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[57] ABSTRACT

An axial locking device having two separable members
which can be locked together and unlocked by relative
axial movement of the two members in one direction. A
slider is incorporated in one of the members and is mov-
able relative to the member against a spring when the
two members are moved axially relative to one another
in one direction. The slider is displaced in one angular
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1
AXIAL LOCKING DEVICE

Matter enclosed in heavy brackets [ J appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

BACKGROUND OF THE INVENTION

This invention relates to a releasable axial locking
device.

SUMMARY OF THE INVENTION

It is an object of the invention to provide a releasable
axial locking device which can resist tensile loads unre-
lated to the axial force required to operate the locking
device.

According to the invention, there is provided a re-
Jeasable axial locking device consisting of two separable
members which can be locked together and unlocked
by relative axial movement of the two members in one
direction, a slider incorporated in one of the members
and movable axially relative to one member against
resilient means when the two members are moved-axi-
ally relative to one another in one direction, and means
for displacing the slider in an angular direction as it is
moved axially against resilient means so that the angular
displacement of the slider which occurs when the mem-
bers are moved together in one direction resuits in the
members being locked relative to one another and sub-
sequent angular displacement of the slider which occurs
when the two locked members are again moved rela-
tively to one another in the one direction results in the
members being unlocked and thereby axially separable
in a direction opposite to the one direction.

Hence, with a locking device according to the inven-
tion, when the two members are pushed axially together
against the force exerted by the resilient means on the
slider, the members lock and resist tensile loads unre-
lated to the axial force required to operate the fastener.
Moreover, the members can be unlocked to permit
them to be pulled apart simply by again pushing the
members together axially.

The axial movement to lock or unlock permits one
handed and/or speedy operation.

Moreover, a through hole could be provided in the
device rendering it suitable for use as a gas, fluid, elec-
tric or fiber optic connector.

The invention will now be more particularly de-
scribed, by way of example, with reference to the ac-
companying drawings, in which:

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a longitudinal section through one embodi-
ment of a device according to the invention, with the
two members shown in a locked position;

FIG. 2 is a side view of the male member of the de-
vice shown in FIG. 1;

FIG. 3 is an end view of the male member of FIG. 2,
taken in the direction of arrow A;

FIG. 4 is an outer end view of the entrance guide to
the fermale member of the device shown in FIG. 1;

FIG. 5 is a partial side view of the entrance guide of
FIG. 4,

FIG. 6 is an inner end view of the entrance guide of
FIGS. 4 and §;
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FIG. 7 is a side view of the slider of the device shown
in FIG. 1,

FIG. 8 is a partial side view showing the teeth at the
innermost end of the female part of the device shown in
FIG. 1;

FIGS. 9 and 10 are fragmentary longitudinal sec-
tional views of two further embodiments of a device
according to the invention; ]

FIGS. 11 and 12 show the cam configurations of the
devices shown in FIGS. 9 and 10, respectively;

FIG. 13 is a longitudinal sectional view of another
embodiment of a device according to the invention;

FIG. 14 is a schematic developed view showing the
arrangement of teeth in the device of FIG. 13;

FIGS. 15 and 16 are longitudinal sectional views of
yet further embodiments of a device according to the
invention;

FIG. 17 is a perspective view of 2 detail of the device
of FIG. 16;

FIG. 18 is a longitudinal sectional view of yet another
embodiment of a device according to the invention; and

FIG. 19 is a perspective view of a detail of the device
shown in FIG. 18.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring firstly to FIGS. 1-8, the axial locking de-
vice shown therein includes male and female members
10 and 12, respectively, which can be locked together
and unlocked by relative axial movement of the two
members in one direction only. The male member 10
has a plurality of radially outwardly extending teeth 14
chamfered on the leading and trailing faces. As shown,
there are four such teeth 14 which are equi-angularly
spaced apart but there could be any number of teeth
exceeding one. As shown, the toothed portion of the
male member 10 is solid with an axial connecting shaft
16 but the toothed portion could be free to rotate rela-
tive to the connecting shaft 16 for reasons which will
become apparent hereinafter.

The female member 12 consists of an outer cylindri-
cal housing 18 closed at one end and open at the other,
an entrance guide 20 having an integral axially inwardly
extending spider 22 provided with radially outwardly
extending feet 24 at the innermost end of the spider legs,
and an annular slider 26 and associated spider 30. The
radially outwardly extending feet 24 of the spider 22
engage as a snap-fit in an annular groove 32 in the base
of the housing 18 to fix the entrance guide in the hous-
ing 18 at the open end thereof. The annular slider 26 is
slidably mounted within the spider 22 integral with the
entrance guide 20 and the legs of the spider 30 are inter-
posed between the legs of the spider 22. The annular
slider 26 is rotatable relative to its associated spider 30
and has an outwardly extending flange 27 engageable
with an inwardly extending flange 29 of the spider 30 so
that the spider 30 moves with the annular slider 26
when the latter is moved coaxially inwards in the hous-
ing and the annular slider moves with the spider 30
when the latter is urged in an opposite axial direction.

The free ends of the legs of the spider 30 have radially
outwardly extending feet 34 and a compression spring
36 is interposed in the gap between the housing 18 and
the spider 22 and extends axially between the radially
outwardly extending feet 24 and the radially outwardly
extending feet 34 to urge the annular slider 26 towards
the entrance guide 20. This arrangement provides for a
spring length which extends over a large part of the
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length of the housing 18, giving good fatigue life, with
minimum percentage compression.

As best shown in FIGS. 7 and 8, the closed end of the
housing 18 and the innermost axial end of the annular
slider 26 each have eight circumferentially spaced mu-
tually engageable sawtooth teeth 38 and 40, respec-
tively.

As best seen in FIGS. 4 and 5, the entrance guide 20
has therein a star-shaped opening 42 which is profiled to

permit passage therethrough of the toothed portion of 10

the male member 10. The entrance face, i.e. the outer-
most face, of the entrance guide has a chamfered and
blended profile (as best seen in FIG. 4) which facilitates
easy alignment of the male member with the star-shaped
42. The guide 20, therefore, guides the male member
opening 10 into the housing 18 in such a manner that the
tooth phasing of the male member is predetermined
relative to the housing.

As best seen in FIG. 7, the outermost end face of the
annular slider 26 is recessed as shown at reference char-
acter 31 to receive and seat the inner ends of the radially
outwardly extending teeth 14 of the male member 10.
The radially outwardly extending teeth 14 of the male
member 10 engage the recessed face of the annular
slider 26 while its rotational orientation is still set by the
entrance guide 20 to ensure desired angular alignment
of the annular slider 26.

As best seen in FIG. 6, the inner end face of the en-
trance guide 20 is provided with four pairs of teeth 44
which define chamfered recesses 46 for receiving the
trailing end faces of the radially outwardly extending
teeth 14 of the male member in a manner which will be
described later. It is however important to note that the
bottoms of the recesses are not located at exactly 45° to
imaginary planes bisecting adjacent openings in the
entrance guide 20 through which pass the radially out-
wardly extending teeth 14 of the male member but are
asymmetrically arranged for a reason which will be-
come apparent.

In order to fasten the male and female members 10
and 12 together the male and female members are
moved relatively together in an axial direction until the
radially outwardly extending teeth 14 on the male mem-
ber 10 engage the chamfered outer face of the entrance
guide 20. The chamfered face as aforesaid permits easy
alignment of the teeth 14 of the male member 10 with
the star-shaped opening 42 in the entrance guide 20. The
male member 10 then passes through the star-shaped
opening 42 and the radially outwardly extending teeth
14 of the male member nest or seat firmly in the re-
cessed face of the annular slider 26. Further relative
axial movement of the male and female members moves
the annular slider 26 axially against the force of the
spring 36 until the sawtooth teeth 40 on the annular
slider engage the sawtooth teeth 38 on the housing 18
whereupon the annular slider 26 and hence the male
member 10 are displaced angularly by one half of the
tooth pitch of the male member 10. Whether or not the
shaft 16 rotates as well will depend on whether it is solid
with the toothed portion of the male member 10 or free
to rotate relative thereto.

When an attempt is then made to move the male and
female members apart axially, the radially outwardly
extending teeth 14 on the male member will contact the
inner end face of the entrance guide 20 since the radially
outwardly extending teeth 14 will have been rotated out
of radial alignment with the star-shaped opening 42.
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In practice the radially outwardly extending teeth 14
of the male member will nest in the chamfered recesses
46 defined by the teeth 44 of the inner end face of the
entrance guide 20. These chamfered recesses 46 serve
two purposes. Firstly, they provide seats for the teeth of
the male member, preventing accidental operation of
the device by vibration or shock. Secondly, as the radi-
ally outwardly extending teeth 14 settle into place in the
recesses 46 of the asymmetrical arrangement of these
recesses 46 relative to the star-shaped opening 42 is such
as to cause the radially outwardly extending teeth 14 to
rotate very slightly in the same angular direction as the
rotation caused by the interaction between the circum-
ferentially spaced teeth 38 on the housing 18 and the
circumferentially spaced mutually engaging teeth 40 on
the slider and as the annular slider 26 is held in engage-
ment with the radially outwardly extending teeth 14 of
the male member by the compression spring 36 the
slider will also rotate slightly. This is important for a
reason which will become apparent from the discussion
hereinafter.

In order to unlock and part the male and female mem-
bers, the male and female members are once again
moved relative to one another in an axial direction in a
sense which moves the circumferentially spaced-mutu-
ally engaging teeth 40 of the annular slider 26 once
again into engagement with the circumferentially annu-
lar spaced teeth 38 on the housing against the force of
the compression spring 36. Because the annular slider 26
has been rotated slightly by the interaction of the radi-
ally outwardly extending teeth 14 with the chamfered
recesses 46 from its position when it previously engaged
the circumferentially spaced housing teeth 38, the cir-
cumferentially spaced mutually engaging teeth 40 on
the annular slider will each engage the next tooth to the
previous engagement on the housing and the annular
slider 26 and hence the male member 10 will be rotated
by another half pitch of the male member’s radially
outwardly extending teeth 14. It will be seen that the
overall result is that the male member 10 has now been
rotated by a full tooth pitch since it entered the housing
18 of the female member 12 and, consequently, can now
be readily withdrawn through the star-shaped opening
42 in the entrance guide 20. -

As shown in FIG. 1, the circumferentially spaced
housing teeth 38 are integral with the housing 18 but
instead they could be provided on a disc snap-fittable or
otherwise securable to the closed end of the housing 18.

Referring now to FIGS. 9 and 11, the embodiment
shown therein differs from that shown in FIGS. 1-8 in
the following respects. The male member 10a includes
the housing 18a; the teeth 14a are not removable from
the housing 18a. The housing 18a is extended. The en-
trance guide 20a has a tubular extension 50 and only a
plain cylindrical opening 42a; it also has a plurality, e.g.
four, of radially extending outwardly tapered holes in
its tubular extension 50 which each hold captive a lock-
ing element in the form of a locking ball 52. The shaft
16a bearing the teeth 142 has a circumferentially extend-
ing cam surface 54, as best scen in FIG. 11, and the
female member in this embodiment is in the form of a
cup-shaped member 56 which is provided with an inner
annular circumferentially extending groove 58 and
which is separable from the housing 18a.

Initially with the male and female members 10a and
56, respectively, parted the circumferentially extending
cam surface 54 is angularly orientated as shown in the
lower half of FIG. 9 so that the open end of the cup-
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shaped female member 56 can pass over the locking
balls 52 in one axial direction to such an extent that the
locking balls 52 become transversely aligned with the
annular circumferentially extending groove 58 by the
time that the free end of the shaft 16a makes contact
with the inner end of the female member 56. Further
relative axial movement in one direction of the female
member will result in movement of the shaft 16a and
hence of the slider (not shown) towards the inner end of
the housing 18a. The sawtooth teeth on the slider and
the sawtooth teeth on the housing 18a will interact in
exactly the same manner as described in connection
with the previous embodiment to cause angular dis-
placement of the slider and of the shaft 16a by one
eighth of a revolution. This will result in the circumfer-
entially extending cam surface 34 urging the locking
balls 52 into the annular circumferentially extending
groove 58 as shown in the upper half of FIG. 9. With
the cam surface orientated in this manner the locking
balls 82 will prevent separation of the male and female
parts 10a and 56, respectively.

In order to unlock the male and female members so as
to permit scparation thereof the cup-shaped female
member 56 is again moved axially relative to the male
member in one direction. The slider and hence the shaft
16a and circumferentially extending cam surface 54 will
rotate further in the same direction so that the cam
surface is now displaced by one quarter of a revolution
from its original starting position to aliow the open end
of the cup-shaped female member 56 to pass over the
locking balls 52 to be withdrawn.

Referring now to FIGS. 10 and 12, the embodiment
shown therein differs from that shown in FIGS. 9 and
11 in the following respects. The housing 18b and shaft
16b now form part of the female member 12b. The
locking balls 52b are held captive in tapered holes in an
annular re-entrant flange 60 of the housing 18b. The
cam surface 54b as best seen in FIG. 12 is provided by
a cup-shaped portion 62 at the free end of the shaft 16b
and is axially slidable in a gap defined between the
housing 18b and its re-entrant flange 60 to, in this em-
bodiment, urge the locking balls 52b radially inwards,
and the male member is in the form of a stud-shaped
member 64 provided with an annular circumferentially
extending groove 58b in its peripheral surface.

This embodiment operates in a similar manner to the
embodiment shown in FIGS. 9 and 11 and described
above. To lock the male and female members together
the male member 64 is moved axially into the re-entrant
flange 60 of the housing 18b of the female member and
over the locking balls 52b until it comes into contact
with the base of the cup-shaped portion 62 at the free
end of the shaft 16b. Further axial movement of the
male member 64 moves the shaft 16b and slider (not
shown) towards the closed end of the housing 18b.
Interaction between the sawtooth teeth of the slider and
of the housing 18b displaces the slider, the shaft 16b and
hence the cam surface 54b angularly to urge the locking
balls 52b outwardly and into the annular circumferen-
tially extending groove 58b and lock the male and fe-
male members together. The male and female members
can be unlocked by again moving them axially relative
to one another.

The embodiment shown in FIG. 13 is a simplified
constructional arrangement of the embodiment shown
in FIGS. 10 and 12 and consists of a stud-like male
member 10 and 12 and consists of a stud-like male mem-
ber 110, a female member 112 having a housing 118
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& 6
closed at one end and open at the other, and a cup-
shaped slider 126.

The housing 118 has a re-entrant flange 160 at its
open end and this re-entrant flange has four equi-angu-
larly spaced radially extending and inwardly tapered
holes which each hole captive a locking ball 152. The
housing also has sawtooth teeth 138 and 144 at its closed
end and at its open end in the gap between its outer wall
and its re-entrant flange 160, respectively. The saw-
tooth teeth 138 and 144 are respectively engageable
with sawtooth teeth 140 on the base of the cup-shaped
slider 126 and sawtooth teeth 166 at the open end of the
cup-shaped slider 126.

The slider 126 is slidable in the housing 118 and ex-
tends into the aforesaid gap between the outer wall and
the re-entrant flange 160 of the housing 118, the slider
126 being urged towards the open end of the housing
118 by a dished compression spring 136.

The slider 126 has an inner circumferentially extend-
ing cam surface 154 and the stud-like male member 110
has an annular circumferentially extending groove 158.

When the male and female members are parted the
slider 126 is angularly orientated with its cam surface
154 as shown in the supper half of FIG. 13. In order to
lock the male and female members together the male
member 110 is moved axially through the re-entrant
flange 160 of the housing 118 and because of the afore-
said said angular orientation of the inner circumferen-
tially extending cam surface 154 the male member 110
can pass over the locking balls 152 and its pointed end
can engage in a correspondingly shaped recess in the
base of the cup-shaped slider 126. Further axial move-
ment of the male member 110 results in axial movement
of the slider 126 against the force of the spring 136.
When the sawtooth teeth 140 of the slider 126 engage
with the sawtooth teeth 138 of the housing 118 the
slider is angularly displaced. This results in angular
displacement of the cam surface 154 to urge the locking
balls 152 into the annularly circumferentially extending
groove 158 in the male member 110. When an attempt is
made to withdraw the male member 110 the inner end
of the annularly circumferentially extending groove 158
moves into engagement with the locking balls 152 to
lock the male and female members together. The cup-
shaped slider 126 moves towards the open end of the
housing 118 under the action of the spring 136 and the
sawtooth teeth 166 at the open end of the cup-shaped
slider 126 engage with the sawtooth teeth 144 in the
housing 118. As best seen from the schematic view of
FIG. 14, the sawtooth teeth 138 and 144 are angularly
offset from one another such that when the sawtooth
sawtooth teeth 166 engage the teeth 144 the slider is
further displaced angularly in the same direction but not
so that the inner circumferentially extending cam sur-
face 154 releases the locking balls 152 from engagement
with the annularly circumferentially extending groove
158 of the male member. This offset arrangement of the
sawtooth teeth 138 and 144 does, however, ensure that
when the slider sawtooth teeth 140 next engage the
housing sawtooth teeth 138 on a subsequent inward
axial movement of the stud-like male member 110, the
slider is further displaced angularly in the same direc-
tion so that the inner circumferentially extending cam
surface 154 now allows the locking balls 152 to disen-
gage from the annularly circumferentially extending
groove 158 to permit the male and female members to
be separated.
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The embodiment shown in FIG. 15 has a male mem-
ber 210 having a housing 218 attached to a shaft 216 and
accommodating a slider 226, and a cup-shaped female
member 212. The housing 218 has an opening 219 at one
end through which a projecting portion 227 of the slider
226 extends under the action of a compression spring
236. The housing 218 has at opposite ends sawtooth
teeth 238 and 244, respectively, which are engageable
with sawtooth teeth 240 and 266, respectively, on the
slider 226. The sawtooth teeth 238 and 244 are angu-
larly offset in similar manner to the sawtooth teeth 138
and 144 of FIG. 14. The slider 226 has a cam surface 254
which acts on the locking balls 252 held captive in
radially extending outwardly tapered holes in the hous-
ing 218 and the female member 212 has an inner annular
circomferentially extending groove 258.

When the male and female members are moved to-
gether axially, the free end of the female member 212
passes over the locking balls 252 and the base of the
female member engages the projecting portion 227 of
the slider 226. The slider sawtooth teeth 240 are driven
into engagement with the sawtooth teeth 238 in the
housing 218 and the slider 226 is displaced angularly so
that cam surface 254 urges the balls 252 into the inner
annular circumferentially extending groove 258 (as
shown in the lower half of FIG. 15) to lock the male and
female members together. The sawtooth teeth 244 and
266 cooperate as described in the previous embodiment
to displace the slider 226 further in the same angular
direction so that when the male and female members are
again pushed together the sawtooth teeth 238 and 240
again cooperate to displace the slider yet further in the
same angular direction so that the cam surface allows
the locking balls 252 to disengage from the groove 258
to permit the male and female members to be separated.

The embodiment shown in FIGS. 16 and 17 is similar
to that shown in FIG. 13 but instead of the sawtooth
teeth 138 being fixed at the inner end of the housing 118,
sawtooth teeth 138a are provided on a ring portion 170
of a spider 172 having (best seen in FIG. 17) legs 174
which are slidably mounted in longitudinally extending
slots 176 in the wall of the housing 118a. The spider 172
is slidable axially to a limited degree in the housing 118a
but is prevented by interaction between the legs 174 and
the walls of the slots 176 from angular movement rela-
tive to the housing 118a. The free ends of the legs 174 of
the spider have outwardly projecting feet 178 which are
acted upon by a weak compression spring 180 to urge
the spider 172 towards the open end of the housing 118a
until the outwardly projecting feet 178 engage the ends
of the longitudinally extending slots 176. With this ar-
rangement, one or other of the sawtooth teeth 140a and
166a on the slider are always at least partially in engage-
ment with the respective sawtooth teeth 138a, 144a to
provide a detent operation and prevent unintentional
angular displacement of the cup-shaped slider 126 dur-
ing axial movement thereof.

The same principle may be applied to the embodi-
ment of FIG. 15 as shown in FIGS. 18 and 19. In this
case instead of the sawtooth teeth 238, teeth 238a are
provided on a ring 270 at one end of a tube 282. The
tube 282 extends into the slider 226 and has an inwardly
directed flange 284 at its end remote from the ring 270
which is acted upon by a weak compression spring 280.
The tabs 286 project radially outwards from the ring
270 and are guided in slots 276 to permit axial but pre-
vent angular movement of the tube 280 relative to the
housing 228a.
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The embodiment described above are given by way
of example only and many other modifications may be
possible without departing from the scope of the inven-
tion as defined in the appended claims.

I claim:

1. A releasable axial locking device comprising two
separable members adapted to be locked together and
unlocked by relative axial movement of either of said
two separable members in one direction, a slider juxta-
posed one of said two separable members, said slider
being movable axially relative to said one of said two
separable members, resilient means interposed said
slider and said one of said two separable members such
that when the two members are moved axially relative
to one another in said one direction said slider engages
the other of said two separable members, and means for
displacing said slider in an angular direction as it is
moved axially against said resilient means so that the
angular displacement of said slider which occurs when
said two separable members are moved relative to each
other in said one direction results in said two separable
members being locked relative to one another and sub-
sequent angular displacement of said slider which oc-
curs when the two locked members are again moved
relatively to one another in said one direction results in
said members being unlocked and thereby axially sepa-
rable in a direction opposite to said one direction.

2. The locking device of claim 1, wherein:

said slider is always displaced in only one angular

direction;

said means for displacing said slider further comprises

two sets of first mutually engageable teeth, one set
of which is on said one member and the other set of
which is on said slider, and further comprising two
sets of second mutually engageable teeth, one set of
which is one said one member and the other set of
which is associated with said slider, said first mutu-
ally engageable teeth being for effecting angular
displacement of said slider in said one angular di-
rection as it moves axially against the force of said
resilient means and said second set of mutually
engageable teeth being for effecting angular dis-
placement of said slider in said one angular direc-
tion as it moves axially under the urging force of
said resilient means in order that when said slider is
again moved axially against the force of said resil-
ient means mutual engagement of said first set of
mutually engageable teeth effects further angular
displacement of said slider in said one angular di-
rection.

3. The locking device of claim 2, wherein said slider
is held captive in said one member with at least a part
thereof being between said one set of first mutually
engageable teeth and said one set of second mutually
engageable teeth.

4. The locking device of claim 2, wherein said other
set of second mutually engageable teeth is on said other
member, and wherein said other member and said fur-
ther have means to prevent relative angular movement
between them when fully engaged with one another.

5. The locking device of claim 4, wherein said one
member is a female member having said one set of first
and said one set of second mutually engageable teeth in
axially spaced and mutually facing relationship and said
other member is a male member having said other set of
second mutually engageable teeth extending radially
outwardly therefrom and being insertable through a
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correspondingly shaped opening in one end of said
female member.

6. The locking device of claim 1, wherein said first
and second members are lockable together by a plural-
ity of locking elements held captive in one member and
movable radially by a circumferentially extending cam
surface rotatably by or with said slider, to engage in a
groove on said other member and then be disengageable
from said groove, as said slider is displaced angularly.

7. The locking device of claim 6, wherein the locking
elements are locking balls.

8. The locking device of claim 2, wherein either of
said one set of first teeth and said one set of second teeth
is mounted on a resiliently loaded axially movable mem-
ber arranged so that at all times during operation of the
device there is at least partial engagement between said
first teeth and said second teeth.

9. A releasable axial locking device comprising two sepa-
rable members adapted to be locked together by a first
axial movement of said two separable members relative to
each other in a first direction and unlocked from each
other by a second axial movement of said two separable
members relative to each other in said first direction, a
slider slidably connected to one member of said two separa-
ble members and movable in an axial direction relative to
said one member in response to said first and said second
axial movements of said two separable members relative to
each other, means for angularly displacing said slider to a
Jirst position in response to said movement of said slider in
said axial direction by said first axial movement of said two
separable members in said first direction and for angularly
displacing said slider to a second position in response to
said movement of said slider in an axial direction by said
second axial movement of said two separable members
relative to each other in said first direction, and means for
locking said two separable members to each other in re-
sponse to said slider being angularly displaced to said first
position, said means for locking further responsive to said
slider being angularly displaced to said second position for
unlocking said two separable members, said unlocking
permitting said two separable members to be separated
Jfrom each other.

10. The locking device of claim 9 wherein said means for
locking comprises a locking member integral with said
slider.

11. The locking device of claim 9 wherein said means for
angularly displacing said slider further comprises:

a first set of saw teeth provided at one end of said one of

said two separable members;

a mating set of saw teeth provided at the end of said
slider adjacent to said one end of said one of said two
separable members; and

a resilient member producing a force biasing said slider
towards said one end of said one of said two separable
members, the engagement of said mating set of saw
teeth with said first set of said saw teeth angularly
displacing said slider relative to said one of said two
separable members.

12. A releasable axial locking device comprising two
separable members adapted to be locked together and
separated by an axial movement of said two separable
members relative to each other, a slider slidably connected
to one member of said two separable members and movable
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in an axial direction relative to said one member in re-
sponse to said axial movement of said two separable mem-
bers relative 1o each other, means for angularly dispiacing
said siider in response to said axial movement of said
slider, and means for locking said two separable members
to each other in response to an initial angular displacement
of said slider and for unlocking said rwo separable mem-
bers permitting said two separable members to be separated
from each other in response to a subsequent angular dis-
placement of said slider, said means for angularly displac-
ing said slider comprising:

a first set of saw teeth provided at one end of said one of
said two separable members;

a mating set of saw teeth provided at the end of said
slider adjacent to said one end of said one of said rwo
separable members; and

a resilient member producing a force biasing said slider
towards said one end of said one of said two separable
members, the engagement of said mating set of saw
teeth with said first set of said saw teeth angularly
displacing said slider relative to said one of said two
separable members.

13. The locking device of claim 12, wherein said means
Jor locking comprises a locking member angularly dis-
placed by said slider in an alternating sequence from a
second position in which said two separable members are
unlocked to a first position in which said locking member
provides an engagement between said two separable mem-
bers preventing substantial axial movement of said two
separable members in a direction away from each other.

14. A releasable axial locking device comprising two
separable members adapted to be locked rogether and
separated from each other by repeated axial movements of
said two separable members relative to each other, a silider
slidably connected to one member of said two separable
members and movable in an axial direction relative to said
one member in response to a first axial movement of said
two separable members relative to each other, means for
angularly displacing said slider in a first angular direction
in response to said first axial movement of said slider, and
means for locking said two separable members 1o each
other in response to a first angular displacement of said
slider in said first angular direction, said means for locking
Sfurther responsive to a second angular displacement of said
slider in said first angular direction in response to a second
axial movement of said slider for unlocking said two sepa-
rable members, said second axial movement of said slider
resulting from a second axial movement of said two separa-
ble members relative to each other, whereby said repeated
axial movements of said two separable members relative to
each other produces a progressive angular displacement in
said first angular direction alternately locking and unlock-
ing said two separable members.

15. The locking device of claim 14, wherein said means
Jor locking comprises a locking member angularly dis-
placed by said slider in an alternating sequence from a
second position in which said two separable members are
unlocked to a first position in which said locking member
provides for an engagement between said two separable
members which prevents substantial axial movement of
said two separable members in a direction away from each

other.
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