquid trapped in the re 
sistance chamber which houses a secondary 
Spring. . . . 

6. Means for controlling the movement of a 
sliding Valve with respect to a radially disposed 
valve orifice, comprising, a body having a guid 
ing bore, a tubular extension for said sliding valve 
slidable in said bore, said extension having a 
portion of its exterior in close sliding relation to 
the bore and also having its remaining portion of 
less diameter than the bore and provided with 
lateral ports at the junction of said latter por 
tion with said first mentioned portion, a floating 
member having a central passage and also having 
a peripheral recess connected by an oblique duct 
with the central passage, a stationary base within 
the bore, the space defined by the guiding bore, 
extension, and said base being filled with liquid, 
a primary spring confined between the stationary 
base and one side of the floating member, a Sec 
ondary spring of less strength than the primary 
spring confined between the other side of the 
floating member and said sliding valve, a Spring 
pressed valve normally closing the central pas 
sage of the floating member, and a pin project 
ing from said stationary member and adapted to 
engage and unseat said valve when the primary 
spring is deflected sufficiently by the floating 
member to bring the valve of said floating men 
ber into engagement with the pin, thereby releas 
ing liquid trapped at the side of the floating 
member at which the secondary Spring is located. 

7. Means for controlling the movement of an 
actuated member, according to claim 1, wherein 
the resistance means for restraining deflection of 
the secondary spring comprises, a mechanical 
spacing element normally located in the second 
ary chamber and held between the actuated 
member and the floating member, and means for 
mechanically displacing said spacing element rel 
ative to the floating member when the primary 
spring has been deflected to a predetermined ex 
tent. 

8. Means for controlling the movement of an 
actuated member, according to claim 1, wherein 
the floating member has a central paSSage and 
moves substantially in unison with the actuated 
member during deflection of the primary spring 
and the said resistance means is in the form of a 
mechanical spacing element located in the sec 
ondary chamber, Said element consisting of a 
base flange and a tubular portion whose axis is 
oblique to the axis of the flange, the mouth of 
said tubular portion being internally tapered to 
provide a cam face, the flange of Said spacing ele 
ment normally engaging the actuated member 
and the opposite end having the cam face nor 
mally engaging the floating member to resist de 
flection of the secondary spring, and a pin pro 
jecting from Said Stationary member and passing 
through the central paSSage of the floating men 
ber to engage the cam face of the spacing ele 
ment and rock said element So that the said tu 
bular portion can move into the said central pas 
Sage of the floating member. 

9. Means for controlling the movement of a 
sliding valve with respect to a valve orifice, com 
prising, a body having a guiding bore, a tubular 
extension for said member slidable in said bore, 
a stationary base in the bore at a point beyond 
the limit of movement of the sleeve therein, a 
floating member having a central passage and 
slidable within the tubular extension, a primary 
Spring confined between the stationary base and 

floating member and adapted to unseat said valve 75 one side of the floating member, a secondary 



4. 
spring, weaker than the primary spring located 
at the other side of the floating member, a 
spacing element including a base flange and a 
tubular sleeve Whose axis is oblique to the axis of 
the flange and having an internal cam face, said 
flange having one face abutting the sliding valve 
and the other face forming a bearing for the base 
of the secondary. Spring, and said. Spacing ele 

from the sliding valve whereby upon initial move 
ment of the sliding valve, the spacing element 
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will initially move the floating member to com 
press the primary spring while the secondary 
Spring remains incompressed, and means on the 
stationary base for engaging the cam surface of 
the sleeve of the resistance member to rock the 
same on its base flange and cause said sleeve to 
disengage the floating member and telescope 
within the central passage thereof, whereby, con 
tinued movement of the sliding valve and the pri 
mary Spring will tend to collapse the secondary 
Spring. 

STANLEY HEDGECOCK. 

  

  

  


