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This invention relates generally to actuator lock mecha-
nisms, and more particularly to a device normally limit-
ing the stroke of an actuator and operable to permit
full stroking of the actuator.,

It is an important object of this invention to provide
a lock: device for axially movable shafts or -the like
which normally limits the stroke of the:shaft and is
operable to allow the shaft to move to a full stroke.

It is another object of this invention to provide an
actuator and lock combination wherein the lock normally
limits the stroke of the actuator and is operable to per-
mit full stroking.

There is still another: object of the invention to pro-
vide an actuator finger lock assembly which nermally
limits the stroke of the actuator- to a predetermined
length and which lock is operable to allow the actuator
to operate through a stroke greater than said predeter-
mined length.

It is still another object of this invention to provide
in combination with an actuator a lock mechanism which
normally limits the stroke of the actuator to a prede-
termined range, and is operable to allow the actuator to
move beyond the predetermined range, wherein the lock
mechanism automatically allows the actuator to return
{o the predetermined range under all conditions of lock
operation.

Further objects and advantages will appear from
the following description and drawings, wherein:

Figure 1 is-a side elevation partially in longitudinal
section illustrating the preferred actnator lock mecha-
nism in combination with the conventional piston and
cylinder actuator;

Figure 2 is a longitudinal section of the lock mecha-
nism alone showing: the position of the elements when
the lock mechanism limits the stroke of the: actuator:

Figure 3 is a view similar to Figure 2 showing -the
position: the elements: assume when. the. lock mechanism
is. operated to permit full stroke of the actnator; and,

Figure 4 is a view similar to Figures: 2 and 3 show-
ing the position the elements: assume as the actuator
moves back into the limited: stroke range.

Referring to the drawings in Figure 1, the preferred
mechanism.is shown in combination with the conventional
piston and:' cylinder actuator including a' cylinder 10
formed. with a cylinder bore 11 and a cooperating piston
rod: 12 provided with a piston head 13. Threaded into
the open end of the cylinder 10: i a. connector 4 formed
with a central bore: £6' in’ which is mounted an: O-ring
type seal 17 which engages the piston rod 12:.. The. cyl-
inder 18 is provided. with: fluid ports 18 and 19 which
connect the left and right ends respectively of the cylinder
to a fluid pressure system (not shown) in the conventicnal
meanner.  When fluid: under pressure: is: supplied: to the
port 18§ and the port:19:is connected- to- the exhaust or
reservoir; the piston head’ 13 moves to. the right and,
-conversely, when: the opposite fluid: connections are
made,. the piston moves:to. the:left. “This actuator forms
1o part. of the:invention except: insofar’ as. it! cooperates
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with the lock mechanism described below, and is merely
shown as environment for the invention. It -should be
understood that the lock mechanism described. can bé
used with any axially movable shaft or the like which
has a predetermined stroke range.

Threaded on to the connecting member 14 is-a tubu-
lar housing 21 which cooperates with the connecting
member to form the housing assembly of the lock mecha-
nism. . The piston rod 12 extends through the housing
21 and is provided with a connector portion.22 adapted
to be comnected to an associated load. = Threaded on
the piston rod 12 within the housing 21 is an annular stop
23 which is formed with an end surface 24 engageable
with a radial wall 20 in the housing 21 to act as a stop
when the piston rod 12 is at the full left end of the
stroke. ‘Also formed on the annular stop 23 is a radial
projection 26 having opposed conical inclined -faces
27 and 28. ‘

Positioned within the housing 22 is.a lock sleeve 29
having a cylindrical outer surface 31 which is guided
in a bore 32 in the housing 21 for axial movement. The
bere 32 terminates in a depending shoulder 33 which is
engageable with a radial shoulder 34 on the lock sleeve
25 to limit the travel of the lock sleeve to the right:to
the first position shown in Figures 1, 2 and 3. The lock
sieeve is also formed with dn end face 36 which is
engageable with the wall 29 to limit axial movement of
the lock sleeve to the left. A -coil spring 37 extends be-
tween: the wall 28 and the lock sleeve 2%, and resiliently
urges the sleeve to its first or norinal position:

Extending to the right from the lock sleeve 29 are a
plurality of symmetrically arranged flexible fingers 38,
each of which is provided with a depending projection
or head 39 at its right end. Fach head 39 is formed
with ‘a conical. stop surface 41, which is ‘positioned to
engage the conical face 27 and limit axial movement
of the piston rod 12 to the right to the intermediate
position, as shown in Figure 2, when the fingers 38 are
in the unstressed position. To prevent the engagement
between the surfaces 27 and 4% from deflecting the
fingers 38 radially, an operator tube 42 is positioned with-
in the housing 2. The tube 42 is provided with a
depending annular shoulder 43 which is engageable with
the cuter surfaces of the fingers 38 adjacent to the projec-
tions 3% when the operator tube 42 is in the normal
locked position shown in Figures 1 and 2. ‘The operator
tube 42 is axially moved relative to the housing 21 be-
tween the locked position shown in Figures 1 and 2 and
an unlocked position shown in Figure '3 wherein the
shoulder 43 is displaced from the fingers 38. A second
coil spring 44 extends between the end of the operator
tube 42 and a spring retainer 46 threaded on the housing
21, and operates ‘to nermally maintain the operator
tube 42 to the locked position wherein the left end 47
engages a shoulder 48 formed on the housing 21.

Those skilled in the art will ‘récognize that.the piston
rod 12 cannot move from the retracted position of Figure
1 beyond the intermediate position of Figure 2 when the
operator tube 42 is in the first or Iocked position, since
the two surfaces 27 and 41 will engage at the right end
of the limited stroke to prevent movement of the piston
rod 12 to the right beyond the position shown in Figure 2.

In order to release theilock so that the piston rod 12
will be free to move beyond the position in Figure 2,
a lock release mechanism is provided which is operable
to move the operator tube 42 against the action of the
spring: 44. This mechanism includes a piston 49 posi-
tioned in a bore 51 formed in the connector member 14.
An O-ring seal 52 on the piston 49 engages the surface
of the bore 51, so that the piston 42 and the walls' of
the bore 51 cooperate to provide-a fluid pressure chamber
53 adapted to. be-connected to- a source of control pres-
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sure through a port 54. A pin 56 extends through a bore
57 in the housing 21 and engages the operator tube 42
on one end and the piston 49 on its other end. There-
fore, when the piston 49 moves to thé right under-the
influence of fluid pressure within the chamber 53, it causes
the operator tube 42 to move to the right relative to the
housing 21 against the action of the spring 44. The
various elements are proportioned so that the movement
of the operator tube 42 to the right causes the shoulder
43 to move vevond the end of the fingers 38, so that they
are free to flex radially dve to the engagement of the
surface 27 and 41 to permit passage of the projection
26 beyond the projection 39, as shown in Figure 3.
Therefore, whenever fluil under pressure is supplied to
the chamber 53 through the port 54, the operator tube
42 is moved to the right to its unlocked position and
the piston rod is free to move through its entire stroke;
but whenever the operator tube 42 is in the normal locked
position, the lock mechanism operates to limit the stroke
of the actuator.

If the piston rod is beyond its limited siroke position
wherein the projection 26 is to the right of the projection
39, and the oparator tube 42 is in the locked position,
engagement of the face 28 with the outer end of the pro-
jection 39 will cause the lock sleeve 29 to move to the
left against the action of th:s spring 37 until the ends
of the fingers 38 clear the shoulder 43, at which time
the camming action of the conical surface 28 radially
deflects the fingers 38 and permits passage of the pro-
jection 26. Therefore, the lock mechanism is arranged
so that the piston rod 12 can move back into the limited
range eveu though the operator tube 42 is in the locked
position, but the piston rod can only move beyond the
limited range when the operator tube is moved to the
unlocked position under th= influence of the pressure in
the chamber 33. In other words, the unlocking opera-
tion can be achieved only by movement of the operator
tube 42 to the right by the piston 49, but the stop 23
can automatically release the lock mechanism by moving
the lock sleeve 29 to the left under the influence of
engagement with the conical face 28 to permit return
of the piston rod 12 to positions in the limited range.

Although the preferred embcdiment of this invention
is iilustrated, it will be realized that various modifica-
tions of the structural details may be made without de-
parting from the mode of operation and the essence of
the invention. Therefore, except insofar as they are
claimed in the appended claims, structural details may
be varied widely without modifying the mode of opera-
tion. Accordingly, the appended claims and not the
aforesaid detailed descriptions are determinative of the
scope of the invention.

We claim:

1. A lock mechanism for a shaft axially movable be-

tween extended and retracted positions comprising a

housing, a pair of elements in said housing each resilient-
ly urged to a locked position, said elements cooperating
when both of them are in said locked position to engage
said shaft and prevent axial movement thercof in one
direction beyond a predetermined intermediate position,
one of said elements being axially movable from its
locked position in said one direction and the other of
said elements being axially movable from its locked posi-
tion in the opposite direction, and power means con-
nected to move said one element in said one direction to
permit movement of said shaft in said one direction be-
yond said predetermined position.

2. A lock mechanism for a shaft axially movable be-
tween extended and Tretracted positions comprising a
housing, a pair of elements in said housing each resilient-
1y urged to a locked position, said elements cooperating
when both of them are in said locked position to engage
said shaft and prevent axial movement thereof in one
direction beyond a predetermined intermediate position,
one of said clements being axially movable from its
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4 ,
locked position in said one direction and the other of
said elements being axially movable from its locked posi-
tion in the opposite direction, power means connected
to move said one element in said one direction to permit
movement of said shaft in said one direction beyond
said predetermined position, and a surface on said shaft
operable to engage said other element and move it in
said other direction when said shaft moves in said other
direction past said predetermined position.

3. A lock mechanism for a shaft axially movable be-
tween extended and retracted positions comprising a
housing, a lock sleeve in said housing axially movable
relative thereto between first and second positions formed
with stop surfaces normally positioned to engage said
shaft and prevent ‘movement thereof toward said ex-
tended position beyond:a predetermined intermediate
position and movable t{o positions permitting movement
beyond said intermediate position, an operator in said
housing axially movable relative thereto between a locked
position and an unlocked position, said operator provid-
ing an abutment engageable with said sleeve preventing
radial movement of said stop surfaces only when said
cperator is in said locked position and said sleeve is in
said first position, and power means connected to move
said operator to said unlocked position.

4. In combination an actuator including a fixed mem-
ber and an output element axially movable between ex-
tended and retracted positions,.a housing on said fixed
member, a pair of elements in said housing each resilient-
ly urged to a locked position; said elements cooperating
when both of them are in said locked position to engage
said output element and prevent axial movement thereof
in one direction beyond a predetermined intermediate
position, one of said elements being axially movable
from its locked position in said one direction and the
other of said clements being axially movable from its
locked position in the opposite direction, power means
connected to move said one element in said one direction
to permit movement of said output element in said one
direction beyond said predetermined position, and a sur-
face on said output element operablé to engage said
other element and move it in said other direction when
said output element moves in said other direction past
said predetermined position.

5. A lock mechanism for a shaft axially movable be-
tween extended and retracted positions comprising a
housing, a lock sleeve in said housing axially movable
relative thereto between first and second positions formed
with radially movable stop surfaces normally positioned
to engage said shaft and prevent movement thereof to-
ward said extended position beyond a predetermined in-
termediate position and radially movable to positions
permitting movement beyond said intermediate position,
an operator in said housing axially movable relative there-
to between a locked position and an unlocked position,
said operator providing an abutment engageable with
said sleeve preventing radial movement of said stop
surfaces only when said operator is in said locked posi-
tion and said sleeve is in said first position, power means
connected to move said operator in said unlocked posi-
tion, a camming face on said shaft engageable with said
sleeve and operable to move it to said second position
and cam said stop surface away from said normal posi-
tion upon movement of said shaft past said intermediate
position in a direction toward said retracted position.

6. A lock mechanism for a shaft axially movable be-
tween extended and retracted positions comprising a
housing, a sleeve in said housing normally in a first posi-
tion and axially movable in one direction to a second
position, an operator in said housing normally in a
locked position and axially movable in the opposite di-
rection to an unlocked position, said sleeve providing a
radially movable stop surface normally in an engage-
ment position wkerein it is engageable with said shaft

.to prevent movement thereof in said one. direction be-
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yond a predetermined intermediate position, an abut-
ment on said operator engageable with said sleeve pre-
venting radial movement of said stop surface from said
engagement position only when said operator is in said
locked position and said sleeve is in said first position,
and power means connected to move said operator
to said unlocked position.

7. An actuator lock combination comprising cooperat-
ing piston and cylinder members axially movable rela-
tive to each other between retracted and extended posi-
tions, a housing on one of said members, a sleeve in
said housing formed with a plurality of axially extend-
ing flexible fingers, each ‘of said fingers being formed
with a radially extending stop surface normally posi-
tioned to engage the other of said members and prevent
movement thereof toward said extended position beyond
a predetermined position, said sleeve being resiliently
maintained in a first position and axially movable to a
second position, an operator axially movable in said hous-
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ing between a locked position and an unlocked position,
a shoulder on said operator engageable with said fingers
only when said sleeve is in-said first position and. said
operator is in said locked position to maintain said stop
surfaces in said normal position, power means connected
to move said operator to said unlocked position, and a
cam on said other member operable to engage said sleeve
and move it to said second position when said other
member moves past said predetermined position toward
said retracted position.
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