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@ Bolt mechanism, and security enclosure having such a bolt mechanism.

@ A bolt mechanism for the door (1) of a safe has boits (11)
which are thrown by a crank arm (3} turned by a spindle (2}
connected to an external handie, the crank arm carrying a pin
(7) which runs in a drive sfot (8) in a bar {3) connected to the
bolt strap (10). A plate (15) is carried by the bolt (13} of a lock
(12) so that when the safe bolts (11} are thrown and the lock
operated the plate (15) carries the crank pin (7} clear of the

drive slot (8}, the crank arm (3) being slidable transversely on

the spindle for this purpose. This operation isolates the con-
necting bar (9) from the spindle to prevent the application of
force to the boltwork through the spindle in the sense tending
to withdraw the boltwork.
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Bolt Mechanisms. o

The present invention relates to bolt mechanisms, and more
particularly is concerned with bolt mechanisms for safes, vaults,

strongrooms and the like security enclosures.

It is common for the bolts on the door of a safe or the like to be
thrown into engagement with the body of the safe by means of a handle
on the outside of the door, and then to be locked in the thrown
condition by a separate key or combination lock, The throwing
méchanism typically comprises a crank attached to a spindle turned
directly or indirectly by the handle. The crank-pin operates on the
bolts via a scotch-yoke (i.e. the pin slides in a slot extending at
right angles to the required direction of motion) of a connecting bar
attached to the bolt strap. The same mechanism is also used to
withdraw the boltwork from its thrown condition, and moreover is
liable to be used in an attack on the safe to put force on thé boltwork,
Specifically, there is the disadv.antage that force can be applied
through the'handle in the sense to tend to withdraw the boltwork from

its thrown condition against the action of the locking mechanism.

It is an aim of the invention to provide a form of bolt mechanism
that may be used to overcome the above disadvanfage, and accordingly
in one aspect the invention resides in a bolt mechanism for the dcor
of a security enclosure comprising a manually operable member

accessible from without the enclosure; mechanical transmission
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means for coupling said member to the boltwork of the door for
throwing and withdrawing the same; and means for selectively
disengaging the coupling of said member to the boltwork when the
boltwork is in its thrown condition, at least to the extent of preventing
the transmission of force from said member to the boltwork to tend

to withdraw the same.

Preferably the disengaging means are operatively associated
with a lock for selectively locking the boltwork when in its thrown
condition, whereby operation of the lock acts to disengage the
coupling of the manually operable member to the boltwork as
aforesaid. This need not necessarily be the case, however, and it is
also possible, for example, for the disengaging means to be
embodied as an independent ke); or combination operated mechanism,

separate from any such lock.

In a preferred embodiment the mechanical transmission meéns
comprise a crank .arm rotatable by the manually operable member
and carrying a crank pin which is engageable in a drive slot in a
linearly movable transmission member operatively asséciated with
the boltwork, so that when engaged rotation of the crank arm and pin
in either sense imparts linear motion to the transmission member in
a corresponding sense to throw or withdraw the boltwork; and the
disengaging means are operable to disengage the crank pin from the

drive slot at least.in the sense of force transmission from the pin to

.the transmission member tending to withdraw the boltwork. The

disengagement of the crank pin from the drive slot may be effected
by 2 movement of the crank arm and pin in a direction transverse to
the rotational axis thereof, in ;:vhich case the crank arm may be
provided with a slot within which is received a flat-sided rotary
drive member operatively associated with the manually operable
member, thereby to permit both the transmission of rotary motion
from the drive member to the crank arm upon manipulation of the

manually operable member and motion of the crank arm relative to
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the drive member in a said transverse direction upon operation of

the disengaging means.

In another embodiment the mechanical transmission means
comprise a rotary drive member operatively associated with the
manually operable member and adapted to rotate a crank arm to
throw and withdraw the boltwork, and the disengaging means are
operable to disengage the crank arm from the drive member to the

extent of preventing the transmission of rotary motion therebetween.,

The invention also provides, per se, a safe, vault, strongroom
or the like seturity enclosure of which the door comprises a bolt

mechanism in accordance with the foregoing.

These and other features o_f the invention will now be more

particularly described, by way of example, with reference to the

accompanying drawings, in which:

Figure 1 illustrates a bolt mechanism in accordance with the
invention installed within a safe door, being shown in the condition

which pertains when the safe bolts are withdrawn;

Figure 2 illustrates the mechanism of:Figure 1 in the condition

which pertains when the safe bolts are thrown and the lock operated;

Figure 3 illustrates a modification to the mechanism of Figures
1 and 2, being shown in the condition which pertains when the safe

bolts are withdrawn; and

Figure 4 illustrates the mechanism of Figure 3 in the condition

which pertains when the safe bolts are thrown and the lock operated.

Referring to Figure 1, 2 handle (not shown) is mounted
externally of the door 1 and has a spindle 2 that extends through the
door to be coupled to a crank arm 3. More particularly the spindle 2
extends into a slot 4 in the arm 3 and is there fitted with a bush 5
that has flats 5A which contact the opposite walls 6 of the slot 4, The

arm 3 accordiﬁgly turns with the spindle 2 under torque applied to the
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handle, but can slide transversely with respect to the rotational axis

of the spindle 2.

The arm 3 carries a crank pin 7 to engage in a drive slot 8 of a
scotch-yoke coupling to a connecting bar 9. The connecting bar is
mounted to slide longitudinally and is coupled to a strap 10 that
carries the safe bolts 11 (only one of which is shown in part).
Turning of the spindle 2 accordingly turns the crank arm 3 and
moves the pin 7 up or down the slot 8. This movement of the pin 7
drives the bar 9 to and fro and thereby throws the bolts 11 or
withdraws them in dependence upon the sense in which the external

handle is rotated.

Referring now to Figur'e 2, when the bolts 11 have been thrown
into engagement with the body of the safe they are locked there in the
normal manner by key-operation of a lock 12, the bolt 13 of the lock
being thrown to engage in a notch 14 in the bar 9. Such operation in
this case, howéver, also serves to disengage the coupling of the
crank pin 7, and hence also of the external handle, to the boltwork in
the bolt-withdrawing sense. To- this end a plate 15 is connected to
the lock bolt 13, and lies between the arm 3 and the connecting bar 9.
This plate has an Arcua.te slot 16 into which the crank pin 7 extends
and along which the pin runs during its normal operation when
throwing the safe bolts 11, When the bolts have been thrown but
before the i(mk_ 12 has been operated the crank pin is in the‘position
indicated in broken line in Figure 2. When the lock is then operated,
however, the plate 15 moves with the lock bolt 13 to carry the pin 7,
engaged in slot 16, ‘to the position indicated in full line in Figure 2,
the arm 3 sliding on the spindle bush 5 to permit this operation. In

this condition the rotary connection between the spindle 2 and arm 3

-is still effective but, as will be appreciated from the Figure, the

crank pin 7 is now isolated from the flank 8A of the drive slot 8 so
force cannot be applied to the connecting bar 9 via the spindle in the

sense to withdraw the safe bolts 11,
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Preferably, provision is also made in the mechanism for
blocking rotational movement of the crank pin in this disengaged
condition, such as by the inclusion of a fixed locking block 17 which
lies in the path of the pin (but being offset from the arm 3, plate 15
and bar 9). Also, if the opposing flank 8B of the drive slot 8 is
extended in comparison with flank 8A, as shown in the Figure, so
that the pin 7 does not become isolated.from this longer flank, the
blocking of the rotational movement of the pin will provide an

additional positive locking action against the withdrawal of the safe

bolts.

The unlocking operation of the lock 12 withdraws the bolt 13 and
plate 15 so that the pin 7, still engaged in the slot 16, is pulled
toward_s the spindle 2 with the arm 3 sliding on the bush 5, to
re-establish coupling with the drive slot flank 8A. Turning of the
external handle in the appropriate sense will therefore now be

effective to withdraw the safe bolts 11.

It will be noted that a longitudinal slot 18 is provided in the plate
15 to clear the bush 5 as the plate moves to and fro with the lock bolt
13, and similarly a longitudinal slot 19 is provided in the connecting
bar 9 to clear the spindle 2 during its to and fro movement as the

safe bolts are thrown and withdrawn.,

A modification to the mechanism is illustrated in Figures 3 and
4, In this there is an arm 3!, pin 7', plate 15' and slot 16'
equivalent to the components identified by the same unprimed
reference numerals in Figures 1 and 2. In this case also there is a
flat-sided spindle 2' (or an equivalent bush) which engages between
the flats 6' of a slot 4' in the arm 3! to drive the latter in rotation
when the safe bolts are thrown or withdrawn, but the throw of the
lock bolt to which the plate 15' is connected is such t.hat when the
élate is moved on operation of the lock the crank pin and arm are
carried down into a position in which the spindle 2' lies in an end 4A!

of the slot 4! which is opened out to a diameter not less than the
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greatest cross-sectional dimension of the spindle. Consequently, in
this condition the spindle and the external handle to which it is
connected can rotate without restraint, the thus free wheeling handle
now being completely isolated from the rest of the bolt-throwing
mechanism. Only when the spindle is correctly aligned by the
external handle will it be possible to unlock the safe bolts, raising
the plate 15' and crank arm 3' so that the spindle re-engages between
the flats 6'. As will be appreciated, the handle-isolating action of
this mechanism may be provided as an addition or as an alternative
to the above-described isolation of the crank pin from its driving

slot in the connecting bar.
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CLAIMS

1. A bolt mechanism for.the door (1) of a security enclosure-
comprising a manually operable member accessible from without the
enclosure and mechanical transmission means (2, 5,3,7,9; 2',3', 7!)
for coupling said member to the boltwork (10,11) of the door for
throwing and withdrawing the same; characterised by means (15;15')
for selectively disengaging the coupling of said member to the
boltwork when the boltwork is in its thrown condition, at least to the
extent of preventing the transmission of force from said member to

the boltwork to tend to withdraw the same.

2, A mechanism according to Claim 1 wherein said disengaging
means (15;15') are operatively associated with a lock (12) for
selectively locking the boltwork (10,11) when in its. thrown condition,
whereby operation of the lock acts to disengage the coupling of the

manually operable member to the boltwork as aforesaid.

3. A mechanism according to Claim 1 or Claim 2 wherein said
mechanical transmission means comprise a crank arm (3) rotatable
by the manually operable member and carrying a crank pin (7) which
is engageable in a drive slot (8) in a linearly movable transmission
member (9) operatively associated with the boltwork (10,11), so that
when engagéd rotation of the crank arm and pin in either sense
imparts 1ipear motion to said transmission member ina
corresponding sense to throw or withdraw the boltwork; and wherein
said disengaging means (15) are operable to disengage the crank pin
from said drive slot at least in the sense of force transmission from

the pin to the transmission member tending to withdraw the boltwork.

4. A mechanism according to Claim 3 wherein said disengagement
of said crank pin (7) from said drive slot (8) is effected by a
movement of the crank arm (3) and pin (7) in a direction transverse

to the rotational axis thereof.
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5. A mechanism according to Claim 4 wherein said crank arm (3)
is provided with a slot (4) within which is received a flat-sided
rotary drive member (5) operatively associated with the manually
operable member, thereby to permit both the transmission of rotary
motion from the drive member to the crank arm upon manipulation of
the manually operable member and motion of the crank arm relative
to the drive member in a direction transverse to the rotational axis

thereof upon operation of said disengaging means (15).

6. A mechanism according to Claim 4 or Claim 5 wherein said
disengaging means comprise a }Mnearly movable disengaging member
(15) provided with an arcuate slot (16) into which said crank pin (7)
extends and along which the crank pin runs when rotated to throw ol*c
withdraw the boltwork (10, 11), but yvhereby movement of said-

disengaging member acts to disengage the crank pin from said drive

slot (8) as aforesaid.

7. A mechanism according to any one of Claims 3 to 6 comprising
means (17) for blocking rotational movement of said crank pin (7)

when disengaged from said drive slot (8) as aforesaid.

8. A mechanism according to any one of Claims 3 to 7 wherein said
disengaging means (15) are operable to disengage said crank pin (7)
from that flank (8A) of said drive slot (8) which is effective in the
transmission of force from the pin to said transmission mgmber (9)
in the sense tending to withdraw the boltwork (10,11), but not from

the opposing flank (8B).

9. A mechanism according to Claim 1 or Claim 2 wherein said
mechanical transmission means comprise a rotary drive member

(2') operatively associated with the manually opérable member and
adapted to rotate a crank arm (3') to throw and withdraw the boltwork,
said disengaging means (15') being operab’le to disengage the crank
arm from the drive member to the extent of preventing the

transmission of rotary motion therebetween.,
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10. A mechanism according to Claim 9 wherein said disengagement
of the crank arm (3') from’the drive member (2') is effected by a
movement of the crank arm in a direction transverse to the

rotational axis thereof.

11. A mechanism according to Claim 10 wherein the drive member
(2') has a pair of opposed flat sides and is received within a slot (4')
in the crank arm (3'); said slot having a first portion with sides (6')
complementary to the flat sides of the drive member and an

adjoining second portion (4A') of a cross section to permit the drive
member to llotate freely therein; said disengaging means (15') being
operable to move the crank arm from a position in which the drive
member lies within said first portion of its slot to a position in which

the drive membeT lies within said second portion.

12. A security enclosure with a door (1) characterised by a bolt

mechanism in accordance with any preceding claim.
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AMENDED
CLAIMS

1. A bolt mechanism for the door (1) of a security en-
closure comprising a manually operable member accessible
from without the enclosure, and a crank arm (3;3') rota-
table in either sense by the manually operable member
carrying a crank pin (7;7') which is engageable in a drive
slot (8) in a linearly moveable transmission member (9) op-
eratively associated with the boltwork (10,11) of the door
whereby rotation of the crank arm and pin in either sensc
by the manually operable member imparts linear motion to
said transmission member in a corresponding sense to throw
or withdraw the boltwork; characterised by means (15;15')
for selectively disengaging the crank pin (7;7') from said
drive slot (8) of the transmission member (9) when the bolt-
work is in its thrown condition, at least in the sense of
force transmission from the pin to the transmission member

in the direction to withdraw the boltwork.

2. A mechanism according to Claim 1 wherein said disen-
gaging means (15;15') are operatively associated with a
lock (12) for selectively locking the boltwork (10,11) when
in its thrown condition,whereby operation of the lock acts
to disengage the crank pin (7;7') from the drive slot (8)
as aforesaid.

3. A mechanism according to Claim 1 or Claim 2 wherein the
disengagement of the crank pin (7;7') from the drive slot
(8) is effected by a movement of the crank arm (3;3') and

pin (7;7') in a direction transverse to the rotational axis
thereof.

4. A mechanism according to Claim 3 wherein said crank

arm (3;3') is provided with a slot (4;4') within which is
received a flat-sided rotary drive member (5;2') operatively
associated with the manually operable member, thereby to
permit both the transmission of rotary motion from the drive
member to the crank arm upon manipulation of the manually
operable member and motion of. the crank arm relative to the

drive member in a direction transverse to the rotational
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axis thereof upon operation of said disengaging means
(15;15").

5. A mechanism according to Claim 3 or Claim 4 wherein
said disengaging means éomprise a linearly moveable dis-
engaging member (15;15') provided with an arcuate slot
(16;16') into which the crank pin (7;7') extends and along
which the crank pin runs when rotated to throw or withdraw
the boltwork (10,11), but whereby movement of said disen-

gaging member acts to disengage the crank pin from the drive
slot (8) as aforesaid.

6. A mechanism according to any one of Claims 1 to 5
comprising means (17) for blocking rotational movement of

the crank pin (7;7') when disengaged from the drive slot
(8) as. aforesaid.

7. A mechanism according to any one of Claims 1 to 6
wherein said disengaging means (15;15') are operable to dis-
engage the crank pin (7;7') from that flank (8a) of the
drive slot (8) which is effective in the transmission of
force from the pin to said transmission member (9) in the
direction to withdraw the boltwork (10,11), but not from

the opposing flank (8B). ‘

8. A mechanism according to any one of Claims 1 to 7
wherein said disengaging means (15') are further effective
to disengage the crank arm (3') from a rotary drive member
(2') operatively associated with the manually operable
member and arranged normally to transmit rotary motion in
either sense from the manually operable member to the

crank arm, to the extent of preventing such transmission of-
rotary motion.

9. A mechanism according to Claim 8 wherein said disen-
gagement of the crank arm (3') from the rotary drive
member (2') is effected by a movement of the crank arm in

a direction transverse to the rotational axis thereof.

10. A mechanism according to Claim 9 wherein the rotary



10

0018712
9. ,Anuéhﬂé%/(%%;;g

drive member (2') has a pair of opposed flat sides and is
received within a slot (4') in the crank arm (3'); said
slot has a first portion with sides (6') complementary to
the flat sides of the drive member and an adjoining second
portion (4A') of a cross section to permit the drive member
to rotate freely therein; and said disengaging means (15'")
are operable to move the crank arm from a position in which
the drive member lies within said first portion of its

slot to a position in which the drive member lies within

said second portion thereof.

11. A security enclosure with a door (1) characterised
by a bolt mechanism in accordance with any preceding

claim.
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