ELECTRI C DROP BOLT W TH SLI DABLE DRI VE MECHANI SM FI ELD OF THE | NVENTI ON
This invention relates to security |ocks. Mre particularly,. although not
exclusively, it discloses an inproved electric notor driven drop bolt
conprising user selectable power-to-open or power-to-lock conversion.
BACKGROUND OF THE | NVENTI ON The purpose of a drop bolt is to provide a
conceal ed | ock for a door or a novable barrier. In prior art devices a

sol enoid noves a bolt axially out fromthe doorway frame and into a strike

plate set in th 0(#)? Wﬁ- iy IQ??Ean aperture
di nensi oned to %(?gl yl@jr%tpelgve pg;lt;o gognv%%glgér:\;be It71s in place the

door is effectively |locked. Such devices are generally used where security
is desired as well as conceal MMEGHANIEMi nstal | ati on when the door is

| ocked. There are however a nunber of problenms with the devices currently
in use. |If there is any msalignnment of the door in the franme the bolt

will hit the strike plate rather than seat in the hole. Wiile with sone

systens the bolt 1
FIELD OF THE INVENTION
This invention relates to security locks. More particularly, although not
exclusively, it discloses an improved electric motor driven drop bolt

comprising user selectable power-to-open or power-to-lock conversion.

BACKGROUND OF THE INVENTION
The purpose of a drop bolt is to provide a concealed lock for a door or a
movable barrier. In prior art devices a solenoid moves a bolt axially out
from the doorway frame and into a strike plate set in the edge of the door.
The strike plate has an aperture dimensioned to axially receive the bolt so
that once it is in place the door is effectively locked. Such devices are
generally used where security is desired as well as concealment of the

installation when the door is locked.

There are however a number of problems with the devices currently in use.
If there is any misalignment of the door in the frame the bolt will hit the

strike plate rather than seat in the hole. While with some systems the bolt




will pulse for alimted time the door will still only lock if the strike
plate hole is precisely aligned with the bolt. There are also further

probl ens associated with releasing a | ocked door. For exanple the |ock can
jamif any side |oads are inposed fromair pressure differentials, persons
pressing against the door or door warpage etc. In such cases the bolt
becones jamred in the hole and cannot be wi thdrawn by the rel atively weak
pull of the solenoid. The power required by a solenoid systemto slide the
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co-pending Australian patent application 66599/00 discloses a nore direct
and power helé¢ icprecisedy alignedrwithi¢he boltk Theerpre alsodurthst peobletras t
rotatable by an electric nmotor to nove a roller nut along said shaft and
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spring biased to the withdrawn position and the drive nechanismis nounted
in a cage whycidé boasdssue ipiposeddrom aihprassuie didferenalksppdisonsgagssinge nut
fromthe cam surface. Such arrangenent requires excessive depth in the

housi ng 0 AGEAMRIALS: booP Withh§9elP YR YRR caled e BoMbecdims UM i ng

di sengagene

jammed in the hole and cannot be withdrawn by the relatively weak pull of
the solenoid. The power required by a solenoid system to slide the axially
moving bolt into and out of the locking aperture even during normal
unhindered operation is also excessive. While the applicant’s co-pending
Australian patent application 66599/00 discloses a more direct and power
efficient drive for such locks comprising a screw shaft rotatable by an
electric motor to move a roller nut along said shaft and engage a cam
surface on a pivotal bolt this mechanism still has disadvantages. In order to
provide for fail safe operation the bolt is spring biased to the withdrawn
position and the drive mechanism is mounted in a cage which is also
pivoted in the lock housing to disengage the nut from the cam surface. Such
arrangement requires excessive depth in the housing to accommodate the
pivoting movement of the cage. Also, during disengagement of the roller
nut from the bolt there is a possibility of the drive mechanism becoming

unsynchronized and jamming.




nut fromthe bolt there is a possibility of the drive mechani sm becom ng
unsynchroni zed and jamm ng. SUMMARY OF THE INVENTION It is therefore an
object of this invention to aneliorate the aforenentioned disadvantages
and accordingly a drop bolt which includes a user selectable power-to-open
and power-to-lock conversion is disclosed for securing a door or other
novabl e barrier, the drop bolt having a housing which in use can be
nounted into a frame for said door or other novable barrier and said
housi ng having a bolt which is pivotal therein by an electric notor powered
mechani cal drive when set in a cage at an operative position, the bolt
being pivotal between a | ocking configuration where the bolt can extend
outward of said housi g’ INVENTHIN ure associated with said
door or other novable barrier and an unl ocked configuration where the bolt

i's withdrawmy t%%rfan%ﬂ:ijéct%wﬁﬁnenﬁ%h%%ﬁm&ia‘f@'théﬂaﬁfeniewﬁ'to&a@png a
screw shaft rotatable by“an electric notor to nove a roller nut along the
|l ength thereof whilst engaging a cam surface on said bolt and said cage

being sl i @asdvanipgesangdoacsosdingly s drepdapahich viachidasia usen selectableengaged
power-to-open and power-to-lock conversion is disclosed for securing a
door or other movable barrier, the drop bolt having a housing which in use
can be mounted into a frame for said door or other movable barrier and said
housing having a bolt which is pivotal therein by an electric motor powered
mechanical drive when set in a cage at an operative position, the bolt being
pivotal between a locking configuration where the bolt can extend outward
of said housing for engagement in an aperture associated with said door or
other movable barrier and an unlocked configuration where the bolt is
withdrawn clear of said aperture, said mechanical drive including a screw
shaft rotatable by an electric motor to move a roller nut along the length
thereof whilst engaging a cam surface on said bolt and said cage being
slidable in the housing from said operative position to a disengaged
position whereby the bolt is movable from said locking configuration to
said unlocked configuration to obtain fail safe operation of the lock without

operation of said mechanical drive.




posi tion whereby the bolt is novable fromsaid | ocking configuration to
sai d unl ocked configuration to obtain fail safe operation of the |ock

wi t hout operation of said nmechanical drive. 3 Preferably the housing
includes a face plate which in use of the lock is set into the surface of
the doorway frane with said cage being | ocated behind said face plate and
slidable in a direction substantially parallel thereto. It is further
preferred that during fail safe operation of the |lock the roller nut
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further preferred that the aperture conprise a tapered slot in a strike
pl ate set imtoctharsustige affthsalcbrdayr frapit &htlDESCRARE IbRihiodated DERAWANGS The

currently preferred formof this invention will now be described with
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It is further preferred that during fail safe operation of the lock the roller nut

remams engaged with said cam surface.

It is further preferred that the bolt includes a roller to facilitate engagement
in said aperture.
It is further preferred that the aperture comprise a tapered slot in a strike

plate set into an edge of said door.

BRIEF DESCRIPTION OF THE DRAWINGS
The currently preferred form of this invention will now be described with
reference to the attached drawings in which:-
figure 1 1is a cross-sectional side view of the lock when in the
latched configuration,
figure 1A is a detailed view of part of the lock shown in

figure 1,

figure 2 is a view similar to figure 1 but with the lock in the




figure lAis a detailed view of part of the |ock shown in figure 1, figure
2is aviewsimlar to figure | but with the lock in the unlatched
configuration, figure 2Ais a detailed view of part of the | ock shown in
figure 2, and figure 3 is a plan view of the preferred formof door strike
plate for use with the lock of figures 1 and 2 DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBODI MENT Referring first to figure 1 there is shown an

el ectric lock conprising a housing 1 which is adapted for nmounting into a

doorway frame with face pl Qﬁﬁa&PéﬂfC%ﬁ%‘&g‘w\md The housing has a bolt 2

pi voted about a pin 3 so can ween the | ocking
configuration shown in figure 1 where it extends out fromthe frame and an
unl ocked confi gur at fighred Iéadefasledgubwtdrparhbfﬂw/\]qcklShmlmouﬁgn@ The
mechani cal drive assenbly for the bolt conprises an electric notor 4 which
turns a screw shaft 5 thro%harhdeduction gears 6. Mounted on the screw
shaft 5 is a roller nut 7 '

figure 3 is a plan view of the preferred form of door strike

plate for use with the lock of figures 1 and 2

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
Referring first to figure 1 there is shown an electric lock comprising a
housing 1 which is adapted for mounting into a doorway frame with face
plate 1A facing outward. The housing has a bolt 2 pivoted about a pin 3 so
that it can move between the locking configuration shown in figure 1 where
it extends out from the frame and an unlocked configuration where it is
substantially within the housing. The mechanical drive assembly for the
bolt comprises an electric motor 4 which turns a screw shaft 5 through
reduction gears 6. Mounted on the screw shaft 5 is a roller nut 7 which
moves along the length of this shaft as said shaft is rotated by the motor.
The roller nut 7 in turn engages a closed cam surface 8 formed as part of the
bolt 2. When the mechanical drive assembly is in the normal operative
position shown in figure 1 the roller nut, in accordance with the direction of

motor rotation, moves either to the left end of the screw shaft 5 as shown in




noves along the length of this shaft as said shaft is rotated by the notor.
The roller nut 7 in turn engages a closed camsurface 8 forned as part of

the bolt 2. Wien the nmechanical drive assenbly is in the nornmal operative
position shown in figure 1 the roller nut, in accordance with the direction
of notor rotation, noves either to the left end of the screw shaft 5 as

shown in 5 figure 1 or to the right end (not shown) in order to performthe
normal functions of |ocking and unl ocking the door. In order to provide for
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shown in figure 1 to the disengaged position shown in figure 2. Preferably
t he cage 9fametiens eflogkingbng wilockingdhodgposn direction parallel to the
face plate as indicated by arrow A. A solenoid 11 is also fitted inside
t he housing at a |location as shown in detail by figures A and 2A. \Wen
energised it operates a latch lever 12 which retains the cage 9 at the
operative gosi tion shown in fi_gure 1. Wth the | ock engalge_d only mninal
pover is rdégordesdorprovideferdiaihSate operationeths driveassembly is moustedoiosi ti on.
To obtain the Fail Safe function power is renoved fromthe

a cage 9 which is slidable to the right within the housing 1 from said

operative position shown in figure 1 to the disengaged position shown in

figure 2. Preferably the cage 9 and drive assembly slides along a direction

parallel to the face plate as indicated by arrow A. A solenoid 11 is also

fitted inside the housing at a location as shown in detail by figures 1A and

2A. When energised it operates a latch lever 12 which retains the cage 9 at

the operative position shown in figure 1. With the lock engaged only

minimal power is required for the solenoid 11 to retain the cage in this

position. To obtain the Fail Safe function power is removed from the

solenoid 11. This releases the cage 9 together with the shaft 5 and roller nut

7 (ie. the mechanical drive assembly) to slide under the bias of spring 20 to

the disengaged position shown in figures 2 and 2A and thereby pivot the

bolt 2 to the unlocked configuration without operation of the mechanical

drive assembly.

There is also a latching plate 13 which can be rotated by 180 degrees from




solenoid 11. This releases the cage 9 together with the shaft 5 and roller
nut 7 (ie. the nmechanical drive assenbly) to slide under the bias of
spring 20 to the disengaged position shown in figures 2 and 2A and thereby
pivot the bolt 2 to the unlocked configuration w thout operation of the
mechani cal drive assenbly. There is also a |atching plate 13 which can be
rotated by 180 degrees from 6 the position shown to retain the cage 9 at
the operative position in the absence of sol enoid power but rel ease said

cage when e N ' THi ikt erate in a
Fail Safe trtrlgﬁga\%l@?lg&g)tw Ito ??%Erglﬂﬁfgaggeag azﬁlg%é@égd&ﬁ%ﬁ?\éﬁﬁéﬁaﬁﬁﬁ h rel eases
the cage 9 when the solenoid 11 is pulsed froman external battery. Such

ener gency @peenaeef salpneidopowsr byt egleade said gageowhen theosadenoul sper at ed drop

bolts. To further enhance the | ocking nechanismthe bolt 2 as nentioned
earlier is : i ] r: 14 (?(ﬁé) | 15
(shown in felnglrggé&%)aml%égﬁ]foéésenglng?ﬁh?ﬁaé{p%%@rlgg? ls??ig;ga%%?n |{syhz\te1r%\i/(1v§ the bolt
2 to enter the aperture at the widest point 17 and then roll to the narrow
| ocki ng endetadlinggar emergencydunctonpshishgieleases the eags Bavhemtlire wi th pri or
art drop bolt nechani snms as

solenoid 11 is pulsed from an external battery. Such emergency opening

function is absent from prior art solenoid operated drop bolts.

To further enhance the locking mechanism the bolt 2 as mentioned earlier is
preferably fitted with a roller 14 and the door strike 15 (shown in figure 3)
1s formed with a tapered slot 16. This allows the bolt 2 to enter the aperture
at the widest point 17 and then roll to the narrow locking end 18. Door
location is therefore less critical than with prior art drop bolt mechanisms as
the action of the roller bolt within the slot aligns the door to the correct
position. The roller and shape of the slot further facilitates withdrawal of

the bolt when the door 1s under load.

It is also preferred that the strike plate 15 has a concealed magnet 19
located adjacent the activation point of a reed or hall effect switch 21
whereby said switch is activated as the door is closed. This switches on the

motor 4 and the drive system to rotate the bolt to the locked position.




the action of the roller bolt within the slot aligns the door to the
correct position. The roller and shape of the slot further facilitates

wi t hdrawal of the bolt when the door is under load. It is also preferred
that the strike plate 15 has a conceal ed nagnet 19 |ocated adjacent the
activation point of a reed or hall effect switch 21 whereby said switch is
activated as the door is closed. This switches on the notor 4 and the drive
systemto rotate the bolt to the | ocked position. 7 Wth this enbodi nent
there is also a sensing bar (not shown) which noves wth the roller nut 7
tolimt the travel of said drive | ocking assenbly in both directions.
Preferably there are electronics for the | ock for sensing the position of
the bolt MWih thisstmbodimentahiesslissaido lasensthgbaf (ro shoimar)swhinh meves
controlled by an access control system It will thus be appreciated that
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art mechani sns include the followng: the interaction of the tapered face
pl at e aper botledurdtipns.ot i ng

Preferably there are electronics for the lock for sensing the position of the
bolt 2 so that the unlocked and locked configurations

can be controlled by an access control system.

It will thus be appreciated that this invention at least in the form of the
embodiment disclosed provides a novel and useful improvement to drop

bolt locks. The benefits over prior art mechanisms include the following:

the interaction of the tapered face plate aperture and pivoting

roller bolt assists in locating the door to the locking position,

the operating mechanism requires less current than solenoid
operated reciprocating bolt systems while still producing greater

driving force on the bolt due to the use of reduction gears and

screw shaft,




roller bolt assists in |locating the door to the | ocking position, the
operating nmechanismrequires | ess current than solenoid operated

reci procating bolt systens while still producing greater driving force on
the bolt due to the use of reduction gears and screw shaft, 8 there is an
energency rel ease available in the Power-to-Qpen or Power-to-Lock node, the
bolt will not stick or jamdue to dirt in the aperture or side pressure on
t he door, provision can be made for nonitoring the bolt position and door
status, and the lock is suitable for narrow style doors. It is to be
under st ood however that the exanple described is only the currently
preferred formof the invention and a wide variety of nodifications may be
made whi ch woul d Hbempisamrcemergencyprelease aviailabledin the Powento-Opanr axanpl e

t he shape and configuration of the housing, pivoting bolt and strike plate

as well as the ar rm&q&gio%kﬁlgaerrechani cal drive can

the bolt will not stick or jam due to dirt in the aperture or side

pressure on the door,

provision can be made for monitoring the bolt position and door

status, and

the lock is suitable for narrow style doors.

It is to be understood however that the example described is only the
currently preferred form of the invention and a wide variety of
modifications may be made which would be apparent to a person skilled in
the art. For example the shape and configuration of the housing, pivoting

bolt and strike plate as well as the arrangement of the mechanical drive can

be changed according to application or design preference.




be changed according to application or design preference. 9 The clains: 1.
A drop bolt for securing a door or other novable barrier, said drop bolt
havi ng a housi ng which in use can be nmounted into a frane for said door or
ot her novabl e barrier and said housing having a bolt which is pivotal
therein by an electric notor powered nechanical drive when set in a cage at
an operative position, the bolt being pivotal between a | ocking
configuration where the bolt can extend outward of said housing for
engagenent T ARjAerture associated with said door or other novable
barrier and an unl ocked configuration where the bolt is w thdrawn cl ear of
said aperture, said nechanical drive including a screw shaft rotatable by
the electric notor to nove a roller nut along the | ength thereof whil st
engaging a camsurface on said bolt and to obtain fail safe operation of

said dropibojt ' | Lt ' r | erative
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| ocking confjguration to_said unlocked confi gurat ion without operation of
said mechhavuga gpus@g which in use can be mounted into a frame for said door or

other movable barrier and said housing having a bolt which is pivotal
therein by an electric motor powered mechanical drive when set in a cage at
an operative position, the bolt being pivotal between a locking
configuration where the bolt can extend outward of said housing for
engagement in an aperture associated with said door or other movable
barrier and an unlocked configuration where the bolt is withdrawn clear of
said aperture, said mechanical drive including a screw shaft rotatable by
the electric motor to move a roller nut along the length thereof whilst
engaging a cam surface on said bolt and to obtain fail safe operation of said
drop bolt the cage being slidable in the housing from said operative position
to a disengaged position whereby the bolt is movable from said locking
configuration to said unlocked configuration without operation of said

mechanical drive.

2. The electric motor driven drop bolt as claimed in claim 1 wherein the

cage is slidable in a direction substantially parallel to a face plate of said

10




2. The electric notor driven drop bolt as clainmed in claiml wherein the
cage is slidable in a direction substantially parallel to a face plate of
said 10 housing. 3. The electric notor driven drop bolt as clained in claim
1 wherein the screw shaft is rotatable by the electric notor through
reduction gears. 4. The electric notor driven drop bolt as clained in claim
1 wherein a solenoid is fitted inside the housing which when energi sed
retains the cage at said operative position and when de-energi sed rel eases
sai d cage hgu§ﬁ%$e to said disengaged position under a spring bias. 5. The
el ectric notor d&fiven drop bolt as clained in claim3 wherein the housing
further includes a latching plate which can be rotated to an engaged
setting which retains the cage at the operative position in the absence of
power to said solenoid but rel eases said cage to slide to said di sengaged
osition e | I WokNL ' ; : [ i ven dro
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said aperture is iél,the formof a tapered slot and is arranged such that
the bolt caeresnhshaft ineotapble bydhgelecteicunatortthpengh reduction gears.

4. The electric motor driven drop bolt as claimed in claim 1 wherein a
solenoid is fitted inside the housing which when energised retains the cage
at said operative position and when de-energised releases said cage to slide

to said disengaged position under a spring bias.

5. The electric motor driven drop bolt as claimed in claim 3 wherein the
housing further includes a latching plate which can be rotated to an engaged
setting which retains the cage at the operative position in the absence of
power to said solenoid but releases said cage to slide to said disengaged

position when said solenoid is energised.

6. The electric motor driven drop bolt as claimed in claim 1 wherein said
shaft is fitted with a roller and said aperture is in the form of a tapered slot

and is arranged such that the bolt can enter the aperture at the widest point

thereof and then roll to a narrower locking end while simultaneously




t hereof and then roll to a narrower |ocking end while sinmultaneously 11
aligning said door to a correct |ocking position in said doorway frane. 7.
The electric notor driven drop bolt as clained in claim1l wherein said
aperture is formed in a strike plate located in the door, said strike plate
havi ng a conceal ed magnet whi ch when the door is closed is |ocated

adj acent an activation point for a reed switch in the housing, said reed
switch thereby initiating the mechanical drive to |ock the door. 8. The

par i 111 ugniiE B YRS RoreRRoEl M BRhLORA AR JptEERE ufie PCNC! TR

screw shaft. 9. The electric notor driven drop bolt as clainmed in claim1l
wherein an electronic sensing neans is provided to enable control of said
bolt between the |ocking and unl ocked configurations by an access control

system 127 The electric motor driven drop bolt as claimed in claim 1 wherein said
aperture is formed in a strike plate located in the door , said strike plate
having a concealed magnet which when the door is closed is located
adjacent an activation point for a reed switch in the housing, said reed

switch thereby initiating the mechanical drive to lock the door.

8. The electric motor driven drop bolt as claimed in claim 1 wherein a
sensing bar is fitted to the roller nut to limit the travel of said nut along the

screw shaft.
9. The electric motor driven drop bolt as claimed in claim 1 wherein an

electronic sensing means is provided to enable control of said bolt between

the locking and unlocked configurations by an access control system.
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