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LEVER LOCK

Field of the Invention

This invention relates to a lever lock, in particular to a lever lock for use in

a wide range of circumstances which has particular utility in safes and in

like structures.

Background of the Invention

Lever locks have been developed over several hundred years. When used
with corresponding keys, and with an appropriate selection of levers, very

many combinations may be achieved.

As these locks have developed, so have techniques to pick or disable the
locks. For example, locksmiths (and thieves) have access to picking tools
which may be used to move levers one at a time past the gating stump so
that the bolt may be withdrawn. Another technique, which is used by
locksmiths, is to drill into a lock to remove the gating stump. Yet another
technique is to force a flat tool into the lock between the bolt and the
socket. The bolt may then be levered back or bent to such an extent that

the door may be opened.

If wall safes are considered, locks may be fitted at the right side of a door,
its left side or at its bottom or top. It is necessary, therefore, for a
locksmith to carry several different types of lock to suit left-handed or

right-handed persons.
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It is an object of the present invention to make the unauthorised opening of

locks significantly more difficult.

It is another object of the invention to provide a lock which may be used at

a variety of locations on a door.
It is yet another object of the invention to provide a lock which may be

used to lock into the tail bar of the main locking bolt for a bank safe,

strong-room or vault.

It is a further object of this invention to provide a lock which may be used

domestically, for example, a mortice lock.

Brief Description of the Drawings

The drawings accompanying this specification relate to a lever lock

according to the invention. Thus:

Fig 1 is an exploded view of the lock;

Fig 1A is a reverse view of a lockbolt forming part of the lock
according to Fig 1; |

Fig 2 is an isometric view of a portion of the lock of Fig 1 shown in
the assembled state;

Fig 3 is a partially cutaway, side sectional view of the lock of Figs 1
and 2 shown mounted on a door;

Fig & is a cross-sectional view of the mounted lock of Fig 3 taken.

along section line & b
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Fig 5 is a cross-sectional view of the mounted lock of Fig 3 taken
along sectionline5___ 5;

Fig 6 is a similar view of the lock of Fig 3 but with the lockbolt
withdrawn;

Fig 7 is a cross-sectional view of the mounted lock of Fig 6 taken
along section line7 ___ 7;

Fig & is a cross-sectional view of the mounted lock of Fig 6 taken
along section line 8 ____8;

Fig 9 is a similar view of the lock of Fig 3 but with a relocker
arranged to block travel of the lockbolt;

Fig 10 is a cross-sectional view of the mounted lock of Fig 9 taken
along section line 10 __ 105

Fig 11 is a cross-sectional view of the mounted lock of Fig 9 taken
along section line 11 ___ 11;

Fig 12 is a similar view to Fig 3 but with the lockbolt reversed and
the lock mounted at the right side of a door; and

Fig 13 is an isometric view of a mortice lock according to the

invention.

It is to be understood that the embodiments shown are examples only and

are not intended to limit the broad scope of the invention.

Brief Summary of the Invention

This invention relates to a lever lock having at least one lever operably

connected to a bolt wherein the or each lever is protected by an inte.nal

lever housing through which the bolt penetrates.
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Detailed Description of the Invention

This invention provides a bolt-operated, vertical-lift lever lock having a
lockcase or lock base and a lock cap, characterized by the provision of a
lever housing attached to at least one of the lockcase or lock base and lock
cap, wherein the lever housing is so constructed that the or each lever may
slide within the lever housing and be protected against unauthorised lateral

or longitudinal forces applied to the bolt.

Preferably the lever housing is attached to both the lock case or lock base

and the lock cap.

Preferably the lever housing is adapted to act as a guide for the or each
lever as it is shifted from a first, inoperative position to a second,

operative position and vice versa.

Preferably the lever housing is of box-like construction having two, three

or four upstanding walls, wherein two opposing walls of the lever housing

act as guides for the lever or levers.

Conveniently the lever housing is so construded that the bolt may
penetrate through a selected one of two opposing walls of the lever housing

whereby the lock may be altered from a right-hand to a left-hand lock or

vice versa.

Preferably at least one lever is located on either side of the bolt. More

preferably the same number of levers is located on either side of the bolt.
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In a preferred embodiment, the lever lock according to the invention is
provided with a relocking device wherein the relocking device is adapted to

be actuated by tampering with the lock.

Conveniently the relocking device comprises a relocker plate which
protects the lock, which relocker plate is capable of actuating a

spring-loaded relocker to hinder trave! of the bolt.

If it is intended that the lever lock according to the invention should be
removable and replaceable in another location, the lever lock may be
provided with a retaining key adapted for engagement and disengagement

of the lever lock with the element to be secured, such as a door.

In Fig. 1, numeral | refers to the lock according to the invention
generally. A closed cover 2 is provided for lock 1. Lock case 3 co-operates
with lockcap 4, housing lockbolt 5. Groups of three vertical lift levers 6
and 7 respectively are provided on corresponding sides of lockbolt 5. The
groups of vertical lift levers 6 and 7 and lockbolt 5 are arranged to travel
within lever housing 8. A relocker plate 9 located outside lockcap &
co-operates with deadfock relocker 10 located between lockcase 3 and

lockcap 4 and adjacent the tail 15 of lockbolt 5.

Key 1! having a bitted end 12 fits through keyhole 13 in lockcap 4 and
co-operates with recess 14 in tail 15 of lockbolt 5. Bitted end 12 further
co-operates with the bellies of lever groups 6 and 7, that is, bellies 16 and

17 respectively, to move them within lever housing 8.
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Lever housing 8 is generally U-shaped and is provided with cruciform
openings 18 and 18A in the respective legs of the U-shape. Cruciform
openings 18 and 18A are provided with short horizontal openings 19 and 19A
respectively. Each leg is provided with side projections 21 and 21A
respectively. On the other side of each leg is provided an opposite

projection 27 and 27 A respectively (27 A is not shown).

Projections 20 and 20A are adapted to fit into vertical slots 22 and 22A in
lockcap 4. Further projections 21 and 21A on projections 20 and 20A

respectively fit into slots 25 and 25A respectively in relocker plate 9.

Opposing projections 27 and 27A fit into vertical slots 23 and 23A

respectively in lockcase 3. (vertical slot 23 is not shown).

Lockbolt 5 may be directed through either bolt openings 24 and 24A in
opposite arms of generally U-shaped lockcase 3. Tail 15 of lockbolt 5
travels within lockcase 3 and expanded portion 43 of lockbolt 5 impinges

against inner surfaces surrounding lock openings 24 and 24A respectively.

Relocker plate 9 is provided with a turned over portion 26 which is adapted
to project through cutaway portion 28 in lockcap 4. Turned over portion 26

impinges on spring-loaded pin 29 mounted in relocker 10.

Relocker 10 is generally cube-shaped with a rebate 32 along one edge and a
channel 33, perpendicular to rebate 32, cut into a lower face. A removable
pin 31 bridges channel 33. Spring-loaded pin 30 is mounted in an upper face

of relocker 10 and is arranged to impinge against an inner surface of
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lockcase 2. As can best be seen in Fig 5, turned over portion 26 of relocker
plate 9 is designed to compress the spring of spring-loaded pin 29 allowing
relocker 10 to be forced downwardly by the spring of spring-loaded pin 30.
In the lock configuration of Figs 1.to 11 inclusive, pin 31 is left in place.
Relocker 10 drops behind the tail of lockbolt 15 until it is held by the
action of spring-loaded pin 45 projecting the corresponding pin into hole 46

in lockcase 3.

As can be seen by reference to Figs 2 and 12, when the lockbolt 5 is
reversed, pin 31 is removed to allow channel 33 to ride down over the tail
of the lockbolt. The function of rebate 32 is to fit over expanded portion

43 of lockbolt 5.

Whettrerthe lockbolt 5 is arranged to travel to the left or to the right, the
function of relocker 10 is to-travel downwards under the influence of
spring-loaded pin 32 to jam either behind the lockbolt 5 or across it to
prevent movement. This jamming action is actuated by rotation of

relocker plate 9, under pressure from the tip of a drill, for example.

As can best be seen in Fig 2, numeral 34 refers to a gating stump which
penetrates horizontal opening 19A in lever housing 8. The end of the gating
stump 34 is shown fitting into depressed portion 36 of gate 35 in lever 6.
When the lockbolt 5 is withdrawn by moving the levers 6 and 7 using bitted
end 12 of key 11, the end of the gating stump 34 rides over elevated portion
37 of the gates in the lever group. On the other side (see Fig 1A) of the
tail of lockbolt 5 is a.shorter gating stump 34A which can ride over the

portions corresponding to elevated portions 37 and into the portions
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corresponding to depressed portion 38. (Portions 36A, 37A and 38A in gate
35A correspond to portions 36, 37 and 38 respectively.) This means that
lever group 6 is compressed into lever housing 8 and lever group 7 is slack
within lever housing 8. In these configurations of lever groups, the levers
are held against undesired motion upwards, downwards or laterally.

Elongation of gating stump 34 provides rigidity through interaction with

lever housing 8.

The lock is held together by screws 39 (one is shown) which screw into

ferrules 40 and 40A on lockcap 4.

Closed cover 2 may be welded or otherwise attached to a door. The body
of the lever lock 1 may be retained within the closed cover 2 by means of a
retaining key 41 which fits through corresponding holes 42 and 42A in

closed cover 2. Numeral 44 indicates the outer skin of a door.

Turning to Fig 13, numeral 50 indicates a simplified version of the lock
according to the invention, a mortice lock. Lever housing 51 supports and
guides lever groups (not shown).

Numerals 52 and 52A indicate a lock cap and a lock base respectively.
Projections 53 and 53A on the lever housing 51 protrude through

corresponding slots in lock cap 52 and lock base 52A. Screws 54 screw into

threaded ferrules 55. Lockbolt 56 is shown in the locking position.
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Turning now to the operation of the embodiment of Figs | to 12, Figs 3 to 5
inclusive show lockbolt 5 in the locked position with relocker 10 in the
ready-to-use position. Figs 6 to 8 inclusive show the lockbolt 5 withdrawn
and relocker 10 in the same position as in Figs 3 to 5. In Figs 9 to 11, the
relocker 10 has operated, projecting down into the path of the tail of

lockbolt 5 preventing it from being withdrawn.

Turning to the advantage of elongating gating stump 3% in the direction of
movement of the bolt, this elongation provides extra strength to the
assembly since the gating stump passes through horizontal openings 19 or
I9A in lever housing 8. Thus, in use, with the bolt in the locked position,
.the gating stump is supported against a thrust from an inserted tool, wp or

down or sideways.

Bellies 16 and 17 of lever groups 6 and 7 respectively are curved, that is,
the distal extremities to left and right are curved gently upwards. With
conventional levers, in which the distal extremities are not curved, it is
possible to observe wear patterns on the levers, with the consequence that

the relative height of the levers may be estimated and the lock picked.

Relocker plate 9 is desirably case-hardened so that, if an attempt is made
to drill into the lock, for example, to disable a gating stump, relocker plate

9 engages relocker 10.

Wher the lever lock according to the invention is assembled and the
lockbolt is inserted into a socket in the jamb of a door, an attempt to force
the lockbolt sideways is resisted by the lever housing 8 within the body of

the lever lock.
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The lever lock according to the invention is compatible with electronic

security devices such as delay timers.
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-11 -
The claims defining the invention are as follows:-

1. A lever lock having at least one lever operably connected to a bolt
wherein the or each lever is protected by an internal lever housing

through which the bolt penetrates.

2. A bolt-operated, vertical-lift lever lock having a lockcase or lock
base and a lock cap, characterized by the provision of a lever housing
attached to at least one of the lockcase or lock base and lock cap,
wherein the lever housing is so constructed that the or each lever may
slide within the lever housing and be protected against unauthorised

lateral or longitudinal forces applied to the bolt.

3. A lever lock as claimed in claim 1, characterized in that the lever

housing is attached to both the lockcase or lock base and the lock cap.

4., A lever lock as claimed in claim 2, characterized in that the lever
housing is adapted to act as a guide for the or each lever as it is
shifted from a first, inoperative position to a second, operative

position and vice versa.

5. A lever lock as claimed in claim 2, characterized in that the lever
housing is of box-like construction having two, three or foﬁr
upstanding walls, wherein two opposing walls of the lever housing act

as guides for the lever or levers.

SUBSTITUTE SHEET




WO 91/19873

10.

PCT/AU91/00253

-12-

A lever lock as claimed in claim 5, characterized in that the lever
housing is so constructed that the bolt may penetrate through a
selected one of two opposing walls of the lever housing whereby the
lock may be altered from a right-hand to a left-hand lock or vice

versa.

A lever lock as claimed in claim 6, characterized in that at least one

lever is located on either side of the bolt.

A lever lock as claimed in claim 7, characterized in that the same

number of levers is located on either side of the bolt.

A lever lock as claimed in claim 1, characterized in that it is provided
with a relocking device wherein the relocking device is adapted to be

actuated by tampering with the lock.

A lever lock as claimed in claim 9, characterized in that the relocking
device comprises a relocker plate which protects the lock, which

relocker plate is capable of actuating a spring-loaded relocker to

hinder travel of the bolt.
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