| MPROVED LOCK FOR BI - DI RECTI ONAL DOCORS FI ELD OF THE | NVENTI ON Thi s

I nvention relates to | ocks. Mre particularly, although not exclusively it
di scl oses an inproved floor nmountable | ock for bi-directional sw ng or
sliding doors including glass doors. BACKGROUND TO THE | NVENTI ON d ass

doors are typicall ' | i sl i des which
are install ed usi né%@%ﬁ%ﬁﬁsﬁag g@&lﬁg@ﬁﬁi&hm% may al so be
i ncorporated with the top or bottom pivot or slide. It is known to secure

such doors using either manual or el ectromechanical |ocks. These may be
nmounted either within the door or alternatively in the surrounding frane

whi ch may be nade of gl ass,FIhE%rﬁ) FPH ENT#I@h)@articul ar, for overhead
installations at the top of the door electromechanical |ocks are

preferred. _However, with transparent glass doors and walls there is a
pr obl em wi TS dR¥fOdioN Fedtesoto IoRkS. Mprecaattiovlerlyalthouah nafexehistyelnat it s

known to use either manual or electrically operated |ocks nounted with

patch fi t tdisglesdsan ingprooed floed aouritalile tockofor bi-Uestondlygwiaglorslidhgpr i se
swing bolts, drop bolts, |atches or other vertical |ocking systens. One

pr obl em W&ﬁ%lr@gﬁiggwsggﬁ?%ks Is that dirt accumulates in the floor

cavity for and this inhibits operation of the | ock. Also,
wi th both overhead and bottom nounted | ocks as currently known the door

BACKGROUND TO THE INVENTION
Glass doors are typically equipped with top and bottom pivots or slides which
are installed using patch fittings. A door closer mechanism may also be
incorporated with the top or bottom pivot or slide. It is known to secure such
doors using either manual or electromechanical locks. These may be mounted
either within the door or altematively in the surrounding frame which may be
made of glass, timber or alloy. In particular, for overhead installations at the
top of the door electromechanical locks are preferred. However, with
transparent glass doors and walls there is a problem with concealment of the
wires. With bottom installations it is known to use either manual or electrically
operated locks mounted with patch fittings to the lower edge of the door. These
typically comprise swing bolts, drop bolts, latches or other vertical locking
systems. One problem with floor mounted locks is that dirt accumulates in the
floor cavity for the bolt or latch and this inhibits operation of the lock. Also,

with both overhead and bottom mounted locks as currently known the door

must be accurately positioned at the closed position across the centre-line of the




must be accurately positioned at the closed position across the centre-line
of the 1 door-sill before the lock can engage. This is a problemwth

t hrough swinging or bi-directional doors where nechanical stops cannot be
fitted. Hydraulic closers are of limted benefit here as the door can
still "float" o f centre position_hy as much as +_ 20 nun due to

manuf act urcﬁ?ﬁﬁsﬂliltl’@?%iﬁ g lpek cm epgega:ldiis ia preblsm Wikhathrawgh sgingadi ng.
OBJECT OF THE INVENTION It is therefore an object of this invention to

anel i or at eort bbditboti@randocrsewhed ardhanicaletopsycdimoyitst Mited. | Wedeawhic ch wil |
both | ocate and secure a bi- directional swing or sliding doors. SUWARY OF

THE | NVENT, 13 | - @i h i ' 0,16 kel '

di scl osed,élé%rég\ a]k'%gf ﬁ‘ﬁ%@u‘%“ﬁgt gt%?% gggﬁé t({?%l} prblgﬂsgqmi @ﬁhg?ggtggg%g}aé%part a
di stance exceedi ng the thickness of said door and are adapted for

si nul t anedsitiorebyes mish ast oum dugtasnagufastyingitderaneesminstheslesure and

| ongi tudi nal novenent between w thdrawn and protrudi ng positions whereby
when sai d heehanisini Wear arfdPWindldadiigon of use and said pins are noved from
said withdrawn positions to said protruding positions an edge of said door
when placed at a location offset fromsaid axis is engaged by at |east one
of said pins so that said door secured

OBJECT OF THE INVENTION

It is therefore an object of this invention to ameliorate the aforementioned
| disadvantages by providing a lock which will both locate and secure a bi-

directional swing or sliding doors.

SUMMARY OF THE INVENTION

A lock for a bi-directional swing or sliding doors is disclosed, said lock
including at least two pins which are spaced apart a distance exceeding the
thickness of said door and are adapted for simultaneous arcuate motion about
an axis located between said pins and longitudinal movement between
withdrawn and protruding positions whereby when said lock 15 in a
configuration of use and said pins are moved from said withdrawn positions to
said protruding positions an edge of said door when placed at a location offset
from said axis is engaged by at least one of said pins so that said door secured

at a position substantially over said axis.




at a position substantially over said axis. 2 Preferably the pins nove

| ongitudinally through spaced apart apertures in a circular face plate and
cover which are rotatable about said axis. It is further preferred that
said pins are noved longitudinally by engagenent along an inclined cam
surface as said face plate and cover are rotated. It is further preferred
that said |l ock includes a cylindrical housing which is shaped for
insertion into a grouting box or cavity located in the door-sill below the
centre- | i nPref¢rabhdtheopinsi provef longitudimelly thrthigh BREGERl HidrONpefuisEnDRAW NGS
The currently preferred enbodi mrent of this invention will now be descri bed

W th I el e GRGfal ok Buebhachee hRH DTl BbhEi hidie 1 1o @ schemtic

perspective view In partial cross-section o an el ectronechani cal | ock

according to said invention, figures 2 and 3 are perspective views of the

|l ock fromthe bottomand top with the housing omtted, and 3 figures 4 to

9 are plan and side elevations of the |lock when installed in a door-sill.
It is further preferred that said pins are moved longitudinally by engagement

along an inclined cam surface as said face plate and cover are rotated.

It is further preferred that said lock includes a cylindrical housing which is
shaped for insertion into a grouting box or cavity located in the door-sill below

the centre-line closed position of the door.

BRIEF DESCRIPTION OF THE

DRAWINGS

The currently preferred embodiment of this invention will now be described

with reference to the attached drawings in which:-

figure 1 is a schematic perspective view in partial cross-section of
an electromechanical lock according to said invention,

figures 2 and 3 are perspective views of the lock from the bottom and

top with the housing omitted, and




DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT Referring first to figure
1 the lock with this enbodinent is adapted for floor installation along
the sill centre-line of a bi-directional swing or sliding glass doors. In
a swing door configuration - it is preferably |ocated at the furthest

point fromthe hinge or pivot. There is a face_.plate .1 and.surroyndi ng
ress 11 2 hEuRs At S Siannd pids sy Geighs of e gok when insteld s | ca

| ock housing 3 extends below and sits on a transverse locating pin 4 in a
grouting box 5 set in a dediksilavity. There are a pair of pins 6, 7 |ocated
in apertures 8, 9 in the face plate which are spaced apart a di stance

greater than the thickness of the door as shown later in nore detail. Wth
this enbodi mrent the pins are spaced apart on a particular pitch circle

di aneter. As best shown i jgqures 2 and 3 the pins. 6, 7 also extend down
through a cover 10 bel ovﬁEhJeAg[%Qﬁ%E@%mM&%éTﬁﬂil beari ng | ower ends
6A, 7A engaging respective surfaces 11, 12 of sl oping quadrants

herei nafter referred to asPREFERREE EMBODIMENITese cam nenbers are in
turn secured diagonally inside the cylindrical housing 3 above a circuit
board or PCB 16. There is an electric notor 17 extending centrally up

bet ween the cam nenbers which is 4 also anchored to the |ock housing 3 by

means of a flange 18 and connecti ngk ) ) i i
Referring first to figure 1 the lock with this embodiment is adapted for floor

installation along the sill centre-line of a bi-directional swing or sliding glass
doors. In a swing door configuration - it is preferably located at the furthest
point from the hinge or pivot. There is a face plate 1 and surrounding dress ring
2 which lie substantially flush with the sill. A cylindrical lock housing 3
extends below and sits on a transverse locating pin 4 in a grouting box 5 set in
a sill cavity. There are a pair of pins 6, 7 located in apertures 8, 9 in the face
plate which are spaced apart a distance greater than the thickness of the door
as shown later in more detail. With this embodiment the pins are spaced apart

on a particular pitch circle diameter.

As best shown in figures 2 and 3 the pins 6, 7 also extend down through a
cover 10 below the face plate and have ball bearing lower ends 6A, 7A
engaging respective surfaces 11, 12 of sloping quadrants hereinafter referred to
as cam members 13, 14. These cam members are in turn secured diagonally

inside the cylindrical housing 3 above a circuit board or PCB 16. There is an

electric motor 17 extending centrally up between the cam members which is




brackets (not shown). The shaft of this notor extends up to engage in a
splined socket in the cover 10 whereby said cover, face plate and pin
assenbly can be rotated through rise-up and | et-down arcs of preferably,
but not essentially, 90 degrees relative to the fixing |ock housing 3 and

cam nenberg 13, 14. In _accoydance w th the direction rotation the pins
t herefore fﬁ%‘l’ IaBV\}“@FEiI‘FQrthFiCIQGQ&‘[S’US%gC Lbé(rmlcé?ﬁ Bg\ﬂnﬁ%ﬁ&es?éxﬂ“@ SAHEUBB or down
the sl oping camsurfaces 11, 12. Although in figures 1 to 3 the pins are

shown at thrackets ghsteshown)f The shaft tofthisdnoton ektends ppstot éngage on atspinagper
ends of the cam nmenbers rotation of the cover and face plate in the

Si ml t anctre PURF SGVEE 1 PN stldAER Bt AREDE, R BHBRATRE DTt o

under spring actjion. Opposite anticlockw se rotation would sinmultaneously
return t haopated thrgughaisesyp and detodewn jagessok peskerahlys dwit med esseadiallyp9yr cs. i n
figures 4 and 5 the pins 6, 7 are directly opposite each other across the

door - sil|depeeds’ eelhtivee td Ghanfixiagelotkt helistg 3 hibid Ncamh thembersf #8e 1pl ¢he | so
that the door 19 is free to open in either direction. Wien not in use the

door 19 woul d osi t.l,on it.self r |y between,th i 6, ./, as.shown using
any. sui t acigorBRE Wl fhe' dibcerion, ahaBieon Bk SER erTor Bllaky oifadrfoR he
directly over the centre-line 18 for the lock to engage. \Wen the lock is
act i vat ed arhe of detedpivatarcy bysridioganpor down the slopomg ¢ami surfaeesdil, d@t i on
shown in figure 6 so that the pins 6, 7

Although in figures 1 to 3 the pins are shown at their raised or fully extended

locking positions on the upper ends of the cam members rotation of the cover

and face plate in the clockwise direction A as shown in figures 1 and 3 would

cause the pins to simultaneously follow let-down arcs to withdraw flush with

the face plate under spring action. Opposite anticlockwise rotation would

simultaneously return the pins to the extended positions shown along the rise-

up arcs.

In figures 4 and S the pins 6, 7 are directly opposite each other across the door-
sill centre-line 18 and are withdrawn flush with the face plate 1 so that the door
19 is free to open in either direction. When not in use the door 19 would
position itself roughly between the pins 6, 7 as shown using any suitable means
such as a hydraulic closing device and need not be directly over the centre-line
18 for the lock to engage. When the lock is activated the face plate 1 is rotated

by the motor 17 in the direction shown in figure 6 so that the pins 6, 7

simultaneously move along their rise-up arcs to engage the sides of the door 19.




si mul t aneously nove along their rise-up arcs to engage the sides of the
door 19. 5 By virtue of the symmetrical placenent of the pins 6, 7 across
the centre-line 18 the door 19 is automatically |located directly over said
line as shown in figures 6 and 7. The door is then secured by a sol enoid
pin 20 whigch extends, up inta an aperture.in the cqver 10 and holds it

agai nst r dP%tHe of dhe ﬁmm%e@n@la BeRk Phthe RIFF ok ﬂg%éh%@%trq-gn? he
reverse of the above procedure. Wth the solenoid pin 20 di sengaged the
cover 10 amlthackeopl1® & butmeatidatly loohtetedirdntlyt beer saidolind asi shavire impposi te
direction to sinultaneously withdraw the pins 6, 7 along their |et-down

arcs to pgﬁ%ﬂﬁg:ﬁ%sﬁd!’ﬂsﬂ 18} i e S ﬁ&ﬁs&leﬂﬂﬂiﬂ%@ﬁw@ficﬁ@ﬁeu@@%dlg- n

a bi-dire i di'ng door confirguration as s gures 9 the
| ocki ng of, doors 21, 22 together by pins 6, 7 is assisted by catches 23, 24
or simi| ainfg amppsrureire theatoss o0 %ﬂ*ﬁgbélqse‘étaﬁ?"é‘.s" retatien pmp the docking

configuration of the solenoid pin 20 can be set for either "power- to-I|ock"

or " pOV\BEaﬁd?;iticbﬂ]HQﬁlﬁbkﬁigeﬂfﬁ teor isThe rokseadftithaoabolebprocedire0WhH thy a
system PCB. Preferably enmergency unlocking is al so provided whereby the

cover 10 an f.ace .e 1 can,be indyced ,t0 rotate b ushi he, door 19
Cotil the eneid B, B0 Hifmgabad arodar 105 Brk Bl & at¥ AR IR bYTne b
bottom edge of the door to

motor 17 in the opposite direction to simultaneously withdraw the pins 6, 7

along their let-down arcs to positions flush with the face plate 1 and clear of the

door 19.

In a bi-directional sliding door configuration as shown in figures 8 and 9 the
locking of doors 21, 22 together by pins 6, 7 is assisted by catches 23, 24 or

similarly by an integral door shape feature.

Preferably the configuration of the solenoid pin 20 can be set for either “power-
to-lock” or “power-to- unlock” operation. The solenoid would be controlled by

a system PCB.

Preferably emergency unlocking is also provided whereby the cover 10 and
face plate 1 can be induced to rotate by pushing the door 19 until the pins 6, 7

follow their let-down arcs and withdraw below the bottom edge of the door to

free it.




free it. The preferred site preparation for installation of the | ock would
preferably involve drilling a circular cavity in the door-sill as far as
possible fromthe hinge or pivots (in the case of a swing door), and at
the common closing datum (in the case of sliding doors) and then securing

the cylindpjcal Lock housing 3. and l.ocating pin 4 therein usin he
grouting %@b@ @FeleFFé wiitG mEcRasation rier dB$t;ﬁatiQIh&fe@et Wﬁuyﬁulqﬂ@rﬂ%rﬁ@wlyt o the
drilled cavity for connection to the lock assenbly. Preferably the | ock
assenbl y iiavbivesdrillimgne adiskldrocdvity m tles dbof-silkeas ifar ag polssibbel fiomh ahe he
housing 3. A retaining plate then secures the assenbly and housing

toget her. k ' -' l.Og ti t Mk Sond ant .
When t he p};ﬁﬁge gir; gﬂgrtglhsce{ge? F%Séé gg%rs Rﬁ@ grséﬁé?%(gﬁ/&go%wgﬁ%%ﬁ%t ngﬁnaxi mum
float of about 5 nm_ Upon unl ocki ?ﬁ the pin |let-down arcs shoul d be on
the same diRjéhesasgreinsliding deosy) and the secyring,the oyhipdriceleock dwmsing 3

conpati ble with nost access control systens and i ncludes additional

features amd REHLINE DAY BRr€inSysihgMhe gk@Ring’ Bbk B THes wilthghi€ padfeyablp! t hough
not essentially, between 12 and 24 vdc. Upon receiving a command to | ock

t he el ectronic 1] .prefegabl it,until the door 19 or dpor 2 22 are

i the cortPaked,iave G Bip Yooy atiitd ool LR forrertignef e difk Lo

t he door edge(sf lining up with a hall effect in the face plate, cover
assembly. Preferably the lock assembly is first connected to the wires before

being placed into the housing 3. A retaining plate then secures the assembly

and housing together.

The orientation of the lock relative to the door is important. When the pins are
raised the door is preferably constrained with a maximum float of about + 5
mm. Upon unlocking the pin let-down arcs should be on the same side as when

the door was locked.

Preferably the lock is compatible with most access control systems and
includes additional features as required by said systems. Lock voltage is
preferably, although not essentially, between 12 and 24 vdc. Upon receiving a
command to lock the electronics will preferably wait until the door 19 or doors
21, 22 are in the correct proximity. This may be done by using a magnet
secured to the door edge(s) lining up with a hall effect in the face plate, cover

or housing of the lock. Upon confirmation of approximate door location the

motor 17 will then proceed to rotate the cover and face plate to bring the pins 6,




or housing of the lock. Upon confirmation of approxinmate door |ocation the
notor 17 will then proceed to rotate the cover and face plate to bring the
pins 6, 7 7 up to arrest, |locate and secure the door. To open the door a
signal fromthe access control withdraws the solenoid pin 20 and again
activates the notor verse th rocess. t hus reciated
That thi s | ipaRArBtabepteold FEER e PR ofo phen thefiber puiial TR dB6g

provi des a novel and inproved formof self-centering |ock for

bi - di r ect i aneass eantral wggdmwsothelwcﬂ@ piro20tdnd agedw acfivates dhe sutonhAl
sliding doors. Clearly however the exanple described is only the currently

preferred tfo%gétgg tﬁg@dcgysenti on and a wide variety of nodifications may be
made whi ch woul d be apparent to a person skilled in the art. For exanple

the shape of the | ock housing and face plate as well as the configuration
of the cam nenbers, the type of electronics and the installation procedure
used may be changed according to design requirenents. 8 The clains: 1. A

| ock for bit-will e¢htis deabpprecisgedrthat tids ngveltdors at sleast i ake i foemudf rthe at

| east two pins which are spaced apart a di stance exceedi ng the thickness

of said doghpaithedt QAR HrdviliesSh HEVER AR YrhpRb CUP WGVt ir-B0RHfng"

lock for bi-directional swing doors, or locking for the case of bi-directional
sliding doors. Clearly however 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 of the lock housing and face plate as well as the configuration of the cam

members, the type of electronics and the installation procedure used may be

changed according to design requirements.




axis | ocated between said pins and |ongitudi nal novenent between w thdrawn
and protrudi ng positions whereby when said lock is in a configuration of
use and said pins are noved fromsaid withdrawn positions to said
protrudi ng positions an edge of said door when placed at a |ocation offset
fromsaid s, |s engaged by at | east one of said pins so that said door

i s secured 8¢ ¢l®1MEsi tion substantially over said axis. 2. The lock as
claimed in claiml wherein said pins are noved | ongitudinally by engagenent
along inclined camsurfaces. 3. The lock as clained in claim2 wherein the
pins nove longitudinally through spaced apart apertures in a circular face

5 wher ot saitd oMU R BPonaP i stime Wfork il ol bt o™

plate in one direction corresponds with Iongitudi nal nmpvenent of the pins
to said protrudileast peepinsowbichnre gpaeadanasha distance exgeedipgsbe thicknase
opposite direction corresponds with |ongitudinal novenent of the pins to

sai d wi thdrawn p@shid 866r ad art&ddpRé faiSsifMaiBoud ArcthR! MofiodW®obat Bnt her e
is an electric notor nounted in a housing for the | ock which rotates said

face plate: & T08 |Q5loq Bebb@SMd Pird! B G NEESLT o fer i) o' @
withdrawn and protruding positions whereby when said lock is in a
configuration of use and said pins are moved from said withdrawn
positions to said protruding positions an edge of said door when placed

at a location offset from said axis is engaged by at least one of said pins

so that said door is secured at a position substantially over said axis.

2. The lock as claimed in claim 1 wherein said pins are moved

longitudinally by engagement along inclined cam surfaces.

3. The lock as claimed in claim 2 wherein the pins move longitudinally
through spaced apart apertures in a circular face plate which is rotatable

about said axis.

4. The lock as claimed in claim 3 wherein said cam surfaces are arranged
so that rotation of said face plate in one direction corresponds with

longitudinal movement of the pins to said protruding positions and




extendible into the face plate to secure said face plate against rotation
when the pins are in said protruding positions. 7. The lock as clainmed in
claim5 wherein said housing is cylindrical and is shaped for nounting
into a grouting box or cavity Iocated in a door- sill. 8. The lock as

n can.,be set for either

clained in claimb6 wher eno i

power -t o-1 ock op gpgppoﬂfébe pfa(tg lﬂnqll"ﬁc‘%’%gFa‘th‘?ﬁ?onQCO’Fﬁ%’qnéé Kwith
clained in claim| wherein the arcuate notion about said axis extends

t hrough 90 degr desgitudinalBhevémentt dfthe lpirsorsgidwithidialvmgositions. when fitted
with a lock as clained in claim1.

5. The lock as claimed in claim 4 wherein there is an electric motor

mounted in a housing for the lock which rotates said face plate.

6. The lock as claimed in claim 4 wherein there is a solenoid pin which is
extendible into the face plate to secure said face plate against rotation

when the pins are in said protruding positions.
7. The lock as claimed in claim 5 wherein said housing is cylindrical and
is shaped for mounting into a grouting box or cavity located in a door-

sill.

8. The lock as claimed in claim 6 wherein said solenoid pin can be set for

either power-to-lock operation or power-to-unlock operation.

9. The lock as claimed in claim 1 wherein the arcuate motion about said

axis extends through 90 degrees.

10. Bi-directional swing or sliding doors when fitted with a lock as

claimed in claim 1.
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