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IMPROVEMENTS IN LOCKING DEVICES (71)   We, WILMoT-BREEDEN LIMITED,
die-casting, despite the use of complex and 50 a British Company, of
Amington Road, expensive tooling constructions. It is ac- Birmingham, 25,
do hereby declare the in- cordingly an object of the invention to vention,
for which we pray that a patent provide an improved form of plug for a 5
may be granted to us, and the method by  locking device of the kind
specified. which it is to be performed, to be particu-   According to the
invention there is pro- 55 larly described in and by the following  vided a
plug for a locking device of the statement: -
kind specified which comprises an outer This invention relates to
key-operated  housing and an inner matrix, the outer hous- 10 locking
devices of the kind including a  ing being formed with slots to receive
springs tumbler-containing portion (hereinafter re- which act on the
tumblers, the inner matrix 60 ferred to as a "lock plug" but occasionally
being formed with slots to receive the tumb- referred to in the trade as a
"barrel") which  lers and means being provided to lock the can be turned by
means of the appropriate  inner matrix within the outer housing. 15 key
within a housing which is hereinafter re-   The outer housing is preferably
formed ferred to as the "lock cylinder". The tumb- as a zinc-alloy die
casting and the inner mat- 65 lers normally project from  the plug into
rix may be formed either by die-casting locking engagement with the
cylinder to pre- using a zinc-based alloy or by moulding vent rotation of
the plug relative to the  techniques using a synthetic plastics material 20
cylinder but are retracted into the plug by  such as a polyacetal resin.
The inner matrix the key as the latter is inserted.     may be formed as
one piece or, particularly 70 In one known form of locking device of when
moulded from a synthetic plastics ma- the above kind, the plug has a
key-receiving  terial, may be formed as two pieces which slot for a
double-entry edge-profiled key, the  are snap-fitted together, care being
taken to 25 tumblers being arranged in two separate  ensure the complete
absence of flash or any banks respectively positioned at opposite  other
projecting fin formations from  the   75 sides of the slot, the tumblers in
the two inner matrix. banks operating independently and thereby    The
means for locking the inner matrix providing the same security as an equal
within the outer housing may comprise one 30 number of tumblers arranged in
a single  of the staking bars normally used as abut- row extending axially
of the plug in the  ment members for the springs which act on 80 usual
manner, the edge profile of the key  the tumblers, the staking bar engaging
lugs being common to both banks of tumblers.   on the inner matrix and the
lugs being dis- The internal configuration of the body of posed between
alternate springs. The inner 35 the plug of the known locking device is of
matrix may also be provided with end tabs. complex form, including a
separate slot to    An embodiment of the invention will now  85 receive
each tumbler together with further be described by way of example with
refer- separate slots each to receive a spring acting  ence to the
accompanying drawings, in on the associated tumbler to urge it into
which:- 40 its projecting position, each spring being dis-   Figure 1 is a
transverse sectional view of posed between a projection on the associ- an
assembled plug,                   90 ated plunger and a staking bar.
Figure 2 is a plan view of the outer hous- With the present requirements
for auto-  ing of the plug, matic assembly operations to reduce manu-
Figure 3 is a plan view of the inner matrix 



45 facturing costs, there is a demand for greater of the plug, and
precision and a reduction of tolerance levels.   Figure 4 is an end view of
the inner mat- 95 These have not been achieved with the pres- rix. ent
methods of production in which the plug    As shown in the drawings, the
plug in- has been formed as a one-piece zinc-based cludes an outer housing
10 (shown in Figure    2                                      1,496,569
2 2) and an inner matrix 11 (shown in Figures    As shown in Figures 3 and
4, the inner 3 and 4), which are assembled as indicated  matrix 11 is
provided with four spaced lugs in Figure 1. The housing 10 has a central
34 and these lugs 34 are arranged to fit 65 through aperture 12 of
rectangular form in  within rebates 35 formed in the outer hous- 5 plan
which is provided in opposite side walls  ing 10. As can be seen from
Figure 1, the thereof with spring-receiving slots 13. There  lugs 34 are so
positioned that, when the are five slots 13A in side wall 14 of the
staking bar 36 which holds the springs 17A housing, these slots 13A being
open at their  in position is inserted, the staking bar upper ends and
closed at their lower ends  serves to lock the lugs 34 in the rebates 35 10
by inwardly directed integral formations 15. thereby preventing separation
of the inner There are also five slots 13B in side wall matrix 11 from
outer housing 10. 16 of the housing, these slots 13B being open    There
are of course two staking bars, the at their lower ends and closed at their
upper  other staking bar 37 serving to hold the 75 ends. Springs 17A are
disposed in slots 13A  springs 17B in position. After the staking 15 and
springs 17B are disposed in slots 13B. bars 36 and 37 have been
appropriately posi- The inner matrix 11 is formed with two  tioned, the
material of the outer housing 10 rows of four slots 18A and 18B. the slots
is upset or deformed to provide inwardly ex- 18A being disposed in register
with the slots tending tongues which act to prevent dis- 80 13A and the
slots 18B being disposed in  placement of the staking bars 36 and 37. 20
register with the slots 13B. The inner mat-    As explained above, an
important object rix 11 also has end tabs 19 and 20 which  of the invention
is to facilitate assembly engage as close sliding fits in appropriately
using automatic machinery for which it is positioned channels 21 and 22 in
the end  necessary that the components should be  85 walls 23 and 24 of the
housing 10. The end  produced within close tolerance ranges. The 25 face of
the inner matrix 11 adjacent end tab  designs of the inner matrix 11 (which
may 20 is provided with rebates 25A and 25B of be formed as two plastics
mouldings which dimensions corresponding to the slots 18A  are snap-fitted
together) and of the outer and 18B.                                housing
10 (which is normally a zinc-based 90 An axial key slot 26 is formed in the
alloy die casting) enable this close tolerance 30 inner matrix 11 and the
opposite side walls range to be achieved. of this slot 26 are provided with
inward pro-   The particular form of plug shown in the jections 27 and 28
which ensure that only  drawings is for use in a motor vehicle, for a key
of the required cross-sectional con- example as part of a steering column
lock. 95 figuration can be inserted in the slot. As 35 the key (not shown)
is moved along the slot   WHAT WE CLAIM IS:- 26, the upper and lower edges
of the key engage limbs 29A and 30A of tumblers 31A    1. A plug for a
locking device of the and 32A, the tumblers 31A being displaced  kind
specified which comprises an outer 100 in the slots 18A and the tumblers
32A being  housing and an inner matrix, the outer hous- 40 displaced in the
slots 18B. In addition, or  ing being formed with slots to receive springs
- course, one tumbler 31A is located in re- which act on the tumblers, the
inner matrix bate 25A and one tumbler 32A is located  being formed with
slots to receive the tumb- in rebate 25B. As shown in Figure 1, the  lers
and means being provided to lock the 105 tumblers 31A and 32A are of
somewhat inner matrix within the outer housing. 



45 L-shape but have projections 33 which ex-   2. A plug according to claim
1, wherein tend into the slots 13A and 13B provided  the outer housing is
formed as a zinc-alloy in the outer housing 10, the projections 33  die
casting and the inner matrix is formed being acted on by the springs 17A
and 17B  either by die casting using a zinc-based alloy 110 located in said
slots 13A and 13B. Thus, or by moulding techniques using a synthetic 50 as
shown in Figure 1, the tumblers 31A and  plastics material. 32A are
normally biased into positions in    3. A plug according to claim 1,
wherein which end portions thereof project outwardly  one of the staking
bars which serve as abut- of the housing 10 for locking engagement ment
members for the springs which act on 115 with corresponding formations of
the lock  the tumblers forms part of the means for 55 cylinder (not shown).
Rotation of the plug  locking the inner matrix within the outer within the
cylinder is thus normally pre- housing. vented. However, when the correct
key is   4. A plug according to claim 3, wherein inserted in the key slot
26, movement of  such striking bar engages lugs on the inner 120 the
tumblers 31A and 32A against the action  matrix, the lugs being disposed
between 60 of the springs 17A and 17B is effected to  alternate springs.
move the tumblers into their retracted posi-   5. A plug according to claim
3, wherein tions.                                  the inner matrix is
provided with end tabs    2                                       1,496,569
2 2) and an inner matrix 11 (shown in Figures    As shown in Figures 3 and
4, the inner 3 and 4), which are assembled as indicated  matrix 11 is
provided with four spaced lugs in Figure 1. The housing 10 has a central
34 and these lugs 34 are arranged to fit 65 through aperture 12 of
rectangular form in  within rebates 35 formed in the outer hous- 5 plan
which is provided in opposite side walls  ing 10. As can be seen from
Figure 1, the thereof with spring-receiving slots 13. There  lugs 34 are so
positioned that, when the are five slots 13A in side wall 14 of the
staking bar 36 which holds the springs 17A housing, these slots 13A being
open at their  in position is inserted, the staking bar upper ends and
closed at their lower ends  serves to lock the lugs 34 in the rebates 35 10
by inwardly directed integral formations 15. thereby preventing separation
of the inner There are also five slots 13B in side wall matrix 11 from
outer housing 10. 16 of the housing, these slots 13B being open    There
are of course two staking bars, the at their lower ends and closed at their
upper  other staking bar 37 serving to hold the 75 ends. Springs 17A are
disposed in slots 13A  springs 17B in position. After the staking 15 and
springs 17B are disposed in slots 13B. bars 36 and 37 have been
appropriately posi- The inner matrix 11 is formed with two  tioned, the
material of the outer housing 10 rows of four slots 18A and 18B, the slots
is upset or deformed to provide inwardly ex- 18A being disposed in register
with the slots  tending tongues which act to prevent dis- 80 13A and the
slots 18B being disposed in  placement of the staking bars 36 and 37. 20
register with the slots 13B. The inner mat-   As explained above, an
important object rix 11 also has end tabs 19 and 20 which  of the invention
is to facilitate assembly engage as close sliding fits in appropriately
using automatic machinery for which it is positioned channels 21 and 22 in
the end  necessary that the components should be 85 walls 23 and 24 of the
housing 10. The end  produced within close tolerance ranges. The 25 face of
the inner matrix 11 adjacent end tab  designs of the inner matrix 11 (which
may 20 is provided with rebates 25A and 25B of  be formed as two plastics
mouldings which dimensions corresponding to the slots 18A  are snap-fitted
together) and of the outer and 18B.                                 housing
10 which is normally a zinc-based  90 An axial key slot 26 is formed in the
alloy die casting) enable this close tolerance 30 inner matrix 11 and the
opposite side walls range to be achieved. of this slot 26 are provided with
inward pro-   The particular form of plug shown in the 



jections 27 and 28 which ensure that only  drawings is for use in a motor
vehicle, for a key of the required cross-sectional con- example as part of
a steering column lock. 95 figuration can be inserted in the slot. As 35
the key (not shown) is moved along the slot   WHAT WE CLAIM IS: - 26, the
upper and lower edges of the key engage limbs 29A and 30A of tumblers 31A
1. A plug for a locking device of the and 32A, the tumblers 31A being
displaced  kind specified which comprises an outer 100 in the slots 18A and
the tumblers 32A being  housing and an inner matrix, the outer hous- 40
displaced in the slots 18B. In addition, or ing being formed with slots to
receive springs course, one tumbler 31A is located in re-  which act on the
tumblers, the inner matrix bate 25A and one tumbler 32A is located  being
formed with slots to receive the tumb- in rebate 25B. As shown in Figure 1,
the  lers and means being provided to lock the 105 tumblers 31A and 32A are
of somewhat  inner matrix within the outer housing. 45 L-shape but have
projections 33 which ex-   2. A plug according to claim 1, wherein tend
into the slots 13A and 13B provided  the outer housing is formed as a
zinc-alloy in the outer housing 10, the projections 33  die casting and the
inner matrix is formed being acted on by the springs 17A and 17B  either by
die casting using a zinc-based alloy 110 located in said slots 13A and 13B.
Thus, or by moulding techniques using a synthetic 50  as shown in Figure 1,
the tumblers 31A and  plastics material. 32A are normally biased into
positions in   3. A plug according to claim 1, wherein which end portions
thereof project outwardly  one of the staking bars which serve as abut- of
the housing 10 for locking engagement ment members for the springs which
act on 115 with corresponding formations of the lock  the tumblers forms
part of the means for 55 cylinder (not shown). Rotation of the plug
locking the inner matrix within the outer within the cylinder is thus
normally pre-  housing. vented. However, when the correct key is   4. A
plug according to claim 3, wherein inserted in the key slot 26, movement of
such striking bar engages lugs on the inner 120 the tumblers 31A and 32A
against the action  matrix, the lugs being disposed between 60 of the
springs 17A and 17B is effected to  alternate springs. move the tumblers
into their retracted posi-   5. A plug according to claim 3, wherein tions.
the inner matrix is provided with end tabs    3
1,496,569 which engage within channels formed in-             ARTHUR R.
DAVIES, ternally of the outer housing.                     Chartered Patent
Agents, 6. A plug for a locking device of the               27, Imperial
Square, kind specified substantially as hereinbefore
Cheltenham, 5 described with reference to and as shown in
and the accompanying drawings.                            115, gh Holborn,
7. A locking device of the kind specified            London, W.C.1.
includes a plug according to any one            Agents for the Applicants.
of   the preceding claims. Printed for Her Majesty's Stationery Office by
Burgess & Son (Abingdon), Ltd.-1977. Published at The Patent Of ice 25
Southampton Buildings, London, WC2A 1AY, from which copies may be obtained.


