Lock for a Safe-Deposit Box This invention relates to a |lock. Mire
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Each of the conventional safe-dep051t boxes deflnes a flrst

keyhole and a second keyhole. A first key kept by a safe-
deposit box renter has to be inserted in the first keyhole
and a second key kept by a bank 6fficial has to’be insertedl
in the second keyhole in order to unlock the safe~-deposit
box. Each renter must-be,idenfified before he/she can have

a bank official open the lock together with him/her. Very

_ possibly, many clients want to unlock their rent safe-

for anyone to unlock such a safe-deposﬁt box if a réﬁter

deposit boxes in a hurry. However, there may be
insufficient bank officials to simultaneously deal with so
many renters. Therefore, some of the renters.have'to wait
for an available bank official. .

To solve the abbve-mentioned éroblem, the inQentor has
devised a lock which includes a keyhole defined therein and
a keypad mounted thereon. A renter has to insert a key in
the keyhole and enter a code through the keypad in order to
unlock the safeFdeposit box. Thus, a renter can open a
safe-deposit box without reqﬁixing_the attendance of a bank
official. However, a bank is not able to keep a renter from
unlocking the safe-deposit ﬁgkes when the renter fails to

pay rent to the bank. Furthermore, 1t w111 be 1mpos%}ble
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unl"ock the safe-deposit box. Thus, a renter can open a safe-deposit box

W thout requiring the attendance of a bank official. However, a bank is not
able to keep a renter from unl ocking the safe-deposit boxes when the renter
fails to pay rent to the bank. Furihernore, it will be inpossible for
anyone to unlock such a safe-deposit box if a renter. -2- forgets the
code or a power supply is interrupted. Mreover, the keypad and rel ated

el ectri cfbrgetsethe aoeéealowagrs powereasupplyr déudinteriduptied.e Mfordmvémck.
Furthernore, it will be inpossible for anyone to unlock the safe-deposit
box whenthéekeyppdd amd fredeatiedneletiird cady elementiss ane elday s dwoled t he
above-nenti oned problens. The primary objective of this invention is to
provi de anyotRAiging &hkelddsosift thex 1otie | Farthaxmare onduaill fhe st
mechani cal device, a second nechani cal device, a solenoid, a control unit
and a keyPRESSAblener anyopejtio, anlogk thessafesiaRasit kax sthen om a

first posjtion to _a second position_ for ,actuat.ing .the contyol unit. The
P ghe ﬁeypad maifuncd%ons. This inven 10&315 %ntendéd to

.solve the above-mentioned problems. |
The primary objective of this invention is to provide a
lock for a safe—deposit_box; The lock uses a tongue, a
first mechanical device, a second méchanicél device, a
solenoid, a control unit and a keypad. A renter's key
drives the first mechanical dévice from a first position to
a second poéition for éctuating the control-unit. The
solenoid is in a first position for retaining the first
mechanical device in the second position; A code is input
through the keypad to the control unit for driving the
solenoid from the first bosition to a second position for
allowing movement of the mechanical device from the second
position to a third position for retracting‘the téngue. An
official's key can drive the second mechanical device from a
first position to a second posifion for'driving the éolenoid
 from the first'positioh to the second positidn and turning.
off the control unit. If the code is forgottén, the second
meéhanical device is driven from the second position back td
the first position for retaining the solenoid in the second
ﬁosiﬁion for allowing the movement of the first mechanical
device from the first position to the third position. 1f

the renter fails to pay rent for the safe~deposit. box, the
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second mechanical device is driven from the secdnd positioh



solengid is in a first position for retaining the first nechanical device
in the second position. A code is input through the keypad to the control
unit for driving the solenoid fromthe first position to a second position
for allow ng novenent of the nechanigal device from.the second position to
athird position fer retracting the tongue. An official's.key can drive the
second nechani cal device froma first position to a second position for
driving tttercoykrnthe fipasttpesitish posatthirdoposttienofidrpdriviiag and
turning off the control unit. If the code is forgotten, the second
mechani cdtheles¢tene id dpagkntédr thet itrsecpadipsent fon buewenbinge ther st
position for retaining the solenoid in the second position for allow ng the
novement Rgvenentieft thecfidnstanedbanteal rdevine £frest thesfirss to the
third position, If the renter fails o pay rent for the safe-deposit box,
‘the secorRPFEEHARi EaI theFRerdsPaFita@nfrom t he second position -3
through the fifst position to a third_position for.drivyin he sql enoi d
back o the {178t BOLPeFeropsrehivs el alenanvention' s dchidvad By
providing a lock including a case defining an aperture and a
slot. A first latch includes a tab projecting therefrom, a
mandrel-pushing element projecting therefrom, an aperture
defined therein and a recess defined therein. The first
latch is slidably receivable in the case. A ring includes a
lower shoulder formed thereon, an upper shouider formed
thereon and a tab formed on an edge.’ The ring is pivotably
receivable in the aperture defined in the first latch while
the tab formed on the ring is receivable in the recess
- defined in the first latch. A third latch includes a
trigger-shaped element projecfing therefrom. The third
latch is slidably receivéble in the case. A second latch
“includes a tohgue projecting therefrom, a tab projecting
therefrom, a cutout defined thereih, thus forming an arched
~edge and a curved edge. The second latch is slidably'
receivable in the case while the tongue is insertable
through the aperture defined in the case. A lever includes
a first end and a second end. The lever is pivotably
receivable in the case. A solenoid includes a mandrel
projecting therefrom. The solenoid is receivable in the
case while the méndrel i$ linked to ﬁhe second end of the

lever. A control unit includes a microswitch, a switch bar

and a keypad operatively linked thereto. The control unit is



movengnt of the first nechanical device fromthe first position to the
thi'rd position. The primary objective of this invention is achieved by
prrovi ding a lock including a case defining an aperture and a slot. A first
latch includes a tab projecting thegef<rom a nmandrel -pushing el ement
projecting therefrom an aperture defined therein and a recess defi ned
therein. The first latch is slidably receivable in the case. Aring

i ncl udesopekatérellyocotaectedmwd thh &heo so lamaigp ah isleo Hhde rswidrete dbaxher eon
and a tab formed on an edge. The ring is pivotably receivable in the

apert ur eigeihgedtablenshriough ithecislati defiined Hdm fthenw@ser tHe ring is
recei vable in the recess defined in the first latch. Athird |latch includes

a tri gget2srhpey i¥iage glepesite diicdydese Per Aarhe insearhiakle frPugh s j dabl y

recei vable in,the case. A second . latch includes a tongue ﬁro gcting
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clockwise for engaging the link with the trigger-shaped
~ element for driving the third latch for pressing the
microswitch for actuating the control unit. Aftér the
control unit is actuated, a code can be input through the
,kéypad to the control_uhit for drivipg the solenoid for
retracting thé mandrel into the solenoid for pivoting the
lever, thqs.disengaging the first end of the lever from the
'. tab formed on the third latch. After the tab of the third
latch is released from the first end of the lever the link
is ‘further pivotable by means of the renter's key for
engaging with the curved edge for retracting the tongue into
the case. An official's key is engageable with the latch-
driving eiement énd pivotable counterclockwise for engaging
the dialing element with the lower shoulder for pivoting the
‘ring for driving the first 1a£ch because of the engagemgnt-
of the tab formed on the ring with the recess defined in the
first latch, so that the control unit is turned off as the
switch bar is moved by means of the tab projecting from the
first latch and that the tab projecting from the second
_ latch is released from the first end of the leve? as the
levér is pivoted by.means of the mandrel pushed by means of

the mandrel-pushing element.



projzecting therefrom The solenoid is receivable in the case while the
mandrel 'is linked to the second end of the lever. A control unit includes a
mcroswitch, a switch bar and a keypad operatively |inked thereto. The
control unit is -4- operativety3connected with the solenoid while the
"switch bar is insertable through the slot defined in the case. A

| at ch-driving el enent includes an axl e.insertable throu%h-the ring, a link

proj ecting fFBn*RAEREX| askRata Bhal PRGLEi@eAt KEY o ECPRNGAPdM the 1ink. A
ter's, k ' ble.with the,latch-dgivii l, d t at abl .
Efgcﬁir§£°g%vi%ﬁgﬁéfﬁggsﬁélﬁ%nghﬁaﬁha?ﬁégtﬁﬁéééﬁﬂsﬁaﬁgﬁ% oHERET or dri vi ng
- the thi [ t ! s . ct ' h t |
ani v e EiEE E8EpBareR Ble Rl EERCRVER LG B HERRATC P00 R (he
keypad §0; {18

c rek [ [.V1 (0] 0j r (A t he
mhr o PLY DG T 1R SakBh EokVERTehRing tRAokiphiel FrcAC a0 | N

first eph@feibgubRYRy LieRehBeihabaker BRAt0R LBAtkl Fdihal € phiier the
tab of the third '

rent for a safe-deposit box-deposit box on which the lock is
- mounted.

In another aspect, the latch-driving element defines a
groove in the axle and the link. A key is receivable in the
groove defined therein. |

In ahother aspect, the case includes an upper shafﬁ
projecting from a panel thereof, a lower shaft projecting
from the panel thereof. ' The first l&tch defines an ﬁpper
slot and a lower slotf The upper shaft formed on the'case
is insertable tﬁrough the.upper slot defined in the first
1atbh and the lower shaft forﬁed on the case is insertable
through the lower slot defined in ;he first latch, so that
the first latch is slidably receivable in the case.

In another aspect, the first latch includes a blade
projecting therefrom. The second latch defines a slcﬁ,
whereby the second latch is moﬁnted on the blade projecting
ffom the first latch and the lower shaft projecting formed’
on the case is insertablé through the sldt defined in the
second latch, so that the second latch islslidably received
in the case.

In another aspect, the third latch includes a blade
projecting therefrom. The blade projecting from the third

latch is mounted on the second iatch'and the third latch is



latch.is released fromthe first end of the lever the link is further

pi vot abl e by nmeans of the renter's key for engaging with the curved edge
for retracting the tongue into the case. An official's key is engageabl e
with the latch- driving el ement and piwotabl e countercl ockw se for engagi ng
the-dialing elenent. with the | ower shoulder for pivoting the ring for
driving the first latch because of the engagenent of the tab forned on the
ring w'thmohetedcosstlef upgperi shalie forsed| anckhesgaskat the control unit
is turned off as the switch bar is noved by neans of the tab projecting
fromthe firstIhagohthed espectheanabPpesj SEOMRgOLr KRYreE98&dE®dd | atch is

rel eased fromthe first end of the |ever as the |ever_ i |voted by nmeans
of the meREFEPSpEIREd 155 1NEEnanoATCREANARUPE| e69§hia éﬁél I'n
anot her asgect the offici ahl e cl ockw s r engaglng t he
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engageable with the lower edges of the upper group of key-
‘engaging strips for aligning the slots defined in the upper
-group of key—enéaging strips wiﬁh oné another for receiv;ng
the biade projecting from the third latch for alloﬁinq the
movement of the third latch.

In another aspect, the upper group of key—engagihg
strips each define an aperture through which the upper shaft
is inseg?able thus pivotably mounting the upper group of
keyjengaging strips on the upper shaft. |

.In another aspect, a lower group of key-engaging strips
each include an arched upper edge and'defining a slot. The
lower group of key-engaging strips are pivotably received in
the case. Teeth of én official's. key are engageable with

- the uppef edges of the lower group of key-engaging strips
for aligning the slots defined in the lower group of key-
engaging stripS'with one another for receiving the blade
projecting from the first latch for allowing the movement of
the first latch.

In another aspect, the lower group of key-engaging
strips each define an aperture through which the ldwer shaft
is inserfable thus pivotébly mounting the lower group of key-
engaging strips on the lower shaft. |

In another aspect, the case includes a hub-shaped



mands el - pushing el enent in case that a renter fails to pay rent for a
saf e- deposit box-deposit box on which the lock is nounted. In another
aspect, the latch-driving elenent defines a groove in the axle and the
link. A key is receivable in the~gfoove defined therein. In another aspect,
t he case. |ncludes an upper shaft prOJectlng froma panel thereof, a |ower

shaft [Q ect r t he panel reof . The first |atch defines an upper
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that the second latch is slidably received in the case. In another aspect
t he thitHel arahmgel wtlegednhl ade

FIG. 1 is an exploded view 'of the:preferred embodiment
of_a lock in accordance with this invention;

FIG. 2 is a front view of the preferred embodiment as
shown in FIG. 1 w1th a cover removed for show1ng elements
recelved in a case, a group of first key-engaglng strlps and
a group of second key-engaging strlps removed for clearness;

FIG. 3 is a front view of the preferred embodiment as
shown in FIG. 2 with some of the elements removed for
showing the group of first key-engaging strips for co-
operating with a renter's key;

FIG. 4 is a similar view to FIG. 3 but showing the
group of first key-engaging strips pivoted to a second
position;
| FIG. 5 is a similar view to FIG. 2 but showing a link

engaged with a trigger-shaped element traneversely
projecting from a third latch for driving the third latch
for pressing a microswitch;

FIG. 6 is a similar view to FIG. 5 but showing an
angled lever pivoted to a second position for releasing a
tab projecting from a second latch;

FIG. 7 is a similar view to FIG. 6 but showihg a tongue

substantially retracted into the case;



prokecting therefrom The blade projecting fromthe third latch is nounted
on the second latch and the third latch is -6- nmounted on the upper
.sshaft fornmed on the case. |In another aspect, an upper group of key-engagi ng
strips each include an arched | owe8 €dge and define a slot. The upper group
of key-engaging strips are pivotably received i'n the case. Teeth of a
renter's key are engageable with the | ower edges of the upper group of key-
engagi ng st sk forisla ghront thikew| of sthefp rred hembppirentoas of
key-engagi ng strips with one another for receiving the blade projecting
from t RO A 1IEEGh ¥ ofiEh | 2/ FONLE RNGoTRRR Nt lenente Xemevedafer. In

per t rBETLgh Stk FHettpper shart | S | nsertabl e thus pivotably |
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upper %%%rfi'lq\ q-efd .nifgdftﬁla?tcox)_&e and some elements removed for

showing a Qroﬁp of secﬁnd key-engaging strips for co- |

operating with an official's key; -

FIG. 10 is a similar view to FIG. 9 but shows the
second key-engaging strips pivoted to a second position;

FIG. 11 is a similar view to FIG. 8 but shows a switch
bar moved to an OFF position by mean§ of a t;b projecting
from the first. latch; and

. FIG. 12 is a similar view to FIG. 8.

In this detailed description of the preferréd
embodiment, "front surfaceﬁ refers to a surface facing a
séfe-depoéit box renter or a bank official and "“rear
surface" refers to a surface behind the front'surface.-

Referriﬁg to FIG. 1, a lock inciude§ a case 10 and a
cover 16. The box 10 includes a panel, -an upper plate, a
lower plate, a first side ﬁlate and a secbnd'side plate thus -
defining an opening sealable by means of the cover 16. The
cover 16 is secured to the case 10 by appropriate means
which will not be described in detail because it is well
known. A plurality of elements (tb be described) aré
enclosed in the case 10. A hollow protrusion 17 préjects'
from a.front surface of the cover 16. The hollow-protrusion
17 is insertable through an aperture defined in a door of a

safe~-deposit box (not shown) when the case 10 and the cover



| ower group of key-engaging strips are pivotably received in the case.
Teeth of an official's key are engageable with the upper edges of the |ower
.group of "key-engaging strips for aligning the slots defined in the | ower
group of key- engaging strips wi+hoone another for receiving the blade
projecting fromthe first latch for allowi.ng the novenent of the first

| atch. In another aspect, the | ower group of key-engagi ng strips each

def i ne ¥h agemenrtedrongh yearrhsuntacewef thefdoexs ehstheada€erhus

pi vot abl y nounting the | ower_ group of key- engaging strigs on_t he | ower
shaft.qé%Qﬁkﬁrkﬁ aspbRe  hehlow RECtHes LoRs1h Aebirngspadkeyhoke dBenent
forned:€ anel thereof. The ax|e is insertabl e hub- shaped
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wi |l becone vi ous due to detail ed description of the preferred enbodi nent
of thi sﬁ%%ts‘r)\btfjo%' with reference to the draw ngs wherein: '

The first side plate of the case 10 defines an aperture
14'through which a tongue 41 is insertable. The upper plate
of the case 10 defines a sloﬁ 15 through which a switch bar
74 is insertable. An ﬁpper shaft 1i, a lower shaft 19, a
hub~-shaped element 12 énd a lever-bearing shaft 13”projec£
horizontally ffom a front surface of the panel of the case
10. The shafts 11 and 16 are substantially located in a
vertical line passing between the hubféhaped_element 12 and
the lever-bearing shéft 13.

A first latch 20 includes a flat body. A substantially
oval aﬁerture 21, an upper slot 22 and a lower'slot'27 are
defined horizontally in the flat body of the first latch 20.
The upper shaft 11 is insertable through the upﬁer'slot 22,
and the.ldﬁer shaft 19 is insertable through the lower slot
27, so that the first latch 20 is slidably mounted on the
panel of the case 10. The first latch 20 defines a receés
23. A blade 24 projects horizohtally from a left lower
corner of a front surface of the first 1atch 20. A mandrel-
pushing element 25 projects horizontally from a-right édge
of the first latch 20 so that the first latch 20 and the
mandrel-pushing element 25 are in a same plane. A tab 26 is
formed on aﬁ upper‘edée'of the first latch 20. The tab 26
‘extends beyond the right edge of the first latch 20.

A reversed C-shaped portion (not numbered) is formed on



FIG <1 is an exploded view of the preferred embodinent of a lock in
accordance with this invention; FIG 2 is a front view of the preferred
enbodi ment as shown in FIG 1 with a cover renoved for show.ng el enent’s
received in a case, a group of fi+40 key-engaging strips and a group of
second key-engaging strips renoved for clearness; FIG 3 is a front view of
the preferred enbodi ment as.shown in FIG 2 with some of the elements
renoved@f §FOBkoRiifg ©Ofc agrdg &5 -f i The eyensgsyihrehaped pdtiao-
operatin ith a renter's key, FIG 4 is asimlar viewto FIG 3 but
showi nglﬂﬁguaﬁﬁuﬁwﬂ eﬂdtsstf“‘k’éfléﬁg}&‘@ R§ Sy |“|P§e¢”| \ﬁ?%&der aﬁlﬁseakmhda .
position EL.G . 5 i.s a simlar viewtq FI.G 2 but showing a |ink engage
with a ??Y’Sﬁefpgﬁe}gg&' §7emeﬁ\t tﬂbaﬁévétssél“fm&do_ J%tﬁ%fﬁ%ﬂﬂf%ﬁ}?d Iaftc_hI
for driyk e irg:lac'hf-or ressing._a mcroswitch; FI s asimlar
Vi ew to¥|5:ﬁ% EE tﬁ"?ré &\ h‘&wgﬁ' 59&“@ elreggr pity6t &d- % 56? sétond position for
rel easi pgeditraBi1Br Ane N Ak cond, latch: Bl G_ 7 is .a simlar view
to FIG 6cbﬁt s%ovmgjﬁg%get %ﬁgel%gmg%béﬁant &&el >t'/'-‘%r etradted 957 d cdie;

the recess 23. :

A second latch 40 includes a left-hand portion and a

right-hand portion. The tongue 41 projects longitudinally

from the left-hand portion of the second latch 40. The

second latch 40 defines a cutout (not numbered) between the

left-hand portion and the right-hand portidn thus forming an

arched edge 43 on the left-hand side of the cutout and a

-curved edge 46 on the right-hand side of the cutout. The

second latch 40 defines a sloﬁ 44. A tab 45 projects

horizontally from a front side of the second latch 40. The

second -latch 40 is disposed against the front surface of the

first latch 20. The lower shaft 19 is insertable through

the slot 44. A lower edge of the left-hand portion.of the

second latch 40 is slidably mounted on the blade 24. Thus,

the second ‘latch 40 is slidably received in the case 10.

A third latch 30 includes a lefthhand end and a right-

hand end functioning as a pushing end 33. A blade 31

projects horizontally from a front surface of the third

latch 30 near-the left-hand end. A trigger-shaped element 32

projects from a lower edge of the third latch 30. The third

latch 30 is disposed against the front surface of the first

latch 20.° The blade 31 is slidably mounted on an upper edge

of the left-hand portion of the second latch 40. The third



-8- FIG 8 is a front viewof the preferred enbodi ment as shown in FIG 1
with a cover and sone el ements renoved for showing a first latch; FIG 9 is
a front view of the preferred enbodi nent as shown in FIG 1 with a cover
and sone . el enents renoved for shomﬁhg 2 group of second key-engaging strips
for co- operating with an official's key; FIG 10 is a simlar viewto FIG

9 but s t he second, key-engagi ng strips pivoted to a second posi tion;
FIG 11135‘&‘ st tarshidably munted or SheviPReswFRaft bhi - noVBUSL 0 an OFF

ositio an t ab ro ecti fromthe first 1atch; and FIG 12 is ~
p siml %Ih% tg?‘?& ‘% %@ahéol ?féf%l‘F%‘aeH‘é%‘%rHStFBﬂ %@S?héopref erred
ace ers to,a surf cipng a safe-deposit box
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54 is formed on the axle 50 near the rear tip. A link 52
projects-radially from the axle 50 at the annular flangé 54,
A groove 51 isldefined in the axle 50 and the link 52. A
dialing portion 53 projects horizontally from a rear surface
of the link 52. The rear tip of the axle 50 is insertable
through the ring 55 into the hub-shaped element 12. Either -
of the renter's key or the official's key is insertable in
the groove 51 so that the shaft link 52 is pivotable by
éivoting either of the renter's key or the official's key.
The dialing element 53 is éngageable with the shoulder 56 so
that the ring 55 is fotatable ciockwise by pivoting the
remter's key or the official's key clockwise. The dialing
element 53 is engageable with the shoulder 57 so that the
ring 55 is rotatable counterclockwise by pivoting the
renter;s key or the official's key counterclockwise.

A plurality of first key-engaging strips 80 éach
include an aperture 81 defined in a right-hand end, a slot
83 defined in-a léft-haﬁd end, a tail-like element 82
projecting from the :ight;hand end thereof towards the left-
hand end thereof and an arched lower edge 84 formed between
the right-hand end and the left-hand end thereof. The slots
83 are so located that they are not aligned with one another
when the archea edges 84 are- aligned with one another.

The first key-engaging strips 80 are pivotably mounted



cover 16. The box 10 includes a panel, an upper plate, a lower plate, a
first side plate and a second side plate thus defining an opening seal abl e
by neans of the cover 16. The cover 16 is secured to the case 10 by
appropriate neans which will not beyglescribed in detail because it is well .
known. A plurality of elenents (to be described) are enclosed in the case
10. ‘A hollow protrusion 17 projects froma front surface of the cover 16.
The hol law thetuppepnsiadftsiinserinbéetihgothé appepeshaft dafined in a
door of a safe-deposit box (not shown) when the case 10 and the cover

-9- 16 dthrowgint tlle oppartenes s§itf acthef fihstdkey-ehgatigngastripspsgit, box
The hol |l ow protrusion 17 defines a keyhole 18 for through which a renter’
key or HVFIIRi@Rresapathes. i nthetbpis-like F@Pﬁ?n§§d§2pFﬁ?edéFPPﬁédcase 10

00 AL A S 2UBE DL HERRLT U B BRI el
Inserta %y engaggng sggiéslgo @olomggm Q%L%lon og positions so that

the arched edges 84 are aligned with one another when the

first key-engaging strips 80 are not in contact with the
renter's key or the official's key. The slots 83 are not
aligned.with one another until the first key—engagihg strips

80 are engaged w;th the renter's key or the official's key

(more details will be given later). The blade 31 is

receivable in the slots 83 when the slots 83 are aligned

with one another (more details will be givén latér).

A plurality of second-kéy-engaging strips 85 each
include an aperture 86 defined in a right-hand end, a slot
88 defined in a left-hand end, a tail-like element 87
projecting from the right-hand endlthereof tanrds the left-
hand end thereof and an arched ﬁpper'edge 89. The second
key-engaging strips 85 are-pivotably mounted on the lower

-shaft 19 by ihserfing the lower shaft 19 through the
apertures 86. The slots 88 are so located that they are not
aligned with one another when the arched edge 89 are aligned
with one another. .

The first key-engaging strips 80 are similar to the
second Kkey-engaging strips 85. The first key-engaging
strips 80 can be inverted so as to make the second key-
engaging strips 85.

The tail-like elements 87 are disposed against the



hub-shaped el enent 12 and a | ever-bearing shaft 13 project horizontally
froma front surface of the panel of the case 10. The shafts 11 and 16 are
substantially |ocated in a vertical |ine passing between the hub-shaped

el enent 12 and the | ever-bearing=-shaft 13. Afirst latch 20 includes a flat
body. A substantially oval aperture 21, an upper slot 22 and a | ower sl ot
27 are defined_horizontally in the flat body ,of the first Iatch 20. The
upper sHRfer 1@1ake; afekhapFasentBugh 2fietap éPssFB? 8ecoRAJdKeNE | ower shaft
19 is insertable ot 2 so.th he fir t |latch 20 is

sl i dabl %%%ﬁ?%dséﬁlPﬁgQBaﬁﬁlLﬁﬁgtﬁéecﬁgﬁﬁfe e?ﬁgsfr fFrFaF ?@dbeflnfs a
front Ssuf’?%ﬁ%géf SfinthieF, 8hef, Fan SeeoRank k- ehd¥ g’ R dBE R S8 br o] cots
hOFIZOQ&§é|y gﬂkgc PEheg Qén#2§ L'kgg B@tEBe28f§9cEQ§“ tﬂ%

I rst
| at ch man pus I'ng el enent I'n a sane Iane y& tab 26
s fOrnﬁ?eoaléesueeearsdﬂstO%ﬂaﬁeg'o;&&hl ahehaagth&euh%gl%h%xtends beyond

the right éedge of the first latC reversed C-shaped portion (.not
‘nunber egdcodidf REYEENGAging strips 85 are engaged with the renter's

key or the official's key (more details will be given

later). The blade 24 is receivable in the slots 88 when the
' slots'88 are alignéd with one aﬁother.

An angled lever 60 includes a middle portion, a first
arm 61 projecting from fhe middle portion and a second arm
62 projecting from the middle p@rtion. An aperture.63 is
defined in the middle portion of the angled lever 60. The
angled lever 60 is pivotably mounted on the lever-bearing
shaft 13 by inserting the lever-bearing shaft 13 through the
aperture 63. A pro;rusion 64 projects horizbnt;lly from a

" front surface of the_seéond arm.62 near the tip.

The lock emploYs a-leVer-driving device (not numbéred)
including a control unit 70 and a solencid 71 which are |
operatively conngcted ﬁith each other. |

The solenoia 71 includes a mandrel 72 projecting
therefrom. A recess 77 is defined transversely in the free
end of the mandrel 72. The protrusion 64 is received in the
recess 77 so that sliding of the mandrel 72 results in
pivoting of the angled lever 60. An annular flange 78 is
formed on the méndrel adjacent to the reéess 77. A spring

73 is mounted on ‘the mandrel 72. The spring 73 is

compressed between the electrical valve 71 and the annular



- 10.- a front side of a ring 55. The reversed C shaped portion includes
two ends functioning as an upper shoul der 56 and a | ower shoul der 57. A tab
88 is fornmed on the edge of the ring 55 near the | ower shoul der 57. The
ring 55 is receivable in the apertufg ?1. The tab 58 is receivable in the
recess 23. A second latch 40 includes a left-hand portion and a right-hand
portion. The tongue 41 projects longitudinally fromthe |left-hand portion
of the sdzomgk |78 ch Witen Thize skockdsd hendid 07 teis newrned uobfit ofnthenunber ed)
between the |eft-hand portion and the right-hand portion thus formng an

ar ched edgetsioity wupply - fabls si the o$prhag ctid odiased throughdthege 46 on
the right-hand side of the cutout. The second | atch 40 defines a slot 44. A
tab 45 @WlEar Htangenidl therfoee endopf Shecmaprdreal d2c6kem kheh 40. The
second latch 40 is disposed against the front surface of ,the first l|atch
20. The $1R®ET FaE t Vabve s71 nser that cther d0ghed nte¥eht 69415 AP BRELedge of

the left-hand portjon.of, th d Jatch, 40 | | i dabl ted on th
bl ade 249 ThACTRHL BREHRIOR o h H6=TEaLFHAHLFGe, ERRFYE AP (PRESCase 10.

details thereof will be given later).
The control unit 70 includes a switch bar 74

. corresponding to the ﬁab 26, a keypad 75 operatively
connected therewith by means of a cable {not numbered) and a
microswitch 76 correqunding to the pushing end 33. The
control unit 70 is disposed in the case 10. The switch bar
74 is insertable throuqh the slot 15 so that the switch bar
74 can be operated.without removing the cover 16. The
keypad 75 is mounted on a front surface of the ddor of the
séfe—deposit box. |

° -Although the renter's key and the official's key afe'

not shown in the drawings, it should be knqwn that each of
them includes a bit fofmed on a free end thereof and a |
plurality of teeth formed on a;free edge of the bit;

FIG. 2 shows a formal position of the link 52 and the
third latch 30 with the key-engaging strips 80 and 85
removed for clearness. Normally, the lever-driving device is
turned off. The slots 83 are not aligned with one another
so that the blade 31 is not insertable into the slots 83,

.i.e., the third latéh 30 is restrained by means of:the first
key-engaging strips 80. Thus, the lever-driving device |
remains turned off.

Referring to FIG. 3, the renter's key is insertable



A third latch 30 includes a left-hand end and a right- hand end functioning
as a pushing end 33. A blade 31 projects horizontally froma front surface
of the third latch 30 near the left-hand end. A trigger-shaped el enent 32
projects froma | ower edge of the-tigr< |atch 30. The third latch 30 is

di sposed against the front surface of the first latch 20. The blade 31 is
slidably nounted on an upper edge of the |eft-hand portion of the second

| at ch 4Ghrfwgh Hihel keyhele h 80inte dthelagtgoveuit ed Bretbeethhpef theft 11.
Thus, the third latch 30 is slidably received in the case 10. A

| at ch- dHeRYRY '@ dirhtane 2nIAgeAR IR Wit | thr arehedi «dges | 8¢t udWhAgna front
tip and a rear tip. An annular flange 54 is forned on the ax] e 50 near the
rear ti FRARTHIASPHIRfL Lo ey F9TH (He BHE FOREAE ' ShES¥nALRar
(100 Sl SENELYAS SELLDRN A0, 520 00 e Lk 52 A 0810
e e R80T AR H S QLS 09 BSH B R o,
inserte“ﬂéﬁﬂé}'s key differ in height so that the first key-engaging

strips 80 are pivoted to various positions. The slots 83

.are so located that they are aligned ﬁith one another when

the first key-engaging strips 80 are pivoted to a épecific

combination of positioné as the renter's key is pivoted to a

specific posifion. The slots 83 are aligned with one

another after the first key-engaging strips 80 are pivoted

to the specific combination of positions (éee FIG. 4).

The link 52 is pivoted clockwise when the renter's key

is pivoted clockwise. The link 52 is engaged with the

trigger-shapéd element 32 when the slots 83 are aligned with

one another. lHereinafter, when the renter's key is pivoted,

the third.latch 30 is moved by means of the link 52 because

of the engagement of the trigger-shaped element 32 with the

link 52.

FIG. 5 shows a second position of the link 52 ana the
third latch 30 with thé first key-engaging strips 80 removed
for clearness thereof. |
. When the renter's key (together with the link 52) is
pivoted by 90°, the third latch 30 is moved position so that
the pushing.end 33 thereof pushes the micréswitch 76. The

lever-driving device is thus turned on, i.e., a code can be

input to the control unit 70 through the keypad 75 in order



the groove 51 so that the shaft link 52 is pivotable by pivoting either of
the renter's key or the official's key. The dialing element 53 is
engageable with the shoul der 56 so that the.ring 55 is rotatable clockw se
by pivoti-ng the renter's key or thejgfficial's key clockw se. The dialing
el ement 53 is engageable with the shoulder 57 so that the ring 55 i's
rot at abl e countercl ockwi se by pivoting the renter's key or the official's

" key counterattueitestheAsplanalidt y1of Whest theysedgagiidg 74t dispso80 each

i nclude an aperture 81 defined in a right-hand end, a slot 83 defined in a
| ef t - hamactewatted, t the- free endnefit tBe pavfreli A isomoved Lirgm thend end

t hereof towards the left- hand end thereof and an arched | ower edge 84
formed beRlRR@i€hdlrbyhrepnadoénghanaprribd| 2Bt tharygbnhendlapge slots
83 are so located that they.are not aligned_w th one another when the
arched Hiyas BYVaFang| thRearRi PR BRethRoRRELCATREVEY, 80 KdPEWIEF §F stri ps

80 are Phyot2bhy PRUD'SHa or A2 arR"6L"S:RRS" 2R ThJRY 1OPGLI N0 the
moved to an upper position for restraining the tab 45.

The link 52 will be disengaged from the trigger-shaped
element 32 as thé link qg is further pivotéd clockwise from
.the position shown in FIG. 5. The link 52 will be engaged
’with the curvea edge 46.if the link 52 is further pivotea
‘clockwise. The second latch 40 is moved towards the right-
hand side by pivoting the renter's key clockwise because of
the engagement of the link 52 with the curved edgé 46,

However, the second latch 40 will not be moved towérds
the right-hand side because the tab 45 is restrained by
means of arm 61 §f the anglgd lever 60 if no code has been
accepted by the control unit.

Referring to FIG. 6, if a code has been accepted by the
"control unit 70, the solenoid 71 is actuated by theICOntroi
unit 70 in order to retract the méndrel 72, thus pivoting
the arm 62 of the angled lever 60 counterdlockwise so that
the free end of the arm 61 of the angied levef_éo is mo?ed
to a loﬁer position for releasing the tab 45.

-Referring to FIG. 7, the tongue 41 is retractable into
the case 10 by further pivoting the renter's key ¢lockwise.

FIGS. 8-12 show the co-operation between the official's_.
key and the lock according to this invention. The

official's key is useful in releasing the tab 45 from the



gt

through the apertures 81. The first key-engaging strips 80 overlap one
another. The tail-like elenents 82 are di sposed agai nst the upper plate of
the case 10 so as to bias the key-engaging strips 80 to a conbi nation of
positions so that the arched edges B# are aligned with one anot her when the
first: key- engaglng strips 80 are not in contact with the renter's key or
the official's key. The slots 83 are not aligned wth one another until the
first keynﬁﬂgagingfstheparﬁoshrefeh@agedghﬁdhleherréﬁt@heg kB¢ or the
official's key (nore details will be given Iater% The bl ade 31 is

recei valledtridity| suppkp fathstore thetgods iafefargghtanni t KRSne anot her

(nmore details will be given |ater) plurality of second engagi n
strips sEEfkeial helkey 48 Eﬁ%ﬁ?hrénSBuHE%Pﬁeaf¥nt§erFSKFrﬁgﬁévéﬁ ga glot

88 defined jn a |eft-hand e i ke elenment 87 j ect f th
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t he | ower sha OWET rough the apertures
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the groove 51. The link 52 will he pivoted counterclockwise
if ﬁhe official's key is pivoted counterclockwise.

Referring to FIG. 9, the teeth of the official's key
will be engaged with the arched édges 89 if the official's
key is pivoted counterc;ockwise. The secénd key-engaging
strips 85 afe pivoﬁed counterclockwise by means of the |
éfficial's key because of the'engégement'of ﬁhe arched edges
89 With the teeth of the official's key when the official's
key is pivoted counterclockwise. The slth'és are aligned
with one another when the second key-engaging strips 85 are
pivoted to a specific combination of positions as the
official's key is pivoted by 920°. The slots 88 afe_aligned
.with one_anoﬁher as the official's key is further pivoted
counterclockwise. The blade 24 is insertable into the slots
88 as the slots 88 are aligned with one anoﬁher, thus
allowing movement of the first latch 20 to the right-hand
side.

.Réferring to FIG. il, if the link 52 is further pivoted
counterclockwise, the boss 53 will be engaged with the '
shoulder 57 for pivoting the ring 55 counterclockwise. The
first latch 20 will be moved to the right-hand side because _

of the engagement of the tab 58 with the recess 23 if the



The first key-engaging strips 80 are simlar to the second key-engagi ng
strips 85. The first key-engaging strips 80 can be inverted so as to nake
4 he second key- engaging strips 85. The tail-like elenents 87 are di sposed
agai nst the - 13 - lower plate o8 the case 10 so as to bias the second
key- engaging strips 85 so that the arched edges 89 are aligned wth one
anot her when the second key-engaging strips 85 are not in contact wth the
rent er' sikgy56r ishpivbtedi ebupteegloTkwiskot s 88 are not aligned with one
anot her until the second key-engaging strips 85 are engaged with the
renter's keyA8rthpeférstcilatch Reyignmewedetai EbewripghehgindesilGat,er). The
bl ade 24 is receivable in the slots 88 when the slots 88 are aligned with
one anotR@rmandrghgPughiegeplenentcRidés BoNeddte $bet rdghtasb@ndt arm 61

T ddl o BOE1 BR. 2R ERnBPVEr DG EFESIBngd Ehe REPAFE d3parbrsiar (he
angl ed £§¥e£o§2n6I8e71, thus pivoting the anéled lever 60 '
| counterclockwise for releasing'the tab 45 from the free end
of the first arm 61 of the angled lever 60.

As the first latch 20 is moved to the right-hand side,
thg tab 26 is moved to the right-hand side so as to.move.the
switch bar 74 to the right-hand side, thus ﬁurning off the
control circuit.

In case that the electricity-is interrupted or the
renter forgets the code, the official's key should be

'feturned to the normal position for retaining the tab 45

from the free end of the arm 61 of the angled lever 60.

When the offiCial'slkey is returﬁed to the norﬁal position,
the first latch 20 is not moved to the left-hand side by |
means of the tab 58 projectihg from thé ring 55 as the
shouider 56 formeé on the ring 55 is not engaged with the

boss 53. Thé'offiéial's key is pulled from the groove 51 for
allowing the renter's key to be inserted into the grobvé 51.
The reﬁter‘s key can pivoted clockwise in order to retract

the tqngue 41 into the case 10.

In case that the renter fails to pay the rent, the arm
52 should_bé pivoted from the position shown in FIG. 11 to
the positioh shown in FIG. 12 by pivoting the official's key
clockwise for deactivating_thé lock. The boss 53-is éngaged

with the shoulder 56 formed on the ring 55 so that the first



‘angled lever 60 is pivotably nounted on the.lever-bearing shaft 13 by
inserting the |lever-bearing shaft 13 through the aperture 63. A protrusion.
@4 projects horizontally froma front surface of the second arm 62 near the
tip. The lock enploys a |lever-driving €evice (not nunbered) including a
control unit 70 and a solenoid 71 which are operatively connected with each
other. The solenoid 71 includes a mandrel 72 projecting therefrom A recess
77 is defatnehd 20 abs veoved ytontheeléfechand sidenhbynBRans| ofothengab
protrusion 64 is received in the recess 77 so that sliding _of the mandrel
72 resuld& of theoring 3% sacaantPcreledse Boe BANGRALI 3? fromg&hes s
formed on the mandre|l adjacent to_the recesg 77 é,ﬁgring 7% is nounted on
the mandtndrel-nshing| afemants23onpFRuSe thet i@BniPhE1dte®Frical val ve 71
and the annul ar - - 14 - flange 78, Wen_ the_l ock | enqi d 71,1 s turned
off or t?ﬁ?Eﬁ%&??@cPmegﬁﬁﬁlnggP?sFr?ﬁeeg r?ﬁ98§§ %?Esgg ?ﬁr%@ﬁh t he

annul ar afrllgafgg Z§Vépe66r$§ gﬂg gfenye.'g E@ngi'?k.nazw&{:ﬂmthgerenter's

key to retract the tongue 41 into the case 10.



el ectrical valve 71 so that-the angled I ever 60 is pivoted to a nornal
position for restraining the tongue 40 (nore details thereof will be given

later). The control unit 70 includes a switch bar_zé_iﬁgQLLEEEQDglﬂgbt0 the
tab 26, a keypad 75 operatively coAnezgted therew th by neans of a cable
(not nunbered) and a mcroswitch 76 correspondi ng ﬂmmmﬂm d 33.
The control unit 70 is disposed in the case 10. Th ”E%ﬂ"
- insertabl@ABHugh the slot 15 so that the switch bar 74 tarl bé oper at ed-

wi t hout removing the cover 16. The keypad 75 is nounted on a front surface

of the ddor ®fle®k %%?Erﬂﬁhﬁﬁrt .box. Although the renter's key and the
official's key are n é in the dramﬁngn I t hogld be known that each
of them i ncl udes %$%| efb?ﬁﬁﬂ 3R aPeFERrenanthdr8Ptand a plurality of

teeth formed on osition of

the 1 ni 52 o8 BiAEEr1ISReR  PhaliSing 4 Fﬁed%w%ﬁﬁiasnéﬁszfﬁﬂsgmso:angf 85
The sl of sfgéb&%effé"ﬁ@?ﬁ 1pdhiBncl bofieekEha FheLRFRER, BB BBkEWE” I
'nsertabhfﬁ%fﬁéﬁt@§e§é9£sa§§ al récestN§eFbhid Eﬁéfglﬁo Rel83hr hRed by

means of I rst
' first latch is slldably receivable in the case;

a ring including a lower shoulder_formed thereon, an
upper shoulder formed thereon and a tab formed on an edge,
wherein the'ring is pivotably receivable in the aperture
defined in the first latch while the tab formed on the ring
is receivable in the recess defined in the first latch;

a third latch includinq a trigger-shaped element
projecting therefrom, wherein the third iatch is'slidably
receivable in the case;

| a second latch including a tongue projecting therefrom,
a tab projecting_thérefrom, a cutout defined therein, thus
" forming an arched edge and a curved edge, wherein the second
latch is slidably receivable in the case while the tongue is
insertable through the_aperture defined in the'case;

a lever including a first end and a sécond end, wherein
the léver is pivotably receivable in the case;

a solenoid ihcluding a mandrel projecting the:efrom,
wherein the solenoid is receivable in the case while the
mandrel is linked to the second end of the lever;

a control unit including a microswitch, a switch bar

. and a keypad operatively linked thereto, wherein the control

unit is'operatively connected with the solenoid while the
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whereby a renter's key is engageable with the latch-
driving element and rotatable clockwise for engagihg the
link with the trigger-shaped element for driving the third
latch for_p;essing'the microswitch for actuating the control
unit;

whereb§ after the control unit is actuated, a code can
be input through the keypad to the control unit for driving
the solenoid for retractiné the mandrel into the solenoid
for pivofing the lever, thus disengaging the firét end of
the lever  from the tab formed oh the third latch; ‘

wheréby after the tab of the third latch is released
froﬁ fhe first end éf the lever the link is further
pivotable by:means-of the renter's key for engaging with the
curved edge for retraéfing the tongue into ﬁhe case;

whereby a clerk's key is engageable with the latch-

dri&ing element and pivotable counterclockwise for engaging

' the dialing element with the lower shoulder for pivoting the

‘ring for driving the first latch because of the engagement

of the tab formed on the ring with the recess defined in the
first latch, so that the control unit is'turﬁed off as the
switch bar is moved by ﬁeéns of the tab projecting from the
first latch and that the tab projecting from the second

latch is released from the first end of the lever as the

ecific

itions
'S



trigger-shaped el enent 32 when the slots 83 are aligned with one anot her.
Hereinafter, when the renter's key is pivoted, the third |atch 30 i s noved

by means of the link 52 because of the engagenment! ﬂw! f"lﬂ)l" Hmﬂﬂ aped

el ement 32 wi.th the link 52. FI G- 82shows a second ¢ W Ihghl i nk 52
and the third latch 30 with the first key-engaging strips 80 renoved for

cl earness thereof. Wen the renter's key (together with the [ink 52) is

pi vot edl@yenoier pivothrd bii mganst of tbei mandved pushedobysdeans athe
pushi ng end 33 _thereof pushes the-mcroswitch 76. The | ever-driving device
i s t hustRermaRdesRl-pughing edgmeBEm be input to the control unit 70 through
t he keyg - .,to actyate tgg sqQl enoid 71. \Wen the

sol enoi ?gﬁ7?§égog£gg%GQF@éPéghEinegl@ﬁﬂ &t WhrZedandhe clerks sydasd from
e 20! kil ERSR A o 000 R g Mlah Rl RS S
of the @ﬂg1§ﬂp8L EHSuQHlegokﬁgﬁroﬁothé ring for pivoting the ring '
| for driving the first latch for releasing the mandrel from
the mandrel-pushing element in cake that a renter fails to
pay rent for a safe-deposit box on_which the lock is
mounted.
3. A lock according to claim 1 wherein the latch-driving
element defines a groove in the axle and the link, whereby a
key is receivable in the groove defined therein.
4. A lock according to claim 1 wherein the case includes an
upper shaft proiecting from a panel thereof, a lower shaft
projecting from the panel thereof, wherein ihe first latch
defines an ﬁpper slot and a lower slot,-ﬁhereby the upper
shaft formed onlthe case is ingertable through the upper
slot defined in the first latch and the lower shaft formed
on the case is insertable througﬁ'the lower slot defined in
the first latch, so that the first latch is slidably'
receivable in the case. |
5. A lock acdcrding'to claim 4 wherein the first latch
includes a blade projecting therefrom, wherein the second
latch defines a slot, whereby the second latch is mounted on
the blade projecting from the first latch and the lower
‘shaft projecting formed on the case is insertable through
the slot defined in the second latch, s¢ that the second'

latch is slidably received in the case.



noved to an upper position f or restraining the tab link 52 mnll be
di sengaged fromthe trigger-shaped el enent 32 as tmuﬂmi Hﬂu m her
«pi vot ed cl ockwi se fromthe position shown in FIG

engaged with the curved edge 46 ¥f23he link 52 is further prvoted

cl ockwi se. The second latch 40 is noved towards the right- hand side by

pi votin the renter s key cl ockw se because, of the engagenent of the |ink
52 wit Ift He JFK ACRRBLAS .ty | 4 (wheretpnbhe stBEEA0LAFFR not be noved
oo ttqte% AR b0 o kol R BB T
70, i ndh e% t”a&?ﬁfﬁ"f%@% R cHREH R TR EER o0 PPy StPaRE (o ret 1 act
tcgﬁntrrgr \Zﬁ%set@gétﬁg&% fg?é%?%@%?%e&gﬁn %gugg %ﬁ%ﬁ%ﬁgf)ed | ever 60

S mv%gngé@érpvggep@ﬂ;éron for releasing the tab 45. Referring to FIG 7,
t he tongue 41 is retractable into the case 10 by further pivoting the

_renter's, key) $d0Ck¥ESRaind G Stdfn SH0YHEDEALAg ORRT @bHER ?@éu@eaft he
of-ficial's -key and the | ock according to this Invention.
key-engaging strips each including an arched lower edge and
defining a slot, wherein the upper group of key-engaging
strips are pivotably received in the case, whefeby teeth of
‘a renter's key are engageable with the lower edges of the
upper group of key-engeging strips for aligning the slots
defined in the upper group of key-engaging strips with one |
another for receiving the blade pfojecting from the third
latch for allowing the movement of the third latch.
8. A lock according to claim 7 wherein the upper group of
key;engaginé strips each define'an apefture'through which
- the upper shaft is insertable thus pivotably mounting the
upper-greup of key-engagin§ strips on the upper shaft.
9. A lock according to claim 5 including a lower group of
key-engaging strips each including an arched upper edge and
defining a slot, wherein the lower greup of 'key-engaging
strips are pivotably received in the case, whereby teeth of
a clerk's key are engageable with the upper edges of the
lower group of key-engaging strips for aligning the slots
defined in the lower groupiqf key—engaging strips with one
another for :eceiving"the blade projecting from the first
latch for allowing the .movement of the first latch.

10. A lock according to claim 9 wherein the lower group of



off|C|aI S key is useful in releasing the tab;ﬂ;anﬂniTT'”’—’JE7 - free

end of the arm 61 of the angl ed | ever 60 when thﬁﬁ“gﬂ“\\m‘m‘“uppl y fails
ng of f the

er the code is forgotten. The official's key i \

| ever-driving device when the rem¢ezqfails to vrent.® FI'G 8 shows
the first latch 20 in a normal position. The official's key is insertable
t hrough the keyhole 18 into the groove 51. The |ink 52 mAII be pi vot ed
countenNaxﬂeMgﬁgiﬁgt$Ert@$ieaeh'éeﬁtgeianp&p@tk@reothreuqhowhiCbe
Referring to FIG 9, the teeth of the official's key will be engaged with
t he arctde éd{ye%raglattti@ bnsextable Weysipiyehably Bountingl BRw se. The
second key engagi ng strips 85 are pivoted countercl ockwi se hy neans of the
of ficial %’%ﬁ%&uﬁ% kY T RRIHRY cFEFIPD OR hEhar LA¥are8hRET89 with the

teeth of th f | wh h ff |
oot e vl dedrd Ba "8 el din Ml (witfeif 58 358, HorThides ane

second el %&%f%&é BE-ALE B VE'SSnlP nSPESE! ! GnGRUBIEREN Of
axle is insertable in the hub-shaped element.
12. A lock comprising:

a case defining an aperture and a élot;

a first latch including a blade projecting'therefroﬁ, a
tab projecting therefrom, a mandrel-pushing element
projecting therefrom, an aperture defined therein and a
recess defined therein, wherein the first iatch is slidably
receivable in the .case;

a ring including a lower shoulder formed thereon, an
upper shoulder formed thereon and a tab formea on an edge,
wherein the ring is plvotably recelvable in the aperture
defined in the first latch whlle the tab formed on the ring
is receivable in the recess defined in the first latch;

a third latch including a blade projecting therefrom
and a'trigger-shaped element projecting therefrom, wherein
the third létch is élidably receivable in the case;

.a.second latéh including a tongue projecting therefrom,
a tab projecting therefrom, a cutout defined therein, thus’
forming an arched edge and a curved edge, wherein the second
latch is slidably receivable in the case while the tongue is

" insertable through the aperture defined in the case;
a. lever including a first end.ahd a second end, wherein

the lever is pivotably receivable in the case;



. : f’#df’;/,,,;~—~'
official's key is pivoted by 90[err]. The slots 88 i M\W one
another as the official's key is further pi voted;cﬁ “‘“ﬂm ' The
bl ade 24 is insertable into the slots 88 as the sl ar & al’igned with

one another, thus allow ng novenment2®f-the first itatch 20 to the -

ri ght-hand side. Referring to FIG 11, if the.link 52 is further pivoted
countercl ockwi se, the boss 53 will be engaged with the shoul der 57 for

pi voting the aiseléesotduineledbedvi seandrelsprajerhing PherrfroBe noved to

the right-hand side because of the engagenent of the tab 58 wi{h the recess
23 if tiwhereinghe sohgneidis preseiya Bﬁn%erﬁhﬁcRWEeY’hAietﬁ € irst latch

fo the MAMERhnIS ot IB°E3 B8 FB°/BYE PR FeREeFASoRePHE mandrel 72 fowar ds
e 501 1ot kol PLek! B9c e RAOL gL BBl B8n U BREbRCL=C, (o7
| ever 6Q§nd a keypad operatively linked thereto, wﬁerein the control
unit is operatively éonnected with the solenoid while the
switch bar is insertable through the slot defined in the
" case;
a latch-driving element including an axle insertable
through the ring, a link projecting from the axle and a
dialing element projecting ffom the 1link;
an upper group of key-engaging étrips each including an
arched lower edge and defining a slot, wherein the upper
group of key-engaging stfips are pivotably received in the
case; and |
° a lower group of key-engaging strips each including an
érched upper edge and defining a slot, wherein the lower
group of key-engaging strips are pivotably received in the
case; |
whereby teeth of a renter's key are engageable with the
arched 1ower‘edges of the upper group of key-engaging strips
for aligning the slots defined in the upper group of key-
engéging strips with one another for feceiving the blade
préjecting from the third latch for allowing the movement of
the third latch;
wﬁereby the renter's key is engageable with the latch-

driving element and. rotatable clockwise for engaging the

link with the trigger-shaped element for driving the third



As.the first latch 20 is noved to the right-hand-sirdes—the-tab-26 is noved

to the ri.ght-hand side so as to nove the smﬁtch,b I ght - hand
sisde, thus turning off the control circuit. In c;a;m ﬂmr!" Hﬂi& !‘ricity S
interrupted or the renter forgets the code, the ofk L A ul d be

returned to the normal position for 4®taining tHe tab 45 fromthe free end
of the arm 61 of the angled |ever 60. Wen the official's key is returned
to the noynal, position;, the first.latch 2Qis not noved to .the |eft-hand
S de by MARER OFoF HREPeBiEg the BAGTOG T, To% ATTHF SnG o RR R tor 56
'forned(ﬁpéfg,ring 55 is not engaged with the boss 53. The official's key-
Is pulle romthe groove 51 for-allowing the renter's key to be inserted

nto the or 00n Silep T e L SRt Ble Sl GRMuR ¥ AL ELRHN 58 | dodlk detn 1 0

retract the tongte 41 1nfo the case 1 n case that the ren s to

pay the rﬁéltim%@@ B P Eh SER! | e HSa Pl M9tk fEMALE BPSE QP PG N FI G
11 to the position shown in FIG™12 by pivoting the official's key

cl ockw setH@rsdEarbid atbPdrétfadOlyg the ash B itEengsgasb Véndid he
shoul der 56 fornmed on the ring 55 so that the first
for pivoting the lever, thus disengaging the first end of
the lever from the tab formed on the third latch;
whereby after the tab of the third latch is released
from thé firsf end of the lever the link is further
pivotable by means of the renter's key for engagiﬁg with the
curved edge for retracting the tongue into the case;
whereby teeth of a clerk's key are engageable with the
arched upper edges of the lower group of key—engagihg strips
for aiigning tﬁe slots_defined in the lower group of key-
gngaging stribs with one another for'receiving the blade |
projecting from the first latch for allowing the movement of
the first latch;
| whereby the clerk's key is engaéeable with the latch-
driviné element and pivotable counterclockwise for engaging
the'dialing element with the lower shoulder for pivoting the
ring fbr driving the first latch because of the engagement
of the tab formed oﬁ the ring with the recess defined in the
first latch, so that the control unit is turned off as the
switch bar‘is-moved by means of the tab projecting from the
first latch and that the tab projecting from the second
. latch is released from the first end of the lever as the
lever is pivoted.by means of the mandrel pusheéd by means of

"~ the mandrel-pushing element.



.-.19 - latch 20 is moved .to the left-hand side by means—ef—the—tab 58 of

the ring 55 so as to release the mandrel 72 fromthe '

el enent 25. Thus, the tab 45 will be restrained by WE\MH@!“’]NDE“M“&M of
the arm 61 of the angled lever 60 if the:renter is tr tthuthe renter's
key to retract the tongue 41 intd £fe~case 10. -120 - CLAIMS 1. A lock

conprising: a case defining an aperture and a slot; a first latch i ncl udi ng
2,20 7ol o6l I8 SRR OAE! AU 99 GhATREL RO EGHA her el om
B e R I e
edge, with the upper shoulder formed on the ring for pivoting the "

ring for driving the first latch for releasing the mandrel

from the mand;el—pushing element in case that a renter fails

to pay rent for a safe-deposit box on which the lock is

mounted. _

14. A lock according to claim 12 wherein the latch-driving

element defines a groove in the a#le ahd-the link, whereby a

key is receivable in the groove defined therein.

15. A lock éccording to claim 12 wherein the case includes

an upper shaft projecting from a panel thereof, a lower

shaft projecting from the panel thereof, wherein the first

latch defines an upper slot and a loﬁer'slot, whereby the

upper.shaft formed on the case is insertable through the

upper slot defined in the first latch and the lower shaft

formed on the case is insertable through the lower slot

detined in the firét latch, so that the first latch is

slidably receivable in the case. , :

16. A lock according to claim 12 wherein the first latch

includes g'blade projecting therefrom, wherein the second

latch definés a slot, whereby the second latch is mounted on

the blade projecting from the first latch and the lower

shaft projecting formed on the case is insertable through

the slot define§ in the second latch, so that the second

latch is slidably received iﬁ the case.

17. A lock according to claim 12 wherein the blade

projecting from the third latch is mounted on the second



wherein the ring is pivotably receivable i.n the apérture defined in the

first latch while the tab formed on the ring is r cﬂmn”lu muuutllucess
~ defined in the first latch; a third latch incl udiag il L
el ement projecting therefrom wherezsén +he third ldtch is sli dabl’y
receivabl e in the case; a second latch including a tongue projecting.
therefrom a tab projecting therefrom a cutout defined therein, thus

f or mi ng latah Ardl Hegethhind alatel ells ouopntedecori the hepperosbafatch is
slidably recejvable in the case while the tongue is insertable through the
apertur FHIIhRN i Fhereasase; a | ever incl udi ng a first end and a second
end, wherein the lever is, pivotably. receivable in the case; a solenoid

incl udi N a Lné?fb?@ a‘b%‘f%f&! P t Fre? B r b3 WRPER B nthe curBeEnGTEUPSOf

recei va?e&jn the. case while t%saéréfdrel is linked to the second end of the
| ever; SritIGIIIRY (STHEPS £ T RO A WL BuES Brongh Whdch keypad

ope.rati\‘_gj éfm&ﬁ J}fée ,.%e [0 t control._unjt is operatively
connect e é\/lvldt t cejsrgo en%él)dl elf‘%%eeh&us pivotably mounting the

upper group of key-engaging strips on the'ubperIShaft.

19. A lock according to claim 15 wherein the lower group of
key-engaging strips each define an aperture through which
thé lower shaft is insertable thus pivotably mounting the
lower group of key-engaging strips on the lower shaft.

20. A lock according to cléim 1 wherein the case includes a
hub-shaped element formed on a panel thereof, whereby the

- axle is insertable in the hub-shaped element.



-21-,switch bar is insertable through the slot defined in the case; a

| at ch-driving el ement including an axle insertable through the ring, a link
projecting fromthe axle and a dialing elenment projecting fromthe |ink;
whereby a renter's key is engageabl2® with the |atch- driving el enent and
rotatabl e cl ockwi se for engaging the link with the trigger-shaped el enent
for driving the third latch for pressing the mcroswitch for actuating the’
control unit; whereby after the c@REIRAGhHit is actuated, a code can be

i nput through the keypad_to the contral unit for_driving the solenoid for
retracting the mandrel i E Degps ng the lever, thus

di sengagi ng the fir end of the |ever formed on the third

firs fragmih t@f
| at ch; wher eby S84 %9?«?"{%5’%? "’csr‘?est%i]r% a’trbﬁ‘f D12 &P om t he first
end of tf'i?-stteva,?{%t ecolr{dﬂ%lelc}furéat}TerdeQ}iv%)ééablae sba/]t%ggf[j%n%%t he renter's key

for engaging w e curve %ﬁﬁﬁi or retrdcting nto the case;
wher eby Rnghnk'uh ey i x@g@ﬂ@b'&dm&h (deidatals Akl e EHERL, AN
pi vot abl e counterélockmnse or engadi ng _ ‘

device to actuate the control unit. A code can be sent to

the confrol unit to drivé the solencid to allow movement of

the first mechanical device ﬁo retréct the tongue. A

clerk's key can drive the.second.ﬁechanical device to drive

the solenoid to turn off the control unit. When the code is

forgotten, the second mechanical device can be driven to

retain the solenoid in position to allow movement of the

first mechanical device. Whenh the renter fails to pay rent,

the second mechanical device can be dfiven fo drive the |

. solenoid to prevent movement of thé-first mechanical dévice;

FIG. 1~



‘the dialing elenment with the | ower shoul der. for pivoting the ring for
driving the first latch because of the engagenent of the tab forned on the
ring with the recess defined in the first latch, so that the control unit
is turned off as the switch bar is noved by neans of the tab projecting
fromthe first latch and that the tab projecting fromthe second latch is
.rel eased fromthe first end of the Ievé#[%k t he - 22 - lever is
‘pivoted by nmeans of “the mandrel pushed by neans of the mandrel - pushing
elenment. 2. A lock in accordance with claim1l wherein the clerk's key is

pi vot abl e cl ockwi se for engaging the dialing elenment with the upper

shoul der fornmed on the ring for pivoting the ring for ‘driving the first

| atch for releasing the mandrel fromthe mandrel - pushing el enent in case
that a renter fails to pay rent for a safe-deposiﬁgbox on which the lock is
mounted. 3. A lock according to claim1l wher it ERR ch-driving el ement
defines a groove in the axle and the |ink,

«——



key i.s receivable in the groove defined therein. 4. A lock according to
claim 1l wherein the case includes an upper shaft projecting froma panel
thereof, a |lower shaft projecting fromthe panel thereof, wherein the first
| at ch defines an upper slot and a | ower slot, whereby the upper shaft
formed on the case is insertable throughithe upper slot defined in the
first latch and the | ower shaft formed on the case is insertable through
the lower slot defined in the first latch, so that the first latch i's
slidably receivable in the case. 5. A lock according to claim4 wherein the
first latch includes a blade projecting therefrom wherein the second |atch
defines a slot, whereby the second latch is nounted on the bl ade projecting
fromthe first latch and the | ower shaft projecting formed on the case i's

i nsertable through the slot defined in the second |latch, so that the second
latch is slidably receivéed in the case. -23- 6. A lock according to
claim4 wherein the third latch :
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i ncludes a bl ade projecting therefrom whereby the blade projecting from
the third latch is nounted on the second |atch and the third latch is
mount ed on the upper shaft forned on the case. 7. A lock according to claim
6 including an upper group of key-engaging strips each including an arched
| ower edge and defining a slot, wherei Ar~the upper group of key-engaging
strips are pivotably received in'the_caséi/yhereby teeth of a renter's key
are engageable with the | ower edges of the upper group of key-engaging
strips for aligning the slots defined in the upper group of key-engagi ng
strips with one another for receiving the blade projecting fromthe third
| atch for allow ng the novenent of the third latch. 8 A |ock according to
claim?7 wherein the upper group of key-engaging strips each define an
aperture through which the upper shaft is insertable thus pivotably
nmpunting the upper group of key-engaging strips on the upper shaft. 9. A

| ock according to claim5 including a | ower group of key-engaging strips
each including an arched upper edge and defining a slot, wherein the | ower
group of key-engaging strips are pivotably received in the case; whereby
teeth of a clerk's key are engageable with the upper edges of the

®
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| ower, group of key-engaging strips for aligning the slots defined in the

| ower group of key-engaging strips with one another for receiving the bl ade
projecting fromthe first latch for allowing the novenent of the first
latch. 10. A lock according to claim9 wherein the | ower group of - 24 -
key-engagi ng strips each define an apergpne through which the |ower shaft
“is insertable thus pivotably nmounting the | ower group of key-engagi ng
strips on the |ower shaft. 11. A lock according to claim1 wherein the case
i ncludes a hub-shaped el enent fornmed on a panel thereof, whereby the axle
is insertable in the hub-shaped elenent. 12. A lock conprising: a case
defining an aperture and a slot; a first latch including a blade projecting
therefrom a tab projecting therefrom a nmandrel-pushing el ement projecting
therefrom an aperture defined therein and a recess defined therein,
wherein the first latch is stidably receivable in the case;




aring including a | ower shoul der forned thereon, an upper shoul'der forned
thereon and a tab fornmed on an edge, wherein the ring is pivotably
receivable in the aperture defined in the first latch while the tab formed
on the ring is receivable in the recess defined in the first latch; a third
ll-at ch i ncluding a bl ade projecting theggﬁ on1and a trigger-shaped el enent
projecting therefrom wherein'the thir atch is slidably receivable in the
case; a second latch including a tongue projecting therefrom a tab
projecting therefrom a cutout defined therein, thus form ng an arched edge
and a curved edge, wherein the.second latch is slidably receivable in the
case while the tongue is insertable through the aperture defined in the
case; a lever including a first end and a second end, wherei.n the |ever is
pi votably receivable in the case; -25- a sol enoid including a mandrel
projecting therefrom wherein the solenoid is receivable in the case while
the mandrel is linked to the second end of the |ever;

ul”l
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a' control unit including a mcroswitch, a switch bar,and a keypad
operatively linked thereto, wherein the control unit is operatively
.connected with the solenoid while the switch bar is insertable through the
slot defined in the case; a latch-driving.elenment including an axle

i nsertable through the ring, a link Qﬁp'ecting fromthe axle and a dialing
el ement projecting fromthe I|ink; l ﬁ%%r group of key-engagi ng strips
each including.an arched | ower edge and defining a slot, wherein the upper
group of key-engaging strips are pivotably received in the case; and a

| ower group of key-engaging strips each including an arched upper edge and
defining a slot, wherein the | ower group of key-engaging strips are

pi votably received in the case; whereby teeth of a renter's key are
engageable with the arched | ower edges of the upper group of key-engagi ng
strips for aligning the slots defined in the upper group of key- engagi ng
strips with one another for receivB0g the BB8ade projecting fromthe third

latch for allow ng—thenovenent of Ahe thiyd latch.
| ( F_ / = =170
q 3152 321 | 4----- 1. --76 ]
=y 7 i 1
o e 5
41/ 50 Y 45 13
== | 43 61 62
(E __f L 79 ——
‘ FIG. 6
[
HES
41/\.




wherepy the renter's key is engageable with the |atch- driving el enent and
rot atabl e cl ockwi se for engaging the link-with the trigger-shaped el enent
for driving the third -26- latch for pressing the mcroswitch for
actuating the control unit; whereby after the control unit is actuated, a
code can be input through the keypad t@/le control unit for driving the
.solenoid for retracting the mandrel into the solenoid for pivoting the

| ever, thus disengaging the first end of the lever fromthe tab formed on
the third latch; whereby after the tab of the third latch is released from
the first end of the lever the link is further pivotable by nmeans-of the
renter's key for engaging wth the curved edge for retracting the tongue
into the case; whereby teeth of a clerk's key are engageable with the
arched upper edges of the |lower group of key-engaging strips for aligning
the.slots defined in the l.ower group of Key- engaging strips with one

anot her for receiving the blade - -

L—T71




projecting fromthe first latch for allow ng the novenent of the first

| at ch; whereby the clerk's key is engageable with the latch- driving

el enent and pivotabl e countercl ockwi. se for engaging the dialing el enent
with the | ower shoulder for.pivoting the ring for driving the first latch
because of the engagenent of the tab forned on the ring with the recess
defined in the first latch, so that t&&lkontrol unit is turned off as the
switch bar is noved by neans of the tab projecting fromthe first latch and
that the tab projecting fromthe second latch is released fromthe first
end of the lever as the lever is pivoted by means of the nandrel pushed by
nmeans of the mandrel - pushing el enent. 13. A lock in accordance wth
"claim 12 wherein the clerk's key is.pivotable clockwise for engaging the
dialing elenent with the upper shoul der forned on the ring for pivoting the
ring for driving the first latch for releasing the mandrel fromthe
mandr el - pushing el enment in case that a renter fails to pay rent for a

saf e-deposit box on which the lock is . - . '




mounted. 14. A lock according to claim12 wherein the latch-driving el ement
defines a groove in the axle and the |ink, whereby a key is receivable in
t he groove defined therein. 15. A lock according to claim 12 wherein the
case includes an upper-shaft projecting froma panel thereof, a |ower shaft
projecting fromthe panel thereof, wheggip the first latch defines an upper
slot and a | ower slot, whereby the upper shaft forned on the case is
insertabl e through the upper slot defined in the first latch and the | ower
shaft formed on the case is insertable through the |ower slot defined in
the first latch, so that the first latch is slidably receivable in the
case., 16. A lock.according to claim12 wherein the first latch includes a
bl ade projecting therefrom wherein the second |atch defines a slot, :
wher eby the second latch is nounted on the blade projecting fromthe first
| atch and the | ower shaft projecting formed on the case is insertable
t hrough the slot defined in the second | atch, so that-the second latch is
slidably received in the case. 17. A lock according to claim 12 wherein the
bl ade projecting fromthe third latch(ys rmunt% on the second 70
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- 28,- latch and the third latch is nounted on the upper shaft fornmed on
the case. 18. A lock according to claim 15 wherein the upper group of
key-engagi ng strips each define an aperture through which the upper shaft
is insertable thus pivotably nounting the upper group of key-engagi ng
strips on the upper .shaft. 19. A lock according to claim 15 wherein the

| ower group of key-engaging strips eacP e i ne an aperture through whi.ch
the lower shaft is insertable thus pivotably nounting the | ower group of
key-engagi ng strips on the lower shaft. 20. A lock according to claiml
wherein the case includes a hub-shaped el enent formed on a panel thereof,
whereby the axle is insertable in the hub-shaped el enent. -
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