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@ Lock.

@ In a plate tumbler lock, each tumbler spring (30) is
positioned centrally between guide faces of the lock which
define the path of movement of the tumbler. The releasing
position of the tumbler is defined by contact between the
tumbler and key at a position nearer to one {26) of the guide
faces than to an opposite {25) guide face.
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Title: "Lock"

This invention relates to a lock comprising a hollow
housing, a tumbler carrier mounted in the housing and
formed with a keyway which extends into the tumbler
carrier from one face thereof, called herein the outer
end face, an aperture which intersects the keyway and is
spaced from the outer end face, a tumbler disposed in the
aperture and a resilient element engaged with the tumbler
carrier and with the tumbler in a manner to urge the
tumbler towards a 1locking position in which an end
portion of the tumbler projects from the tumbler carrier
into a recess in the housing, the tumbler also having a
releasing position in which the end portion of the
ftumbler 'is not engageable with the housing and the
tumbler carrier having guide faces for co-operation with
the tumbler collectively to guide the tumbler for move-
ment relative to the tumbler carrier along a path between
the locking and releasing positions, and to restrain
movement of the tumbler relative to the tumbler carrier
transverse tq said path.

The invention also relates to a combination of the
lock with a key which is insertable into the keyway of
the tumbler housing to displace the tumbler to the
releasing position.

Locks known as disc tumbler locks are examples of
locks of the kind referred to. Usually, a ﬁumber of
tumblers are provided in a lock of the kind referred to,
each tumbler being disposed within its own aperture in
the tumbler carrier and guided by respective guide faces
of the tumbler carrier along a path which is parallel to



20

25

30

35

0105405

the paths of movement of the other tumblers. Commonly,
the tumbler carrier is rotatable relative to the housing
when the proper key is present in the keyway. However,
locks in which the tumbler carrier is freed for displace-
ment relative to the housing by insertion of the proper
key and is always restrained against rotation relative to
the housing fall within the scope of the invention.

A general requirement of locks of the kind referred
to is that it should be possible to provide a large
number of different tumbler configurations in a range of
locks, all of which 1locks have respective tumbler
housings of the same form and size. To this end, the
tumblers are usually formed as substantially flat plates
so that a relatively large number of tumblers can be
accommodated in a tumbler housing of given length. For
guiding each of these tumblers, there is provided in the
tumbler carrier two pairs of flat, mutually opposed,
parallel guide faces with the guide faces of one pair
being perpendicular to those of the other pair. The
resilient elements are generally arranged in two rows
between which there 1lies a 1longitudinal axis of the
tumbler housing, resilient elements engaged with
alternate tumblers being disposed at opposite sides of
the axis.

According to the present invention, the resilient
element of a lock of the kind referred to, or each
resilient element engaged with a corresponding tumbler,
is positioned centrally between the corresponding guide
faces of the tumbler carrier. In a case where one or
more pairs of flat, mutually opposed, parallel guide
faces are associated with one tumbler, a centre of the
resilient element 1lies substantially mid-way between
respective planes defined by the guide faces. It will be
understood that the resilient element itself may extend
beyond these planes. In certain cases, the resilient
element or the centre thereof may 1lie not directly
between opposed guide faces but at a position which would
be between the guide faces, if produced.
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A lock in accordance with the invention can
conveniently be so arranged that the resilient element
can co-operate properly with the tumbler when the tumbler
is in either one of two alternative orientations which
differ by rotation of the tumbler through 180° about an
axis lying centrally between the guide faces.

In a lock of the kind referred to, the tumbler has a
first face which, when the key holds the tumbler in its
releasing position against the action of the resilient
element, rests on the key and exerts thereon a force
derived from the resilient element. In a lock in
accordance with the present invention, this first face
preferably lies other than centrally between the guide
faces, produced if necessary. With this arrangement, the
key which is capable of co-operating with the first face
of the tumbler to_hold the tumbler in its releasing
position when the tumbler has one of said alternative
orientations will not necessarily hold the tumbler in its
releasing position when the tumbler has the second of
said alternative orientations. Two different locks, for
operation by different keys, can be produced by assembly
of identical components, including identical tumblers.

An example of a lock and key embodying the invention
will now be dé&scribed, with reference to the accompanying
drawings, wherein

FIGURE 1 shows a cross-section of the lock in a
plane containing a longitudinal axis of the 1lock,
together with a shank of a key present in a keyway of the
locks; . '

FIGURE 2 shows a cross-section on the line II-II of
Figure 1;

FIGURE 3 shows a corresponding cross-section of the
lock with the key absent;

FIGURE 4 shows a corresponding cross-section of the
lock during insertion of the key;

FIGURE 5 is a plan view of the key isolated from the
lock; '

FIGURE 6 shows a cross-section on the line VI-VI of
Figure 5;
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FIGURE 7 illustrates a modification of the lock by
way of a cross-section corresponding to Figure 1; and

FIGURE 8 illustrates a tumbler of the modified lock.

The lock shown in Figures 1 to 4 comprises a housing
10 which may be of generally cylindrical form or may have
some other external shape by which the housing is adapted
to fit in a device which is to be controlled by the lock.
In the internal surface of the housing there are formed
at diametrically opposite positions two grooves 11 and 12
which extend along the entire length of the housing, are
rectilinear and are parallel to an axis 13 defined by the
housing.

Within %the housing, there is mounted a tumbler
carrier 14 having at one end a head 15 which overlaps
with an end face of the housing to prevent axial movement
of the tumbler carrier relative to the housing in one
direction. Relative axial movement in the opposite
direction is prevented by an annular retainer 16 secured
on the housing 10 and extending therefrom towards the
axis 13 to overlap with a shoulder on the tumbler carrier
which faces away from the head 15. An end portion of the
tumbler carrier adjacent to the retainer 16 is adapted to
drive a driven member of the controlled device. For
example, a pair of flats may be formed on this end
portion or the end portion may be provided with an
eccentric element or cam.

A keyway extends through the interior of the tumbler
carrier 14 from an outer end face 17 thereof, which is
remote from the retainer 16, at least a part of the way
towards an opposite end face of the tumbler carrier. 1In
the example illustrated, the keyway extends to a bore 18
formed in the end portion of the tumbler carrier adjacent
to the retainer. The keyway has a rectangular cross-
section, as viewed in a direction along the axis 13. The
key for use with the lock has a shank 19 whiech is a
sliding fit within the keyway and has two larger faces
and two smaller faces. A free end portion 20 of the
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shank remote from a handle 21 of the key is of conical
form.

A number of apertures is provided in the tumbler
carrier 14, each of these apertures extending through the
tumbler carrier from a side thereof which is adjacent to
the groove 11 to a side thereof adjacent to the groove
12, when the key 1is absent from the 1lock. These
apertures are spaced apart along the axis 13. Each of
these apertures has the same shape and dimensions and
therefore only one of the apertures, indicated by the
reference numeral 22, will be described.

As viewed in a direction from the groove 11 to the
groove 12, when the key is absent from the lock, the
aperture 22 is rectangular and is bounded by a first pair
of guide faces, 23 and 24, which are f;gt, parallel to
each other and perpendicular to the axis 13. A seéond
pair of flat, parallel guide faces 25, 26, which (see
Figure 2) are parallel to the axis also form part of the
boundary of the aperture 22. The guide faces 23 and 24
are considerably larger than the guide faces 25 and 26.
The guide faces 25 and 26 are spaced from and lie at
opposite sides of the axis. It will be seen that the
guide faces 23 and 24 are intersected by the keyway
(which contains the axis 13), by a space 36 defined by
the tumbler carrier for containing springs hereinafter
mentioned and by a further space 37 extending from the
keyway to the circumference of the tumbler carrier at a
position remote from the space 36.

‘Within each of the apertures formed in the tumbler
carrier to intersect the keyway, there is disposed a
respective tumbler. The tumbler occupying the aperture
22 is 1indicated by the reference numeral 27. This
tumbler is guided by the guide faces 23 to 26 for
movement along a path which is perpendicular to the axis
13 and extends between the grooves 11 and 12 when the key
is absent from the lock. The tumbler has opposite end

portions 28 and 29 which can be received in the grooves
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11 and 12 respectively. With the tumbler 27, there is
engaged a respective spring 30 which urges the tumbler
into a locking position in which the end portion 28
engages in the groove 11. The other tumblers are
arranged in a corresponding manner and have associated
springs also arranged in a corresponding manner. It will
be noted that all of the tumblers are urged by their
springs towards the groove 11.

The tumbler 27 defines a central opening 31, a part
of which is occupied by the spring 30. The spring bears
against a boundary of the opening near to the groove 11

and also bears against shoulders provided on the tumbler

" housing 14 adjacent to the tumbler 27 and facing

generally towards the groove 11.

A further opening is formed in the %umbler 27 at a
position near to the end portion 29. Through this
opening there extends a bar 32 which alsp extends through
corresponding openings in the other tumblers. It will be
seen that the bar 32 is a close fit in the tumbler 27 so
that when the tumbler 1is displaced relative to the
tumbler housing, the bar moves with the tumbler. As
shown, a further one of the tumblers may also receive the
bar with a cibse fit to provide good control over move-
ment of the bar. However, the remaining tumblers receive
the bar in somewhat larger openings so that limited
movement of these tumblers relative to the bar is
permitted.

In all positions of +the tumbler 27 along its
permitted path of movement, the axis 13 extends through
the opening 31. When the key is introduced into the
keyway, the tip of the conical end portion 20 travels
along the axis 13 and therefore enters the central
opening of the tumbler. The conical surface of the key
shank engages a surface 33 of the tumbler which forms a
part of the boundary of the opening 31. Sliding of the
end portion 20 of the key shank on the surface 33 drives
the tumbler from the groove 11 towards the groove 12 by a



15

20

25

30

35

-

0105405
-7 -

camming action. As the key reaches its fully inserted
position, a further surface 34 on the tumbler, which also
forms a part of the boundary of the opening 31, comes to
rest on a location surface 35 of the key so positioned in

relation to the axis 13 that the tumbler occupies its
releasing position, in which the entire tumbler 1lies

within the tumbler carrier 14 and the end portions 28 and
29 cannot engage the housing 10.

It will be noted that, during initial displacement
of the tumbler from its locking position by the key,
there is no engagement between the key and the surface 34
of the tumbler. The majority of the wear which occurs as
a result of sliding contact between the tumbler and key

during insertion of the key occurs at the surface 33 of
the tumbler, rather than at the surface 34. Since it is
this latter surface which is relied upon to establish the
releasing position of the tumbler, the key will establish
the releasing position of the tumbler reliably even when
considerable wear of the tumbler has occurred.

The tumbler 27 can be received between the guide

" surfaces 23 to 26 in either one of two alternative

orientations which differ by rotation of the tumbler
through 180° about an axis perpendicular t6 the axis 13
and parallel to each of the guide faces. Since the
surface 34 of the tumbler does not lie centrally between
the guide facés, the position of this surface differs
between these two orientations. The location surface 35
of the key lies in a recess formed in one of the larger
faces of the key and extending from one of the smaller
faces a part of the way towards the opposite smaller
face. Thus, the position of +the location surface
corresponds to the position of the surface 34 of the
tumbler when.the key is fully inserted and the tumbler
has one of its alternative orientations. When the
tumbler has the alternative orientation, the fully
inserted key would not hold the tumbler in its releasing

position. For example, the surface 34 of the tumbler may
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then bear on an unr-recessed part of a major }ace of the
key shank so that the tumbler is held in a position in
which the end portion 29 extends into the groove 12.

Location surfaces are provided on the key for each
of the tumblers. The key may be a double-entry key, in
which case there is provided at each of the larger faces
of the key shank a respective location surface for all of
the tumblers. Each location surface is formed by moving
a cutting tool in a direction parallel to the larger
faces of the key and perpendicular to the smaller faces
of the key towards and beyond one of the smaller faces a
part of the way towards the other smaller face. The
shape of the cutting tool and its position relative to
the key shank is selected according to the required
position of the location surface concerned.

The bar 32 is intended to permit operation of the
lock by a master key capable of moving to their releasing
positions those tumblers in which the bar is received
with a close fit. The arrangement is such that the bar
then necessarily moves each of the other tumblers to its
releasing position. Within or adjacent to the head 15 of
the tumbler carrier, there may be provided in the keyway
an obstruction which prevents insertion of certain keys
into the lock whilst permitting the insertion of other
kevs having an appropriate groove in the key shank to
provide clearance for the obstruction. The position of
the obstruction may vary as between different samples of
the lock so that a slave key which can be inserted in one
lock cannot be inserted in another but a master key can
be inserted into both.

As shown in Figure 7, the lock may be modified by
omission of the bar 32 and arrangement of alternate
springs at opposite sides of the axis of the lock. 1In
Figure 7, there is shown a tumbler 40 provided with a
spring 41 for urging the tumbler in the upwards
direction, as shown in the drawing. Adjacent to the
tumbler 40, there is a tumbler 42 provided with a spring
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43 for urging the tumbler U2 downwards, as shown in the
drawing. It will be noted that each of the springs 41
and 43 is disposed at that side of the axis of the lock,
away from which the spring urges the associated tumbler.

The tumbler 42 is illustrated in Figure 8, where it
can be seen that the tumbler has an opening 44 for
receiving the spring 43 and which is separate from the
central opening 45 of the tumbler. The tumbler has a
face 46 which forms a part of the boundary of the central
opening 45 and which engages a corresponding location
surface on the key. It will be noted that the opening 4l
lies mid-way between lateral margins of the tumbler;
whereas the surface 46 lies near to one lateral margin
and remote from the other 1lateral margin. In the
assembled lock, the centre of the opening 44 1lies
cent;ally between guide faces of the locﬁ'which guide the
tumbler 42; whereas the surface U6 lies much nearer to
one guide face of thé lock than to an opposite guide
face. ,

A further part of the boundary of the opening 45 is
defined by a surface 48 which faces in the same direction
as does the surface 46, that is away from the opening 44,
and which extends from the vicinity of the surface 46 to
an opposite lateral boundary of the opening 45. A part
of the surface 48 lies centrally between the guide faces
of the body with which the tumbler engages and is aligned
with the longitudinal centreline of the opening Ul, and
therefore with the centreline of the spring 43 received
in that opening. 7

As shown in Figure 7, there are at the free end of
the key shank 19 two mutually inclined faces 49 and 50
which intersect on the longitudinal centreline of the key
and are inclined equally and in opposite directions to
that centreline. The faces 49 and 50 do not: extend
across the full width of the key. They occupy only a
middle part of the end of the key, being formed on a
relatively narrow free end portion 51 of the key and thus
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spaced from both lateral margins of the éey. There
extend between the narrow end portion 51 of the key and
one lateral margin a further pair of mutually ineclined
faces 52 and 53 which are parallel to the faces 49 and 50
respectively but offset therefrom towards one lateral
margin of the key. ' A corresponding pair of faces (not
shown) is provided adjacent to the other lateral margin
of the Kkey.

When the key is inserted into the lock, the tumbler
shown in Figure 8 is first engaged by the face 49 on the
end portion of the key, this face engaging the face U8 of
the tumbler over a region which, in substance, includes
the axis of the associated spring U43. As the key is
moved along the lock, the surface 48 of the tumbler
slides on the face 49 of the key and then. onto a face of
the key which is parallel to the direction of movement of
the key. 1In this way, the tumbler is moved a part of the
way towards its releasing position. The face 52 of the
key then engages the surface 46 of the tumbler and
continued movement of the key along the lock causes the
tumbler to move into or through its releasing position,
the surface U48 of the tumbler then being raised clear of
the key. When the key has been fully inserted, the
position of the tumbler is determined by engagement of
the surface 46 with a corresponding location surface on
the key. It will be noted that the releasing position of
the key will not be affected by wear of the surface 48
which is subjected to the initial sliding contact between
the tumbler and key upon insertion of the key.

As shown in Figure 7, each aperture of the tumbler
carrier which receives one of the tumblers is bridged by
a part of the body with which one end portion of the
associated spring is engaged. The part of the body which
bridges the aperture containing the tumbler 42 is
indicated by the reference numeral 54. As the tumbler is
moved to or through its releasing position, the bridging
part 54 of the tumbler carrier enters the opening 44 and
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reduces the risk of deformation of the 1limbs 55 and 56 of
the tumbler which lie on opposite sides of the opening
Wy, The bridging parts of the tumbler carrier support
the tumblers and contribute significantly to the strength
of the tumbler carrier.

The tumbler U2 is generally flat. However, adjacent
to one lateral margin, this tumbler includes an out-
standing portion 47 which is bent somewhat with respect
to the remainder of the tumbler and departs from the
generally flat condition of the tumbler. Each tumbler of
the modified lock is provided with a similar outstanding
portion. The outstanding portions of those tumblers with
springs at the same side of the axis of the lock form a
single, substantially rectilinear row, when the tumblers
are in their releasing positions and the outstanding
portions of the tumblers with springs ‘at the oppoéite
side of the axis of the lock form a second substantially
rectilinear row. The ‘outstanding portions of the
tumblers can readily be sensed by fingers of a person
assembling the lock or by a machine which assembles the .
lock, to assist in establishing the required orientation
of the tumblers.

In both.the modified and unmodified versions of the
lock, when the key has been fully inserted, it engages
the tumblers at respective positions relative to the.
tumbler housing which are spaced apart in a first
direction along the key and in a second direction trans-
verse to the length of the key and transverse to the
direction of movement of the tumblers relative to the
tumbler housing. -

In the kev illustrated in Figure 5, recesses extend
more than half of the way across a respective larger face
of the key shank from a respective smaller face towérds
the opposite smaller face. There is on each larger face
a sinuous rib which extends along the key shank between
the recesses and which engages the tumblers during move-
ment of the key into and out of the lock. Alternatively,
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each recess may extend from a respective émaller face
less than half of the way across a respective larger face
towards the opposite smaller face, thereby leaving a
rectilinear central rib on the larger face, the rib
having spurs which extend to respective smaller faces of
the shank.
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CLAIMS:

1. A lock comprising a hollow housing (10), a tumbler
carrier (14) mounted in the housing and formed with a
keyway which extends into the tumbler carrier from one
face thereof, herein called the outer end face, and with
an aperture which intersects said keyway and is spaced
from the outer end face of the tumbler carrier, a tumbler
(27) disposed in said aperture and a resilient element
(30) engaged with the tumbler carrier and with the
tumbler in a manner to urge the tumbler towards a locking
position in which an end portion of the tumbler projects
from the tumbler carrier into a recess (11) in the
housing, the tumbler also having a releasing position in
which the end portion of the tumbler is not engageable
with the housing and the tumbler carrier having guide
faces (23,24,25,26) for co-operation with the tumbler
collectively to guide 'the tumbler for movement relative
to the tumbler carrier along a path between the locking
and releasing positions and to restrain movement of the
tumbler relative to the tumbler carrier transverse to
said path, wherein the resilient element (30) is
positioned centrally between the guide faces of the
tumbler carrier (produced if necessary).

2. In combination, a lock according to Claim 1 and a
key wherein the tumbler has a first face (35) which, when
the key holds the tumbler in its releasing position
against the action of the resilient element, rests on the
key and exerts thereon a force derived from the resilient
element (30) and wherein said first face does not lie

centrally between the guide faces (23-26) (produced if
necessary).

3. A combination according to Claim 2 wherein the
tumbler has a second face (33) for co-operation with the
key during insertion of the key into the keyway, the
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action of the key on said second face then displacing the
tumbler from its locking position to its releasing
position.

4, A combination according to Claim 2 comprising at
least two tumblers, so arranged that, after insertion of
the key into the tumbler housing, the key engages the
tumblers at respective positions relative to the housing
which are spaced apart in a first direction along the key
and in a second direction transverse to the length of the
key and transverse to the direction of movement of the
tumblers relative to the tumbler housing.

5. A combination according to any one of Claims 2 to 4
comprising a plurality of tumblers and wherein adjacent
tumblers are urged in respective ppposiﬁe directions by
their respective resilient elements.

6. A combination according to any one of Claims 2 to U4
comprising a plurality of tumblers mounted in respective
apertures in the tumbler carrier, wherein the tumblers
are urged in the same general direction relative to the
tumbler carrier.

7. A combination according to Claim 5 or Claim 6
wherein the key has a shank (19) with two opposite larger
faces and two opposite smaller faces and wherein each
tumbler, when held in its releasing position by the key,
is urged in a direction from one larger face of the key
shank towards the other larger face.

8. A combination according to Claim 7 wherein the key
has in said one larger face a recess (352) in which a
respective one of the tumblers engages when the tumblers
are held in their releasing positions by the key and the
recess extends from one of said smaller faces across the
larger face a part of the way towards the other of the

smaller faces.
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9. A lock according to Claim 1 wherein tHe resilient
element (30) is remote from said end portion of the
tumbler (27) which projects into the recess (12) in the
housing when the tumbler is in its locking position.

10. Any novel feature or novel combination of features

disclosed herein or in the accompanying drawings.
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