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OF THE I NVENTION This invention relates 10 a renote contro m y
| ock effective in particular for theft such as picking. In recgpi,years,
damage due to picking is increasing. Picking is an act in which a special

tool is inserted into a keyhole to open the lock in an extr

period of time for theft, and the damage is | arge because q@%@ﬂﬂ”ﬂﬂmmg door
is opened and things in roons can be conpletely stolen. In vent
damage due to picking, one conceivable nmethod is to replace theopeek with a

di npl e type or magneti C RE¥oa EOMONMRCINL A Ao e, INeY iraadg to pick. But for
this nethod, a special tool or a specialist is needed for replacenent.

Al so, sone type of |ocks cannot be replaced. As a sinple nethod, it is
conceivable to mount a plurality of auxiliary locks so that it takes a

| onger time to open the | GAKKGROWNIeHF fHd AGVENTEMBE hesitate to

This invention relates to a remote controlled
auxiliary lock effective in particular for theft such as
picking.

In recent years, damage due to picking is
increasing. Picking is an act in which a special tool is
inserted into a keyhole to open the lock in an extremely
short period of time for theft, and the damage is large
because the entrance door is opened and things in rooms
can be completely stolen.

In order to prevent damage due to picking, one
conceivable method is to replace the lock with a dimple
type or magnetic type one which is more difficult to
pick.

But for this method, a special tool or a
specialist is needed for replacement. Also, some type of
locks cannot be replaced.

As a simple method, it is conceivable to mount a
plurality of auxiliary locks so that it takes a longer
time to open the locks, thereby making thieves hesitate to
enter.

But even if a plurality of auxiliary locks are

provided, since they have kevholes, it is not impossible



enter. But even if a plurality of auxiliary |ocks are provided, since they
have keyholes, it is not inpossible to open them by use of a tool.
Further, if a plurality of auxiliary |ocks are provided, it is

ti me-consum ng to open and cl ose such locks in daily lives. Thus, a renote
control type auxiliary lock is conceivable. For exanple, if a |ock can be
opened and cl osed by a renpote controller, since the | ock has no keyhole, it
is inmpossible to open it even if a tool is used. Further, the |ock can be
opened and cl osed quickly. But for a renote control type |ock, a power
source i s teeegssarghdm hir ivee tdfe aawddl ar Fumdier J tif 3 qonee Mdy 0% o use
an AC power source for such a power source. But wiring is necessary and

t here may aweird aot |leticks arre pradviderhusit ilts iSingF@ramindatq ery-dri ven.
But in the case of battery driving, there is a problemthat if the battery
di es wit h apes |assk Flesemaich 1o6ks iHposibl el ¢open it. Also, if the
batteries die in a short period of tine, they have to be replaced
frequent!ly. Repl alitF ¢ Ferisiate rentrml %ﬁ%%%%ﬂg%ce cost will

be high. This markedly reduces the nmerit of the renbte control type. An
obj ect of eIkt orf 9% %’85”‘ibﬁ’]t§/'en]tf t%el%rcang% b%??fbeieﬂé shut even
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keyhole, it is impossible to open it even if a tool is
used. Further, the lock can be opened and closed
guickly.

But for a remote control type lock, a power source
is necessary to drive the auxiliary lock. It is
conceivable to use an AC power source for such a power
source. But wiring is necessary and there may be no
outlet in the hall. Thus, it is preferably battery-driven.

But in the case of battery driving, there is a
problem that if the battery dies with the lock fastened,
it is impossible to open it.

Also, if the batteries die in a short period of
time, they have to be replaced frequently. Replacing them
will be time-consuming and maintenance cost will be high.

This markedly reduces the merit of the remote control
type.

An object of this invention is to prevent the door

from being kept shut even if the battery dies and to make

it possible to use for a long time with a battery.



According to this invention, there is provided a renote controlled
auxiliary lock conprising an auxiliary |lock body nounted to a door and a
wireless renote controller, the | ock body conprising a bolt protrudable
froma |l ock surface, an actuator for actuating the bolt, a |ock seat
engageable with the bolt, and a built-in battery for activating the
actuator, the auxiliary |lock body conprising a wireless receiver neans, a
drive nmeans for activating the actuator when the wrel ess receiver neans
recei ves an open-close signal fromthe wreless renote controller, a first
vol t age detecting nmeans and SUMMMRNOFAHEagEVINTECIN ng neans for detecting
that the voltage of the battery has |owered to respective predeterm ned
vol tages, and an al arm neans, the wireless renote controller conprising a
w rel ess transm ssi on neans and an open-cl ose signal generating neans for
sendi ng the open- clPes@rsiigalta dhilfe INvieaItdsn + eTf sisi @r | apherein
when the first voltage detecting neans detects that the voltage of the
battery hadeMdspE@td o Inde detiaritiadad ks CARTtidydl9 tal SWHtI %Y al ar med
by the al arm neans, and when the second vol tage detecting neans detects

that the vePCHgPWY Meaad & ndedr Gped M % & Yr%edet er ni ned
second voltage, the actuatqr is.activated.tq push dawn the bolt .inside the
| ock surf a&é).% Olq\‘fs‘r‘r 'h goé:#? aﬁ?&é’nﬁr‘?ﬂ“,pr\?ﬁéﬁpgt ife k1‘(3cﬁrtstpr\f’gclrtuéigﬁéb]d?et ecting
means detects that the val e qf t ttery has ped ,to

pr edet er m %55’”\ ée\/élocﬁ S\Hi‘ﬁft:%%r’eﬁlna@g%éln%qrs f)rél)ercaeés?écg{agc&}%itshef }@tlti’s a

notiTied DY Jdie ff@n%gé%bl;@!th%%% gmd Und P, {1qHrge repl acenent

of the battery. the "battery is not re I"aced even atter alarmng, when
the second pyueliage rdgt QetdiRG RN e et td I edrt efulined secend. vol t age,
e.g. a mnimmvoltage at which the actuator can be activated, the actuator
i's activat e@dyo cWnididisawdt ke widldl dsisiréectife d adarsir face.i vEhumarid is
possi ble to prevent the door from being kept closed even if the battery
dies. At tlfios taicrevawtiinge thiee aatodalticar whieoc k hlze edmes] egseffeactiives, t he door
is locked by its main lock. By providing the auxiliary | ock body with an

el ectric powenssugpleiviesans: fopen-otlose stigmelly fqupplthieny igledstss ¢ power
fromthe built-in battery to the wireless receiver neans to activate it, it
i s possi bl &efietsr epamr otlledbl & ifd redc dOHRG SsiIfGTEcE W IMeans: &l iy
exhaustion of the battery, so that it is possible tao use the |lock for a
Cong ti e GECROt: VPAEPaE 5 end otk feAyS Bort e thity o act uat or
by neans of mot or_t hr qu cl.u i.sm_it Is sible to push down
the bol t byoraléﬁé?gsf’r‘?g tﬁ“ﬁe%gé: ﬁlriynéf%%f qﬁ%@% f oS 5res£r?é’%tgﬁ’ee_ motor wth the
cl ut ch mechani el 56 bl cihe dlack g apaR 1B ORRRGE f o haside dhe door

W t hout using rendte control. y providing the auxiliary | ock body
with an | DrdiglienguhntHond eFeaibmmAnd 1PGo% 4iRe1eRe Wrielfss Jiept
controller wwth an ID signal generating nmeans, the auxiliary |ock can be
oper at ed opk)nky aids REC ickied -ca it s gRkNogkaker athng, mreemsexaple, it is
possible to make it difficult to manufacture a renote controller for a
dupl i cat e kendhiyngcaipl openi-og oslee sigde 1sitgnaheusead efl@rs st he anBndisgriain
Further, for exanple, if it is designed such that the body will not be
activated mebass Whecedni wheusltyer aasteyoildenti dettechisiogmelagist wi ce (or N
tinmes) at a constant speed, it is possible to easily strengthen security.
Ot her f eat AeESCARd thBteths FPltRgepPEsERE PAFERINOMAR AL BEEENE Cappar ent
fromthe follqow ng description de with reference to.the acconpanying
dr awi ngs,  PRCREEERMLBREE | PESCROBERER OENH FiE T BRAW.AGS LETGEd) Bg The

perspectlvglg&%whggngq Y OQHg%n%heFE%CO%dI%oﬁtgb%nd%%%%t%%gt%%a%%ﬁE;

detects that the voltage of the battery has dropped
further to a predetermined second voltage, the actuator is

activated to push down the bolt inside the lock surface.



Fig. 3Ais a front view of a portion of the sane; Fig. 3B is a back view of
the portion of the sanme; Fig. 3Cis a partial sectional view of the sane; 5
Fig. 4 is a view for explaining the operation of the sensor switch; Fig. 5
is a block diagramof the auxiliary lock body; Fig. 6 is a circuit diagram
of the wireless receiver neans; Fig. 7 is a circuit diagramof the drive
circuit; Fig. 8 is a block diagramof the wireless renote controller; Fig.
9 is acircuit diagramof the same; Fig. 10 is a power waveform of the
auxiliary lock body; and Fig. 11 is a view slowing the ID code of the
transm ssi on si gnalwitbETAilsEDR MESCERINET tON wike nl Hih PRERERRED 1EMBEDI VENT

detecting means detects that the voltage of the battery
has dropped to a predetermined level at which replacement
is necessary, this fact is notified by the alarm means,
which uses sound or light to urge replacement of the
battery.

If the battery is not replaced even after alarming,
when the second voltage detecting means detects a
predetermined second voltage, e€.g9. a minimum voltage at
which the actuator can be activated, the actuator is
activated to withdraw the bolt inside the lock surface.
Thus, it is possible to prevent the door from being kept
closed even if the battery dies. At this time, while the
auxiliary lock becomes ineffective, the door is locked by
its main lock.

By providing the auxiliary lock body with an
electric power supply means for intermittently supplying
electric power from the built-in battery to the wireless
receiver means to activate it, it is possible to prevent
trouble in receiving signals while retarding exhaustion of
the battery, so that it is possible to use the lock for a
long time without replacing the battery.

Further, by driving the actuator by means of a
motor through a clutch mechanism, it 1s possible to push
down the bolt by releasing the coupling of the actuator

and the motor with the clutch mechanism, so that the lock



An enbodi ment of this invention will be described with reference to the
drawi ngs. As shown in Fig. 1, the renote controlled auxiliary lock of this
enbodi ment is nounted on the inside of a door. It conprises an auxiliary

| ock body A and a wireless renmote controller R The | ock body A has a bolt
1 protrudable froma |lock surface J so as to be engageable with a | ock seat
2. Inthe auxiliary lock body A, as shown in Fig. 2, G a battery B (DC 3V
in this enbodinent), a bolt 1, an actuator 3, a sensor switch 4, a circuit
board 5, etc. are housed. Mounting holes are fornmed at four corners of the

case so thaty thealhdifed astsneth 4@ 9030 AS WMl iy Zenddle bolt 1

is received in a guide hole Hand is supported so as to be protrudabl e and
retract abl ggorfdydhe side of the bolt 1, a rack gear 7 is formed as shown by
chain line so as to be disposed in a slit forned in the guide hole H

Through this slit, mqupiwn geari@mf dHe Activatary 3 dsk asapy egdi tp &ngage
the rack gear 7 of the bolt 1. As shown in Figs. 3A and 3B, the actuator 3
has a not ortMqarsaviirded st ity anesyyee dirrde quesri GG ngMtteh wis girend deshadd h a
clutch mechanism C as shown in Fig. 3C. The speed reducer Gis conprised of
a wor m gearcditr Ismur wjear a0 Iands iging lorgegesarast iioamebals, Tilee rotation of
the wormgear 9, which is nmounted on the rotary shaft of the motor M is
transm ttediutxd]atag@aﬂ% taATD URgh e adig @d&’f byoa resh files coemdted wit h

t he pinion gear so that the pinion gear which i s connected to the
gear 12 th@&ﬂ?¥QMk?Rﬂtﬂ%ﬂ?%mé%ﬁhﬁﬁﬂmﬁ QG5Whﬂﬁb@Osﬁﬁ?kﬁLRQﬁmﬂﬁth@hlsnlc

is a frICtIQ% clutch having a friction nenber 13 such as a rubber plate. As

shown in Fi%. fé@‘nt & DiMArEH AGEAT 88 h €M S FPRGiTRY 153 thitn %ressed agai nst
tsgr6| ggagml% tﬁrou tkr}eey fbryl %tolmo 1car]ct?mg ]t%e YR esll%sr{[allc ueed For® qccfpe as a

ID signal. Further, for example, if it is designed such

that the body will not be activated unless it continuously

receives identical ID signals twice (or N times) at a

constant speed, it is possible to easily strengthen

security.

Other features and objects of the present
invention will become apparent from the following

description made with reference to the accompanying

drawings, in which:
BRIEF DESCRIPTION OF THE DﬁAWINGS

Fig. 1 is a perspective view of an embodiment;
Fig. 2 is a plan view of the same;

Fig. 3A is a front view of a portion of the same;
Fig. 3B is a back view of the portion of the same;

Fig. 3C is a partial sectional view of the same;



Wth this arrangenent, when a predetermned turning force is applied to the
pi nion gear 8, the clutch nmechanismC slips, so that it is possible to turn
the pinion gear 8. Thus, even if the actuator 3 does not operate, it is
possi ble to open the |ock by pushing down the bolt 1. In this enbodi nent,
the sensor switch 4 has two mcrosw tches nounted on fittings and brought
i nto engagenent with protrusions 15 provided on the bolt 1 as shown in Fig.
4 to detect the position (top and bottom dead points) of the bolt 1. The
out put of each switch is connected to a m croconputer 20 described | ater.
The circuit board 5, has €.¥%reless cheiver neans q{ive mean

C

I
means, first vol t age Yet n% %ezivﬁs,o%ee(:)b%]da%lr?%g% Yt Sd[?rg% ;m power

suppl y nea@%éng%Aéﬁgcgwggégjng nmeans. Specifically, as shown in Figs. 5-7
by connecting intéerface cifcuits to the mcroconputer 20 (one-chip

m cr oconput er havi ng; hal tyl f i abpyvesai S are
formed. That is, agﬂg bd%:?ﬂq%”%ﬂﬁgf tnﬁi%§?2%%§gﬁ$ecelver &gaﬁg lis
formed of gdg4ning detector circuit 21la, an anplifier circuit 21b and a
wavef orm shapi'ng circuit 21c. By detecting signals fromthe wireless renote
controller R anplifgiydng the deiecdiion sianads on the wpdidder circuit

21b, and inputting theminto the waveform shaping circuit 8 21c, |1 D code
signal s (pueeitveai medrghal s) as descri bed below are inputted into the

m croconputer 20. As shown in Fig. 7, the drive circuit 22 has a

normal /reverse turrFig s clits (asiingeuirt dijescoammest itdy doineat adcd ot £ he

m croconputer 20 through drive |ICs 22a22d and is adapted to drive the notor
M of the actuator F¥orvarid e dnbdackiegiy 9h thes pongel ess tienate put  of
the m crocomputer. 20. The al arm nmeans 23 has an LED 23a connected to the

m cr oconputteNtZ® ilttough a current liniting resistor and is turned on and

of f by the output of. the microconputer 20. The first voltage detector neans
24 uses a power sodré volisige 'Ut](fri(ﬁ]gaqr@"?ﬁ% htj?ﬁ mf % pr edet er m ned

reference vol t age, ichis 2.6 V.in thi odi t . .and. .out put
detection signal t thw'eh‘lnq clrsoc%r%ouvfe& i) ?“T%? eoggtiq‘[éag%u%loltarfgy bgqcfa)%ry B

has droppe% ow the reference voltage 2.6 V, by connecting the I1C 24a to
t he mi croconpdt'er . The second vol tage detector neans 25 uses a power

source vol tage nmonigiQy i ng i 2pa,hayiduga i aded erpri gtk rf enghce vol tage
of 2.4V, and outputs a detection signal to the mcroconputer 20 if the
vol t age of tirhe dadtdseiron Bitagidr opped bel ow the reference voltage 2.4 V. The
ref erence voltage of the second voltage detector neans 25 is set at 2.4 V
in view of the mninmumdriving voltage of the notor Mto push down the bolt
1

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

An embodiment of this invention will be described
with reference to the drawings.

As shown in Fig. 1, the remote controlled
auxiliary lock of this embodiment is mounted on the inside
of a door. It comprises an auxiliary lock body A and a
wireless remote controller R. The lock body A has a bolt
1 protrudable from a lock surface J so as to be
engageable with a lock seat 2.

In the auxiliary lock body A, as shown in Fig. 2,



bel ow the | ock surface J by driving the actuator 3. According to the
characteristics of the notor M it may be suitably determ ned. The power
supply nmeans 26 serves to intermttently supply power fromthe battery Bto
the wirel ess receiver neans 21. As shown in Fig. 7, it has a sw tching
transi stor 26a provided in series between the battery B and the w rel ess
receiver neans 21 to control the supply of power to the w rel ess receiver
means 21 by controlling turning on and off of the switching transistor 26a
by the mi croconputer 20. By intermttently activating the wreless receiver
means 21 inQs eepl-ng.Ji t .on, :ex L fy the tery can be

ret ar ded. gnkgﬁgg?&néogggegy,Ephghﬂ% ?@gﬁpﬁﬁgpgﬁ’ngaggﬁ 7%éoﬁ§rises a ROM
menory 27a ed t 1-CLOC uter 420 : i Wit C 7b for
Setting. 1B e are & BPRs B SR sy S PR B Bt ess T s st

on the dipasw helis@dl, MBENEHEHORBTRY! Bre2BokRRES akN FElE LErhRde ©f the
address thus set of the ROM nefnory 27a, and identifies the wireless renpote

control R basedagp thethRrcodecahumer @hs28nkl theaf bewies is a buzzer
driving circuit for producing a confirmation sound or an al arm when
abnormal ity occursasOshbhe onhheighand, the sbownli AsFrgce@yvetihéni a

wireless renote controller Ris conprised of a wreless transm ssi on neans
30, an on-oqfifdsi ppdk @r eddcisgsopanst8d andaa powee bobdirndgabdéansnd4. As
shown in Fig. 9, the wireless transm ssion neans 30 conprises an anplitude
nmodul ati onrekreakctblisingOa thansideoprf Abeabmdtiullat Bomaskgaebr dnikD code
output is outputted fromthe mcroprocessor 29 to the transistor of the
anpl i t ude fBdUEEAt BEnSBPFRUPY. ClTRé&NoALIBET S9i gRakopPEddéFRgSAREaAs 81 is a
switch circuit conprising switches 31la and 31b and resistors 31c and 31d.
As shown i flEFgfogmegyipr £bsi AYitiReowrt En 3THPBEENBAEL 8AY tor @switch 31b

(¢Lose PutignlspUAkeh 8 SpCRICELELL0: 2°: SASERIRULE' cRdagkene

rack gear 7 of the bolt 1.

As shown in Figs. 3A and 3B, the actuator 3 has a
motor M provided with a speed reducer G, which is provided
with a clutch mechanism C as shown in Fig. 3C.

The speed reducer G is comprised of a worm gear 9,
a spur gear 10 and pinion gears 8 and 11. The rotation
of the worm gear 9, which is mounted on the rotary shaft
of the motor M, is transmitted to a gear 12 through the
spur gear 10, which is coaxial with the pinion gear 11, so
that the pinion gear 8, which is connected to the gear 12
through the clutch mechanism C, is turned.

The clutch mechanism C is a friction clutch having
a friction member 13 such as a rubber plate. As shown in
Fig. 3C, the pinion gear 8 has an engaging portion
pressed against the gear 12 through the friction member 13

by an elastic member such as a spring 14.



Al so, as shown in Fig. 9, the switch circuit is connected to a base circuit
of a switching transistor 33 connected in series with the battery B. By
pressi ng one of the 'switches 31a or 31b of either switch circuit, the
switching transistor 33 is activated to supply power. In parallel to the
switch circuit of the on-off signal producing neans 31, an IC for hol ding
power as the power holding nmeans 34 is connected to the switching
transistor 33. The IC 34 is connected to a m croconputer 29 to turn off the
switching transistor 33 with a stop signal mhich is outputted after the

m croconputer 29 has, co eted_transm t|n th this
arrangenent, eIectWIlEﬁ gﬁéﬁ PET8UFHIMEEG 1 |§5%dﬁée%g%8¥g controller R
i s being operated, si.ng n r ngu i-0 he
battery, g YEHARY tﬁg?ﬁ cgg be%ésgg FH@ ggﬁgﬁge epgr?ogmgf ?H%&C%Cn he

ot her handme&ﬂﬁn?ha[ecgﬁﬁgﬁers%gtﬂ%% 3 ¢byigl tra i BOM reMpRy 33 nand is

programmed sSuc és are stored in the nmemory 35. Wien | D codes

are !OadedphﬂEBnt 8af 8, 0CHOADUL €EyRH E@rQ%@ha@tﬁ@@%rl@p@be%eﬁﬁkﬂa| 36 shown
in Fig. 9 ey ¢ e set in the builtin ROM menory 35. Nurmeral 38 is a

pi l ot |anmpg T%éEﬁHbt gl rﬂg gaslsﬁglén@onw@halth@1bs:kab<yI @ik ha ghjgu Slowing

term nal e auxiliary lock body Ais nounted e.g. to the inside of a door
as shown ianpEi gol1t. 1A lock seat 2 is nmounted on the doorfranme of the door
SO0 as to oppose to the bolt of the auxiliary |ock body A. Now, because an

| D code for a correapandisngmbiodemess ,r ¢imet eeasotrr swikchs 4sdtasbdfor ehand by
the dip switch 27b for setting an I D address, the | ock can be controlled
only by thmlspeswﬂtchE§an€n¢@dtp@lthtﬂﬂgﬁh@nﬁh@§ON®@ﬁtéd“éUX|Ilary | ock

body A, only during the ON periods shown in g el ectric power is
suppl i ed t@ﬂgﬁ@eWﬁﬂély§§hr@é@¢¥§ﬁ1ﬁ§@n§529r991 e 68w§ es ity Imésns 26,

whi ch ted to th I de f th

Wreless r8NBEE SonErgi dr R o Cr%%ﬁr%“ttﬁﬁh@fﬂ%%o Bed Tt g e o1 30 1
t | |t 1 hol di

statgc(bgaéﬁ 8?EP¥Pg Bgégc &ﬁsu#B%.%#EgﬁﬁE?%C#%e gﬁﬁ%fglégbag MLPE

for a IOHQCBhchted to a mlcrocomputer 20 described later.

The circuit board 5 has a wireless receiver means,
drive means, alarm means, first voltage detecting means,
second voltage detecting means, power supply means and ID
identifying means.

Specifically, as shown in Figs. 5-7, by connecting
interface circuits to the microcomputer 20 (one-chip
microcomputer having halt and timer functions), the above-
said means are formed.

That is, as shown in Fig. 6, the wireless receiver
means 21 is formed of a tuning detector circuit 2la, an
amplifier circuit 21b and a waveform shaping circuit 21c.
By detecting signals from the wireless remote controller R,
amplifying the detection signals in the amplifier circuit

21b, and inputting them into the waveform shaping circuit



In this state, if the switch 31la (close button) of the wireless renote
controller Ris pressed, the wireless renote controller Ris turned on.
When this is detected by the mcroconputer 29, it transmits an I D code from
the wireless renote controller R In this enbodi nent, as shown in Fig. 11,
the ID code conprises a 7-digit code signal, each digit including 4 bits.
The first to 6th digits of the 7 digits are used as ID signals for

di stinguishing, and the 7th digit is used as a node signal such as opening
or closing Al so, by providing 10 bit synchronizing signals before and
after the 7 dlglt code 5| nal possi.bl e .to search for th i gnal
neasuri ng 2 1t iPe ]Fhépyé ?}Hcﬁﬁgﬁﬁi ﬁga§|GF§F§ §W§ t hen
calculatin e time.per. hbit. ev e. the ulse dth of one bit
changes wi %?%Oé"nﬁerrﬁatlﬂllpéltgﬁﬁdvd‘lnt éjgéChe\/\ﬂgfr? gﬂ&l i ?ry | ock body A
receives the ID CO%%hs%%%n§%%§%ﬁ 7tCQh%.%%E%%t%lE%%iQpith%% qf the bolt

1. When it detects at the bol't ints open e actuator 3

s OperategogﬁllW%e%%r%% Gy %Ubﬁr%%.%i ”%ﬁ%ﬁt@%lggltc%dW@Hﬂld%)Closed state

is detecte the sensor smntch 4 the switch 31b

(open bUtt%%hn%c%ed ehb the hﬁ%ﬁ%ﬁxﬁ@%&%%‘b@rtﬁr wﬁ%f%%%%@ TicRe Jawd i ary
| ock body A detects the position of the bolt en it is detected that

the bolt i92¢l eged.ist haapelld td arrm\éecth@nmottolrtm oerhst alc@ uatodetzect ed by
the sensor switch 4. O herw se, because an ID code is an invalid conmand,
even if receirwaddlivt ang heaickentrérlgd.inTesponisec & copdei ogtand clfosieg are
controlled by the wireless renote controller R it is not necessary to use
a conventi onalrdceypuBecali¥e no keyhol e i s needed, the | ock cannot be opened
fromoutside even if a tool is used. Al so, since it can be opened with one
action, |ocking an@hgnkdekimgeans l2dssasi m- E6Rs dangonnecitedi Soaddst ed
such that the body will not be activated unless it receives identical ID

si gnal s wh@ﬁcﬁﬁéoﬁﬂpﬁéﬁ @PatPEPH§§ ButPAFISr 14WitARIZTESEE5ER BEG on) of

th | t t t N t

constant SpEeliTAED) SpBEd) FIE 1Y SA8) Py CPHEUPE SBEUME) oy RUNTRY g € he
t t hod h I d

Closing of the | ook s TBeVe OAREdEa S Py ol CCRE A PERTy FOER Thody A

W || exhaust,and %ﬁt‘é%t ﬁt%ﬁl‘ﬁ"o i nlgoyer 24\2§hgﬂvﬁﬂ§r e' belaveltagedet ecting

means 24 detects such l"owering to about t he detection output
i's outputtedrk@chbe FbitagenPwhethlds Bheny ﬁhetﬂh§r@ﬁ%6§§h@ht20aﬁauses the

LED 23a to biink at interval's of 2-3 seconds t hrough an
outputs a detection signal to the microcomputer 20 if the
voltage of the battery B has dropped below the reference
voltage 2.6 V, by connecting the IC 24a to the
microcomputer 20.

The second voltage detector means 25 uses a power
source voltage monitoring IC 25a having a predetermined
reference voltage of 2.4 VvV, and outputs a detection signal
to the microcomputer 20 if the voltage of the battery B
has dropped below the reference voltage 2.4 V.

The reference voltage of the second voltage

detector means 25 is set at 2.4 V in view of the minimum

driving voltage of the motor M to push down the bolt 1



19 LED lighting circuit as the alarmneans 23 to urge replacenent of the
battery B. At this tinme, if the battery B is not replaced and the voltage

| owers further (to around 2.4 v), the second voltage detecting nmeans 25
detects the | owered voltage and outputs it to the mcroconputer 20. Thus,
the m croconputer 20 first detects the position of the bolt 1 through the
sensor switch 4. If it detects that the position of the bolt 1 is in a
closed state, it activates the actuator 3 through the drive circuit 22 to
nove the bolt 1 until the sensor switch 4 detects an open state of the

act i vat i ng SEARTood A b Traant! 3T L e TS 53 to votity
this fact. T, ;$ignGe, the | DS ORANSH Whd LGy L e hply 1 1 nside

the | ock sur aceli¥nbefore the voltage of the battery | ower s much t hat

the actuat @t 3jiH83CId MR GHhn&Ven if the battery dies, it is not possible
that the door cannot “be opened. According to this invention, since the |ock

i s opened before thedady s pmedaiectd N e b tage ofi dhendpgtery,

even if the battery dies, it is possible to open the door. Al so, since
electric p@wpgliys o ifathn Y Mttty Bt e Wried BsSs recedMasr circui t,
the I ock can be used for a long tine even with a battery. 1 5 What is

cl ai med i smehnsA2ienotas ahrdwrolidred iauxil,i arty Haxcka comiprdtsiimyg an auxiliary

| ock body nounted to a door and a wireless renote controller, said |ock
body conpr itsiang istioal 12 6ar emawdaside ifr vard dodietsiadraddie dmtasmat®r f or
actuating said bolt, a |ock seat engageable with said bolt, and a built-in
battery foandctiheatilnglemsd reaaiatedr meadisd Auxda icant 1o K durbpri si ng a
wi rel ess receiver neans, a drive neans for activating said actuator when
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wireless rennte controll.er, rst vol.tage detecti ng .nea and second
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vol tage deftHEMRY Mafidd (9rff3é3ttjec g A e Wt B%ry has

| owered to %gs%%%ti%%egr%thernined vol t ages, and an al arm neans, said
wirel ess r&note Sﬁ%roller'conprising a wreless transm ssion neans and an

open-close signal generallng JraRs f e &g sald aRRITELose sl gl to

said wirel ess transm ssi on neans, erein sald first voltage detecting

neans det egbankhat tiheteald age kefesaid iRaldrer e dias Frioppes ttha
predeterm ned first voltage, this fact is alarmed by said al arm neans, and

when sai d paceerdyvael tage bdetredddrdgdweans detects that the voltage of said

battery has dropped further to a predeterm ned second voltage, said

act uat or In this embodiment, the ID identifying means 27
comprises a ROM memory 27a connected to the microcomputer
20 and a dip switch 27b for setting. ID codes are stored
in the ROM memory 27a. When an address is set on the dip
switch 27b, the microcomputer 20 reads in the IC code of
the address thus set of the ROM memory 27a, and
identifies the wireless remote control R based on the ID
code.

Numeral 28 in the figures is a buzzer driving

circuit for producing a confirmation sound or an alarm

when abnormality occurs.

On the other hand, as shown in Fig. 8, the



1 G is activated to push down said bolt inside the |lock surface. 2. The
renote controlled type auxiliary lock as clained in claim1 wherein said
auxi liary lock body conprises an electric power supply nmeans for
intermttently supplying electric power fromsaid battery to said wireless
receiver neans. 3. The renote controlled auxiliary lock as claimed in claim
1 or 2 wherein said actuator is notor-driven through a clutch nmechanism 4.
The renote controlled auxiliary lock as clainmed in any of clains 1-3
wherein said auxiliary | ock body conprises an ID identifying neans, and

wher ei n saij el t rneld er 4 j 1 n.Js i I
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The on-off signal producing means 31 is a switch
circuit comprising switches 31la and 31b and resistors 31c
and 31d. As shown in Fig. 9, by pressing the switch 31la
(open button) or switch 31b (close button), which are
connected to the microcomputer 29, the microcomputer
outputs an on-off signal.

Also, as shown in Fig. 9, the switch circuit is
connected to a base circuit of a switching transistor 33
connected in series with the battery B. By pressing one
of the switches 3la or 31b of either switch circuit, the
switching transistor 33 is activated to supply power.

In parallel to the switch circuit of the on-off
signal producing means 31, an IC for holding power as the
power holding means 34 is connected to the switching
transistor 33. The IC 34 is connected to a microcomputer
29 to turn off the switching transistor 33 with a stop
signal which is outputted after the microcomputer 29 has

completed transmitting signals.
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With this arrangement, electric power is supplied
only while the remote controller R is being operated,
thereby suppressing unnecessary consumption of the battery,
so that the lock can be used for a longer period of time.

On the other hand, the microcomputer 29 has a
built-in ROM memory 35 and is programmed such that ID
codes are stored in the memory 35. When ID codes are
loaded into the microcomputer 29 through a code input
terminal 36 shown in Fig. 9, they can be set in the built-
in ROM memory 35.

Numeral 38 is a pilot lamp circuit using an LED
and numeral 39 is a clock adjusting terminal.

The auxiliary lock body A is mounted e.g. to the
inside of a door as shown in Fig. 1. A lock seat 2 is
mounted on the doorframe of the door so as to oppose to
the bolt of the auxiliary lock body A.

Now, because an ID code for a corresponding
wireless remote control R is set beforehand by the dip
switch 27b for setting an ID address, the lock can be
controlled only by the specific remote control R.

In the thus mounted auxiliary lock body A, only
during the ON periods shown in Fig. 10, electric power is
supplied to the wireless receiver means 21 by the power
supply means 26, which is connected to the microcomputer
20, to receive the ID code from the wireless remote

controller R. During other periods, the microcomputer 20

10 10
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kept in a holding state (power off) to reduce power
consumption. Thus, the battery B can work for a long time.

In this state, if the switch 3la (close button) of
the wireless remote controller R is pressed, the wireless
remote controller R is turned on. When this is detected
by the microcomputer 29, it transmits an ID code from the
wireless remote controller R.

In this embodiment, as shown in Fig. 11, the ID
code comprises a 7-digit code signal, each digit including
4 bits. The first to 6th digits of the 7 digits are used
as ID signals for distinguishing, and the 7th digit is
used as a mode signal such as opening or closing. Also,
by providing 10-bit synchronizing signals before and
after the 7-digit code signal, it is possible to search
for the signal by measuring the time of "1" of the 10-bit
synchronizing signals and then calculating the time per
bit even if e.g. the pulse width of one bit changes with
temperature or voltage.

When the auxiliary lock body A receives the ID
code, the sensor switch 4 detects the position of the
bolt 1. When it detects that the bolt 1 is in its open
position, the actuator 3 is operated by the drive circuit
22 to move the bolt 1 until a closed state is detected by
the sensor switch 4.

Similarly, when e.g. the switch 31b (open button)
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of the remote controller R is pressed, the auxiliary lock
body A detects the position of the bolt 1. When it is
detected that the bolt is closed, the bolt 1 is moved
until its open state is detected by the sensor switch 4.

Otherwise, because an ID code is an invalid
command, even if received, it is not entered.

Thus, since opening and closing are controlled by
the wireless remote controller R, it is not necessary to
use a conventional key. Because no keyhole is needeqd,
the lock cannot be opened from outside even if a tool is
used. Also, since it can be opened with one action,
locking and unlocking are less time-~consuming.

If it is adapted such that the body will not be
activated unless it receives identical ID signals when the
switch 31a (close button) or switch 31b (open button) of
the wireless remote controller R is operated twice (or N
times) at a constant speed, it is possible to easily
insure security by modifying the operating method of the
remote controller R.

By carrying out opening and closing of the lock as
above, the battery B of the auxiliary lock body A will
exhaust and the voltage will lower. When the first
voltage detecting means 24 detects such lowering (to about
2.6 V here), the detection output is outputted to the
microcomputer 20. Then, the microcomputer 20 causes the

LED 23a to blink at intervals of 2-3 seconds through an
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LED lighting circuit as the alarm means 23 to urge
replacement of the battery B.

At this time, if the battery B is not replaced and
the voltage lowers further (to around 2.4 V), the second
voltage detecting means 25 detects the lowered voltage and
outputs it to the microcomputer 20. Thus, the
microcomputer 20 first detects the position of the bolt 1
through the sensor switch 4. If it detects that the
position of the bolt 1 is in a closed state, it activates
the actuator 3 through the drive circuit 22 to move the
bolt 1 until the sensor switch 4 detects an open state of
the bolt, thereby housing it inside the lock surface J.
Simultaneously, the LED activating circuit as the alarm
means 23 turns on the LED 23a to notify this fact.

Thus, since the lock can be opened by lowering the
bolt 1 inside the lock surface J before the voltage of
the battery B lowers so much that the actuator 3 is
deactivated, even if the battery dies, it is not possible
that the door cannot be opened.

According to this invention, since the lock is
opened before the battery dies by detecting the voltage
of the battery, even if the battery dies, it is possible
to open the door.

Also, since electric power is supplied
intermittently to the wireless receiver circuit, the lock

can be used for a long time even with a battery.
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What is claimed is:

1. A remote controlled auxiliary lock comprising an
auxiliary lock body mounted to a door and a wireless
remote controller, said lock body comprising a bolt
protrudable from a lock surface, an actuator for actuating
said bolt, a lock seat engageable with said bolt, and a
built-in battery for activating said actuator,

said auxiliary lock body comprising a wireless
receiver means, a drive means for activating said
actuator when said wireless receiver means receives an
open-close signal from said wireless remote controller, a
first voltage detecting means and a second voltage
detecting means for detecting that the voltage of said
battery has lowered to respective predetermined voltages,
and an alarm means,

said wireless remote controller comprising a
wireless transmission means and an open-close signal
generating means for sending said open-close signal to
said wireless transmission means,

wherein when said first voltage detecting means
detects that the voltage of said battery has dropped to a
predetermined first voltage, this fact is alarmed by said
alarm means, and when said second voltage detecting means
detects that the voltage of said battery has dropped

further to a predetermined second voltage, said actuator
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surface.

2. The remote controlled type auxiliary lock as
claimed in claim 1 wherein said auxiliary lock body
comprises an electric power supply means for
intermittently supplying electric power from said battery

to said wireless receiver means.

3. The remote controlled auxiliary lock as claimed in

claim 1 or 2 wherein said actuator is motor-driven

through a clutch mechanism.

4. The remote controlled auxiliary lock as claimed in
any of claims 1-3 wherein said auxiliary lock body
comprises an ID identifying means, and wherein said
wireless remote controller comprises with an ID signal

generating means.



