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(57) A rotatable control device including a body housing a control structure and having an external boss; a control shaft
journalled 1n the boss for rotation about an axis and having an internal portion connected to the control structure and
an external portion extending outwardly from the boss; an operating handle having an mner end portion connected to

the external portion of the control shaft, a gripping end portion for rotating the control struc

ure between first and

second positions and an mtermediate portion; first and second locking structure circumferentia

ly spaced on the body

at locations corresponding to the positions of the intermediate portion of the handle when the control structure 1s 1n the
first and second positions, respectively; a slider member slidably mounted on the intermediate portion of the handle
for reciprocative movement between locked and unlocked positions; mterlocking structure for cooperating with the
first and second locking structure, when the handle 1s 1n the first and second position, respectively, and the slider
member 1s 1n the locking position, to restrain rotational movement of the handle; and bias structure for biasing the

slider member toward the locked position urrespective of the orientation of the handle.
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ABSTRACT OF THE DISCLOSURE
A rotatable control device including a body housing a
control structure and having an external boss; a control shaft

journalled in the boss for rotation about an axis and having an

internal portion connected to the control structure and an
external portion extending outwardly from the boss; an operating
handle having an inner end portion connected to the external
portion of the control shaft, a gripping end portion for rotating
the control structure between first and second positions and an
intermediate portion; first and second locking structure
circumferentially spaced on the body at locations corresponding
to the positions of the intermediate portion of the handle when
the control structure is in the first and second positions,
respectively; a slider member slidably mounted on the
intermediate portion of the handle for reciprocative movement
between locked and unlocked positions; interlocking structure for
cooperating with the first and second locking structure, when the
handle is in the first and second position, respectively, and the
slider member is in the locking position, to restrain rotational
movement of the handle; and bias structure for biasing the slider

member toward the locked position irrespective of the orientation

"of the handle.
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HANDLE LOCKING MECHANISM FOR
QUARTER TURN VALVES
BACKGROUND OF THE INVENTION
This invention relates to tamper-proof locking mechanisms
for controls having a rotatable control shaft projecting
outwardly from a body housing a control means. In one aspect,

the invention relates to mechanisms for locking quarter turn

valves, such as ball valves, butterfly valves and plug valves, in

a fully open and/or a fully closed position.

In some fluid operations, it is essential that certain
manually-operated control valves be maintained in either the full
open or closed position during normal operation. FoOr example,

Occupational Safety and Health Administration regulations require

t+hat certain control valves in hydraulic and pneumatic systems to
be positively locked in the open or closed position. Another
example is fire protection sprinkler systems where the control
valves must be fully open at all times to insure proper water
flow in the event of an emergency.

when such valves are located in areas where there is a risk
of intentional tampering or where they may be unintentionally
closed, opened or otherwise mispositioned, a locking mechanism
which reliably and positively locks the operating handle in a

selected position is required. To be completely effective, the

locking mechanism must not only prevent rotational movement of

the operating handle, but also prevent the operating handle from
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being lifted off the stem, even though a nut or the like holding
the handle on the valve stem has been removed.

U.S. Patent 5,014,528 discloses a locking and latching

mechanism for quarter turn valves including an operating handle

which is rotated to move a valve member between open and closed

positions. The locking mechanism includes a pair of
circumferentially-spaced lugs on the boss at locations

corresponding to open and closed valve positions. A slider,
mounted on the intermediate portion of the handle for
reciprocative movement between locked and unlocked positions,
carries a latch element having an open portion for receiving the
respective one of the lugs when the handle is either open or
closed. The open portion of the latch element engages the side
surfaces of the lugs to restrain rotational movement of the
handle when the slider is in the locked position. The open
portion also has a bottom wall for engaging the bottom surface of
the lugs to restrain axial movement of the handle relative to the
control shaft when the slider is in the locked position.

The slider can be held in the locked position by a locking
member, such as a padlock, mounted in an aperture in the
intermediate portion of the handle, adjacent the slider when it
is in the locked position. When such a locking member is not
installed, the slider is biased by gravity toward a locked

position when the valve is oriented either so that the handle is

slightly upwardly in the open oOr closed position or generally

-2
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vertically upwardly in the open position. However, when the
valve of necessity must be installed in another orientation,
e.g., because of restrictions of space or system layout, so that
the handle is pointing downwardly when in one position or the
other, gravity tends to cause the gslider to slide away from the
locking position. When that occurs, the handle is free to be

moved, through inadvertent contact or otherwise, to partially or

fully open or close the valve.

SUMMARY OF THE INVENTION

-—#_——_“—o——n—_——#

One of the principal objects of the invention is to provide
a simply constructed locking mechanism for rotatable control
devices, such as quarter turn valves, for positively locking an

operating handle connected to a rotatable control means, such as

a valve member, in.a selected position against unauthorized
tampering.

Another object of this invention is to provide such a
locking mechanism including means for maintaining it a locked

position regardless of the orientation of the valve.

A further object is to provide such a valve which can be

easily constructed.

This invention provides a locking mechanism for rotatable

control devices including a body housing a control means, a

control shaft journalled in an external boss on the housing for

rotation about an axis and connected to the control means, an

-3
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ay,

operating handle having an inner end portion connected to an
external portion of the control shaft, a gripping end portion for
rotating the control means between first and second positions and
an intermediate portion, and first and second locking means on
the body at locations corresponding'to the positions of the

intermediate portions of the handle when the control means is 1in

the first and second positions.

The locking mechanism includes a slider member slidably

mounted on the intermediate portion of the handle for
reciprocative movement between locking and unlocked positions,

interlocking means for cooperating with the first and second
locking means, when the handle is in the first and second
position, respectively, and the slider member is in the locking
position, to restrain rotational movement of the handle and bias
means for biasing the slider member toward the locked position
irrespective of the orientation of the handle. The bias means

preferably is a compression spring with one end bearing against

the slider member in a manner to bias the slider member forward

the locked position.

In one embodiment, the intermediate portion of the handle

includes an elongated slot extending generally parallel to the

travel path of the slider member between the locked and unlocked

positions and a compression spring is disposed in the slot with

one end bearing against one end of the slot and the other end

bearing against a stop means on the slider member.

~4 -



94 356?9

GAB\CJS\MIL9335

The locking mechanism provided by the invention is
particularly adaptable for use on quarter turn valves for fluid

systems, such as ball valves, butterfly valves and plug valves.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of a ball valve embodying the

invention.

Fig. 2 is full side sectional view of the valve of Fig. 1,
showing a padlock in phantom with the valve in the open position

and the slider member in the locked position.

Fig. 3 is a fragmentary elevational view of the valve stem
and handle with a portion of the slider member cut away to expose
the spring with the slider member in the locked position.

Pig. 4 is a fragmentary, partially sectioned side view of
the valve with the slider member in the unlocked position.

Fig. 5 is a fragmentary, partially sectioned side view of

the handle and slider member prior to installation of the spring

and stop means.

Fig. 6 is a fragmentary elevational view similar to Fig. 3

illustrating an alternative arrangement of the gslider member.

Fig. 7 is a plan view of a blank from which the slider

member is formed.

FPig. 8 is a fragmentary, partially sectioned side view of

the alternative embodiment illustrated in Fig. 6.
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Fig. 9 is sectional view taken generally along line 8-8 in Fig. 8.

DESCRIPTION OF THE PREFERRED EMBODIMENT
The locking mechanism of the invention can be adapted for a wide

variety of controls including a rotatable control shaft carrying a control means and

a manually operated handle connected to the control shaft for rotational movement
of the control means, such as rheostats, potentiometers, variable capacitors,
control cable operators and the like. |t s particularly adaptable for manually-
operated, quarter turn vaives, such as ball valves, butterfly valves and plug valves,

and will be described in connection with a ball valve similar to that disclosed In

U.S. Patent No. 5,014,528.

The valve 12 includes a body 14 defining an internal flow passage 16

extending therethrough and an external boss 18 (Fig. 2). One end 20 of the body

14 is internally threaded for connection Iin a piping system (not illustrated) and the

opposite end 22 is internally threaded and receives an adapter section 24 which is

internally threaded for connection In a piping system (not shown). Disposed inside
the body 14 is a rotatable valve member 26 consisting of a ball 28 having a

central opening 30. The ball 28 Is mounted on valve seats 32 for rotational

movement between an open position wherein the opening 30 is aligned with

67363-1012
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the flow passage 16 as illustrated in Fig. 2 and a closed
position wherein the opening 30 is rotated 90° to the position

{l1lustrated in Fig. 2 and the ball 28 blocks flow through the

passage 16.

A stem 34 is journalled in the boss 18 via a bearing
aleave 36 threaded into the boss 18. The stem 34 forms an
axis 38 and has an internal end portion 40 connected to the
ball 28 and an external end portion 42 which projects outwardly
from the boss 18. The external outer end portion 42 has a

terminal part 44 which is threaded and which has opposed flat
surfaces 46 and 48 (Fig. 3). The ball 28 is rotated back and

forth about the stem axis 38, between the fully open and closed

positions, by a manually-operated handle 50 including an inner
end portion 52 having a slot 54 for receiving the external end
portion 42 of the stem 34, a gripping portion 56 and an
intermediate portion 58. The handle 50 is held on the stem 34 by
a nut 60 threaded onto the external end portion 52.

The valve 12 includes stop means for limiting rotation of

the ball 28 to a quarter turn or 90° between the fully open and

closed position. In the specific embodiment illustrated, the
stop means (Figs. 1 and 4) comprises an in-turned finger 62 on

the inner end portion 52 of the handle 50 having opposed edges 64

and 66, and a pair of projections 68 and 70 on the boss 18 which
are circumferentially spaced relative to the stem axis 38. The

projections 68 and 70 have generally flat surfaces 72 and 74

-7 -
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(Fig. 3), respectively. The surfaces 72 and 74 are located 1in
the rotational path of the finger 62 and are engaged by the
finger edges 64 and 66 when the ball 28 has been rotated to the
fully open position and the fully closed position, respectively.
The locking mechanism 75 is arranged to prevent the
handle 50 from being moved from the fully open or from the fully
closed position and also to prevent the handle 50 from being

l1ifted off the external end portion 42 of the stem 28, even when

the nut 60 has been removed.

The locking mechanism 75 includes a pair of lugs (Figs 1

and 2), or first and second lugs 76 and 78 on the boss 18,
circumferentially spaced, relative to the stem axis 38, and
disposed at locations corresponding to the positions of the
intermediate portion 58 of the handle 50 when the valve member 26
is in the open and closed positions, respectively. The lugs 76
and 78 each have generally flat side surfaces 80 and 82 and a
bottom surface 84, and the lugs 76 and 78 extend radially

outwardly relative to the stem axis J38.

The locking mechanism 75 also includes a slider member 86
encircling or enveloping and slidably mounted on the intermediate
portion 58 of the handle 50 for reciprocative movement between a
locked position, {llustrated in Fig. 2, and an unlocked position,
illustrated in Fig. 4. Connected to the slider member 86 is a
latch element 88 which extends inwardly toward the valve body 14

and parallel to the valve axis 38. The latch element 88,

-8 -
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preferably is formed as an integral part of the slider member 86
and includes an opening 90 which receives the first and second
lugs 76 and 78 when the handle 50 1is in the open and closed
positions, respectively, and when the slider member 86 is in the
locking position, to restrailn rotational movement of the
handle 50 from such position.
when the slider member 86 is slid up the handle 50 to a
retracted position, the opening 90 of the latch element 88 1is

spaced away from lugs 76 and 78 and the handle 50 can be freely

rotated between the open and closed positions. In the specific

embodiment illustrated, the handle intermediate portion 58 is
inclined outwardly relative to the body 14 in a direction away

from the boss 18 (i.e., extends at an acute angle to the stem

axis 38).

The locking mechanism 75 preferably includes means for
positively locking the slider member 86 in the locked position
until it is desired to change the valve position. While various

suitable arrangements can be used for this purpose, in the
specific embodiment illustrated, the handle intermediate

portion 58 includes an aperture 92 located adjacent the outer
edge of the slider member 86 when it is in the locked position.
The aperture 92 is sized to receive a pin or the like which 1is

locked in place. For example, it can be sized to receive the

shackle of a padlock 94 as jillustrated in Fig. 2.
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In accordance with the invention, bias means 36 are provided
for biasing the slider member 86 toward the locked position

irrespective of the orientation of the handle 50. The bias

member 86 and operative to bias the slider member 86 in a
direction toward the rotational axis 38 of the stem 34. One
end 100 of the compression spring 98 bears against the slider

member 86 and the other end 102 bears against the handle

intermediate portion 58.
In the preferred embodiment illustrated, the handle 50 has

an elongated slot 104 which extends generally parallel to the
travel path of the slider member 86. The slot 104 has an outer
end portion 106 and the compression spring 98 1is disposed within
the slot 104 so that one end 102 bears against the slot outer end
portion 106. The slider member 86 also has a stop means sucCh as

a pin or rivet 110, and the other end of the compression

spring 100 bears against the rivet 110.
In the embodiment illustrated in Figs. 1 through 5, the

rivet 110 is mounted on the slider member 86 and extends into the
elongated slot 104. Other suitable mounts can be used as the
stop means, .such ag a threaded member, e.g., screw or the like
(not illustrated). As illustrated in Fig. 5, the slider

member 86 is first installed on the handle 50 and retracted to

uncover the slot 104. The spring 38 1is inserted into the

slot 104 and one end 102 is pushed against the outer end 106 of

-10-



2085626

- GAB\CJS\NIL9335

the slot 104 And the rivet 110 is installed at a location on the
slider member 86 where the spring 98 is regstrained within the

slot 104 between the rivet 110 and the outer end 106 of the

slot 104.

In the preferred embodiment illustrated, the slider
member 86 completely encircles the intermediate portion 58 of the

handle 50 and has opposed top and bottom walls 112 and 114

(Pigs. 4, 5 and 8) which cover at least a substantial portion of
the elongated slot 104 when the slider member 86 is in the locked
position. Thus, the top and bottom walls 112 and 114 of the
sl1ider member 86 effectively sandwich the spring 98 in the

slot 104. When the slider member 86 is retracted, the spring 98

is compressed and, when the slider member 86 is released, the
spring 98 expands and returns the slider member 86 to the locked
position where one of the lugs 76 or 78 is received in the latch
opening 90.

To facilitate movement of the slider member 86 to the
unlocked position, a downwardly extending tang 115 can be
provided on the end of the slider member 86 closest to the
gripping portion 56 of the handle 50 as illustrated in Figs. 2, 4
and 5. The tang 115, which is shaped to serxrve like a trigger for
receiving the operator’s fore finger, preferably is formed as an
integral part of the slider member 86. Thus, while grasping the

gripping portion 56 of the handle 50, an operator can pull on the

tang 115 to move the slider member 86 against the biasing force

-11-



Syonmy

2685646

&

- . GAB\CJS\HIL933$
of the spring 98 to the unlocked position, rotate the ball 28 to
the open or closed position and release the tang 115 so that the

spring 98 can move the slider member 86 back to the locked

position.

As illustrated in Fig. 7, the slider member 86 preferably is
formed as a one-piece unit from a generally T-shaped metal blank

or stamping 116 including an elongated band or cross member 118

stamping 116 also includes a shorter central leg 124 which

extends from one side edge 120 of the cross member 118 and which
is formed into the latch element 88. When the slider member 86
has a tang 115 as illustrated in Figs. 2, 4 and 5, the

stamping 116 includes a short central leg (not shown) which

extends from the side edge 122 and is bent down to form the

tang 115.

In the alternate embodiment illustrated in Figs. 8 and 9 and

by dashed lines in Pig. 7, the stamping 116 includes one or more

projections 126 and 128 (e.g., two) extending from one side

edge 120 of the cross member 118 at locations corresponding to

the slot 104 when the cross member 118 1is formed around the
intermediate portion 58 of the handle 50. During the forming

process, the 126 and 128 are bent into the slot 104 and form

tangs which serve as stop means for the spring 98.

-12-
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while less desirable, the band or cross member 118 can be a
separate part with the latch element portion 88 connected to one

side edge 120 after the cross member 118 has been formed around

the intermediate portion 58 of the handle 50.
From the foregoing description, one skilled in the art can

easily ascertain the agsgential characteristics of the invention

and, without departing from the spirit and scope thereof, make

various changes and modifications to adapt it to various usages.

-13-
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CLAIM

1. A rotatable control device including

a body housing a control means and having an external boss;

a control shaft journalled in said boss for rotation about
an axis and having an internal portion connected to said control
means and an external portion extending outwardly from said boss;

an operating handle having an inner end portion connected to
the external portion of said control shaft, a gripping end
portion for rotating said control means between first and second

positions and an intermediate portion;

first and second locking means circumferentially spaced on
said body at locations corresponding to the positions of the
intermediate portion of said handle when said control means is in
the first and second positions, respectively;

a slider member slidably mounted on the intermediate portion
of said handle for reciprocative movement between locked and
unlocked positions;

interlocking means for cooperating with said first and
second locking means, when said handle is in the first and second

position, respectively, and said slider member is in the locking
position, to restrain rotational movement of said handle; and

bias means for biasing said slider member toward the locked

position irrespective of the orientation of said handle.

-14-
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2. A control device according to Claim 1 wherein

said control shaft has an axis of rotation; and

said bias means comprises spring means connected to said

slider member and operative to bias said slider member in a

direction toward the rotational axis of said control shaft.

3. A control device according to Claim 2 wherein said
spring means comprises
a compression spring having a first end bearing against said

slider member and a second end bearing against the intermediate

portion of said handle.

4. A control device according to Claim 3 wherein

the intermediate portion of said handle includes an
elongated slot extending generally parallel to the travel path of
said slider member between the locked and unlocked positions,
sald slot having an outer end portion and said compression spring
is disposed in said slot with said second end bearing against
said outer end portion of said slot; and

said slider member includes stop means and said first end of

said compression spring bears against said stop means.

~15-
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5. A control device according to Claim 4 wherein
the end portion of said slider member closest to the

gripping portion of said handle includes a tang located so that

an operator, while grasping the gripping portion of said handle,

can pull on said tang to move said slider member against the

biasing force of said spring to the unlocked position.

6. A control device according to Claim 4 wherein

said slider member encircles the intermediate portion of

said handle and has opposed walls which overlies said slot and
retains said spring in said slot, and said stop means extends

from one of said walls into said slot.

7. A control device according to Claim 6 wherein said stop

means is a threaded member or a pin.

8. A control device according to Claim & wherein

said slider member is formed from a blank including an
elongated band which has opposed side edges and is formed around

the intermediate portion of the handle.

-16~
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9. A control device according to Claim 8 wherein

gsaid band includes at least one projection extending from

one of the side edges thereof at a location corresponding to said

slot:; and

during the forming process, said projection is bent into

salid slot and serves as said stop means.

-17-
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10. A valve comprising

a body having a flow passage extending therethrough and an
external boss;

a valve member disposed in said flow passage;

a stem journalled in said boss for rotation about an axis
and having an inner end portion connected to said valve member
and an outer end portion extending outwardly from said boss;

an operating handle for rotating said valve member between

fully open and fully closed positions and having an inner end
portion connected to the outer end portion of gsaid stem, a grip
end portion and an intermediate portion;

first and second locking means circumferentially spaced on
said body at locations corresponding to the positions of the

intermediate portion of said handle when said valve member is in

the open and closed positions, respectively;

a slider member slidably mounted on the intermediate portion

of said handle for reciprocative movement between locked and

unlocked positions;

interlocking means for cooperating with said first and
second locking means, when said handle is in the open and closed
position, respectively, and said slider member is in the locking
position, to restrain rotational movement of said handle; and

bias means for biasing said slider member toward the locked

position irrespective of the orientation of said handle.

~-18-
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11. A valve according to Claim 10 wherein
said stem has an axis of rotation; and

salid bias means comprises spring means connected to said
slider member and operative to bias said slider member in a

direction toward the rotational axis of said stem.

12. A valve according to Claim 11 wherein said spring means

comprises

a compression spring having a first end bearing against said

slider member and a second end bearing against the intermediate

portion of said handle.

13. A valve according to Claim 12 wherein

the intermediate portion of said handle includes an
elongated slot extending generally parallel to the travel path of
said slider member between the locked and unlocked positions,
said slot having an outer end portion and said compression spring
is disposed in said slot with said second end bearing against
said outer end portion of said slot; and

gsaid slider member includes stop means and said first end of

sald compression spring bears against said stop means.

~19-
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14. A valve according to Claim 13 wherein
the end portion of said slider member closest to the
gripping portion of said handle includes a tang located so that
an operation, while grasping the gripping portion of said handle,
can pull on said tang to move said slider member against the

biasing force of said spring to the unlocked position.

15. A valve according to Claim 14 wherein
said slider member encircles the intermediate portion of

said handle and has opposed walls which overlies said slot and

retains said spring in said slot, and said stop means extends

from one of said walls into said slot.

16. A valve according to Claim 15 wherein said stop means

is a threaded member or a pin.

17. A valve accofding to Claim 15 wherein
said slider member is formed from a blank including an
elongated band which has opposed side edges and is formed around

the intermediate portion of the handle.

~20-
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18. A valve according to Claim 17 wherein

said band includes at least one projection extending from

one of the side edges thereof at a location corresponding to said

slot; and

during the forming process, said projection is bent into

said slot and serves as said stop means.

~-21-
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