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(54) IMPROVED LOCK

(57) A tumbler for positioning in a bore perpendicular
to a keyway in a lock for selectively engaging a feature
of a key within the keyway, said tumbler comprising a
male part that interlocks with a female part about a com-
pressed spring; the male part having retaining teeth for
selectively engaging an inner notch or an outer notch of
the female part, such that when said retaining teeth en-

gage the outer notch, the tumbler has a first configuration
with an uncompressed overall length and on compres-
sion assumes a second configuration wherein the teeth
of the male part engage the inner notch in the female
section so that the overall length of the lock component
is reduced, the change being irreversible.
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Description

BACKGROUND

[0001] The present invention is directed to improve-
ments to cylinder locks.
[0002] Cylinder locks consist of a stator or housing
which is also known as a block, having a barrel for a rotor
or cylinder (also known as plug) that rotates within the
barrel. The lock is provided with tumblers which are pin-
like elements that sit within a part of a radial bore hole
that extends from the keyway in the rotor, crossing the
rotor into the stator. The tumbler is positioned proximally
to the keyway. The bore extends into the stator, and there
is a second pin like element within the stator, that is bi-
ased towards the tumbler by a biasing spring that is held
in place by a plug that blocks the distal end of the bore.
[0003] The perimeter of the cylinder, where it contacts
the barrel is known as the shear line. To rotate the cyl-
inder, none of the tumblers or driver pins may bridge the
shear line. The features of the correct key within the key-
way position the tumblers and drivers in the correct po-
sitions so that none bridge the shear line, enabling the
key to be rotated, rotating the cylinder with it.
[0004] Rotating the cylinder with respect to the stator
unlocks the lock and typically allows the retraction of one
or more latches or bolts, allowing a door to be opened.
This can only happen if all the tumbler pins are within the
rotor and all the driver pins are within the stator such that
no part of any pin bridges the divide between the stator
and the cylinder. This is achieved by the proximal element
or pin lying fully within the cylinder and the distal element
or pin lying fully within the bore in the stator.
[0005] The cylinder is provided with a key way into
which a corresponding key may be inserted. The corre-
sponding key has protrusions or indentations that toggle
the tumblers and align their ends with the shear line, i.e.
the perimeter between the stator and cylinder to allow
the cylinder to be rotated.
[0006] In general, the more tumblers that are provided,
the better the lock and the more difficult it is to force since
the number of key options increases exponentially with
the number of tumblers.
[0007] The key may have a jagged edge, as common
in Yale® locks, a cylindrical shank as common in Chub®
locks, or a flat key with indentions as is common in Rav
Bareach® locks.
[0008] Rav Bareach® have a well deserved reputation
for their quality locks. The Rav Bareach® lock is a cylinder
lock that is opened using a flat blade dimpled key. Each
dimple engages and toggles a different tumbler. The
depth and position of the dimples provides different key-
lock combinations. In high security locks, the shape of
the depressions may also vary.
[0009] Mul-T-lock has developed the so-called 3 in 1
system wherein a lock is provided with three color coded
keys, typically red, yellow and green. The green key is
the basic one for opening the lock as provided. Insertion

and turning of a yellow coded key causes the end of one
or more pins to break and changes the configuration of
the lock so that the red key will no longer open it, with
the yellow key becoming the key for the lock. This pro-
vides a convenient way to change the configuration of a
lock twice, without having to remove and change the lock
cylinder.
[0010] There are various improvements and variations
to this type of lock-key combination. For example, USSN
2012/0055212 to Nicoara provides a further layer of so-
phistication to Rav Bariach’s lock and key combinations,
by providing flat blade keys mutually compressible actu-
ating elements, that are essentially telescopic studs that
align with and compress the pins of a tumbler and which
make duplicating the key more difficult. The pins used
are compound pins that include an inner pin and an outer
pin housing. Both pin and outer pin housing have beveled
edges that enable them to slide up and down as the key
is inserted into the keyway.
[0011] There is an ongoing need to provide additional
security features, and there is value in enabling locks to
be reconfigured using a key, without having to change
cylinders.
[0012] The tumblers that are pushed up into the bores
of the stator by the key are sometimes known as pins.
This term is appropriate if the element is a simple cylinder.
In some locks, more sophisticated elements are provid-
ed. For example, in German Utility Design DE
202004015051 titled "Locking cylinder for door lock com-
prises a housing pin having a first pin part and a second
pin part which slide into each other and a spring acting
between the first and second pin parts for moving the pin
parts", an element consisting of male and female com-
ponents around a spring is shown - see Fig. 3 thereof.
Insertion of the key causes the male component to be
squeezed into the female component, compressing the
spring. On removal of the key, the spring causes the male
component to move with respect to the female compo-
nent, restoring the overall length.
[0013] European patent number EP0763639 titled "Pin
tumbler and lock cylinder with such a pin tumbler" also
show a compressible element (referred to as a bolt) with
an internal spring. The compressible element has a male
component or shaft with a protruding ring referred to as
a shaped outer ridge around the shaft, that can be moved
in and out of a cylindrical housing or female component
referred to therein as a mounting bore, with the protruding
ring configured to slide within a circumferential indention
referred to therein as a widened section, that keeps the
male part (shaft) locked within the female part (mounting
bore), but allowed the overall element to be compressed
by applying a force that overcomes the resilience of the
spring. On releasing the compressive force, the spring
expands, forcing the male element (shaft) to slide out-
wards to assume its outer configuration, the protrusion
being stopped by the end of the circumferential indenta-
tion. Sometimes these compressible elements are re-
ferred to as pins, but this is somewhat confusing.
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[0014] https://www.reporteditor.com/reports/re-
port/bc8b718491be21b8/publicatio n_1 titled "Key Oper-
ated Locks" describes a method of changing the effective
lengths of the tumblers of a Yale™ type lock, using a
special reconfiguring keys. The effective lengths of the
tumblers may be shortened or lengthened.
[0015] United States Patent Number US 3,589,153 ti-
tled "Key Operated Lock" describes a key operated lock
including a housing having a cylindrical bore there-
through in which a plug is rotatably mounted. Apertures
extend radially outwardly in the housing from the bore
and each slideably receives a driver. Each driver is
aligned, in one position of the lock, with a tumbler as-
sembly movably positioned in an aperture in the plug.
The tumbler assembly - receiving apertures communi-
cate with a main key slot in the plug, and insertion of a
main key in this slot biases the several tumbler assem-
blies to a lock opening position in which the tumbler as-
semblies contact the drivers along a shear line lying in
the interface between the plug and body. The tumbler
assemblies are adjustable in their dimensions so that
they may be altered to permit a new key to be made
operative for opening the lock. Each tumbler assembly
includes two relatively moveable parts which are inter-
locked by a locking pin until it is desired to alter the as-
sembly’s dimension for key changing purposes. The lock-
ing pins are cammed to the interlocking positions by cam
plates. These cam plates pine up with the driver apertures
when the plug is rotated to a key changing position, and
in this position, a change key can be inserted in a change
key slot in the plug to bias each locking pin to a position
in which the two relatively movable parts of each tumbler
assembly are disengaged. The tumbler assemblies can
then automatically accommodate their dimensions to an
entirely different main key inserted in the main key slot.
Thus a second key is required in a second key slot to
reconfigure the main key.
[0016] United States Patent Number US 8,347,678 ti-
tled "Rekeyable Lock Cylinder Assembly" describes a
rekeyable lock cylinder assembly includes at least one
lock cylinder and a mortise lock adapter. Each lock cyl-
inder includes a cylinder body with a longitudinal axis. A
locking bar is disposed in the cylinder body for movement
transverse to, and rotationally about, the longitudinal ax-
is. A plug assembly having a tool receiving aperture is
disposed in the cylinder body and is rotatable about the
longitudinal axis. A plurality of pins and a corresponding
plurality of racks are disposed in the plug assembly. A
first member is moveable in response to application of a
force by a tool received through the aperture to simulta-
neously disengage all of the plurality of racks from the
plurality of pins. The mortise lock adapter includes a
housing configured for receiving the cylinder body of the
lock cylinder. A mortise lock actuator is coupled to the
plug assembly of the lock cylinder.
[0017] United States Patent Number US 7,634,931 ti-
tled "Rekeyable Lock Cylinder Assembly With Adjustable
Pin Lengths" describes a rekeyable lock cylinder includes

a plug body and a backing rack that cooperate to define
a plurality of pin chambers within the lock cylinder, with
each of the pin chambers housing a corresponding pin.
Movement of the backing rack changes the configuration
of the pin chambers, thereby allowing the corresponding
pins to change configuration to match the bitting on a
valid key.
[0018] United States Patent Number US 4,732,023 ti-
tled "Modifiable Cylinder" describes a modifiable cylinder
which comprises a plug and a cylinder body. The plug
fits into the cylinder body and has a keyway and a plurality
of bottom pin holes which are disposed above and per-
pendicular to the keyway. Each of the bottom pin holes
has a bottom pin. The cylinder body comprises a main
chamber housing and a subchamber housing. The main
chamber housing has a plurality of top pin holes, each
of which has a spring and a top pin. In open position, the
top pin holes are aligned with the bottom pin holes. The
subchamber housing has a plurality of top pin holes, each
of which has a spring, a top pin and several discs. When
the plug is turned to the modifying position, the top pin
holes are aligned with the bottom pin holes so that the
discs can be moved into the bottom pin holes so as to
modify the inner combination of the cylinder.
[0019] European Patent Number EP 2,184,426 titled
"Lock Cylinder, In Particular for a Door Lock" describes
a lock wherein the closing cylinder has a housing con-
taining a first spring acting on a housing pin and a core
rotating in a cavity. A second spring is fitted between the
first pin part and the second pin part. This spring is
stressed in the direction of the core. The first pin part is
in the form of a shell, and the second one has a widened
end facing the core.
[0020] United States Patent Number US 3,802,234 ti-
tled "Pick-Resistant Lock Construction Including Jam-
ming Feature" describes a keyed, pin tumbler type lock
that has one or a series of jamming pin members in the
casing intermediate the path of rotation of the lock cylin-
der between locked and unlocked positions. Attempted
rotation of the lock cylinder from locked toward unlocked
position without use of the key permits the jamming pin
members to move inwardly partially into the lock cylinder
jamming it against further rotation to the unlocked posi-
tion. The jamming pin members are axially split pins out-
wardly axially abutted by spring urged wedge members
which force the split pins partially into the lock cylinder
pin openings while radially separating the split pins to
engage them axially outward with casing shoulders,
thereby permanently positioning the jamming pins in lock
cylinder jamming position.

SUMMARY OF THE INVENTION

[0021] A first aspect is directed to a tumbler for posi-
tioning in a bore extending radially from a keyway in a
lock for selectively engaging a feature of a key within the
keyway, said tumbler comprising a male part that inter-
locks with a female part about a compressed spring; the
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male part having retaining teeth for selectively engaging
an inner notch or an outer notch on inner surface of the
female part, such that when said retaining teeth engage
the outer notch, the lock component has a first configu-
ration with an uncompressed overall length and on com-
pression assumes a second configuration wherein the
teeth of the male part engage the inner notch in the inner
surface of the female section, so that the overall length
of the tumbler is reduced, such that the reduction in length
of the tumbler is irreversible.
[0022] In some embodiments, a plurality of inner notch-
es are provided, and the tumbler is able to assume a
plurality of shortened lengths.
[0023] The retaining teeth are locking such that the
tumbler may be compacted, but once compacted, the
tumbler may not be extended again.
[0024] Typically, the male and female parts each have
a flat surface parallel to the keyway.
[0025] Typically, the male and female parts further
comprise beveled edges around said flat surfaces.
[0026] Alternatively, the male and female parts have
dome shaped outer surfaces.
[0027] Optionally, the tumbler further comprises an in-
ner pin having a length equal to the combined length of
the interlocked male and female parts when the teeth of
the male part engage the inner notch of the female part
and the lock component is compacted.
[0028] Optionally, the tumbler further comprises a fill-
ing disk such that the filling disk and the inner pin have
a combined length equal to the combined length of the
male and female parts when the teeth of the male part
engage the outer notch of the female part and the lock
component is not compacted.
[0029] A second embodiment is directed to a tumbler
assembly comprising a tumbler, a driver, a spring and a
plug within a bore; the tumbler for positioning in a bore
perpendicular to a keyway in the lock for selectively en-
gaging a feature of a key within the keyway, said tumbler
comprising a male part that interlocks with a female part
about a compressed spring; the male part having retain-
ing teeth for selectively engaging an inner notch or an
outer notch on inner surface of the female part, such that
when said retaining teeth engage the outer notch, the
lock component has a first configuration with an uncom-
pressed overall length and on compression assumes a
second configuration wherein the teeth of the male part
engage the inner notch in the female section so that the
overall length of the tumbler is reduced.
[0030] Typically, the male and female parts each have
a flat surface parallel to the keyway and beveled edges
around said flat surfaces.
[0031] Alternatively, the male and female parts each
have dome shaped ends.
[0032] Typically, the male part is fabricated from a re-
silient, elastic material.
[0033] Typically, the resilient, elastic material is a metal
alloy.
[0034] Optionally, the teeth of the male part have outer

tapered surfaces and lower flat surfaces and the metal
or alloy of the male part has a Young’s modulus such
that the teeth may be forced inwards to enable the tum-
bler to be compacted, but the compaction is irreversible.
[0035] In one embodiment, the tumbler comprises an
inner pin having a length equal to the combined length
of the interlocked male and female parts when the teeth
of the male part engage the inner notch of the female
part and the lock component is compacted.
[0036] Optionally, the tumbler assembly further com-
prises a filling disk such that the filling disk and the inner
pin have a combined length equal to the combined length
of the male and female parts when the teeth of the male
part engage the outer notch of the female part and the
lock component is not compacted, but on compacting,
the filling disk is expelled out of the lock component into
the bore.
[0037] A third aspect is directed to a lock comprising
a cylinder configured to rotate within a barrel, and pro-
vided with a tumbler assembly, comprising a tumbler, a
driver, a spring and a plug within a bore extending radially
from a keyway in a lock for selectively engaging a feature
of a key within the keyway, said tumbler comprising a
male part that interlocks with a female part about a com-
pressed spring; the male part having retaining teeth for
selectively engaging an inner notch or an outer notch of
the female part, such that when said retaining teeth en-
gage the outer notch, the tumbler for assuming a first
configuration with an uncompressed overall length and
on compression assuming a second configuration
wherein the teeth of the male part engage the inner notch
in the female section so that the overall length of the
tumbler is reduced, wherein the reduction in overall
length of the tumbler is irreversible.
[0038] Optionally, the male and female parts each
have a flat surface parallel to the keyway and beveled
edges around said flat surfaces.
[0039] Alternatively, the male and female parts each
have domed ends.
[0040] Optionally, the tumbler further comprises an in-
ner pin having a length equal to the combined length of
the interlocked male and female parts when the teeth of
the male part engage the inner notch of the female part
and the lock component is compacted; a filling disk such
that the filling disk and the inner pin have a combined
length equal to the combined length of the male and fe-
male parts when the teeth of the male part engage the
outer notch of the female part and the lock component
is not compacted, but on compacting, the filling disk is
expelled out of the lock component into the bore, such
that inserting a key having a shallow dimple into the key-
way and rotating causes the beveled surfaces to press
against barrel lock component to assume a compacted
state and to expel the filling disk out of the lock component
and into the bore.
[0041] In some embodiments, the lock further compris-
es a socket on opposite side of cylinder from tumbler
bore, such that rotation of cylinder through a preset angle,
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causes the filling disk to be ejected out of the bore by the
spring, and into the socket.
[0042] The preset angle may be 180°.
[0043] It will be appreciated that the lock may further
comprise additional tumblers.
[0044] A fourth aspect is directed to a method of chang-
ing a key and lock combination of a lock comprising a
cylinder configured to rotate within a barrel, by providing
a tumbler within a bore extending radially from a keyway
in a lock for selectively engaging a feature of a key within
the keyway, said tumbler comprising a male part that
interlocks with a female part about a compressed spring;
the male part having retaining teeth for selectively en-
gaging an inner notch or an outer notch of the female
part, such that when the retaining teeth engage the outer
notch, the lock component has a first configuration with
an uncompressed overall length and on compression as-
sumes a second configuration wherein the teeth of the
male part engage the inner notch in the female section
so that the overall length of the lock component is re-
duced, wherein the reduction in length of the tumbler is
irreversible.
[0045] Optionally, the tumbler has a plurality of inner
notches and may assume a plurality of reduced lengths.
[0046] Optionally, the male and female parts each
have a flat surface parallel to the keyway and beveled
edges around said flat surfaces.
[0047] Alternatively, at least one of the male and fe-
male parts has a domed end.
[0048] In some embodiments, the tumbler further com-
prises an inner pin having a length equal to the combined
length of the interlocked male and female parts when the
teeth of the male part engage the inner notch of the fe-
male part and the lock component is compacted.
[0049] Typically, the radially extending bore further in-
cludes a driver, a spring and a plug.
[0050] Optionally, the radially extending bore further
comprises a filling disk such that the filling disk and the
inner pin have a combined length equal to the combined
length of the male and female parts when the teeth of
the male part engage the outer notch of the female part
and the lock component is not compacted, but on com-
pacting, the filling disk is expelled out of the lock compo-
nent into the bore.
[0051] The method of changing the key comprises in-
serting a key having at least one shallow dimple corre-
sponding to a tumbler having a first lock component into
the keyway and rotating the key to compact the first lock
component, thereby ejecting the filling disk into the bore,
such that on rotating the cylinder through the preset an-
gle, the filling disk is transferred to the socket.

BRIEF DECRIPTION OF FIGURES

[0052] For a better understanding of the invention and
to show how it may be carried into effect, reference will
now be made, purely by way of example, to the accom-
panying drawings.

[0053] With specific reference now to the drawings in
detail, it is stressed that the particulars shown are by way
of example and for purposes of illustrative discussion of
the preferred embodiments of the present invention only,
and are presented in the cause of providing what is be-
lieved to be the most useful and readily understood de-
scription of the principles and conceptual aspects of the
invention. In this regard, no attempt is made to show
structural details of the invention in more detail than is
necessary for a fundamental understanding of the inven-
tion; the description taken with the drawings making ap-
parent to those skilled in the art how the several forms
of the invention may be embodied in practice. In the ac-
companying drawings:

Fig. 1 is a schematic representation of a lock housing
or stator, having a pair of cylinders, each within a
barrel, and corresponding keys.
Fig. 2 is a sectional view of a compactable tumbler
in its extended state;
Fig. 3 is a sectional view of the compactable tumbler
of Fig. 2 in a compacted state;
Fig. 4 is a sectional view of a lock showing a cylinder
(also known as rotor, or plug) in the barrel of a stator
(housing), and a tumbler system that includes the
compactable tumbler. Also shown is part of a key in
the keyway, such that a dimple is aligned with the
compactable tumbler and receives the end of the
compactable lock element, resulting in the cylinder
being able to turn within the barrel;
Fig. 5 shows a sectional view of the lock of Fig. 4,
wherein a key with a shallow dimple is inserted into
the keyway, causing the compactable tumbler to ex-
tend into the bore within the stator of the lock;
Fig. 6 shows a modified compactable tumbler its ex-
tended state, the modified tumbler having an inner
pin. Also shown is a filling disk;
Fig. 7 shows the modified compactable tumbler of
Fig. 6, in its compacted state, ejecting the filling disk;
Fig. 8 shows the modified compactable tumbler of
Fig. 7 within the cylinder of a lock, with a key in the
keyway, the key having a shallow dimple, such that
the filling disk is transferred from the compactable
tumbler to the bore extending into the barrel, and
remains within the barrel as the cylinder is turned by
the key;
Fig. 9 is a section through a lock and key showing
the modified compactable tumnbler in its non-com-
pacted state with the filing disk within the tumbler,
with a key having a deep dimple, and
Fig. 10 is a section through a lock and key showing
the modified compactable tumbler in its compacted
state, with a key having a deep dimple causing the
modified compactable tumbler to compact, ejecting
the filling disk from the modified compacted tumbler
into the bore.
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DECRIPTION OF EMBODIMENTS

[0054] With reference to Fig. 1, a cylinder block 2 is
shown. The cylinder block 2 contains a pair of cylinder
plugs 3 that each rotate within a barrel 4. There is a key-
way 6 within the cylinder plug for a key. The barrel 4 is
part of the stator 5. Rotating the key 8 causes the cylinder
plug 3 to rotate within the barrel 4 and to turn a transmis-
sion element 9 that transfers the torque of the key to
retract the latch or bolt of the lock (not shown).
[0055] Within the stator 5 or housing, are various bores
that include pin like elements known as tumblers and
driver pins. The key aligns the tumblers pins and drivers
such that the joining edges thereof are aligned with the
shear line between the cylinder and the barrel, allowing
the cylinder plug 3 to rotate.
[0056] The present invention is directed to a novel type
of lock component, known hereinbelow as a compactable
tumbler.
[0057] With reference to Fig. 2 a sectional view of a
compactable tumbler 101 is shown. Tumbler 101 is gen-
erally cylindrically shaped, and so its section, as shown
is generally rectangular. Tumbler 101 consists of a first
element 12 and a second element 14 coupled around a
spring 16. One of the first element 12 and the second
element 14 is provided with teeth 18 that engage a notch
20 in the other of the first element 12 and the second
element 14. As shown, the lower element 14 is provided
with teeth 18 and the upper element 12 is provided with
a notch 20. It will be appreciated however, that compacta-
ble tumbler 101 is reversible, and the male element 14
with the teeth 18 may be provided on the top, and the
female element 12 with the notch 20 may be provided on
the bottom. As shown, the base 24 of the bottom element
14 is flat, and it is provided with a beveled edge 22. Sim-
ilarly, the top element 12 has a flat base 24’ surrounded
with a beveled edge 22’. Alternatively, one or more of the
flat base and beveled edge may be replaced with domed
ends.
[0058] The overall length of the compactable tumbler
101 shown in Fig. 2, is X1. On application of a compres-
sive force to the compactable tumbler 101, distal compo-
nent 12 is rammed into proximal component 14, and teeth
18 engage a second notch 26. The compactable tumbler
101 then assumes a compacted configuration 102 shown
in Fig. 3, and has an overall length X2 such that X2 < X1.
[0059] Although shown with male, toothed component
14 on the lower element, and a female component 12
with notches 20, 26 as the upper element, it will be ap-
preciated that compactable tumbler 101 may be inserted
into a bore such that either element 12, 14 is proximal to
the keyway. The male, toothed component 14 and its
teeth 18 are generally fabricated from a resilient material,
typically a metal or alloy such as brass, but possibly a
ceramic or plastic having an appropriate degree of stiff-
ness and resilience. The distal surface of the teeth 18
are beveled but the upper surface of the teeth 18 are flat.
This configuration enables the teeth 18 to deform under

compacting pressure so that they disengage an outer
notch 20 and then engage an inner notch 26 such that
the overall length of the tumbler is reduced. This reduc-
tion is irreversible. The shape of the teeth do not allow
the shortened tumblers to revert to their extended non
compacted configurations. In some embodiments, not
shown, there are more than one inner notches 26. In such
embodiments, the tumbler may assume more than one
compacted length.
[0060] Unlike the components in prior art DE
202004015051 and European patent number
EP0763639 described hereinabove, which describe
compressible tumblers, the compactable lock compo-
nent 101 is designed such that application of a compact-
ing force causes the overall length of the compactable
tumbler 101 to change, such that the tumbler assumes a
shortened configuration and is locked into this configu-
ration. The distal component 12 and proximal component
14 may be fabricated from any suitable resilient metal,
such as brass, for example, where the Young’s modulus
enables the teeth 18 to be bent inwards slightly to allow
the pin to be compacted, but on compaction, the teeth ’8
spring out into the inner notch 26, and lock in place.
[0061] With reference to Fig. 4, a section through a
lock 28 showing a cylinder or cylinder 32 in the barrel 34
of a stator (housing) 35, and a bore 37 that includes a
tumbler 101 within the cylinder part, a distal driver pin 36
substantially within the part of the bore extending into the
stator, a resilient spring 38 and a plug 40. to enable the
cylinder to turn within the barrel, the tumbler and driver
pin must be aligned such that the connecting edge be-
tween them is at the shear line between the cylinder and
barrel.
[0062] Also shown is part of a key 30 in the keyway
31, such that a dimple A is aligned with the compactable
lock element 101 and receives one end 24 of the com-
pactable tumbler 101. The length X1 of the compactable
tumbler 101 is such, that the other end 24’ of the com-
pactable tumbler 101 is aligned with the shear line, i.e.
the join between cylinder 32 and barrel 34, with the distal
lock element, i.e. the driver pin 36 is wholly within the
housing 35. The retaining spring 38 is held in place by
the plug 40 and supports the compactable tumbler 101
and driver pin 36, such that the compactable tumbler 101
is pushed against the key 30. The dimple A in key 30 is
aligned with the compactable driver 101 and receives one
end 24 of the compactable driver 101, resulting in the
tumbler 101 lying completely within the cylinder 32, and
since neither tumbler 101 nor driver 36 span across the
shear line, i.e. the outer edge of the cylinder 40, the cyl-
inder 40 is able to turn within the barrel 34.
[0063] With reference to Fig. 5, a section through the
lock 28 is shown, mutatis mutantis, wherein a key 30’
having a shallower dimple B is provided. Consequently,
the proximal end 24 of the compactable tumbler 101 does
not sit so high up in the keyway 31, and the distal end
24’ of the compactable tumbler 101 protrudes beyond the
cylinder 32 into the barrel 34 of the stator, pushing the
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distal driver pin 36 against the compressed spring 38
supported by the plug 40.
[0064] In Fig. 5, due to the shallower dimple B of key
30’ not allowing the proximal end 24 of the compactable
tumbler 101 to sit so highly in the keyway 31, the distal
end 24’ of the compactable tumbler 101 extends beyond
the cylinder 32, into the cylinder block 34. Consequently,
the cylinder 32 is prevented from rotating in barrel 34 by
the protruding distal end 24’ of the compactable tumbler
101.
[0065] With reference to Fig. 6, a modification of com-
pactable tumbler 101 is shown. Modified compactable
tumbler 1101 consists of an upper part 112 and a lower
part 114 that are coupled together around a compressed
spring 116. One of the upper part 112 and lower part 114
is provided with teeth 118 and the other of upper part 112
and lower part 114 is provided with a notch 120. The
teeth 118 engage notch 120. As shown, the teeth 118
are provided as integral with lower part 114 and the notch
120 with the upper part 112, i.e. the lower part 114 is the
male part and the upper part 112 is the female part. It
will be appreciated, however, that the teeth 118 could be
provided on the upper part 112, and the notch 120 on
the lower part 114.
[0066] Modified compactable tumbler 1101 is an outer
pin or sleeve, having an inner pin 125 or insert. Inner pin
125 is shorter than modified compactable tumbler 1101
and a filling disk 127 is provided.
[0067] With reference to Fig. 7, the modified compacta-
ble tumbler 110 is shown in its compacted state 1102.
The lower part 114 is squeezed into the upper part 112
such that teeth 118 of lower part 114 engage an inner
notch 122 on the upper part 112. Thus modified com-
pactable lock element 110 in its compacted state 1102
is shorter than in its non compacted state 1101. Overall
length of compacted modified compactable tumbler 1102
is the same as the length of the inner pin 125, so squeez-
ing the compactable tumbler 1101 ejects the filling disk
127.
[0068] With reference to Fig. 8, if a key 30’ with a shal-
low dimple B is inserted into key way 31 of the modified
compactable tumbler 110 and rotated slightly, the bev-
eled edge 22 of the lower section 114 presses against
the barrel 34, and the lower section 114 is pushed into
the upper section 12, such that the compactable tumbler
110 moves from its non compacted state 1101 to its com-
pacted state 1102, with teeth 118 engaging inner notch
122.
[0069] In this manner, with reference to Fig. 9, the lock
with compactable tumbler 1101 is compatible with a key
30 with a deep dimple A, and can be used to open and
close the lock in a normal fashion. However, referring to
Fig. 10, if a key 30’ with a shallow dimple B is inserted in
the keyway 31, the filling disk 127 is ejected into the bore,
and rotating the key causes the compactable tumbler
1101 to compact, assuming the compacted configuration
1102. Rotating the key 30 through 180° rotates the cyl-
inder 32 through an appropriate preset angle, such as

180° which is the angle shown, and brings a socket 50
into alignment with the bore 37 of the tumbler. The com-
pressed spring 38 forces the filling disk 127 into the sock-
et 50.
[0070] In this manner, the tumbler of the lock 28 shown
is reconfigured from one that is openable by a deep dim-
ple A, to one that may be opened by a shallow dimple B.
In other words, the key that opens the lock 28 is changed.
[0071] It will be appreciated that a lock may have any
number of tumbler assemblies and typically has from 2
to 10 tumbler assemblies, each in its own bore. Any or
all of these may be configured with a compactable tum-
bler 1101 that enables the key required to open the lock
to be changed.
[0072] Thus the lock and key combination of a lock
including one or more compactable tumblers 1101 may
be changed one or more times by changing the key and
turning it, without requiring additional tools, or specialist
lock skills, simply by changing the key.
[0073] Although described for a dimpled key, it will be
appreciated that the compactable lock element de-
scribed hereinabove and the corresponding method of
changing the lock and cylinder combination may be
adapted for a jagged flat key or for a key with a cylindrical
shaft.
[0074] Several embodiments of the present invention
have been described. Nevertheless, it will be understood
that various modifications may be made without depart-
ing from the spirit and scope of the invention. Accordingly,
other embodiments are within the scope of the following
claims.
[0075] Thus persons skilled in the art will appreciate
that the present invention is not limited to what has been
particularly shown and described hereinabove. Rather
the scope of the present invention is defined by the ap-
pended claims and includes both combinations and sub
combinations of the various features described herein-
above as well as variations and modifications thereof,
which would occur to persons skilled in the art upon read-
ing the foregoing description.
[0076] In the claims, the word "comprise", and varia-
tions thereof such as "comprises", "comprising" and the
like indicate that the components listed are included, but
not generally to the exclusion of other components.

Claims

1. A tumbler for positioning in a bore extending radially
from a keyway in a lock for selectively engaging a
feature of a key within the keyway, said tumbler com-
prising a male part that interlocks with a female part
about a compressed spring; the male part having
retaining teeth for selectively engaging an inner
notch or an outer notch of the female part, such that
when said retaining teeth engage the outer notch,
the tumbler has a first configuration with an uncom-
pressed overall length and on compression assumes
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a second configuration wherein the teeth of the male
part engage the inner notch in the female section so
that the overall length of the lock component is re-
duced, such that the change in length is irreversible.

2. The tumbler of claim 1, wherein the female part has
more than one inner notch, such that the tumbler pin
may assume a plurality of reduced overall lengths.

3. The tumbler of claim 1, wherein said male and female
parts each have a flat surface parallel to the keyway
and beveled edges around said flat surfaces.

4. The tumbler of claim 1, wherein said male and female
parts each have domed ends.

5. The tumbler of claim 1, wherein the male part is fab-
ricated from a stiff resilient material.

6. The tumbler of claim 1, wherein the stiff resilient ma-
terial is a metal or alloy.

7. The tumbler of claim 5, wherein the teeth of the male
part have outer tapered surfaces and lower flat sur-
faces and the metal or alloy of the male part has a
Young’s modulus such that the teeth may be forced
inwards to enable the tumbler to be compacted, but
the compaction is irreversible.

8. The tumbler of claim 1, further comprising an inner
pin having a length equal to the combined length of
the interlocked male and female parts when the teeth
of the male part engage the inner notch of the female
part and the lock component is compacted.

9. The tumbler of claim 8, further comprising a filling
disk, such that the filling disk and the inner pin have
a combined length equal to the combined length of
the male and female parts when the teeth of the male
part engage the outer notch of the female part and
the lock component is not compacted.

10. A lock assembly comprising the tumbler of claim 7,
a driver pin, a spring and a plug within a bore, and
further comprising a filling disk, such that in a non-
compacted state, the inner pin and filling disk are
positioned within the tumbler, but on compacting, the
filling disk is expelled out of the tumbler into the bore.

11. A lock comprising a cylinder configured to rotate
within a barrel, and provided with a lock assembly
within a bore;
the lock assembly comprising a male part that inter-
locks with a female part about a compressed spring;
the male part having retaining teeth for selectively
engaging an inner notch or an outer notch of the
female part, such that when said retaining teeth en-
gage the outer notch, the tumbler has a first config-

uration with an uncompressed overall length and on
compression assumes a second configuration
wherein the teeth of the male part engage the inner
notch in the female section so that the overall length
of the lock component is reduced, such that the
change in length is irreversible;
an inner pin having a length equal to the combined
length of the interlocked male and female parts when
the teeth of the male part engage the inner notch of
the female part and the lock component is compact-
ed, a driver pin, a spring and a plug and further com-
prising a filling disk, such that in a non-compacted
state, the inner pin and filling disk are positioned with-
in the tumbler, but on compacting, the filling disk is
expelled out of the tumbler into the bore, such that
inserting a key having a shallow dimple into the key-
way and rotating causes the beveled surfaces to
press against barrel lock component to assume a
compacted state and to expel the filling disk out of
the lock component and into the bore.

12. The lock of claim 11 further comprising a socket on
opposite side of cylinder from tumbler bore, such that
rotation of cylinder through a preset angle causes
the filling disk to be ejected out of the bore by the
spring, and into the socket.

13. The lock of claim 12, wherein the preset angle is
180°.

14. The lock of claim 12 further comprising additional
collapsible tumblers.

15. A method of changing a key and lock combination
by providing the lock of claim 12, and inserting a key
having at least one shallow dimple corresponding to
a tumbler having a first lock component, and rotating
the key to compact the first lock component, thereby
ejecting the filling disk into the bore, such that on
rotating the cylinder through the preset angle, the
filling disk is transferred to the socket.
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