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My invention relates to fluid control means for
electric circuit breakers and, more particularly,
to an automatically operable mechanism for con-
trolling the degree of opening of a blast valve
used to supply fluid to a ecircuit breaker of the
fluid actuated type.

Circuit breakers utilizing a blast of fluid to ex-
tinguish the arc drawn between retractable con-
tacts- may also utilize the fluid blast to perform
the retracting action of the contacts and, there-
fore, the amount of fluid required may be quite
large. This is particulariy true if the circuit
breaker is of the reclosing type where several
operations may be performed within a relatively
short period of time, thus necessitating the use
of a relatively large storage tank or reservoir for
the fluid.

In circuit breakers employing biased-closed in-
terrupting contacts, an isolating switeh is placed
in the main circuit in series with the circuit
breaker interrupting contacts. In such cases,
after a circuit interrupting operation is per-
formed by the cireuit breaker, the circuit breaker
interrupting contacts must be maintained in the
open position suficiently long to permit the iso-
lating switch to form a sufficient isolating gap.
The rate of flow and pressure of the fluid neces-
sary to maintain the eircuit breaker interrupting
contacts in the open position after interruption
has been accomplished may be considerably less
than that required for the dual purpose of both
holding these contacts open and blasting the arc
drawn therebetween to extinction.

A principal object of my invention, therefore, is
the provision of means whereby the overall con-
sumption of fluid may be substantially reduced
thereby making possible a smaller fluid storage
capacity than ordinarily would be required for a
particular circuit breaker application.

Another object of my invention is the provision
of means for supplying a relatively large quan-
tity of fluid for the purpose of causing the cir-
cuit breaker contacts to separate and at the same
time to blast the arc to extinction followed by a
substantial reduction in the quantity and pres-
sure of fluid supplied for the purpose of main-
taining the contacts separated and insulated
from each other until such time as the isolating
switch blade will have formed a suitable series
isolating gap. :

‘Btill another object of my invention is the pro-
vision of means for initially causing the main
blast valve to assume its fully opened position
for a predetermined time and thereafter to re-
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2
sition whereby the amount and pressure of fluid
supplied to the circuit breaker may be reduced
after the interruption of the circuit.

A further object of my invention is the pro-
vision of piston means automatically operable in-
response to pressure supplied from the fluid tanhk
or reservoir for controlling the main blast valve
and thereby to conserve the amount of fluid re-
quired to perform a circuit interrupting oper-
ation.

Other objects and advantages of my invention
will become apparent from the following descrip-
tion taken in conjunction with the accompanying
drawing, in-"which: Fig. 1 represents a circuit
interrupting arrangement incorporating a blast
valve operable by two piston members to opened, .
closed; and intermediate positions constituting
a preferred embodiment of my invention and in
which Fig. 2 represents a modification thereof
having only one piston member. The scope of
my invention will be pointed out in the appended
claims.

With reference to the preferred form of my in«
vention as illustrated in Fig. 1, the numeral {8
represents g fluid tank or reservoir from which
fluid is supplied through main blast valve {2,

conduit 14, branch conduits 16 and 171 to the

circuit breaker schematically represented and
generally indicated by the numeral 18. Fluid from
auxiliary conduits 16 and 17 enters the circuit
breaker housing 20 to occupy chambers 22 and
24. Thus fluid pressure in the chambers 22 and
24 bears against the surfaces of pistons 28 and 28
to which main contacts 32 and 30 are secured.
The pressure of the fluid forces pistons 26 and
28 apart against the action of biasing springs 34
and 36 to draw an arc between contacts 36 and
32 in the enclosure 38. As the contacts 38 and
32 pass through the throats 46 and 42 respec-
tively, a blast of pressure fluid is caused to flow
from the chambers 22 and 24 into the enclosure
38 where a blasting action takes place which is
sufficient to extinguish the arc and to expel the
products of the interrupting operation such as
gas and other materials {o atmosphere through
the exhaust vent 45.

The circuit interrupting operation may be initi-
ated by manually closing the switch schemati-
cally indicated at 44 which operation supplies a
current from a source of potential, not shown,
to the coil 46 which in turn picks up the armature
48 against the bias of spring 50 to cause the plug
member 52 of pilot valve 53 to rotate counter-
clockwise due to the upward movement of the

vert to an intermediate or partially opened po- 55 arm 54 thereby causing the passage 56 in plug
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Member 82 to beeome aligned with auxiliary con-
duit 58 and thereby to permit the flow of fluid
from. reservoir 10 to the automatically operable
blast valve controlling mechanism generally indi-
cated at 68 which mechanism constitutes the pre-
ferred embodiment of my invention.

" It will be obvious to those skilled in the art,
that instead of the manually operable switch 44,

% relay generally indicated at 62, could be uti-
uzed to initiate a eircuit interrupting operation.
Current changes occurring in line 64 could be re-
flected through a current transformer schemat-

_{eally represented at §6 to energize the winding
" 88 of relay 62 causing armature 70 to move up-
wardly thereby completing the circuit to the re-
Iay coil 48.

The valve mechanism 60 of Fig. 1 will now be
described. Rod.72 is rigidly secured as by a pin
14 to blast valve disc 12. Piston 1§ is slidable
within cylinder 78 and is secured to rod 12 by any
suitable means such as by pin 8. Spring 82 may
be used for the purpose of biasing piston 18, rod
12 and valve disk 12 to the closed position. A
port such as 86 may be provided in cylinder 18
to insure communication between atmosphere
-@nd the underside of piston 16. Port 86 will pre-

vent the entrapment of fluid under piston 16 as

for instance when the piston is moving down-
wardly. If it is desired to utilize the cushioning
effect of fluid under piston 76, the port 8§ may
be omitted. Piston 88 is slidably mounted on
shaft 12 within cylinder 90. Spring 982 biases pis-
ton 38 away from the common end wall or parti-
tion 84 which separates the two cylinders 718 and
40. Suitable ports or vents 83 may be drilled
through the piston 88 in the direction of its axis.
The capping member 88 is secured to the rod 72
in any suitable manner such as by a set screw 48.
Radially extending ports (02 and (04 are pro-
vided in the hollow portion 04 of the rod 72.
Needle valve 108 is slidably adjustable within the
hollow portion 101 of the rod 12 for the purpose
of controlling the flow of fluid from the hollow
portion 10§ of the shaft 72 through the vents 102
into the cylinder 80. Thus, it will be seen that
the ports 182 and (04, the hollow portion 10f of
rod 72 together with the central opening in par-
tition 84 form an auxiliary valve interposed be-
tween cylinders 718 and 98. The adjusting mech-
anism for needle valve 108 may comprise internal
threads on the inner surface of hollow .portion
181 of rod 12 at the upper end of rod 72 and ex-
ternal threads on the needle valve 106. The nee-
dle valve may be secured in g particular position

by & nut 100 which would bear against the upper ;

‘end of rod 12 and which would engage the exter-
nal threads on needie valve 108.

- :‘As shown in Fig. 1 the valve {2 is in the closed
position. In this position there is no pressure in

the portion 59 of conduit 58. Piston 16 is biased .

upwardly by the spring 82 and a small clearance
exists between the upper surface of piston 78 and
the lower surface of the common end wall 84. In
the position shown in Fig. 1 the ports 83 are un-
covered so that atmospheric pressure may exist
inside the cylinder 86. When the valve 12 is in its
intermediate and opened positions the capping
member 96 abuts against the upper surface of
piston 88 to seal the ports 93. The clearance dis-
tance between the upper surface of piston: 88 and
the lower surface of capping member 86 is also
the distance of travel of valve 12 and its asso-
. ciated parts from the intermediate position to the
closed position of valve (2 as will be more fully

10

valve closad pesition shown in Fig. 1, the piston
88 is biased upwardly by its spring 82 into abut-
ting relationship with the apertured outer end
wall 91 of cylinder 88.

For the purpose of supplying a relatively large
blast of pressure fluid to the circuit breaker 18
to perform a retracting operation of the contacts
30 and 32 and also to blast the arc drawn there-
between, it is necessary to cause the valve 12 to
assume its fully opened position. To accomplish .-
full opening of the valve {2, plug member 52 of
the pilot valve 83 is rotated counterclockwise by
energizing coil 48 either manually or through a

- current transformer as explained above. Pressure
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fluid from reservoir {8 passes through conduit 68,
pilot valve 83, portion 58 of conduit 88 and
through an opening in the common end wall or
partition 84 to the inside of cylinder 78. It will
be observed that ports 104 in rod 12 are covered.
Fluid pressure against the upper surface of pis-
ton 16 will force that piston, the rod 12, and the
valve 12 to move downwardly against the bias of
spring 82 until the valve {2 has reached its fully
‘opened position. As the rod 712 moves downward-
1y, the capping member 86 engages the upper
surface of piston 88 and forces that piston down-
wardly against the bias of spring §2. : After the
rod 12 has moved a slight distaiice toward the
fully opened position of valve 12, the ports 184 in
rod 12 are uncovered as they clear the common
end wall 94. Pressure fluld then passes from cyl-
inder 18 through ports {04, the hollow portion 184
of rod 72 and the ports 102 in rod 12 and thence
into the cylinder 88. The rate at which pressure
builds up in cylinder 80 is controlied by the par«
ticular setting to which needle valve 198 has been
adjusted. Preferably the setting of needle valve
108, the size and position of openings- 62 and 104
will be chosen to permit valve §2 to resch its fully
opened position and to remain in that position
long enough to insure the extinguishment of the
arm drawn between contacts 3¢ and 32 of circuit
breaker {8. It will be observed that the maxi-

. mum fravel of piston 16 and rod 72 toward the

opened position of valve {2 is limited by the shoul-
der 19 in the cylinder 18. Preferably the quantity
of fluid allowed to pass into cylinder 99 during the
opening operation of valve 12 will be sufficient to
afford & pneumatic cushioning action which will

_.serve yieldably to arrest downward motion of pis-

ton 88 and, in turn, the downward motion of
valve 42, rod 72 and piston 1§. As discussed
above, the needle valve §06 will have been so ad-

- justed that valve {2 will be forced to remain open

for a long enough time to permit extinguishment

‘of the arc drawn between retractable contaets 38

and 32.

‘As explained above, in order to 'conserve the
amount of fluid required to perfokm an inter-
rupting operation, it is desirable. t» reduce the
fluid flow after the arc has been extinguished
and pending the formation of a sufficient isolating
gap by the series connected isolating switch., To
accomplish this purpose in accordance with my
invention, the valve 12 is caused'to move toward
its closed position to occupy an intermediate or
partially opened position which will reduce the
quantity of fluid flow to an amount just sufficient
to maintain the circuit breaker contacts in their

isolating pofm’)K

Assuming' that the main vailve {2 is fully
opened, the operation of my invention whereby
the valve {2 is moved tq its intermediate position
will now be explained. When the valve (2 is

-wnderstood as the description proceeds. - In the g fully opened fluid pressure from portion §§. of
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gonduit 88 passez through cpenings 104, hollow
portion 104 of rod 12, openings 102 and into the
inside of cylinder 90. Because piston 88 is of
larger diameter than piston 16, the force exerted
by piston 88 to cause rad 72 and valve 12 to move
toward the closed position will be greater than

the force on the upper surface of piston 16 tend-

ing to hold valve {2 in the open position. This
net force together with the action of springs 82
and 82 will cause the valve to move towards the
closed position. Such movement will be arrested
when piston 88 engages the shoulder 81 of cylin-
der 80. The pressure from portion §9 of auxiliary
e¢cnduit 58, bearing ageinst the upper surface of
piston 18, will be sufficienit to maintain valve 12
in its partially opened or intermediate position
at a clearance distancs e;ual to the normal clear-
ance between the upper surface of piston 88 and
the lower surface of capping member 96. The
valve 12 will remain i this position so long as
normal fluld pressure exists on the upper side of
piston 18.

- The pressure fluid allowed to pass through con-
duit 14 to circuit brzaker 18, after the arc has
been interrupted need be maintained only so long
as may be necessary for the series connected iso-
lating switch to assume a safe isolating position.
When the isolating switch has assumed such a
position, it is desirable to permit the ecircuit
breaker (8 to clese in again under the action of
biasing springs 34 and 36 in order that needless
waste of pressure fluid from reservoir 10 may be
avolded. To this end valve 12 Is, of course,
allowed to assume its fully closed position. To
cause valve {2 to move from its intermediate posi-
tion to its closed position it is only necessary, in
accordance with my invention, to close the pilot
valve 53 and thereby to shut off the supply of
fluid from reservoir 0. When plug member 52
of valve 53 is moved clockwise under the action of
biasing spring 50, Auid pressure within the ¢ylin-
der 78 and above piston 76, is allowed to escape
te atmosphe*e through portion $9 of conduit §§,
and exhaust vent 55 of pilot valve 53. Riasing
spring $2 will then force piston 76 and rod 12
upwardly so as to cause capping member 96 to
become disengaged from piston 88 by a suitable
normal clearance distance such as is indicated
in the drawing. This upward motion of rod 12
will be sufficient to cause valve 12 to reach its
. fully closed position therehv shutting off further
supply of fluid from reservoir 10 through conduit
i4 to circuit breaker 18.

It will be observed that when the main valve
12 is closed, any fluid pressure which may exist
within ‘the cylinder 90, and below the piston 88,
will be.allowed to escape to atmosphere through
the ports 83 in piston 88 because of the clearance
distance between piston 88 and capping member
8. It will also be observed that atmospheric
ptessure only may exist within cylinder 18 and
below .piston 16 because of the communication
through port' 86 to atmosphere. The mechanism
$0 is, therefore, automatically readied for a new
cycle of performance.

Fig. 2 represents a modification of my inven-
tion wherein like parts are represented by the
same numerals as those used in connection with
the device of Fig. 1. The device of Fig. 2 per-
forms in a manner similar to the performance
of the device of Fig. 1 in that the device of Fig. 2
provides for an initial inrush of pressufe fluid
to the breaker Iollowed by a reduction in the
quantity and pressure of fluid for the purpose of
conserving fluid from tank (0.
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In the device of Fig. 2 the numeral §i08 desig-
nates a piston slidably mounted in a cylinder 140.
The numeral i12 represents a biasing spring for
the piston 108, rod 12 and valve 12 which spring
serves to blas valve 12 to the closed position.
The number i{4 represents a conduit for sup-
plying fluid pressure to the underside of piston

" 108 while the numeral {48 represents a small fluid

reservolr. A port ii8 is provided in the wall of
cylinder 10 and is located at & point interme-
diate the limits of travel of piston {08 for the
purpose of determining the intermediate position
of valve 12 as will be better understood as the
description proceeds.

In order for the device of Fig. 2 to cause the
valve 12 to assume its fully opened position, the
valve 53 is opened in any suitable manner such
a8 deseribed in connection with the device in
Fig. 1. Fluid pressure then flows from reservoir
10, conduit 58, portion §9 of conduit 88, and into
the cylinder ({0 above piston 108. This fluid
pressure within cylinder 110 will operate to force
piston 108, rod 12 and valve 12 downwardly to
the fully opened position of valve (2 and the
maximum flow of fluid will be allowed to enter
circuit breaker (8 through conduit {4. The
shoulder 113 within cylinder {10 serves as a lim-
iting stop and determines the lower-most posi-
ticn of piston 108. After pilot valve 53 is opened,
fluid pressure enters conduit {14 which may be of
smaller cross sectional area than conduit §8.
Because of the smaller cross sectional area of
conduit {i4, the rate of flow of fluid there-
through will be less than the rate of flow of fluid

5 through portion 69 of conduit 58 and hence the

build-up of pressure within cylinder {i0, below
piston 108, will be less rapid than the build-up
of pressure above piston i08. In this way initial
downward movement of piston 108, and opening
of valve 12, is accomplished. The relative sizes
of conduit (4 and portion 58 of conduit 58 as
well as the size of spring {12 are preferably
chosen to permit valve 12 to remain in its fully
opened position until after the arc drawn bhe-
tween retractable contacts 30 and 32 has been
extinguished. After extinguishment of the.arc
drawn between contacts 30 and 32, sufficient pres-
sure builds up within cylinder 140 below piston
{08 which together with the force of spring {12
will cause piston 108, rod 12 and valve 12 to move
upwardly until piston (08 uncovers bleed port
118, at which time some of the pressure below
piston 108 will be allowed to escape to atmos-
phere and a condition of equilibrium for piston
{08 will result when pressure above that piston
balances the total valve closing force comprising
the fluid pressure below the piston and the force
exerted by the spring (12, This condition of
equilibrium will correspond to an intermediate
position for valve {2 and will, therefore, result in
a substantial reduction in the amount of fluid
supplied through conduit 14 to circuit breaker
i8 from reservoir 10. The cross sectional areas of
conduit 58 and the portion §9 thereof as well as
the cross sectional area of conduit ti4 and the
size of spring {12 together with the location of
bleed port 118 will be chosen to cause piston {08
and valve 12 to assume the proper intermediate
position. It may be desirable further to delay
the build-up of pressure within cylinder 110 and
below piston 108 by the insertion in conduit (14
of a relatively small reservoir such as that indi-
cated by the numersal {16.

In order to cause the valve 12 to move from
its partially opened or intermediate position to
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its closed position in accordance with my inven-
tion, it is simply necessary to close the valve 853,
When valve 83 is closed, pressure from within
cylinder {18 on the upper side of piston 108 may
escape through portion 89 of .conduit §8 and
through the exhaust vent 85 of valve 8§3. Pres-
sure from below piston 108 may escape through
conduit 14, reservoir {16, portion 89 of conduit
88, and through exhaust vent 88 of pilot valve
83 to atmosphere. An alternate path of escape
of pressure from below piston 110 is afforded by

the bleed port 118 which is uncovered as soon as -

the piston 108 moves a short distance toward the
valve closed position. The piston (08 moves to
its uppermost position under the bias of spring
t12. Thus the device is quickly and automatically
prepared for a succeeding cycle of operation.

It will be apparent to those skilled in the art’

that my invention is not limited to the particular

construction shown but that changes and modi--

fications may be made without departing from
the spirit and scope of my invention and I in-
tend in the appended claims to cover all such
changes and modifications.

What I claim as new and desire to secure by
- Letters Patent of the United States is:

1..A mechanism for controlling the flow of
fluid from a source of fluid under pressure to
an electric circuit breaker comprising a main
valve operative to opened, closed and interme-
diate positions, a rod operatively connected to
said main valve at one end and having a pro-
jection at the other end, a cylinder thirough
which said rod is movable axially, a first piston

secured to said rod and slidable in said cylinder

in response to fluid pressure from said source to
move said main valve to its fully opened posi-
tion, spring means for biasing said first piston
and main valve to the closed position, a second
piston which. is spring biased toward the pro-
jection on said rod and slidably mounted there-
on and disposed within said cylinder, a partition
in said cylinder interposed between said pistons
and dividing said cylinder inte two chambers, an
opening in said partition through which said rod
is slidable, and means including’ports on said rod
for establishing communication between said
chambers at a predetermined position of said
main valve after the initiation of the opening
movement thereof, whereby said main valve is
moved to its intermediate position by pressure
fluid acting on said second piston and by th‘e
action of the biasing springs.

2. A mechanism for controiling the fiow of
fluid from & source of fluid under pressure to
an electric circuit breaker comprising a main
valve which is spring biased to closed position
and operative to opened, closed and intermedisate
positions, a piston operatively connected to sgid
main valve, & cylinder for said pisten, & cond;ﬂt
interposed between said source and said ¢y
for supplying fluld to one side of said pistoi to
cause said main valve to assume its fully epened
position, a second piston and cylinder associated
with said first piston and operative to move said
main valve towsard ifs closed position, an auxil-
iary valve interposed between said source and
said second cylinder and operative at & predeter-
mined time after initiation of the opening move-
ment of said main valve for supplying fluid under
pressure to one side of said second piston to cause
said main valve to move to its intermediate posi-
tion, and an adjustable member disposed in the
path of fluid lowing through said auxiliary vaive
for regulating the time required for the main
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valve to move from its fully opened position to
its intermediate position.

3. A mechanism for controlling the fiow of
fluid from & source of fluid under pressure to
an electric circuit breaker, comprising a main
valve which is spring biased to closed position
and operative to opened, ciosed and intermediate
positions, a piston operatively connected to said
main valve, & cylinder for saild pision, & conduit
interposed between sald source and sald cylinder
for supplying fluid to one side of said piston to
cause said main valve to assume its fully opened
position, an opening in said cylirider for prevent-
ing the build-up of pressure on the other side
of said piston, a second piston and cylinder
operative to move said main valve toward its
closed position, and an auxiliary valve inter-
posed between said source and sald second cyl-
inder and operative at & predetermined time
after initiation of the opening movement of said
main valve for supplying fluid under pressure
to one side of said second piston initially to
provide a cushioned stop for said second piston
and thereafter to cause said main vaive to move
to its intermediate position.

4. A mechanism for controlling the flow of
fluid from & source of fluid under pressure to
an electric circuit breaker comprising = main
valve which is spring biased to closed position
and operative to opened, closed and intermediate
positions, a rod operatively connected to said
main valve at one end and having a projection
at the other end, a cylinder through which sald
rod is movable axially, a first piston secured to
said rod and slidable in said cylinder in response
to fluid pressure from said source tc move said
main velve to its fully opened positicn, spring
means for biasing seid first piston and main
valve to the closed position, 2 second piston
which is spring biased toward the projection on
said rod and slidably mounted thereon and dis-
posed within seid cylinder, & partition in said
cylinder interposed between sald pistons and

" dividing said cylinder into two chambers, an
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opening in said partition through which said rod
is slidable, and means including ports on said
rod for establishing communication between sald
chambers after the initiation of the opening
movement of said main valve for admitting fuid
pressure to one side of said second piston to ald
such piston and the biasing springs of both
pistons in moving said rod and szid meain valve
to the intermediate position.

5. A mechanism for controlling the flow of
fluid from @& source of fluid under pressure to
an electric circuit breaker comprising & main
velve which is operative to opened, clesed and
intermediate positions, & rod operatively con-
nected to said main valve at one end snd having
8 projection at the other end, a cylinder through
which said rod is movable axially, & first piston
secured to said rod and slidsble in said cylinder
in response $o fiuid pressure from said source to
move said main valve to its fully opened posi-
tion, a second piston of larger diameter then sald
first piston and slidably mounted on said rod
within said eylinder, o pertition in said cylinder
interposed between sald pistons ané dividing
said cylinder into two chambers, an opening in
sald partition through which said rod is slidable,
and means including ports on said rod for
establishing communication between said cham-
bers after the initiation 67 the opening move-
ment of sald main valve whereby fluid pressure
is admitted to one side of said second piston to



2,575,034

9
cause such piston to exert a force against said
projection sufficient to move said main valve to
the intermediate position.

6. A mechanism for controlling the flow of
fluid from a source of fluid under pressure to
an electric circuit breaker comprising a main
valve which is spring biased to closed position
and operative to opened, closed, and intermediate
positions, a piston operatively associated with
said main valve, a cylinder for said piston, a
first conduit interposed between said source and
said eylinder for supplying fluid to one side of
said piston to cause said main valve to assume
its fully opened position, means including a
second conduit of smaller cross-sectional area
than said first conduit for supplying fluid to the
other side of said piston to cause said piston to
move toward its intermediate position at a pre-
determined time after said valve has occupied
its fully opened position, and a port in said cyl-
inder for venting the fluid from said second con-
duit to atmosphere upon being uncovered by said
piston, said port being positioned to determine
the intermediate position of said piston and said
main valve.

7. A mechanism for controlling the flow of fluid
from a source of fluid under pressure to an elec-
tric circuit breaker comprising a main valve
which is spring biased to closed position and op-
erative to opened, closed, and intermediate posi-
tions, a piston operatively associated with said
main valve, a cylinder for said piston, a first con-
duit interposed between said source and said cyl-
inder for supplying fluid to one side of said piston
to cause said main valve to assume its fully
opened position, a second conduit for supplying
fluid to the other side of said piston to cause
sald main valve to move toward its closed posi-
tion, a reservoir in said second conduit for de~
laying the build-up of fluid pressure on said other
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side of said piston until a predetermined time

10
after said valve has moved to its opened posi-
tion, and a port in said cylinder for venting the
fluid from said second conduit to atmosphere,
said port being positioned to determine the in-
termediate position of said piston and said main
valve.

8. A fluid-actuated operating mechanism com-
prising a cylinder, piston means in said cylin-
der, biasing means normally restraining said pis-
ton means in one position, means including valve
means for supplying fluid pressure to one surface
of said piston means to cause movement there-
of to an operated position against the action of
said biasing means, fluid pressure control means
for admitting fluid pressure from said valve
means to another surface of said piston means
during movement of said pistdn means toward its
operated position, the build-up of pressure at
said another surface being effective together with
said biasing means to move said piston means
toward its normal position, means for arresting
said last-mentioned movement of said piston
means in an intermediate position, said biasing
means being effective to return said piston means
to its normal position when the supply of ﬂuid
pressure to said piston is cut off.

JULIUS W. TIMMERMAN, Jr.
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