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| MPROVED DROP SAFE Field of the Invention 15 Thi s

i nvention relates in general to apparatus for securing currency or
ot her valuables, and relates in particular to drop safes intended for

tenporary secur ywod7magage of currency awai ting transfer tecuwssdnaosy
| ocation. . 20 Background of the Invention Retail sal es

outl ets such as conveni ence stores and gas stations often receive a
significant volume of cash recei pts and need to secure those receipts
fromrobbery or theft on the prem ses. Many such outlets, particularly
those anticipating a high volune of 25 cash receipts throughout their

ti mes, of operation, contract with an arnored-car service to pick up
the receipts fromthe prem ses. Those services typically transport a
merchant's receipts to a central | ocati on where the currency is
counted, and then deposits the currency in a bank account for the
benefit of the merchant. By thus 30. arranging for periodic cash pickups,

t hezreduced anougt of cash remaining at the retail facility may

present a |less-ifviting target for robbers and reduces the anount of
noney at risk if a robbery does t ake pl ace. ' Al t-hough

ar nor ed- car pickups or other periodic cash 35 deposits will reduce the
maxi mum anount of currency on the
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IMPROVED DROP SAFE

15 . This invention relates in general to apparatus for
securing currency or other valuables, and relates in particular to

drop safes intended for temporary secure storage of currency
awaiting transfer to another location.

20 Background of the Invention
Retail sales outlets such as convenience stores and gas
stations often receive a significant volume of cash receipts and need
to secure those receipts from robbery or theft on the premises.
Many such outlets, particularly those anticipating a high volume of
25 cash receipts throughout their times of operation, contract with an
armored-car service to pick up the receipts from the premises.
Those services typically transport a merchant’s receipts to a central
location where the currency is counted, and then deposits the
currency in a bank account for the benefit of the merchant. By thus
30 arranging for periodic cash pickups, the reduced amount of cash
remaining at the retail facility may present a less-inviting target for
robbers and reduces the amount of money at risk if a robbery does
take place.
Although armored-car pickups or other periodic cash
35 deposits will reduce the maximum amount of currency on the
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2 prem ses, many retail sales establishnents still prefer to maintain
a relatively secure location for storing currency whil e await.ing

pi ckup or deposit. This need is particularly desirable for facilities
such as conveni ence stores, gas stations, and other facilities having

5 substantial rwO8TM26 i n cash or other negotiables, and rensHaITUSYS/12PEIN
around the clock with little or no staff apart fromthe cashiers on the
prem ses. Those cashiers close out their cash registers or other

poi nt-of-sale-termnals at the end of their shifts, and usually transfer
the receipts to a secure location within the pregses for subsequent 10
pi ckup or deposit. However, cashiers often are encouraged or L.
instructed to renpve Premisass yany retail salescestablishments sfillopreferto mgintain a

ti EE during a ShITLt relativelly seciird docativin foraftoring enrreincy ivhilé hwaiting pickup
roobpery occurs IS C €.

relatively secure | ocoge(fgti’\r/?%gh Thgs ﬁ&lﬂg é@’ﬂc@@gf ﬁ%&ét?&flﬁﬁﬁ%&lﬂlg
retail facilities, itCONyenience: Storess ega.'egetmons;e lother: fapilitiesrhamingh
each cashier is rgsp Bsﬁhﬁal Gl %}%ﬁibrﬁf&g'ﬂﬁiﬁlesaﬁﬁﬂqﬁiﬁﬁidxgbﬁen

for the cash rennved ro

as
conventional safe, 4'&%& Hﬂﬁ or nio staff apart,from, the ?ﬁ,sk’%? o the,
| ock, is one possibl premisase I'Hmeu oash‘iens close tantptheir cash gegistarg aruothency

3}@1 g i/ ggt glg gkgf H} gmp%mtebﬂwefﬁﬁhinﬂyat the en@bfﬂiz{i?&hi'f&?ghﬂ%uaﬂ traflferous
is that the cashier gﬂgﬁé%i’%o?y B?@g’ﬂﬁ‘té}ﬁ ngﬁ% g%eﬂﬁesu We%t
conbi nation or hdfe Pickyp toradeppsits Hmvever, caghiess oftenaze rencoumged

peri ogl ct [?ns; ers ofinstwictedtn refiovel Qirr@iycfron?their bash dmrgmﬂtumeto
S|gn| Icantly i m ni S

cash registers to thgﬂggf%‘;ﬁﬂgegSégiaﬁg 5%@ F@%Bﬁ&mt of Wé@ﬁ}r gg%g fog]
store personnel into rgbbemhgceurs. <Ehis removed currency likewisgds deansfesred

saf es have becone knagelatively becuretlocition on the mmmmeukupytherrs
associated wth ys ”%@:P% éd,%‘?& deé’iPed ﬁ?gf%r{agétettﬁ%ﬁ ‘ﬁg& for witith

currency. A drop Saf cl\é ash ﬁrs
may insert an envel of@CR&AS %l‘%&sPO“SIbI%LFPrWW 4oqQ

drawers during or at foht¢hegashfemoved from theihicash dfdweersonbi nati on or key
required for opening the saf € The convd?ﬂfmﬁ\la'shfé)' %qﬁﬁpﬁ@doﬁﬁh‘éi‘ With a
prem ses; only the 4! Combi fion lock or a key lock, is one possible secure location for
20 temporanly storing currency awaiting pickup from a retail facility
or other location. The obvious disadvantage of the conventional safe
in that environment, however, is that the cashier or other store
personnel must know the combination or have a key that opens the
safe, in order to make periodic transfers of currency into the safe.
25 That requirement significantly diminishes the benefit of transferring
currency from cash registers to the safe, because an armed robber
may coerce the store personnel into opening the safe.
So-called drop safes have become known in the art, to
overcome the security problems associated with using a conventional
30 safe for temporary storage of currency. A drop safe typically has a
slot into which the cashiers may insert an envelope containing
currency removed from the cash drawers during or at the end of
each shift. The combination or key required for opening the safe is
not available to anyone on the premises; only the armored-car
35 personnel or the store manager can open the safe. An armed robber




35 personnel or the store manager can open the safe. An arned robber
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3 thus can, at nost, steal only the currency in the cash drawers at
t he time. Moreover, cashiers nmust renenber to transfer currency to

the drop safe at certain times or upon checking cash-drawer receipts
to see whet her wo97#a42¢ on hand exceeds sone set anount. 5 ACFNSHEI2057

conventional drop safes thus are an inprovenent over the conventi onal
safe for tenporary secured storage of currency, such safes stil
require each cashier to place receipts In a separate envel ope,
preferably marked with the cashier's nanme, before placing the currency

into the drop slot of the safe. The cashier or Store 10 manager al so nust
keEp a Ioghsgow ngttﬁmamut rat eetp seeal olyetlie tliency mmm{diatmd eaitthe
maki ng eac eposi

not _be fol | oned, esp al M’ Xsﬁf&tﬁg&vﬁﬁl“ reme%ﬁ@{is%sgé} Y‘hggﬁcﬂ iF’ume
of cudtoners. 15 tat@ertnubnmesrorupon checking cash

i nvention seeks to ptmvseéevﬂmthwrmmcy on kamp @ﬁfe@dﬁosomeceewlaiﬂount

The' i nventi on, t V?}H@"%ﬁ comentiong diop s “@&ﬁc?g bt e

presented for deposmon safe fonteraponary tsesured, starage joficurpancys such
predet ermi ned mi ni mugafelagidlr fre each cushier o plader Ficeiptst wse sephate
pef

L1 e T o o b e

deposited into the sHitcCUFENEY infe the drop slo pfsihe safe. Shbeiigagh Uét%ﬁ FEPTBf

dﬁgoz Its tmidfe gxm Sﬁaﬁ?g@ﬂams[m?d&eeﬁ atlogesh the amountst depas ltegmxdfthér ted
enbodi nent o e inyentio at | eas pt or I nto
the drop safe, pref P pg{fogr{ngﬁmg eacl} 98 ﬂk rptpgﬁali@ séh?

the interior of the mmimeand thus may notabeé’pllowed;especm&bbbsscaslmrﬁwho

sel ected bills preseniit séfe 25teady ¥6Rene of custopitds.accept all proffered
bills except those that fail to neet a 30 predeterm ned m ninmm |evel of

acceptability. Were an enbodi ment of the drop safe includes two or
more bill accepth} s, Summary of she: Iaventien:irst acceptor may be designat ed
for accepting all deposiThe present tinwentioneseeksr o provide amdseprovedf

that acceptor drop safe for receiving currency or other valuables.

According to one aspect of the invention, the drop safe
can automatically inspect bills presented for deposit, accept and

20 count those bills that meet a predetermined minimum standard of
quality, and reject those bills that fail to meet the quality standard.
The drop safe of the invention maintains a running tally of bills and
other currency deposited into the safe and can generate reports
showing details of deposits made over selected periods of time.

25 In a preferred embodiment of the invention, at least one
bill acceptor is built into the drop safe, preferably mounted on a
lockable door for accessing the interior of the safe. The bill
acceptor or acceptors scan the selected bills presented for acceptance,
and . accept all proffered bills except those that fail to meet a

30 predetermined minimum level of acceptability. Where an
embodiment of the drop safe includes two or more bill acceptors, a
predetermined first acceptor may be designated for accepting all
deposits until the currency-receiving cassette of that acceptor
becomes filled with a predetermined quantity of bills. When that

35 quantity is reached, the first acceptor is disabled and another



becones filled with a predeterm ned quantity of bills. Wen that 35
quantity is reached, the first acceptor is disabled and anot her WO
97/ 04426 PCT/ US96/ 12057

4 acceptor associated with the drop safe is enabled to receive bills;
lights or other_signals on the exterior of the safe identify

parti cul ar acceBFHﬁ sently enabled for use. The cassettes Pcﬁusmnmmﬂ
associated with the bill acceptors are periodically renoved fromthe 5
drop safe and replaced with enpty cassettes by an arnored-car

messenger or other authorized service person. According to
anot her aspect of the invention, the presgnt drop safe conprises a
secure housing intended for noynting ear a_location of cash .
transactions, su c h §§¢th96 .aﬁsocaateéawh( ropp safecispenabled to é’emehﬂlso nal

cash regi Zt ter ractoﬂmrslgnals ons die ¥xterivd of meets?]ﬂe)ﬁdmi

recei ves data signa e ons
of accepted currencbingéﬂ& §ce%§€rp§'@§§ntlytma%§ﬁ§ ﬁ@s“gg‘pomg‘%yﬁ%é#
safe and to provi deassqsiated with the bill acceptarsoarei periadieallys ramaeved: from dh Q/al s.
The: mi caoprottﬁssggsmmwﬁde réplaged &vﬂnaémptse%aﬁd&teta thrain gﬁnewd-fear:y
received in the o the drop safe
exceeds a predetern%g&aé%u%mr%ﬁlg%g%m?%&{%& ator to make such a
transfer for security reasonsAccording to anothier a@%ﬁtee i thes smvention,gthe or
detail, the m cropr peesenddrop safecwm e300 bécirk Hdubingoip &mﬂed folf nbunting

acceptor or accept ogyf B0ghtisH drbadh wrilBhBhe: siensy xﬁf.omﬁxmsy

entry device is éonnec ocessor an I OWS. One o
persons such asl@askgrapinal r°§t%r®m’°ml°m11a@ﬂﬂ‘s regists os At '\!lﬁ‘PBFRSFSFﬂrthe
saf e, indicating thassoctated witethe dropcsaf@téwlvesddmalsi

| ! Gy
L. he &t MBofténiffl theBenominatith dISREHED it thes! Qﬁrect of?%
I res

i dentifying informatlon

i nvention, the dr opﬂé"aPE‘o“nts dFPRﬂ"i‘}Ele@t%%%ie ko PERHYRTE
no key or conbi nati deposits ovéradelecied imtervals. %emmrepmcemr&m

the i nvention, - g5d0gignal whdl fi Sinidhin® UFeRidrity! fEbefieRPicd B POIS h@ﬂnﬁnaiosed
the Tront g?rtehE%BO%“HB %ﬁ%@ﬁﬁ%ﬁ@ﬁwyﬁ?@%ﬁé’%mﬁ ot he

| ocki ng mechan mmgrtheelperatg‘ tohmalkke such motransfen forsecngty reasansr
bol ts. _ To actuate the bobfatdddik safféwiRitreaepaibtail, teentiofdprocéssopast
one an

can be controlled to operate the bill acceptor or acceptors installed in

20 the safe. A keypad or other data entry device is connected with the
processor and allows one or more persons such as cashiers or store
managers to deposit currency in the safe, indicating their employee
or other identifying number, their work shift, the time and date of
such deposits, and other desired identifying information.

25 In still another aspect of the invention, the drop safe
includes a novel lock mechanism that requires no key or combination
dial to operate. In a preferred embodiment of the invention, a door
providing access to the drop safe is held closed by one or more bolts
that may be withdrawn by turning a dial sét into the front of the

30 door. A bolt lock within the safe normally blocks the locking
mechanism, preventing the dial from withdrawing the door bolts.
To actuate the bolt lock and permit opening the safe, at least one and
preferably two predetermined sequences of numbers must be entered
into a keypad or other input device associated with the safe. These

35 numbers may include an identification number unique to the store or



preferably two predeterm ned sequences of nunbers nust be entered into
a keypad or other input device associated with the safe. These 35 nunbers
may include an identification nunmber unique to the store or WO

97/ 04426 PCT/ US96/ 12057

5 ot her | ocation of the safe, a nunber that usually will not var
from day woimga26 After the store | D nunber is entered, 896/12

ar mor ed- car service or other nessenger enters a personal

i dentification nunber (PIN which may change fromone visit to the
next, preferably in a 5 manner as expl ained bel ow. The nessenger then
enters the conbi nation of the safe itself..Wen the proper

i dentification nunbers and safe conbi nati 0?1 are entered and

LGIC?QTW ZE_d by the  otherflocation afethe safe,<s nuintterdhad tsuallyewill awt vary frothe
0] ocki ng | | ' |
"BEY @gg&sgshe;%ﬁgﬂt Wil §ibed TDPRAEr 1 CRred! fife fiforéddar

bolts by 10 rmanipu or .

Accordi ng to anot her Sesie® O Aher MGSEGRIAT Gfers apersonal identification Aymber
devi ce for accepting(PIN) whichanaytchange fiominesvisitrtortheenext, prefémbly ima

bil] acceptors. |8 tUg &l o' edpRishiod BB, ('The f5dstRger then! aifkhs e
formof a drop meghanls Jor, vel g t& I Ni
o oD o akon otk A iE? e the e s "
acceptors, noney or daumberseard safer combimdtiors ahentered and reciignizeshby| thee
drop mechani smfits ipficfGprteshor GsBSGiel YillbtheNarop safe, B RRIE 1o¢kin

door of the safe. al |

. . t |
mechanismin its 20meshanismeis agmale ﬂte‘?a:b@? ln}gitsdéa‘gmgdg‘%m& by °F
m)vabl e O%MLdl M0 manipuldtingthefdiabowthe safpdoiong a conpartnent having a

oor on I C o] I nser Y : t&%
val uabl es. Wen the sl |§$é‘3‘é‘ﬂﬁéﬁb%éﬁ%é§r%|'&?o@ {lhgglgﬁ‘?i@,rth?he
floor moves to a ver safiahas a devicefex aceepting LurFency: ok othey Sialpables, separgle
gravity into the saf romhhile bilRacceptors.r & the prefemréd embodimens) thio deviasn

when the slide is-aggi s ivi [ t
access to the int i%ﬂﬁ?"r{n'.d a. r% g#lgadalnmt e?éé&wﬂg)ehb gldleg
to fish the contdmt s Réckets.contpining bills ﬁﬁﬁgwrﬂhe H&%é‘bg}ﬁ?{}@ %y.
I n Ket _ ano]'E her aspec'ltby)the fbilli acceptorsn money erderss gheckasor teyelers chegksyed
mechani sm for contr olqyis rf\?:fo ' i )

door of the present d'i;lggg%sa e ékgﬂﬁdﬁ'ﬁ'l aﬂlsgtggﬁ%gl?tagnﬁh@pemm proZHegvgogghtathat

' at ot
door to pivot outward® H‘ﬂ"‘edﬂ%&e safe.o) e

Stated in more detail, the manual drop mechanism in its
20 preferred embodiment includes a slide manually movable outwardly
within the slot, exposing a compartment having a floor on which to
insert an envelope containing currency or other valuables. When the
slide is returned inwardly of the slot, the floor moves to a vertical
position, so that the envelope falls by gravity into the safe. This
25  door retumns to the horizontal position when the slide is again moved
outwardly in the slot, to block direct access to the interior of the
drop safe and thereby thwart attempts to fish the contents of the safe
through the envelope drop assembly.
In yet another aspect of the invention, the drop safe has
30 an improved mechanism for controlling the opening of a door to the
. safe. The door of the present drop safe is hinged at the bottom,
allowing that door to pivot outwardly when the door bolts are
withdrawn by the locking mechanism. A door control assembly
counterbalances 'the weight of the door, permitting a gradual
35 controlled opening when the locking mechanism withdraws the door



wi t hdrawn by the | ocking nmechanism A door control assenbly
count er bal ances the weight of the door, permtting a gradual 35
control |l ed openi ng when the | ocking nechani smw thdraws the door WO
97/ 04426 PCT/ US96/ 12057

6 bolts. This door control assenbly elim nates the need for pull
handl es or the | WQS70482¢ he outsi de of the door, which m ght ot PEFU§62057
be used in an unauthorized attenpt to force open the door

O her objects and advantages of the present invention 5 will becone nore
apparent fromthe follow ng description of a preferred enbodi nent.
Brief Description of Draw ngs Fig. 1 is a pictorial view
showi ng a drop safe according 10 to a preferred enmbodi nent of the present
i nventi on. bolts. Tirisgdoar icontrobi assembly eliminates themdedefor pull

enbodi nent of { el S
a front elevation VI d?es"‘bhlt the SﬂQﬁe Bﬁ&'&fedoﬁ]the door Ed"‘:hl; glp‘arélﬂw
cut “away to show det %@%"&%W@B’I@Pﬁgﬁ%ﬁem&% %OPCH e

Fig. 3Ais aviewas in Fig. 30thérobjegts hnd ladekntages of thmit@enﬁmvennbhe

unl ecked condltlo e \,
details of the boI t will lﬁecokne [nore ﬁ%&%ﬁ%ﬁﬁ@%?@%&% de§ al nmen

Fig. 5is an enlarge Bt-al vi ew show ng detalls of - the
door control assenbly in the pref erred enbodi nent. Fig. 6
is an enlarged expl oqggief IMdif ¢ie Drdwink the envel ope drop

a bl
di agram of the control apparat ne‘n“t?ﬂ?‘@%"”d?’@& g&%‘ﬁ%%ﬂ?ﬂﬁﬁé accor mg
Fig. 8 is a bl ocHdi agrasprefeired embadiment bf theapresgntoinventionnenus and

related functions for operatin IS
Fig. 9 is a block di aﬁr ginw.@i%«;ﬁ z:% ﬂg? ih hi erarcﬁ H@?ﬁg the erlrne?]%dsmgﬁ(tj of
rel ated subfunctions nct i ons shovvn 30 in Fig. 8.
Fig. 10 is a block diagramil|Hg. r&tlﬁng front elevationhyiew of the embodiment
shown in Fig. 1, partially cut away to show details of the locking
15 mechanism.
Fig. 3A is a view as in Fig. 3, showing the locking
mechanism in the unlocked condition.
Fig. 4 is an exploded view showing details of the bolt
locking mechanism in the disclosed embodiment.
20 Fig. 5 is an enlarged exploded pictorial view showing
details of the door control assembly in the preferred embodiment.
Fig. 6 is an enlarged exploded view showing details of
the envelope drop assembly in the preferred embodiment.
Fig. 7 is a block diagram of the control apparatus in the
25 disclosed embodiment.
Fig. 8 is a block diagram illustrating a hierarchy of
menus and related functions for operating the disclosed embodiment.
Fig. 9 is a block diagram illustrating the hierarchy of
menus and related subfunctions for the supervisor functions shown
30 in Fig. 8.

Fig. 10 is a block diagram illustrating the hierarchy of
menus and related subfunctions for the messenger functions showing
Fig. 8.



menus and rel ated subfunctions for the nessenger functions show ng
Fig. 8. WO 97/ 04426

PCT/ US96/ 12057 7

Fig. 11 is atineline illustrating an exanpl e of business days and
overlapping collection days for operating a drop saf e according to the
present inventi 8YP 970486 Dot aj | ed Description of Preferred Enb@STfHSA§/12057
Fig. 1 shows at 16 a drop safe according to a preferred enbodi ment of
the present invention. The drop safe 16 has an outer housi ng assenbl ed
fromthe side panels 171 and 17r, a top panel 18, and a back panel

The side panels, top panel, back panel, and a 1@ | ower front panel
extending upwardly fromthe baLtom of t drop. saf e, [

housi pg defining an interior ?‘ gl tppglmg illustrating ?‘Pneﬁ &ﬁwsymse
The drop safe 16 is dm\mndnomdapmgacollectlenpda)at forhaperdting @ dropcsafet he

drop safe at a desi rﬁﬂxﬁdﬁl inventich.f | oor or other surface on
whi ch*t he base rests. By seI ectl g the 15 he| ght of the base 23, the
overall height of the base and t he drop safe 16 is adJ ustable to fit

beneath a count erS orDeta - ‘ \‘LLU!‘ menton. The drop
safe 16 preferably is connectmshag,s at 16 Qad;@, Zsif eiiogr %
suitable fasteners a e |n ce, 20.
Once the base 23 is @@@8&@1‘ rfgﬂs% mygnt(l% #lJIP‘S éﬁw&é’p

structure, the drop ges from the s1de:panebs k’ldrandelﬂlf ractoptpmeﬂds%e
unl ess the access cogifb aabﬁcﬁ(ibﬁﬂél q'h ﬂ?ﬁcrahﬁeﬁl

side ﬁﬂﬁél snems @g
bel
i ﬁcﬁ\tljvdes a alqvfﬁfuflmpgrﬂqﬁﬁgq 28x H‘%“P Bf the
i nformation 25 and drop safe) cofistitiiteya housing dhfanhgwmmtemtbnspnﬁm 20, Fig. 2
oper ator. The dﬁ'mu?f% 8 d%bgosdiﬁc' ‘l‘i’l%sdﬂ)p%hfét 16 1§9sﬁ(§5n%bﬁﬁié on a

&
Grop safe. The I6RFRRANS0 g3dnsupoer P Brob A8 M AGHISAIEYatOn AP o

154 (Fig. 8), whiftoori er oﬁteatmfanetm which thathasea'estspaBg sslecting fthe
connector panel o eiunt uf IRBEES, he veiAPhight of e RAC il Y sa?"’ e
term nal 22 and 16 F}F @ﬁgﬁgg g&ehhg’F éﬁo&ﬁqu&%ﬁ ]3] 8”“? f 18
of the drop nmted elevation. The drop safe 16 preferably is connected to the
base 23 with bolts or other suitable fasteners accessible only from
within the interior space 20. Once the base 23 is securely anchored
20 to the floor or other support structure, the drop safe 16 cannot be
readily removed from the base unless the access codes are known for
opening the door as described below.
‘The drop safe 16 of the disclosed embodiment includes a
data input terminal 26 with a keypad 27 for entering information
25 and a visual display 28 for displaying information to an operator.
The drop safe also includes a printer 29 for printing reports or other
information concerning operation and usage of the drop safe. The
terminal 26 and printer 29 are connected to a processor 154 (Fig. 8),
which is located within the interior space-20 of the drop safe for
30 security reasons, by suitable wires leading to a connector panel 30
located on the back panel of the drop safe. The terminal 26 and
printer 29 are here shown located on the top panel 18 of the drop
. safe, but it should be understood that those components may be
placed on a separate countertop or elsewhere, for example, in




safe, but it should be understood that those conponents nay be pl aced
on a separate countertop or el sewhere, for exanple, in WO 97/ 04426
PCT/ US96/ 12057 8

installations where the drop safe is placed beneath a countertop or

other structure limting access to the top of the drop safe.

A door assenbly 9P B®#42pi es the front of the drop safe aPEI/EsS96/12057

| ower front panel 19 and prevents unaut horized access to 5 the interior

space 20. The door assenbly includes a door panel 35 fastened at-its

bottomto a hinge block 36 fitted at opposite ends with hi nge shafts

extendi ng outwardly into. the adjacent sides of the drop safe. This

hi nge all ows the door assenbly 34 to pivot between a cl osed position

shown in Fig. 1 whereinstallations wherd tiRcdrop safe 1sspiasedrhenetthya ceunter&jp ornd
the fully-open positi giherhpifenil

al npst horizontal to permt a Ehﬂmccﬁ f"ﬁ[e

f st
A door control assenmbly 39, begéeéﬁ%\ﬂﬁsqmg}ﬂ agcupies 3&% Ss&?‘g(g:fg'ﬁprﬁffand

cl osing the door asseubbve fie lower front pandlclD ahd prevammnaiﬂmrﬂedramss to!
assenbly 39 include Qée"%ag{’ﬂ/e door as

£2 0ef £ 30 P

ext endi ng outvvardl y f m)u.nP %m%gure c? of
the right side panel i’_aﬁte ‘a? stgﬁghmgebl HM%QH’OEF?GP B W th
attached at one end 4hinge sha'ftslmendmg outwardly into the adjmeﬂmesldes/of thmMp of
that lever. The link ggf Eﬁi&dﬁ‘ﬂr@ ﬁﬂ&@?%e@ w E@\Pmrg e?hea 44
nmount ed on the inside on ro

gas spring 47 is |voFﬁ’§F9 RO§ h%éhwn my ‘3 F TopaR gﬁe%r
40 renote from t hE) pi substmllyrmmcal andatie fully-open position slngﬁ msFlg 2

pi votably attached towthg iaﬁmm hori Mrtg?grﬁ,gﬁ

sse

attachnment of the 40a, ever 25 26,0 e contro oor 9 as
descri bed may be pream and then attached to the |nS| de of the
ri ght side panel 17 by boI ts orA door control ass¢embly 39,abestrshown xincKig.n§,

through the rounting pé ‘bi; ing and closm the doorgsséffbly 3536 fi'a dontfolléd

normal |y | ocked i t h e q‘}?rt%&? ag%éﬁ‘@ggg Hg;#ﬁ% ajﬁv&ﬁ?ﬁf@%ﬁ}a

mass of that door
the pivot axis of t hemﬂ unted on a post 40x extending vutwardly froma mawdingopla

assenbly tends to rendirsestitéd to the insiderofothenigh side panel lvﬂaitﬂwaﬁs;seafebed

bel ow. The spring foraeyny 42 is pivotably attached at one end 43 of the lever 40 remote

from the pivot point of that lever. The link 42 extends to connect

20 with an attachment plate 44 mounted on the inside of the door

assembly 34. The piston rod of a gas spring 47 is pivotably attached

to the other end 48 of the lever 40 remote from the pivot 40a. The

body of the gas spring 47 is pivotably attached to the plate 41 at the

end remote from the pivot attachment of the 40a lever

25 40. The control door assembly 39 as described may be preassembled

and then attached to the inside of the right side panel 17 by bolts or

other suitable fasteners extending through the mounting plate 41.

The door assembly 34 is normally locked in the closed

position shown in Fig. 1. The center of mass of that door assembly

30 in the closed position is slightly behind the pivot axis of the hinge

block 36, so that the unassisted door assembly tends to remain shut

upon opening the door lock as described below. The spring force

exerted by the gas spring 47 through the lever 40 and the link 42

urges the door assembly open, allowing the door assembly to pivot

35 outwardly in a gradual and controlled manner when the door is



exerted by the gas spring 47 through the lever 40 and the |ink 42
urges the door assenbly open, allow ng the door assenbly to pivot 35
outwardly in a gradual and controlled nanner when the door is WO

97/ 04426 PCT/ US96/ 12057

9 unl ocked. As the opening door assenbly pivots open to an

i nt er medi at e poWOS7#M26 not shown), for exanple, about 15[ err] PEFYHSIRLT
cl osed position, the geonetry of the lever 40, the link 42 connected

to the end 48 of that |lever, and the gas spring 47 connected to the 5
other end of the lever, allow the force of the gas spring to
count er bal ance the gravitational opening force acting on the door
assenbly. The door assenbly thus becones stabi | 9zed at the partly-

open position. Theh GPG”AEW ril’c)(oxt '%SﬁbxﬂBI}U%IWts open RbVah
the door doun ta 1 DL Eéﬁeﬁn&rﬁﬂﬂvﬁ sbai, | ?ﬁattﬁgver

count er bal anci ng for%
40 iseinsufficient tclosedsp@sititm dhmgeomett)eof)thwlms 40, the linkt4% counected

posi tion. The door c sgeapkq/atfievéh%do eﬁgiss ing 47 caﬁmdtéultsdhe
R e o of %m ndopF Jheclay agi’és.e@%rcwf 2" Shling. kb,

as af orenent i oned, tbmmsbdpntm@lwgmvnatmnaitapenmg foncpﬁenctmrgg tcmathfb@olpon
unl ocki ng, ther eby Obgeeﬂimygh dB@ﬁﬁ‘ssEﬁibly thus begbrne! stWiliged st maﬂﬁa
rom hﬂla

structure protruding an., gﬁ@(yerson OPSBH}g ghezéloo‘x"w}h&f? tﬂbﬂ ﬁaﬂ?ed

in an effort to forc

friction washer 45 fpivotatheudaor idowiote theaflﬂlytdopen posmmssbowigmr&g 2

confronting si deypf Wiﬁeréeth%r ct?@% i%hg e applied 8y Qﬁétﬁa}S bﬁnng 47
connected to the pos ﬁe eyl ce..such ag

t hrust bearing (ngt @'ﬂ'@iiﬂﬁ t@ﬁﬂﬁ\fﬁ Hi:i?ﬁ&tf‘héa’lsﬁm? door toaﬁ%arﬁﬁ%%‘fhe
friction washer 45 V\mtbrmedmteapt)smeny The debt eontroliassepibly 39 thusr permitsat

I g' f;: SQaLnLO[ gﬁeﬁ h? O%l#ﬂ; n‘iﬁ?oﬂﬁéfﬂod}“wﬁﬁéﬂ%b door lockei‘sfﬂiséngﬁgud red
position, and contro OIERXCL 8%“‘%5&%’8‘%% o?hté‘e door %@eF{IEﬂFhFXe

door assenbl y 15 behind the hmge Aist afargmeatipaeds the gasi spring wilh injiate

di scl osed e”bOGQEBﬁig[ the dobp WpbnPenlotitais, refely dbvidtig the nicedefur
ﬁgﬁgﬁg > such 3 oF o?ﬁér' S¢tuBhite Prlothitithy ‘GOm tE 7GR P’ thed:
’ door, whlch might be used in an effort to force open the locked

door.
20 A friction washer 45 fits around the post 40a and

presses against a confronting side of the lever 40. The lever 40

preferably is connected to the post by a suitable device such as a

frictionless thrust bearing (not shown) capable of pressing the lever

against the friction washer 45 with a selectively variable amount of

25 force. That frictional force thus regulates the amount of manual

effort required to raise and lower the door assembly 34 from the

intermediate position, and controls the amount of bounce in the
movement of the door assembly.

- Although a gas spring is used in the disclosed

30 embodiment, it should be understood that other resilient elements

such as a tension spring are alternatives. The gas spring, however,

provides a controlled opening force and is preferred for that reason.

The door assembly 34 carries a pair of bill acceptors 52

and 53, and an envelope drop assembly 54, for inserting currency or

35 similar bills into the interior space 20 within the drop safe. The



provi des a contr.olled opening force and is preferred for that reason.

The door assenbly 34 carries a pair of bill acceptors 52 and 53, and
an envel ope drop assenbly 54, for inserting currency or 35 simlar bills
into the interior space 20 within the drop safe. The WD 97/ 04426
PCT/ US96/ 12057 10 currency
acceptors used i WOP4426 a1 enbodi nent of the pr esent i nVEHPPWA287 o
made by Mars El ectronics International, of Wst Chester

Pennsyl vani a. Al though the present enbodinment utilizes two identical
currency acceptors 52 and 53, it should be understood 5 that drop safes
according to the present .invention could have a élngle such acceptor,
or could acconmpdate nore than two acceptors. seen on_the front of

the door panel 35, eaINTENCYPCCSPLOTSC L snaatsla@tual embodimenir of ithe cpresent

i aws hat bi LT i nt o Trentibn &, HHECh S“"‘“Eﬂ"“‘”é‘ﬁ? ““Fé?ﬁﬁm“;e%‘?m“‘ >
bill to evaluate its gﬁ ﬂgﬁﬁwyﬁmm H‘ghﬁﬂlgh Mtqtg&&%t he
acceptor transfers t muo identlcabcummy emgptors 52 aad maslﬁml(lcbe wederssood.

2, associated w tly t cdﬂ?&ﬁigfﬂothe presérit ﬁ%ﬂﬂn‘éou‘lﬁ‘l’ﬂ%%‘ difig]
examnatlonfallstorre he criteri ccept anc e _acce tir
partially ejects t hat® %ﬁl 4CCEPiat Pﬁ&%ﬁo%"%?fmé'ﬁé %5 Eﬁ% ctQFFD

audi bl e signal to al esseentoretheufrontef theedoonpanel 35, each acceptaamclu;l&aesmt | f
?Eeugggggfg?bb\ﬁel Ibl Il 5'th§10 hidenting Turiehey Fof AREptance, in lﬁé'lﬁﬁﬁnp & Rdwhito
signal signifyin C‘ﬁﬁ aéi th“z%‘%f q?' aﬁ%‘ﬁeﬁ@gﬁ gn®n&le slot 57 %@ﬁggﬁnﬂ'es
currency cassett Q ar@mmyc%l@fatbnabﬂb to reyaluate lawuﬂmwny@ Ifvthe hiHe
drop sa{ eis Openteﬂ passesviexaninatiéiiofRd a6eeptor 1Mt that bill to #iduefency
person to renove the

in mnimmtine. &iiét% Bgs(‘)?%g)ﬂﬁ%é?céﬁ%&ﬁ%w ‘#{R{lﬁgﬁa%cemqr ﬁﬁﬁ% é%and
that currency € cthet bHL undergoing: examination fails tomeetthe gritera for
algorithmor set 25 aceptancestherueceptop pastiallyefecisathacbiihfroimthedslot §7 and

D e or 15 AFTNES et 4 I fef hﬂ% ﬁ@rlﬁgyfa’sﬁ:&'\ﬂﬁ] Bil

programmi ng of 0se e ar
and need not be wak hif GPH’“@FPP%% 1 is é°h\¥ﬁm
soi l ed may be regnmot ejed)it,tthe acceptorowi] accept tthatskilbtd the aa&settbeand

| ntroduced t hrough 5 nifffif %ﬁ}ecogmzed bill. The sealé@and OP
safes according to @roﬁe Sc%%e{ﬁzl;scaﬁetg: agre readily detachable from the acceptors
20 when the drop safe is opened, allowing an armored-car messenger or
other person to remove the cassettes and replace them with empty
cassettes in minimum time.

Those skilled in the art will understand that currency
acceptors are programmed, to use a predetermined algorithm or set

25 of bill-scanning parameters for examining bills presented for
acceptance. The nature of those parameters and the programming of
bill acceptors are known to those skilled in the art and need not be
repeated herein. Bills that are heavily wrinkled or soiled may be
rejected by the acceptors, and those bills must be introduced through

30 the drop slot mechanism.

For drop safes according to the present invention and
having two or more acceptors, as in the preferred embodiment, each
acceptor is associated with an indicator to indicate whether that
acceptor is available for use. These indicators for each acceptor in

35 the preferred embodiment are a pair of LEDs 62 and 63,



having two or nore acceptors, as in the preferred enbodi nent, each
acceptor is associated with an indicator to indicate whether that
acceptor is available for use. These indicators for each acceptor in 35
the preferred enbodi nent are a pair of LEDs 62 and 63, WD 97/ 04426
PCT/ US96/ 12057

respectively | oV2o%UM426,0ve the bill slots for the accept ors SECE(H?‘Q?M

Each pair of LEDs includes a red LED and a green LED. Those LEDs, or
alternative indicator devices as appropriate, are illumnated to tell
the user which acceptor is presently enabled for 5 wuse. The LEDs for the
acceptors 52 and 53 are operated by the control processor formng
part of the drop safe 16, as descri bed The

envel ope drop asse%ﬁ:&% wéatwsﬂowﬂw Blots for tlﬁ:uééc% 1520a:0d 53k ed
or danmged t
%0 | TP oos HadhoRsiopt LEDR idludes 8 i%,, ol € e L

or other bills not
assenbl y 54 incl uded.EDs¢noel altermative indicator desticesli ag awmpnhty!,thrmugh

a slot-1ike openingj aﬁggﬂaﬁe'ﬂetdjfm R 8§dr which a ﬁéﬂr‘i Br«tf1 gablgiw
4 Ye

acceptor 53. A windo

inserting an envél of$€or IMGe &lﬂg o @‘%GCC%OT& 5§n%'f‘!e & BP?

of the drop safe. Admttblepmessmafomuhgdpart of the drop saﬁed:ﬁmdesmlwd t he
slide 67 for moving gajgws! i de into and out of the opening 68 in the

door panel. I Q h I I [n.

sli dep67 of the envel opﬁﬂve oo afﬂR/Ot"‘F%éPﬁyt 5% 'ﬁ&@?ﬂa‘%ﬁiﬂ% té]'%t he$

seen in Fig. 7. 20 cu‘ﬁuﬁcyfiomwn‘i’lkleﬂ(()eddmagbdrtg pdss throughnthefacceptors; ae

87, jDetween the10 1o i@ ﬁwf&hﬁﬁbm&ﬁ& S forl &&M’?’z
pin 74 n s ? end

of the floor 7 %r?d“’ éﬁ'@h&% ¥ 4 e &E@S an g %Vel?ﬂﬁ

thus is free to extending outwardiyrthrough  slotdiker operning 68 ini the door pranel m
76 attaches to 25 3 ?oftﬂégf'gstﬂ &nﬂleoicgbﬁﬁ)e‘; %3;0%7%3:3?} 69%%&9%!1%%

fromthe floor nc exten rea

substantial ly fagFe Pie‘ﬁ&t&%gfdnfmmﬂ GBrenvﬂlg ai gmtgri?e
bet ween the flodS transfé’ﬁ'edrtd the dntesiox| dfethe xdnopi safie.ofA ﬂiaadhmmamlml n
the slide 67, defingy the oute Sdaathershaem fﬁrriﬁo Ride GhtoPAnd Out

The sl i de 67 ext end<oh HERARRE S8JRIAF ABORBRRL e door
Envelopes or other articles placed in the slide 67 of the
envelope drop assembly rest on a floor 73, as best seen in Fig. 7.
20 That floor 73 extends along the bottom of the slide 67, between the
parallel spaced-apart vertical walls 71 defining the slide. A pin 74
extends loosely through an opening at the forward end of the floor
73 and engages the sides 71 of the slide. The floor 73 thus is free to
pivot in a vertical plane around the pin 74. An arm 76 attaches to
25 the forward end of the floor 73, extending upwardly from the floor
for a distance and thence extending rearwardly in substantially
parallel relation to the floor. The vertical extent between the floor
73 and the parallel portion of the arm 76, within the slide 67, defines
the space for receiving envelopes or other ‘objects inserted through
30 the window 69 of the slide.
The slide 67 extends through the opening 68 in the door
panel 35, and is mounted for sliding movement in the housing 78
(Fig. 7) fastened to the inside of the right side panel 17r of the drop
safe. The housing 78 comprises a pair of walls 79 and 80 spaced
35 apart to accommodate sliding movement of the slide 67 between the



panel 35. and is nounted for sliding novenent in the housing 78

(Fig. 7) fastened to the inside of the right side panel 17r of the drop
safe. The housing 78 conprises a pair of walls 79 and 80 spaced 35 apart
to accommodat e sliding novenent of the slide 67 between the WO
97/ 04426 PCT/ US96/ 12057

12 panel s. WOSTO#2Er end 81 of the mall 80 cl oser to the BEE/USI6A0ST
17r of the drop safe is curved away fromthat side panel, to deflect
toward the center of the interior space 20 the envel opes or ot her

obj ects introduced through the envel ope drop assenbly 54. 5

The slide 67 is nounted so that the floor 73 enﬂgges t he surface of a
cam 83 nounted between the walls 79 and 80 onprising the housing 78.

ggel fs| \?MO[ hgﬁa\r/vﬁs; fo(r)n pahel, UPﬁ!eloWérﬁFgllJ of thlerall BO d!@dgﬁé ﬂfé;ﬁidé i}felqlwdg
is fully inserted t h ?J&ﬁ fﬁfe B 8\"@ Qﬂ@yl #98‘ 173 &fﬂee&

floor 73 is noved re&owardilthe tcenter of ﬂieamteﬂloe spacotZQ)the envebpestomnﬂm

the floor pivots, belpjettd fiftrodu d(ihi‘o m 83 The
floor 73 thus pivts appr ce Yl ?gﬁéﬂ [g 541 r}Blng
into the housi ng 78 any e

t hrough the 15 wi ndsurﬁaceobftmecaim&& m(mmd hbetwteene the wallagZDnandI 8ad

®

breviods,  hori soCoRpHNAL Mk RSusing 78 aq"éef‘%gm“‘ﬁﬁ'{'”&i"e??f‘hé' or Stgfaee ' ¢
di rect access tR %atbﬁh ?Iﬂeggl‘xk-[%éi%ﬂ?%e g} iR e
drop safe, becahousinge/ IH@WCVST,r\UMIﬂEMQBmﬁAHMmSMMﬁghéheh

20t ?ccestsht h(rjoum t bbtmgﬂmxﬁa the Hoasinge78) thésflocr Eslhd ffbvedareapraidlyay
Ut pFrom the door PaBice’the pivot,pin 74, abou, WSk, 5 HRG B «5@ b%&‘eﬁci
3, a pair of door bokueved uppevsurfars of dheeam 83t ¢Fhe floor Sypwaian
the left and .right gpprétisestely 90t ddoniwardl§réffedtivelyode *ﬁzgﬁgﬁo the

ecesses " Lhe DU pouging ‘?@%ﬁ@%ﬁﬁ%ﬁ&ﬁﬁﬁﬁ’é @‘fﬂé@@*‘ﬂ?@? Bt

87a, 87b are attA3hedvipgdow 6 6%isagain pulled outwardly
89a, 89b pivotably mtomhahe housm 078 tthe chﬁtBS&esteresftheffboi'O‘B tits Previouby

the pivot pins 90a, %Q)Plzgﬁ&l ﬁﬁﬁiﬁeboﬁl§hﬁﬁﬁg§ﬁéﬁpgﬁeé%‘%1¥cf§¥ﬂ9qili‘éc'i

t t
pivot pin to an i "N access through the slot 68 to the interior space 20 within the drop

safe, because the floor 73 remains horizontal to block any such
20 access through the window 69 while the slide is pulled even part way
out from the door panel 335.

The locking mechanism for the drop safe 16 is best seen
in Figs. 3, 3A, and 4. Looking first at Fig. 3, a pair of door bolts
87a, 87b are shown extending outwardly from the left and right

25 edges of the door assembly to engage mating recesses in the bars
88a, 88b secured to the insides of the side panels 17r, 171 flanking
the sides of the closed door. The door bolts 87a, 87b are attached at
an outer end of the respective bolt plates 89a, 89b pivotably mounted
on the back side of the door panel 35 by the pivot pins 90a, 90b.

30 Each bolt plate extends inwardly beyond its pivot pin to an inner end
91a, 91b, with those inner ends confronting each other in close
spaced-apart relation as best seen in Fig. 3. The bolt plates and other
components of the locking mechanism are located on a lock plate 86
forming part of the door assembly 34 and mounted on the back side

35 of the door panel 35.



9l1a, 91b, with those inner ends confronting each other in close
spaced-apart relation as best seen in Fig. 3. The bolt plates and ot her
conponents of the | ocking mechanismare |ocated on a | ock plate 86

formng part of the door assenbly 34 and nounted on the back side 35 of the
door panel 35. WO 97/ 04426

PCT/ US96/ 12057 WO 97/04426 13 PCT/US96/12057
Each inner end 91a, 91b of the bolt plates contains a notch 94, best
seen in Fig. 4. A bushing 95 is |loosely retained within t he
confronting notches 94 of the bolt plates, and the bushing is held I n
pl ace by securenent with the upper end of a plate link 96 5 extending
downwardly fromthe bushing. The bushi ng 95 haid an i nner collar 97

configured for a loose fit w n.the o nt.d notches 94
A flange 98 of greater dianet lh[ tq@f’@ia, 9éhl‘|’fa &?8

out WaBdI y from the notchs94,dest seencindEigt Ae A bushings95 lglmselgrmtmnehbmﬂlmhe
confronting bolt p'gié‘ Eotcﬁﬁ@ﬂoofﬂ% lates 'aﬁdtﬁéfﬂtﬁﬂ El the
ot her sides of the clng_si de,0 F% k
96, -which is securel :Rt] tSﬁngementCB\ﬂfl}&ﬁplp&g‘ngngfofﬁep‘lﬁp Pkgyg The
di aneters of thed coeandiﬁg doumwardly feomethenbushing heEhe bushing@5bbas an

f' ates arte Ehozen tﬁlﬂyrﬁlébﬂﬁrmonfl gured! forch Poose %t WithiAVEl P o%@das
bl at s pivot. on ¢ heCOUBRHRE RoGkes 94. W@aasm‘ofsw“ﬂer“’ﬁmefefﬁa Rbe:
end of the plate |i nallmenmdsl radially outwardly from thelcmllarmd docatesther t ed
for rotation rel ati ygshineatdd ?Séi'g]“’“f’ ont %g 95g393 cm&ral
opening 102 in '& g %: ext eﬁ?s ?gﬂ near
the | ower end oiﬁ d again s&r‘hetome&ﬁj#sa é!% 106
in the lock cam 100famng| aldbyof the plate! inkd96,r whicheiscsedured agmsngheoz.
The plate |ink 96 ! Bufronting ERUST tHE My 97 TRE didifieteRCSf ARIVUEF 97 and

rot ated about the dpa

d
Gl Shatt 201 ext o i5ichés. 94 1n 68 hlt plates are.chosal 0 BBk oms | ne
di al 107 on the frolatexal play of she bushing; secas torprevent bindiagt asithe bushiog -

through the cenisal nfRsi aﬂ@aowawmleth@aohqﬂktesqmdt%mdp vot Py 90a,t 0
an opening in one eg@Qof a cam | ever 108, Fig. 4, |ocated beh| nd the
| ock cam The cam | r 108

The lower end of the plate link 96 overlies one side of a
lock cam 100 supported for rotation relative to a dial shaft 101
extending through a central opening 102 in the lock cam. A pin 103

20 extends through an opening near the lower end of the plate link 96
and through an aligned opening 106 in the lock cam 100, radially
displaced from the central opening 102. The plate link 96 thus
moves up and down as the lock cam 100 is rotated about the dial
shaft 101.

25 An outer end of the dial shaft 101 extends through the
door panel 35 and is secured to the dial 107 on the front of the door
panel. The dial shaft 101 passes through the central opening 102 in
the lock cam 100 and is pinned to an opening in one end of a cam
lever 108, Fig. 4, located behind the lock cam. The cam lever 108

30 thus is mounted behind the lock cam 100 and rotates with the dial
shaft 101, on an axis concentric to that of the lock cam 100.

The cam lever 108 has an engagement portion 109
extending forwardly into the plane of the lock cam 100. That
engagement portion occupies a circumferential cutout 110 on a

35 peripheral part of the lock cam 100. The angular extent of the



30 thus is nmounted behind the | ock cam 100 and rotates with the dial
shaft 101, on an axis concentric to that of the | ock cam 100.

The cam | ever 108 has an engagement portion 109 extendi ng forwardly
into the plane of the |lock cam 100. That engagenment portion occupies a
circunferential cutout 110 on a 35 peripheral part of the | ock cam 100.
The angul ar ext awvo9d4426ne WO 97/ 04426 PCT/US96/12057
PCT/ US96112057 14

circunferential cutout 110 is greater than the correspondi ng extent of
t he engagenent portion 109 located in that cutout, so that the cut out
and engagenent portion provide a |ost-notion connection bet ween the

gam I evgr 1g8 r ot a][ ed by the dial shaft 101, add the lock 5 cam 100
ot oS en i S0 il etk Rpresnon i Wi 2
i s di scussed bel ow. of engagement pomﬂnarDPn cated in thatrcyou, sq tha
Pﬁle’t |Si ﬁﬁalo”& e Hf;e aportith peovideka qba-ﬂ@ﬁbnaémﬁdtwww;en
their respecti \gzléetﬁ‘f%t ﬁ@@ﬂ L%Q%E'Fd %ﬁéﬁ? g@ﬁ mqﬁgﬂag‘?g"ﬂch
Lhe ) pl a]t e Llst;klmmwﬂadnuembgr the camudevesi Bae extent of lostometion daithison
y the 0CK DO ﬁﬁdﬁ% lyr40hanith ferfed einbd ck
pl ate 86. The | ock b?gt 14 |ss§ xﬁ?’ﬁ% t;d;rgd in Fla]gp%é , and |nd?ﬂg?ﬂ%kp
posi ti on engages t he'"SRBROSE S EEUHF ock _cam 100 The Io | t
114 prevents the | ock cam 100 Referring tagaimfonkig. Snheadpor bo Iseﬁzﬁ’ ﬁ%g’
rotated cl ockw se byerigs; ‘fy the barg 88a2188b0i6 lorki diecdodr hssembly wherndhe ilinkt he

| ost - notion conngeti $f$}§%&’h 1&%§nﬁ[iﬁmt Blate 995' ggbﬁuﬁ?ésh?ﬁs

circunferential ‘cut
remai ns | ocked whi | crOSPECHve: Rives|ping Qa@-ﬂ t%

ngﬁ;gs %X'ﬁgded SS plawhﬁ\li:kf?ﬂsmtta%hed is maintained in thatﬂbekeﬂapds:hohtby the
i's used i r e
WK'Golt"A3°BE a dead bSHRELLHRHIIm 118 BGuriiBy ik l}ltda}“ .

available from La Gar

dead bolt nechani smﬂ‘a&’— §§ %h%m]‘bpokﬂds@ §19W‘P eatqqqlreaﬁa Ea!gt
shoul d be under 515)odp0habn engagestthe shovhier dé ofrthi dodks namolOO ocKienfock

devi ces may be substgbigt vent&%etli d:l Pfﬂﬁﬁ%‘?&ﬁﬁ Rl (e ®am
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slack in the lost-motion connection formed by the engagement
portion 109 and the circumferential cutout 110 of the lock cam. The
20 door assembly 34 thus remains locked while the lock bolt 114 of the

dead bolt mechanism remains extended as shown in Fig. 3.
The dead bolt mechanism 115 used in the present
embodiment of this invention is available from La Gard Inc. of
Torrance, California. Details of this dead bolt mechanism are
25 known by those skilled in the art, but it should be understood that
other dead bolt mechanisms or locking devices may be substituted
for the specific dead bolt mechanism disclosed herein. The lock bolt
114 slidably extends from one end of a housing 120 that also
~contains the bolt block 121. A spring within the housing 120 urges
30 the lock bolt 114 outwardly from the housing 120 to the position

shown in Fig. 3.

A lever 138 located along one side of the housing 120
connects to a shaft 128 operative to extend or withdraw the lock bolt
114. Within the housing 120 is a solenoid that locks the lock bolt
35 114 in its extended position when the solenoid is unpowered and




contains the bolt block 121. A spring within the housing 120 urges 30 the
| ock bolt 114 outwardly fromthe housing 120 to the position ~shown in
Fig. 3. A lever 138 | ocated al ong one side of the housing
120 connects to a shaft 128 operative to extend or withdraw the | ock
bol t ~ 114. Wthin the housing 120 is a solenoid that |ocks the |ock
bolt 35 114 i woObpes2et ended position when the sol enoid is urpcvessertesynd

WD 97/ 04426 PCT/ US96/ 12057

15 unl ocks the I ock bolt when powered. A switch within the housing

120 detects the extended position of the |ock bolt 114.

Returning now to Figs. 3, 3A and 4, a tension coil spring 139 is
connect ed between the renpte end of the lever 388 and 5 an end 123 of the

cam | ever 108 renote e,di.a t 101. The, goi | n_spring
139 attaches to the m&?ﬂhﬁ% hit i‘ﬁﬁ H‘Mﬁfed A swiige 3‘!.“3? |§*§C}!ﬂl\$§'&a
fromthe coils of thiE20detects. the extended posmon ofthedoeh(bcﬂlflbd»torm on spring
143" also ‘is connected to the R, p;%s f3 earfdim |§‘f€ﬁs:&ﬁ)&:oﬂrhe
torsion spring 143 is 10 SItIOﬂ ﬁ the side of "t C ver o

to the | ock cam 100,5PFing lﬁ ercé?FgBE Wt?ﬁg t‘%r}b?gﬁ"eé'

pi vot abl y anchor &l =an end 1231 oftthet ¢am|lever 108trenttite from the dialnshaft 1 @1 143
provides a toggling 'Ihecoﬁ‘iéﬂs‘iﬁnfs g"l‘?:?ﬂmclh@&’% ﬂ%veﬁ%d%ﬂ Eﬁﬁﬁ%hggpw
The | ocki ng nmechani s ra n t | ow n S __nanner itht or
assenbly 34 | ocked a@‘gﬁ’gﬁmhy éﬁ #%mt?‘ﬁé’m ‘%'é FSPTME7 can be rotated to
arelatively linmted extent anetend pb aktorsion spring 14B1alke dp connected tx theam
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114 keeps the lock cam 100 from rotating and thus maintains the
door assembly locked. Opening is initiated by actuating the solenoid
within the dead bolt mechanism 115, thereby freeing the lock bolt of
20 the dead bolt mechanism. Control of that unlocking solenoid is
discussed below. Once the lock bolt 114 is unlocked, an operator
may then rotate the dial 107 clockwise, imparting the same rotation
to the cam lever 108. The lock bolt 114 remains extended to block
rotation of the lock cam 100 at this time, but the engagement portion
25 109 of the cam lever 108 travels through the lost-motion cutout 110
in the lock cam at this time. As the cam lever 108 rotates clockwise,
its remote end 123 applies force to the remote end of the lever 138
through the coil spring 139. The lever 138 withdraws the lock bolt
114 from engagement with the shoulder 116 of the lock cam 100.
30 The bolt block 114 becomes fully withdrawn from the shoulder 116
when the engagement portion 109 of the cam lever 108 reaches the
end of the lost-motion connection within the cutout 110 of the lock
cam.
Continued rotation of the dial 107 causes the cam lever
35 108 to rotate the lock cam 100 clockwise to the position shown in



through the coil spring 139. The |ever 138 withdraws the |ock bol t 114
from engagenent with the shoul der 116 of the |ock cam 100. 30 The bolt

bl ock 114 becones fully withdrawn fromthe shoul der 116 when t he
engagenent portion 109 of the cam | ever 108 reaches the end of the
| ost-noti on connection within the cutout 110 of the |ock cam

Conti nued rot ati V0M44R6e di al 107 causes the camlever 35 10FCTHuUsIsAROSE €
the Il ock cam 100 cl ockwi se to the position shown in WO 97/ 04426
PCT/ US96/ 12057 16 Fig. 3A
pulling the plate |ink 96 down and pivoting the bolt plates 89a, 89b
to withdraw the door bolts 87a, 87b from engagenent with the mating
bars. The finger 111 extending out vvardl y fromtlée | ock cam 100 noves
to abut the housing
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mai nt ai ni ng the | ockg Iy is
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the position shobh i indivagingzwhes the door pivots operCfrosa the elmdedl pokltng the drop
safe is substantially the THeS YorsEch @f)nhﬁel@%tsngnpﬂﬁcéﬂﬂrlével‘\fmﬁrtd he
door assembly 1S regist rotation in the clockwise direction, when opening the drop safe
from the locked position shown in Fig. 3. However, that torsion
spring toggles to the position shown in Fig. 3A when the cam lever
20 . 108 is rotated fully-clockwise to the open position, thereby
maintaining the locking mechanism unlocked while the door
assembly is open. When the dial is rotated counterclockwise to
relock the door mechanism as described below, the torsion spring
143 toggles back to the position shown in Fig. 3.
25 Closing and locking the drop safe is substantially the
reverse of the opening procedure. After the door assembly is
pivoted to the fully-closed position, the operator rotates the dial 107
counterclockwise, moving the plate link 96 upwardly and returning
the door bolts 87a, 87b to the locked position. It is assumed the
30 solenoid within the dead bolt mechanism 115 no longer is powered at
this time, so that the lock bolt 114 will lock when returned to its
extended position. The door bolts 87a, 87b preferably move
outwardly to abut the bars 88a, 88b when the door is fully locked,
providing a motion stop that limits the counterclockwise rotation of
35 the lock cam 100 approximately to the position shown in Fig. 3
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pivoted to the fully-closed position, the operator rotates the dial 107
count ercl ockwi se, noving the plate link 96 upwardly and returning t he
door bolts 87a, 87b to the | ocked position. It is assuned the 30 solenoid
wi thin the dead bolt mechanism 115 no | onger is powered at this tine,
so that the lock bolt 114 wll |ock when returned to its ext ended
position. The dwo9imaiés 87a, 87b preferably nove out war (HCI/US96/tA0sR
the bars 88a, 88b when the door is fully |ocked, provi ding a notion
stop that limts the counterclockw se rotation of 35 the | ock cam 100
approximately to the position showm in Fig. 3 WO 97/ 04426

PCT/ US96/ 12057 17 where the

shoul der 116 is slightly past the path of travdT for the |ock bol t
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an enbodi ment of an operation C e This
systemincludes a prograrrmatbl'ghe B%é&{t;gr?%cg% ﬁﬂk% )?) r%&%%;a%ﬁdﬂ
function as a cent r ATOgrasamed; gentrol to Jimit Q@ﬂ@? tpoﬂletd@k§§ e and ghys to
connected to a nenpptofeed chstiers and other efployeesiit docationsamsiny thepdrop safe.,

Phe drop safe. e Y Seliminelty gho@%a@ﬁu Bﬁﬁ{x{ﬁﬁ qfﬁakgf’é&%ﬁ#%@%f’ f
acceptors 52 and 53,system for thaedro s Isyssm linciudes aprogrammable
housing 120, the keyhi¥oprocessor rs4 mai;hﬁmdled flfotion'as hhentral procdskitip

the acceptors. The Jif 3‘93"%’4%# hE sty 8 coetfd P%ﬁ@i?"f r@tf"g g
bolt sol enoid 131 storingdhe aBickppPrAcessor-operatingprogram; far 2@3 and
the display 28 15 v(fﬂlgas thfonnmont mlatinghtd hﬁagerof ithe afop 'Baée pr @essor

o com o1 e s et it
provi des an 25 audl‘fﬂaéeg‘? SWitc “ﬂ&ﬁ‘gcﬂﬁggpﬂs 2 [i(gygad

vicinity of the of the tenmnal 26, and the tilt switch 147; and sends operating

signals to the LEDs 62 and 63 associated with the acceptors. The

20 processor 154 also controls operation of the dead bolt solenoid 131

located within the housing 120, the printer 129, and the display 28

(Fig. 1) associated with the terminal 26. The processor also controls

a signal device 156 for alerting a cashier or other operator of

selected operating conditions. The signal 156 preferably provides an

25 audible signal apparent to persons in the immediate vicinity of the

drop safe, although that audible signal can be supplanted by a visual

signal appearing on the display 28 of the terminal 26 or elsewhere.

The processor 154 and the memory 155, together with the power

supply and other related circuitry, are located on a circuit board

30 suitably housed within the interior space 20 of the drop safe and

linked by the connector strip 30 to a power source and external
components such as the printer 29 and terminal 26.

In addition to the keypad 27 and the printer 29, a

portable microchip memory module known to those skilled in the art

35 preferably is used to extract data stored in the memory 155 relating

-




drop safe, although that audi ble signal can be supplanted by a visual
signal appearing on the display 28 of the termnal 26 or el sewhere.

The processor 154 and the nenory 155, together with the power suppl y
and other related circuitry, are located on a circuit board 30 suitably
housed within the interior space 20 of the drop safe and | i nked by the
connector stripvwo9tea4w power source and external conpon®@CTAISAKAMSPSTa S
the printer 29 and term nal 26. In addition to the keypad
27 and the printer 29, a portable m crochip nmenory nodul e known to
those skilled in the art 35 preferably is used to extract data stored in
the nmenory 155 rel ating. WO 97/ 04426
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apparatus as degl?rl be | s ava| g?émpt af B%T%ingan udét or

Corp., Dallas, Texasmodﬁ Ic P]é“t?‘éﬁe‘ﬁa“ied to'a computer

Operation of the preéqmppetl sithoal memory madute port. 'Hnsussoidnemoty madalesmce
oty 2 i S AN 10 o o) s op e o
acconpl i shed using t § FRMOYCH Py e Jpessenger. Tﬁ@m@% dule
associ ated with ke appmms(as deseribeéd herein isvavailable from Ballas Semigonduater n
o aneror s o e oEoi ey o en 8 s Ty oy
transfer, and the cunul ative 1&“ b‘?ﬁ a@' af&ek%ré?‘y gﬂﬁodrlmexﬁ i§hdw
discussed with reference to the operating menus hlerarchy shown in
Fig. 8. It will be understood that manual entry of data or other
20 information is accomplished-using the keypad 27 of the terminal 26.
The memory 155 associated with the processor 154 will accumulate
and retain certain kinds of information, such as the dates and times
of currency transfers into the drop safe, the number and dollar value
of each transfer, and the cumulative total of bills and their dollar
25 value accepted into the drop safe. It should also be understood that
other kinds of information, such as separate PINs identifying a
particular store or other site where the drop safe is located and the
store supervisor or other person authorized to access certain kinds of
information stored in memory, or to unlock the safe, also are
30 retained in the memory. The operation and programming of
microprocessors to perform the described operations are well known
in the art and need not be explained herein.
Referring now to Fig. 8, several menus are shown
which appear on the display 28 when selected on the keypad 27 by a
35 cashier or supervisor as indicated at 160 on Fig. 8. In response to



25 val ue accepted into the drop safe. It should al so be understood that

ot her kinds of information, such as separate PINs identifying a

particular store or other site where the drop safe is |located and the
store supervisor or other person authorized to access certain kinds of

i nformation stored in nenory, or to unlock the safe, also are 30 retained
in the nmenory. TWOIYPpHR&t i on and progranm ng of M Cr opr OPERESI6A205D
performthe descri bed operations are well known in the art and need
not be expl ai ned herein. Referring nowto Fig. 8, several
menus are shown whi ch appear on the display 28 when selected on the
keypad 27 by a 35 cashier or supervisor as indicated at 160 on Fig. 8. In
response to WO 97/ 04426 19
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sel ect any one of t heselectranyconsofithe foursecondaryanen funations shiown in Fig. 8.
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such as 6:00 am Howe rovqmlé acmmbdltyfbut also to naab.lca'pcemlhngslhaldqpoan&
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day and portions of twa@iedmétmmbﬂ&hne such as 6:00 am. However, the contents of
the drop safe usually are not removed coincident with the close of

20 the business day. Moreover, an armored-car messenger may service
a particular drop safe less often than each business day or calendar
day, so that the deposits removed from a particular drop safe may
include at least one business day and portions of two or more other
business days.

25 By selecting the cashier menu 166, Fig. 8, the display 28
indicates whether single or multiple cashiers were last selected for
the drop safe and gives the operator the option of continuing or
changing that selection. That selection normally takes place at the
beginning of each work shift in a particular business day. After the

30 operator selects either a single-cashier or multi-cashier shift at the
menu 166, the display prompts the operator to enter a cashier
number previously selected and entered into memory for the
particular cashier, or cashiers if a multiple-cashier shift has been
selected. As each cashier number is entered into the keypad 27, the

35 processor compares that number with information previously loaded




busi ness days. 25 By selecting the cashier nenu 166, Fig. 8,

the display 28 I ndi cates whether single or nmultiple cashiers were

| ast sel ected for the drop safe and gives the operator the option of
conti nui ng or changi ng that selection. That selection normally takes
pl ace at the begi nni ng of each work shift in a particular business
day. After the WOYH#86ator sel ects either a single-cashi er oPCT/USI6/12057
nmul ti-cashier shift at the menu 166, the display pronpts the
operator to enter a cashier nunber previously selected and entered
into menory for the particul ar cashier, or cashiers if a

mul tipl e-cashier shift has been sel ected. As each cashier nunber .is

entered into the keypad 27, the 35 processor Wnpares that nunber with
i nformation previouslijtd pRfiftity to confirm/¥Rat thd fiikibers match. zl'he processor will
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Each acceptor 52 and 53 sends the processor a signal
20 indicating each acceptance of a bill, as well as the denomination of
each accepted bill. The processor maintains in memory running
total counts for the number of bills introduced to each currency
cassette 58 and 59 attached to the acceptors. The processor also is
programmed to compare the running total number of bills in each
25 currency cassette with a preselected maximum number of bills for
that cassette; those preselected numbers are variable under the
supervisor function 162 of the program, as described below in
greater detail. Once the processor determines that the running total
of bills for a particular cassette 58 or 59 equals the preselected
30 maximum for that cassette, the processor automatically enables the
other acceptor and signals that change by changing the status of the
LEDs 62 and 63 associated with the acceptors on the front of the

drop safe.
The present drop safe is programmed to end a
35 particular shift when the operator selects and confirms that function



cassette 58 and 59 attached to the acceptors. The processor also is
programmed to conpare the running total nunber of bills in each 25

currency cassette with a presel ected maxi mum nunber of bills for t hat
cassette; those presel ected nunbers are variabl e under the supervi sor
function 162 of the program as described below in greater detail.
Once the processuPIPeMes i nes that the running total of PCTUSH6/2057 a
particul ar cassette 58 or 59 equals the preselected 30 nmaxi num for that
cassette, the processor automatically enables the ot her acceptor and
signal s that change by changing the status of the LEDs 62 and 63
associated with the acceptors on the front of the drop safe.

The present drop safe is programmed to end a 35zparticular shift when the
operator selects and nfiyms that function WO 97/ 044 '
pET/ US96/ 12057 qﬁ) 'H'ne program then prompts the operator to enter t161e number ofrhe
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operation in the new shift or day.

Each shift report and day report presents deposit
activity for the drop safe during the most recent corresponding
period of operation. The information in those reports can be

20 summary or in detail, as desired by the store or other location of the
safe. In a preferred embodiment, the shift reports are summaries of
the drop safe activity during that shift, listing by cashier the total
amounts of cash transferred to the cassettes, and the totals of cash
and non-cash envelope drops during that shift. The shift report also

25 lists the total number of envelopes deposited, and the total number of
bills accepted but not recognized by an acceptor during that shift.
Each shift report also may print the ratio of manual-drop cash to the
cash deposited in the acceptors during the shift. Store operators may
use this ratio for management purposes, for example, producing an

30 alert signal when the ratio of manual-drop cash to acceptor-deposited
cash exceeds a predetermined number.

Each printed shift report also includes a header
identifying the particular store, the date and time of printing the
report, a serial number of the shift report, and the name of the

35 cashier or other person who printed the report. The date and time



safe. In a preferred enbodi nent, the shift reports are summaries of

the drop safe activity during that shift, listing by cashier the total
amounts of cash transferred to the cassettes, and the totals of cash
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lists the total nunber of envel opes deposited, and the total nunber of
bills accepted MWR9MM#26r ecogni zed by an acceptor during that ZRFUE6/12057
Each shift report also may print the ratio of nmanual -drop cash to the
cash deposited in the acceptors during the shift. Store operators may
use this ratio for managenent purposes, for exanple, producing an 30
alert signal when the ratio of manual -drop cash to accept or - deposi ted
cash exceeds a predeterm ned nunber. . Each printed shift

Gare and timo of pr i nPEAeddst and last dER4E ‘!{@ﬂw’ ﬂﬁméﬂi@@%ﬁn@@ﬁfﬁﬁ

report, and the name appeass omihe sbift sepant. olfhthe shiftwporhis printed during a

report. The date and ghfR r¥éohse G642 Supervisor function 162 as described
PCT/ US96/ 12057 nt shift in p

first and | ast deposi Pe\lé?%np‘%ﬁmfﬁéeﬂ%?ls?nmulgl%ep%* @%gﬁ?@s thereoi? aréhe

appears on the shi$t ingompleta.f the shift report is printed during a

Eulrrenttﬁhi f':] Hl respoE:;éto a %l:mﬁlﬂsreﬁ)ﬂa ?glqls#?£ d,S;ﬁﬁmemidrﬂd above$
bel ow, e shi r epor S8 SR Yhe ? A éﬁgﬁy%ﬁortfo
I nconpl et e. E% S pr
ment i oned above, the presens drop safetipan gxpanded version of

typical day report fogummarizing sy Bﬁsﬂﬁﬁn&bﬂéﬂ@h Shffﬁduﬁngrthwbwsidwi day, Ethen
of the shift repoibs

Zid S f g
t hat busi ness day, hélepoi%mﬁ)g'gﬁ?ob Str?tyrr"ﬁst%aogryoge %xfrois}ﬁﬁC%pﬁt\'O A or E
shift report. After tI@Gtalled SunypaLy f@de%‘ihtﬁﬁ? hier rHH:I?
shift, the day report suymmarizes theatotals for leach shifts Snmlazly,ha shnirnary of day

Sinilarly, a summary Qf tﬂ??}'snplf'l{lted atttai%a Sy %ﬂhegtﬁg t gilfi i€ that

shift totals for the smessa total s
t hus sunmmari ze the tolb&‘F“!féﬁcS‘gyts Yt°ti"!ﬁ l'!‘ﬁes SXt% %Fﬂggllt mnto

cal cul ated rati os15duthe dréhsafec ang tied ealomiatodoratios, durmg«hgt complete business
The drop safe 16 pref g @bly has a backup battery (not shown) to

e arop sare. during povor oot 408, SPopaaf JBBiFHEBbY s a backupBiteésy BRE"
shown) to permit operation of the processor for a reasonable time
and to open the drop safe during power outages. This backup power

20 source allows cashiers to enter information concerning envelope
drops during a power outage, when AC line power is unavailable to
operate the acceptors 52 and 53. It will be understood that the
processor may have a separate battery sufficient to maintain
information in the memory 155 for extended times, in accordance

25 with accepted practice.

Once the operation of a particular shift is established for
the drop safe, cashiers for that shift can transfer currency into the
drop safe either through the acceptors or the envelope drop. If only
a single cashier was previously entered as authorized for the shift,

30 that person’s name remains on the display 28 for the remainder of
that shift so that the cashier need not enter his or her cashier number
for each transfer into the drop safe. In that case, the cashier may
simply present bills to an acceptor any time throughout the shift. If
multiple cashiers were selected, the individual cashier making a

35 deposit must enter the cashier number in the keypad 27 before the



20 source allows cashiers to enter information concerning envel ope

drops during a power outage, when AC |ine power is unavailable to

operate the acceptors 52 and 53. It will be understood that the

processor may have a separate battery sufficient to maintain

information in the menory 155 for extended tines, in accordance 25 wth

accept ed pract i W@97/04426 - Once the operation of EBCHES¥RWar
shift is established for the drop safe, cashiers for that shift can
transfer currency into the drop safe either through the.acceptors
or the envelope drop. If only a single cashier was previously
entered as authorized for the shift, 30 that person's nane renmains on
the display 28 for the renmi nder of thad3 shift so that the cashier

need not enter his o t he
drop safe. In that céc%t?ﬁawﬂaﬁ wet}ansfer ThJ P:rﬁjﬁg&r fsréﬂg . l@&?% an
acceptor any time thFHlR;’ﬁHhtt Fh@%ﬁ at al predetermm Ittm?)l or:mnmlg eRe
sel ﬁ-Ct ed, tmf;e i ndi VIh secondsysafter thelcashier number ideemerdéd orstheeMstr bilbds
oy US96/ 12057 int ﬁré%@ﬁ?éadj t6 thBdReptdriC so that a 16 %%8%2@ a different

acceptors wi || actepecashier gnsthat shiftsvilly net-be gnistakenly gredited;to ghe cashxer
ti me-out the cashi er miaking ﬁn%iﬂiafdﬂpaﬁihhtdmle( dp safepl e, ten

seconds) after the cash| er nunﬁﬁ
presented to the acceptors, d@ gpégégdgé L)gfat%&‘% tgh P aselqued
cashier on that shi fpnmfﬁhmecqmon&\ f@r’éﬁﬁW@&“!"@nFYlém ﬁ?sse

mi]ljl ng anbearl i er deﬁssmf Sonassocited rwith siae .acceptor contains a pred&'temﬂnedS2
safe may be oper

and 53 dan rece aﬁﬁ’&ﬁi’?f&ﬁﬁ Theciafibe Saos of 03%8%‘%9‘%188@?3%4 8
with that acceptor cthe cashaer: )pﬂ&mmroﬁthe EDRg 62rant63 lacatasl on ¢he fnom

atc; 't\é' E) fy tsth 2t lLJséDgf 6; d6F paheY 355 assdeiatéd awith @ach acceptor. cpaheﬁmble tlme
s

35, associated with g%cﬂ c%i)&&erof‘% &ﬁgﬁaﬁ%@&gvf&mncy %ﬂ%pg?&%ior §g S
designated to receive f that éﬁ%%PtQ’hﬁ filleds the yeen LEP of the Iﬁ’it that; or
is filled, the gti'enatﬁl@tm‘ is ﬂhmﬁmecﬁand aheu'bdtLEDEof ﬂnchDsr& assoclated

i 11 um nat ed and the ga ﬂ{ ﬁﬁ’lﬁhﬁ&ﬂj The casl’ﬂef‘ U "Bn er
accept or aIsowHIumn% e; | er thu ‘E‘F i h’U er acé
bills for acceptancel® &eW 3&1: rqueafach,tg rAeceptor 52 at unt
of the nunmber of bil ninmingepownt ofidhetmmmber of thills accepted and stored m the

cassette 58 (separate from a running total of the face amount of
20 money represented by those bills) is maintained, either in the
acceptor 52 or in the memory 155 associated with the processor 154.
When the count of bills accepted for the currency cassette S8 reaches
a predetermined number corresponding to maximum capacity for
that cassette, the processor disables that acceptor and enables the
25 other acceptor; the illumination status of the LEDs 62 and 63 is also
reversed, informing the cashiers to make subsequent transfers into
the other acceptor 53. If the currency cassette 59 associated with
that other acceptor also becomes filled, then the red LEDs for both
acceptors are illuminated and further currency drops must be made
30 by envelopes through the envelope drop assembly 54, until the full
currency cassettes are replaced with empty cassettes by an armored-

car messenger or other authorized person.
The cashier then inserts the first bill in the appropriate
acceptor. If that bill meets the criteria for acceptance previously set
35 in the acceptor, the acceptor transfers that bill to the cassette




cassette 58 (separate froma running total of the face anount of 20 noney

represented by those bills) is maintained, either in the acceptor 52
or in the nenory 155 associated with the processor 154. When t he
count of bills accepted for the currency cassette 58 reaches a
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the other acceptor 53. If the currency cassette 59 associated with

t hat ot her acceptor also. becones filled, then the red LEDs for both _
acceptors are illum nat ed and further currency dops nust be nmade 30 by
envel opes t hrough the y ts
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th iteri h
e p o e i s“?cﬁﬁp*%"“ﬁkﬁ?“ .S‘égl or| PEEEEARES a'%ﬂ?é‘ﬁ%#’tf &
shift, the system revigus Yring: ébleﬁ @lﬁetdlmgdfl ich
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allow a preset tine, sea
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or rejection of a the ﬁW/F Gsw@P‘P aﬂ'r t'&“
during which the casiiieh autharized forethat Eshuﬁthnaytnﬂtér hisf nuilthecétehmake a
exceeds that preset wpoﬁ ﬁ?n ﬁﬁlecashl er nunber nust be reentered into

t he keypad before sa e w |l consider addltlotﬁB il1ls for
accept ance. Anot her cashi E4€ 2ENHEREY e ACCEPLONS uSEd (Withy then presant
nunber to make a 15 emlbeﬂunentanepmgramnnd to accept bills in denomiifiationsiof $i¢cy
D115 in donom nati ong oyl g1 o $20. S5O0 HECHI 00, 208 %ﬁ“%;‘;%ﬁ%‘éﬁ Is
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accepted. Those si gna}@ﬁ&\{@ by the processor 154 and stored in memory, along with the
count of accepted bills, so as to maintain a running cumulative total
20 of the number and value of bills accepted throughout the shift and

contained in each currency cassette.

If the cashier wants to deposit into the drop safe bills of
another denomination, bills that were too wrinkled or disfigured for
acceptance, or to deposit non-cash items such as travelers checks, she

25 can press an “Envelope” key provided for that purpose on the
keypad 27. The display 28 prompts entry of the cashier number.
The display then prompts entry of the cash and non-cash amounts for
‘that drop, and displays the entries for acceptance or revision by the
cashier. Once those entries are completed, the printer 29 prints a
30 ticket summarizing the entered data and including the date, time, and
store identification of the drop safe. The cashier may then wrap that
ticket around the items and secure the resulting packet with a rubber
band, place the packet in the window 69 of the slide 67 associated
with the envelope drop assembly, and then move that slide inwardly



recei ved by the processor 154 and stored in nenory, along with the
count of accepted bills, so as to nmaintain a running cunul ative total 20
of the nunmber and val ue of bills accepted throughout the shift and

contained in each currency cassette. If the cashier wants
to deposit into_the drop safe bills of anot her denom nation, bills
that were too wYAKYU&S, disfigured for acceptance, or RGITURSE/I05%
non-cash itenms such as travel ers checks, she 25 can press an "Envel ope"
key provided for that purpose on the keypad 27. The display 28
pronpts entry- of the cashier nunber. The di splay then pronpts entry
of the cash and non-cash anmounts for that drop, and displays the
entries for acceptance or revision by the 2Xashier. Once those entries
are conpleted, the p ed
data and including th als'}gﬁ,énﬁ@ I%b%ssoatha%%etﬂa?ié?ttedﬁxg;g‘?f)ﬁg{ﬁgs@ﬁ@&ﬁﬁ ﬁf?
drop safe. The cashi émeﬁ'ﬁ’FQf Hpﬁa Gat ticket around the itens and

secure the resulting packet Wlkbtum teeFig. 9, thebmpérvﬁbﬁtfenétimsomzq’orlan
t he wi ndow 69 of the d
b nd The W% ?% X Ebéﬁd%gjfothe dibioBed BHRIMERP fre GdRiled.
PCT/ US96/ 12057 e supemsor ctlons are selected from the mam megy, the
descri bed above so t kdisplap28 requmdstsientry 6f amﬁmvsbr’del’mtas $lkewn at 173.
interior of the dr Opgg’%ee? PIN is entere and vFr@%H“B ﬁcé:‘ttg an avtxflﬂﬁ]zed
supervi sor functions \ﬁﬁ \ﬁgc I'n

di scl osed enbodi ment Beé{‘QWwdStore EanFm? Py isplayse
sel ected from the naisecomdavy mému functiondiinchiding’a resironby ﬁe ﬁmcﬁo:ﬁln

supervisor's Pl Ngygs ent e i ed
by reference to %ﬁ aamﬁﬂgﬁmﬂ fﬁ‘%‘(ﬁ??bﬁg*?@ gf’ﬂgd’rﬁ;nmél
155, the drop safe dieasd-eply reports functionds selasted fthln@pemter impresanted with
rteafl ?nl y ][epoit fugehe @holoes, of Pritirfg M dayaepoR)ta Ehmtreﬁertﬂﬁ a Tohtént
utilities function

sel ected, the operat 'S é)({ﬁfe safre ﬁﬂeﬂl’ﬁs Ofr(ﬁagpwg é}fokﬁ?tr*ehor%mg
day report, a shift %éﬁ%‘? gﬂ] upervworp @Ptaﬁ epo PHBHRE
Details of day r&porthe dmplaahaﬁks wlpthelstharneport is fodithe cusredit ahlfﬂer fot a’nhe

supervi sor sel ects ao@I é‘ﬂlftfeﬂPrthe 8&5 x“tsbl&t§ n oid‘ﬁh%s?ﬁf?‘{f E’i;ejn
whet her the report is f
the operator sel ect s Primpt §i %‘HFYto 99??% fophe shift. pr
the nunber for the sketermilied Snrueveese serial orderfeomr thermamber m;‘vthesmmu al
order fromthe nunbeghft, tTifust ¥ B turrent shift is shift number 3 as determined by
20 data stored in the processor, the immediate-past shift was shift
number 2 and entering that shift number causes the processor to
print a shift report for that shift. The words “Report Reprint” will
appear on this printed shift report, indicating that the shift report is
not the original report that was printed at the close of the old shift,
25 as discussed above. However, this reprinted shift report also will
contain the words “Totals Complete” or equivalent, indicating that
the totals on the reprinted report cover the entire time of that shift.
Selecting the PIN management function 175 allows the
supervisor to change, add to, or delete the identification numbers of
30 employees authorized for a store or other location containing the
particular drop site. The supervisor also has the option of changing
the PIN previously entered for the particular store (and used for
opening the safe), changing the supervisor PIN, or printing a list of
employees and their identification numbers currently authorized to
35 use the particular drop safe.



shift. Thus, if the current shift is shift nunber 3 as determ ned by 20
data stored in the processor, the i medi ate-past shift was shift

nunber 2 and entering that shift nunber causes t he processor to pri nt
a shift report for that shift. The words "Report Reprint” wll appear
on this printed shift report, indicating that the shift report is not
the original rep¥NQ%#% was printed at the close of the ol d sREFPSINLST ;g
di scussed above. However, this reprinted shift report also wll

contain the words "Total s Conpl ete” or equival ent, indicating that

the totals on the reprinted report cover the entire tinme of that shift.

Sel ecting the PIN managenent function 175 allows the supervisor to
change, add to, or delete the identification nurﬂﬁers of 30 enpl oyees

authorized for a store or othen C n h [ .
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sazI e%h _cha_ngl n?_}_he tsmnglggdatd\landrtugf mair{tggdl hﬁq:léé)fmt%nal mf,l of ths
oLl ar dron saf o pfobe3Sd and. bHded on' the' viriods” tepOrts nd"ftekhg th
articular drop safe. ﬁ ’ g ©
BCT, IUSSG /120 57p S identification number of the particular store where the drop site is
Tlhe \l;\;] ilities fg““ ijolncaiﬂ dThisvstorecidentification, which shouldaoebe confused with

el sewhere consi dere |

and tinme maintained |n t e, I.n mna nhp egpé#:gﬁ}%iy’ mnﬁé‘%“t@s@gr&a&ﬁd
printed on the vari ouBrn A d; gerrelates iTepeHs; Withhtheer
of the particular stopartmh&aresmre drop site is | ocated. This store

identification, WCh shoul d ”@H'léjﬁt ﬁﬂg lfﬁﬁ&um ?‘76 also anbg}gttﬁg g”dtﬁ

menti oned previous

n each re n
safe and correl ates tﬁ%‘ger@o&&éu | 39CEPHRL, of t0 Se]ﬁﬁ?bpgﬁﬂ%ﬁeﬁ?'@ rengy
The utilities functi obllls76M(nhealaboeptorhelmd)ﬂtﬂlty(funbtlon allows Isettigmg

default acceptor, or
Anot her accegt or-rel a ﬁhgﬁﬁu%ugg%ﬁef @o fc{]'ttlfdr(]:hqi{c}?eptor ﬂéﬁ%h%
nunber of bills per c % amel agapptors curpently.in
that function is lipousanan taccommodate ms&ttﬂsmfsdlfferenhbﬂyholdmg&apasmeSan
aﬁtCOp?Tlr)]daEﬁ cassett anS BY enitefi &iB d%ilhtdiﬂ'lﬁhﬂﬁexcaﬁﬁllk'ﬁ? each cass@ite the r
automat cal ly ow {6 heBW%?%% 2@ il el fipef R ¥t fsBcond Scoeptor G B3 0
has received the previisstsaceeptar has the: preyiously-set maximum number Of
bills. If both acceptors have received their maximum bill capacities,

20 the processor disables both acceptors and signals that event by
turning the red LEDs 62 and 63 associated with the acceptors.
Cashiers must then make further deposits through the envelope drop,
until the armored-car messenger has replaced the full cassettes with
empty ones.

25 Removal of the safe contents is accomplished through
the messenger function 163 shown in Fig. 8 and discussed in detail
with reference to Fig. 10. An armored-car messenger will visit the
store or other location to collect the safe contents, and that
messenger will know both the numerical combination for the

30 particular drop safe and also a messenger PIN unique to that person.
Preferably, the messenger will carry an electronic key in the nature
of a memory module chip as described above. As part of the content
removal function, a closing content report is printed as described
below, to document the present contents of the drop safe for the

35 store supervisor and for the armored-car service.
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turning the red LEDs 62 and 63 associated with the acceptors.
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enpty ones. 25 WO%7/04426 Removal of the safe contents is BICHAHIhed
t hr ough t he messenger function 163 shown in Fig. 8 and discussed in
det ai | with reference to Fig. 10. An arnored-car nessenger will visit
t he store or other location to collect the safe contents, and that
messenger will know both the nunerical conbination for the 30 particular
drop safe and al so a nessenger PIN unique to t hat! per son. Pref erably,
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supervi sor and for th r 9
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28. That function pro f]ﬁo@ﬁﬁt‘@ flie basiie 4b @m%r%eh%re PIN. A?ﬁéi‘ fHat
nunber as shown at 17 0 "trfh

IoretS en% i th? CXP Eenpmmpmtmc#mimeu :fdm%enip mtlmdﬁssﬁ‘rr.eéierjnsgp?;: i:n
content repor er c,
di splay pronpts t{g Ci§*ihﬂ c E%’d ‘ii‘tlfq]et "Fhesh%ea\ﬁ’id\:#?leb‘g‘c‘éésrst H?étlﬁods with the

nunber is entered and e | pr ocess

pronpts to chose the osed) E@%‘E et ré mﬁiecas#at 181, @r
as indicated at 180. yenamlbvantbahgdmas cndehodsthavkeypamm indicated by

di scl osed enbodi nent c
by manual 'y entering g;gng ez qf%h&@ﬁkig%@ggfh ﬁ{eﬁ?trgga S/e chip,
the step 182. If the ﬁé@f“cl Nger presents, o
el ectroni c-key fubZti that raemosy snodula tarthe memory modyle pprtek891 acated bn theat
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proper nmessenger Pl N PEocasser.e@naenthejpropenymessenger PIN is entered, the display
prompts the messenger to enter the numerical combination
20 predetermined for that particular safe and stored in memory. If the
processor verifies that the messenger entered the proper combination
or if the correct memory module key was inserted, the dead bolt
solenoid 131 is actuated to enable opening the lock mechanism as
discussed above, and the acceptors are disabled from accepting bills
25 until content removal is completed as described below. Unlocking is
acknowledged by a display message stating that admission is granted
and prompting the messenger to open the door to the drop safe. The
messenger opens the door by turning the dial 107 and then swinging
the door downwardly to its maximum extent as described above. If
30 the processor does not receive a signal from the tilt switch 147 that
the door has been opened within a predetermined time after
admission is granted, the processor disables the dead bolt solenoid to
relock the door. At that time, the display presents the messenger
with the option of reopening the safe or aborting removal of its




pronpts the nessenger to enter the numerical conbination 20 predeterm ned

for that particular safe and stored in nenory. If the processor
verifies that the nmessenger entered the proper conbi nation or if the
correct nenory nodul e key was inserted, the dead bolt sol enoid 131
IS actuated to enable gfening t he | ock mechani sm as di scussed above
and the acceptor sabl ed from accepting bills 25 unti

renoval is conpleted as described below. Unlocking is acknow edged
by a display nmessage stating that adm ssion is granted and pronpting
t he nessenger to open the door to the drop safe. The nmessenger opens
the door by turning the.dial 107 and then sw nging t he door

downwardly to its maxi mum extent as descri bed abbve. |f 30 the processor
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that time, the display present¥f theepasicdanydrop safe is equipped avith@ memary

reopeni ng the safe ormafgle! poxt 189"RY des@ibed above, the M¥3s8rgéH ¢ PANs for one
PCT/ US96/ 12057 cont ent S.
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i v a
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Idlent I }‘yl ngtthhat 1orticul ar chMmored-carﬁhessmgémmmm t dvdp s?%g wsally
only place the nenory

189 to access the Safgmg%é%agﬁ%catlon céﬁy&%@é’x@%?ﬁ@& @3’ d‘\g&%é&& Cl ng
drop safes usual |y a sealable bag.aEach smptyceasseste isalocked and sealed, an

currency cassettes i rgeal bearsaa &ﬁmwhmganaemnmhmm lwuencthed

and seal ed, and each [ t al
| ocati on. V\hen t he messen égghl er ua'i‘ cﬁgﬁﬂl‘g %&;%ﬁgaf heE diséag 2§‘pﬁﬁ3§|{;
di spl ay 28 pronptl® 1the m@@eﬁ%rs@ﬂ&tﬂﬂ!? &s oE the newvisasseties ew
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nunbers are stored Wi
renoves the casse{nt €s n a X”@n k{m?& teﬁat E seal
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recent prior the cassettes now in the safe were entered at the most recent prior
20 servicing of the safe. After the second seal number is entered, the
display prompts the cashier to remove the cassettes from the
acceptors, to remove the drop envelopes or packets from the safe,
and to close and lock the safe door. The messenger places the
removed cassettes in the bag, and the cashier places the unsealed
25 packets or envelopes into the same bag and affixes a numbered seal

to the closed bag.
To further increase the efficient operation of drop safes
according to the present invention, each cassette can have a
permanent barcode label and be sealed with a seal having a unique
30 seal number barcoded onto the seal. The barcodes for each empty
cassette and its seal are read at the central location, and those
barcodes are again read when the cassettes are returned to that
location for counting the money. This arrangement verifies the
identity of each cassette leaving and returning to the central counting

35 location.
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Si ghal I ng $ 0s ﬁ%ﬁg& tﬁﬂge gfgflgis %Bﬁkyﬁ@ﬁgﬁé g%sf’gﬁ%éﬂ elqﬂt?{e%r'se
si gnal s t hat tnumhnsro f ¢he nsealr placeds oni thec bag cby the cashier onstoret he
2:‘ fgrests?]; 5 reﬁelm\; Nor, ad mﬁal attﬁ? 485p! Oucd HeitRiFmbee is@aessd fitot O
u
Store super vi SHIS ?chbé‘mﬁe 4r8b i llommificalty, finiy 3, ERRS EoBlent

into the keypateparhdonthat deap safe o'ftﬁash@‘émlgt 186.nt This clasinggobtentent
', Byt ey o s o 61
u V. - on
content report, in a 'PBE' gon andé llﬂea rmgl;ltbmgethe se@]‘g]%agetpory
the first and secondentesedforthefissts senondagpssms arh for the bagisesl.nghe
Frrst and Second cascuomy béfteat Rpore m@*‘ﬁ“ﬁ{é‘rﬁwif‘ge@%@?ﬁ%"‘h"d safee
summary breakdown of ﬁﬁf%}‘ﬁf (ﬁé‘? g?‘i%s%“a‘fg s,an(f SBEPX%
day when the safbSdeposummwcthowm@frép@rmfmailm|tm ghe date ofieaghne
of the store person bﬁ@mbﬁh aaym&ntme safe depositscodeadted. ETHe report alseeprintsi al
number of the rrermrypg%) cqnten tét{)rﬁa;gt\fl%soﬂs\gﬂo’iﬂltﬁ?&f'ﬂle con:i'l%?er'ﬁ@{rﬂ ah®

processor zeros out
€ memory module key, if any, used to open

the serial number of
the safe. The processor zeros out the content totals for that
20 collection after preparing the closing content report. Once the
content removal from the drop safe is completed, the processor
returns the display to the main entry screen and enables the acceptors
for receiving further deposits.
The printed closing content report preferably also
25 includes deposit totals for each business day that closed since the last
pickup from the drop safe. Those daily deposit totals will not be the
same as the breakdowns by business day summarized elsewhere on
the closing report, unless at least one complete business day elapsed
since the safe contents were last picked up before the present content
30 removal. However, the printed deposit-day totals should equal the
sum of the segments of each business day summarized in all the
content reports containing all portions of that business day, and the
information thus is important for the armored-car service
responsible for collecting deposits from the drop safe and giving
35 proper credit of those deposits by business day and by store.



20 collection after preparing the closing content report. Once the
content renoval fromthe drop safe is conpleted, the processor
returns the display to the main entry screen and enabl es the acceptors

for receiving further deposits. The printed cl osing
content report preferably also 25 includes deposit totals for each

busi ness day thawa478442 si nce t he | ast pi ckup fromthe BEHPSIA057
Those daily deposit totals will not be the sanme as the breakdowns by
busi ness day summari zed el sewhere on the closing report, unless at

| east one conpl ete busi ness day el apsed since the safe contents were
| ast picked up before the present content 30 renoval. However, the .
printed deposit-day totals should equal the 30 sum of the segnents of

each business day summari zed i | o] n

all portions of that business 3’&? la}ngﬂpﬁté'ates a Wé‘rﬁi@ﬂl ﬁ? &Pdsﬂ‘hﬁ'fé

i nportant for the arncoldections ewerlapping different days. bIEhatofigurs showsn four
deposits from the dr opfs8betive Busin¥isinys ¥0d voesliections spartfing parts of thoss t s

E%T? ﬂ;bg?i;ogiy and by dys. The first co ctién Sédah approximatgly midway during

Fig. 11 illustratds atheysecond business day,and copers# period that began seon affer the
over | appi ng di ff er ent figs\busink’s daly conirendsd)s The second coll@&itﬁﬁﬁb&urselunng

busi ness days and two h

The first collection c@@ﬁhbﬁﬁgﬁgﬁ{gl Wm%cg&l;l ?@ogerstﬁlq'ng lss%ieﬁcao“ggé(rS
busi ness day and coveekthe Jusiness day andstherensire third husiness day; as well
busi ness day comencegk aﬁbgnﬂﬁﬁ pdrtival oftie fourihclbusiness\dayng t he

fourth business (cjigz That coll q&“ﬁé 9&“ | %g?.?é” &ﬁdéﬁ m&qﬁ%’t and seéanf he

second busi ness and the entiTe ty
begi nni ng portion of G‘h’é“"é%ﬁ%h cpnside mgﬁtherlocon ain mformatlophefoa

cont eﬂt reports for ]Ebamblétet sevotidsandrthird business |daysi ohhwmrslthosedwo
busi ness days. - Howeverd ﬂ?‘iﬁpse“{v‘?’*ﬁt'“ﬁst be °Pfffé’2*§@.do%re f pet foi e
with preceding and su$elegtion reports tQ:BT‘P‘@ £i% RO c1 gé)pgratlons
conpl ete picture I Sﬁdﬂheﬁ*msaand)dieurtubusiness dauys fi rst and fourth business
ggygrt of the first coll -(Ia-rc]te de it f‘%}etﬂfé %‘ﬁﬁ Cé&l!&ﬁidrpn
fi Irost busi ness day, tPRqu!anO'% @“ 2 gaézlﬂqtlﬁ {’ﬂg
first business day, the last (and only) busmess day to close dunng the
time of that first collection. When the closing collection report is
20 printed for the second collection, that report will contain deposit day
totals for the second and third business days, but not for the fourth
business day (which ended after the second collection). Moreover,
the deposit-day total for the third business day will show totals
identical to the breakdown by date for that business day because the
25 second collection period spanned the complete third business day.

It should now be understood that the information
collecting and reporting capabilities of the present drop safe permit
deposits by different cashiers, occurring during different shifts and
over different business days, without the need of physically tagging

30 those deposits for later identification while counting and reporting
the contents of the safe. The contents of drop safes according to the
present invention are removed with greater efficiency and security,
because the bulk of the deposits to the drop safe usually are in
cassettes that are locked and sealed, and readily removable by the

35 messenger for transport to a money counting location. The drop

f(




time of that first collection. When the closing collection report is 20

printed for the second collection, that report will contain deposit day
totals for the second and third business days, but not for the fourth
busi ness day (which ended after the second collection). Mreover, t he

deposit-day total for the third business day will show totals
identical to theWo9%4#36wn by date for that business day becau®E€TUR/12053
second col |l ection period spanned the conplete third busi ness day.

It should now be understood that the information col l ecting and
reporting capabilities of the present drop safe permt deposits by
different cashiers, occurring during different shifts and over

di fferent business days, w thout the need of phS8$| caI I y tagging 30 t hose
deposi-ts for later ide tion,whil n port
contents of the safe. ”?%é{seﬁﬁl”a’(ﬂée%?“@ﬂ @g’ c? %%Fﬁ'gled at e
present invention ar Mgemmn Iangrmss;cheoﬁked:agmgt theddayctotalsttp, prov:de
because the bul k of tge &n hﬁegﬁﬁﬁréafﬁ &'ﬁl&idértﬁ eath dm%
cassettes that are | ck .and and readi
nmessenger for t ransp?ﬂ EP&"‘S ?‘r@ﬁx | e ’PSE ri?ﬁ*ﬁg ﬁ?d‘ﬁ the cassett%
97/ 04426 removed from the safe, are prestackedbfnv egsier medmnized
31 saf e |tself Ws O¢4¥ht Pt
t he counting cen Th %&%l §RADS b fiﬁérecfé%g tg(;éghfeﬂffbﬁie
provi de an accuré&f ﬁﬁg‘"ﬁ} ﬁgt% ?ﬁ Sf gglf‘)ré@ﬂggﬁgs ﬁga‘ém{r gh"%?r op
safe by busi nesgeqapts I\/breover nost bills should be in the cassettes
S puperoved from the saf e, and The meRapetiadidp1c Figee) SR the fikin menu

: |
store accounts, 3?’ aef@saéfo‘%sﬁ‘q‘ HATORESRAT A9 HFF%:‘eBtuYﬂnﬂBstﬂWé'Ogmmmed
recei pts. messagesTtoe theeusergef therdropsafe 6Thissfunction willibe familiami n
menu 10 160 al | ows tB%ﬂHGPSﬁﬁﬂ?ﬁ il ot x’ia'Ex%Hﬁ:l@é Bp'saeh ifERdges alert

nmessages to the user f the Thi s unct

to one of ordinary s qﬁtf’h p%?ﬁ Lg% oL %gaggsgﬁpgr‘?ﬁlme
the user to an AC po edﬁm 1soprog@q3meﬁt§¢ gmm,cqgthq presence of Sllnhe

sys: tem i's |olr3 ogr a{lged 1hessageo by eenitties ﬁfbb%zfthﬁngh the @adidsighak $56,gsromp
e Li1ng 2 beep Uhroygy Jgﬁaﬁw A iy, WIS 8 mesagt iy (1
nmenu. on the main menu.
The operation of the drop safe as described thus far
relies on the memory and judgment of cashiers or store managers in
20 deciding when to transfer cash from a register or other point-of-sale
(POS) terminal to the drop safe. For security purposes, cash
exceeding some predetermined amount should be transferred from
cash drawers to the drop safe, but a cashier who is busy with
customers or otherwise preoccupied may not make timely transfers
25 to the drop safe. This problem can be overcome with a modification
of the drop safe, as shown in Fig. 7. Assuming the drop safe is used
in conjunction with one or more POS terminals 191 capable of
producing signals that indicate the total volume of sales transactions
over a particular time, those signals are transferred from the POS
30 terminal to the processor 154 of the drop safe by the data line 190.
The processor of the modified drop safe also preferably provides
data output signals to a modem 192 capable of selective connection to
a conventional dial-up telephone line.
The processor 154 is programmed to calculate the
35 difference, from a particular starting time such as the beginning of a




The operation of the drop safe as described thus far . relies on the
menory and judgnent of cashiers or store managers in 20 deciding when to

transfer cash froma register or other point-of-sale (PCS) term nal
to the drop safe. For security purposes, cash exceedi ng sone
predet er mi ned anmount shoul d be transferred from cash drawers to the
drop safe, but aWoO23M42¢ who is busy with custoners or OPRCRASA/L2957
preoccupi ed may not nake tinely transfers 25 to the drop safe. This
probl em can be overcone with a nodification of the drop safe, as
shown in Fig. 7. Assuming the drop safe is used In conjunction with
one or nore POS term nal.s 191 capabl e of g)roduci ng signals that

i ndicate the total vol urre of sal es transactlons over a particular

:)ngéstsgfsiSZi gpalt ?le rq a? eﬁr‘tﬁ@%ﬂ% ne p ocessaiuc}Fl of
the. nodified drop sa JBE‘@ 9\’&? Q@%'&‘ﬁﬂtﬂe@e rop safg: thrgugh the sugrants
to a modem 192 capabltnnefassmdacatedeby(ﬂmmlﬂm memory 155 cmﬂmtamuted

g%gt tﬁeelﬁﬁS;ha}mhm 19f

di al -up tel ephone ' ' ﬁnce exceeds a certain 5‘1’?10% fe?m%é@%?
EXRETEERES ooty wpc ik i i £
t he begi nni ng of

PCT/ US96/ 12057 actuates the audlble s1gnal 156 alerting the cashier of thehnéed to
between the total sa %%%Ea safd As tho%@e
total anount deposit nto Lou e C t

i ndi cated by data mﬁm %S&qsg ttns g’éqlglf? af descri 4 1aboxec e’
exceeds a certain amnreagﬂ cnmulative amount af funds tfansfesredrton

gle; ) ;Iedlgg tgleefglsngaefe aeaya&es ttne dafﬁfafc'eoaeﬁ%n the POS UREEt 4F ﬁdaﬂﬁ'tb' e
the POS ternminal intd. 'ngﬁf%mé lqgjﬁgeeprocessqrulﬁé@%@nt é ’r to
the drop safe as desddPphuhesnthat difference diopsr below ia previoustyrdatermined
amount of funds tranafyumd prtthbm@i Qashiers and OtHEE bpefutsrstdie xéhﬁﬁ&é&%‘e
bet ween the POS rece DU aus

processor 154 to turhﬁﬁféﬁﬁghgg 'f?althe a%rﬁé&%miﬁg‘( ,I,% et nﬁém&fsoﬂg
bel ow a previ ously- dEWEERFY & th %Wl ﬂwtmu},dmpt EﬁbbﬁréragdaRMer
operators are rem ndidesses to the ktrow Yperatotindn thx’ef@-réh Aeseff the Bfapy 8afe, NY

e Therence” ° 1SR Bl U Rt o 4 Ao W o,
drop safe, inder s1gnal
: If no transfer of cash to the drop safe occurs within a
20 certain time after the processor 154 issues an alert as mentioned
above, or if another operating parameter such as the ratio of
manual/acceptor cash deposits, as may be caused by excessive manual
drops, falls outside a predetermined threshold, the processor 154 is
programmed to communicate that occurrence to an outside
25 supervisor or area manager. This is accomplished in the disclosed
embodiment by signaling the modem 192 to dial a predetermined
telephone number and present a predetermined message when that
number answers. Area managers frequently travel outside a fixed
office and carry beepers te remain in touch. Accordingly, the
30 processor 154 may be programmed to call the beeper number for an
area manager, and to send a predetermined alphanumeric code
indicating that particular event for the calling store. When the
supervisor receives that message via beeper, the supervisor then can
call the store manager or cashier to inquire why funds are not being
35 transferred from the POS terminal to the drop safe or why another

0



cashiers should transfer funds to the drop safe without waiting for a

rem nder signal. If no transfer of cash to the drop safe
occurs within a 20 certain tine after the processor 154 issues an alert as
ment i oned above, or if another operating paraneter such as the ratio
of manual / accept or cash deposits, as nmay be caused by excessive nanual
drops, falls ouWY®46pr edet er mi ned t hreshol d, the processor PETAISHE120S
programed to conmuni cate that occurrence to an outside 25 supervisor or
area manager. This is acconplished in the disclosed enbodi ment by
signaling the nodem 192 to dial a predeterm ned t el ephone nunber and
present a predeterm ned_ nessage when that nunber answers. Area i
managers frequently travel outside a fixed 3dffice and carry beepers to

remain in touch. Acc i’g%%r}ﬁaﬂ‘é& Pr(ﬂfteﬁ?ofanﬁgd' te RG gf\gg&armﬁgl dan

call the beeper nunb area nana

predet er mi ned al phanygtbally ¢eflighe store mn%&ﬁr%ﬁs H%P Fpﬁelﬂ@lax%ﬂn the:
the calling store. \Wpeepéfjand the stumemanager cacenmshammdmsthg&eypad 27

beeper, the supervi SQF 4 tHeo
I nqui re why funds ar e, noS%o §Efe35T{le§ #géﬁféﬁ)ﬁ{ﬁéﬁ%@ term naI to t he
drop safe or why anosi resmasg AoEninyof that code

PCT/ US96/ 12057 The processor 154 can also be progidmmed to ppeduxiei ng

paranmeter is out of ra r bal _cidhe
store manager the pa Tg‘%ar co?i-pg?,spi éﬁ % modemfgﬁ bgriﬁ%é\l?déc“]
store manager can enfR¢SSCRgEr %H%Wf?ﬁf%? 7 ransferocﬁmfwgy .
The processor 154 is appredetermriied anstamttintathe adveptorScassetesal Thafamount of

response to entrynof
al so be progr R (1 &ch) %‘3 transfegred is acFun}ulﬂéﬁ[ Wy%ﬁ_ié_if{;&ﬁéo &fhd
nmodem t o an ar nor ed- &@mpared with she: gedet@mmp @mqwtr&ﬂaﬂ{g?@ Tt: $ign

transfer of CUVrenCysﬁi&ﬁﬁﬁﬂlthgmessenge@toﬁeﬁleéetImMeﬁwwforeﬂteocasbettesof

acceptor cassettes. transferred is
e‘gcsggr at%Eom%(hﬁéH &?ar egﬁ&n

accunul ated by the proc th t he predetern.ned
anount, so that an alert signalPréRnsafes ac ﬁe@@éﬁﬁ'ermf'ﬁnugﬁl are
the cassettes beflSr e adaptatiestet theslozations having momeﬁum one RQSderminaldor o

capaci ty. dizxoppaﬁé AmPIE X Fhaﬁﬂ tdafe Richeding 4 Procusson
are 15 adaptable tq §l!' anﬁgggg or, sﬁc n@ descri e}r%%relﬂ? cait be %p@rﬁ%mﬂiy
combined wnth one or more remote drop safes 157 (Fig. 7) having,
at a minimum, one currency acceptor. Those remote drop safes,
20 however, lack processors of their own and instead are connected to
and controlled by the processor in the main drop safe. The remote
drop safes in effect are slave units placed near the separate POS
terminals for convenient transfer of currency from those terminals,
but operating under control of the processor in the main drop safe.
25  That processor thus provides data collection and reporting functions
for the main drop safe and for the auxiliary drop safes connected
thereto.

A drop safe according to the present invention can be

modified to operate in conjunction with a change dispenser. For

30 example, such a dispenser can be preloaded with rolls of coins in
various denominations and connected with the processor of the drop

safe. When the store clerk transfers a $10 bill (for example) into the

drop safe and enters the proper instruction into the terminal, the
processor signals the change dispenser to dispense one or more rolls

35 of coins which the clerk can use in making change. The various



cash regi ster. For exanple, a main drop safe including a processor
154 and acceptor, such as descri bed herein, can be operationally

conmbined with one or nore renote drop safes 157 (Fig. 7) having, at a
m ni num one currency acceptor. Those renote drop safes, 20 however, |ack
processors of their own and instead are connected to and control |l ed
by the processor woonouezéai n drop safe. The renote dr opPEHIUSH/12057
effect are slave units placed near the separate PCS termnals for
conveni ent transfer of currency fromthose term nals, but operating
under control of the processor in the main drop safe. 25 That processor

t hus provides data collection and reporting functions - for the main
drop safe and for the auxiliary drop safes conngcted t her et o.

A drop safe according to the present invention can be _nDdlfled to
operate in conj unct | Bpois:of droprsate operasiomweuld mglude g pasticwlars, ofoins o

di spenser can be pr eﬂmgc{ﬁgbeu’sé@td fhd GashiersOi ns i n vari ous

denom nati ons and connected

When the store clerk tr ansf e\rNZI gh@% %E %ﬁ%ﬁgﬁoib%gq%gngﬁglaéfo&y
drop safe and ent er sta [prefe mbodimentsrof the presentrinvention; and that

processor signal SSthﬁuﬁthWrﬁﬂtﬂdmﬂbmﬂw%iﬁ May rwmaae'hmmui%
of ‘coi ns which the Ch@ﬁi‘:‘tﬁgnthtésgplm M'swpg JE S m-U?:ﬁgéﬁ/ {l)%@fipfgfﬁl the'©

97/ 04426

34 reports of drfglowing ddaimsati on woul d i ncl ude the particulars of

coi ns t hus di spensed to the cashiers. It should be
understood that the foregoing relates only to preferred enbodi nents of
the present invention, and that 5 nunerous changes and nodifications
therein may be made w t hout departing the spirit and scope of the

i nvention as defined in the foll ow ng cl ai ns.
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35 Is Clained is:

1. A drop safe for receiving funﬁw lI“ the safe at various
ti mes throughout collection peri ude parts of at | east
one predefined busi ness day, conpr|5|ng a housi ng

defini ng an i nt &VO #104426gi on; appar at us MFHV/RO¥d

wi th the housing and operative to receive funds tendered outside the
housi ng and transfer the tendered funds into the interior region;
means associated with the safe for storing signals 15 identifying each
deposit into the safe; nmeans operative to access the
interior region for " renoving the funds depssited into the safe; and-
means _responsive to the stored signals and operative upon renoval of
the deposits to identify the total amounts 20 deposited into the safe for
each business day that occurred during the col l ection period.

2. The drop safe as in Caim1, further co sS4 0
means responsive to the stored signals and t'?pg"'%%er ative upon renoval of
t he. deposits to sumthe anmounts identified as deposited for any

partial busi ness SdayWhatlis'Glaimedris: t he col | ection period with anounts
identified for the same business day during previ ous col l ection -

periods, so that the sumed a for h b smes .da
identify the total ampunts deglc))s PR ﬁ?%" ?‘He’eé’ﬁ?‘an a 1% ?lée
bﬁsi ness d ?y. safe tat various tires #iroughoyt collection pericdsithat mawmdnludm
brocessor. 35, PEGOf it ledd “"F‘»%‘eé‘eﬁmmsﬁem‘i PSR, e i n:
10 ousing (?eeynmg an interior region;
apparatus associated with the housing and
operative to receive funds tendered outside the housing and transfer
the tendered funds into the interior region; _
means associated with the safe for storing signals
15 identifying each deposit into the safe;
means operative to access the interior region for
removing the funds deposited into the safe; and
means responsive to the stored signals and
operative upon removal of the deposits to identify the total amounts
20 deposited into the safe for each business day that occurred during the
collection period.

2. The drop safe as in Claim 1, further comprising:

means responsive to the stored signals- and
25 operative upon removal of the deposits to sum the amounts identified
as deposited for any partial business day ending during the collection
period with amounts identified for the same business day during
previous collection periods, so that the summed amounts for the
partial business days identify the total amounts deposited into the safe

30 for each complete business day.

3. The drop safe as in Claim 1, wherein the means to
identify the total amounts comprises a programmed processor.

35 4. The drop safe as in Claim 3, wherein:
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36 the housing is—afirrst such housing defining a

first - interior region fo red funds; and further
conpri sing “"mgmmﬂﬁmlfﬂ i ng renot el y located from
+

the first housi ng and def a saecos terior region for receiving
funds 5 tenderwa9144dp6 out si de the second housi ng; PCT/US96/12057
means associated with the second housing for . produci ng signals

i dentifying each deposit of funds into the second housi ng; and

means communi cating said identifying signals to 10 the processor
associated with the first housing. 5. The drop safe as
in Claim3, wherein the apparatus for recggving funds conprises a
bill acceptor responsive to the denom pations of bill|ls tepdered_to

t he acceptor and operative to 15 tbﬁ&@us@gsxsgmﬁir&t %@hr 5#3@18 ﬁ&s
genom n?tlon of éaCh 1ﬁte|ri5 ovl\'hre gion fdrerechivige mﬁe?ddf funds; and further comprising The
rop safe as in Caim ereint

a manual deposit drop associ at ed rheﬁéfok'g lr\%‘ﬂ%flﬁg'gﬁ{&&& ﬁ’%ﬂwgeﬁgét %hezﬁrst
funds into the safe ihomsing end:dsfining:a second intgrior region for recelvmg

nmeans for manual §nt ksndéred Frothoritside thesetondthdsing; a manual deDOSIt

and ‘5 o !ve Lo produce 3 h%”?r'eini‘*f’éf'%"?g?tﬁgf%f i the & %&PQ@%@FO

store the manufroduciag signalsidentifyipg eagh into-ther second,
each busi ness Grmsiiyd apdrti al business day | ncI ude the anmount s
manual | y ent er ed. 30 %lﬂs
wher ei n: t htgear%s comﬁutﬁ@?ﬂn\%%ﬁ cg?](ie?leﬁ gn_“

deposi ts 19 aithe prpeasser associite ﬁ‘ﬁe OWYIRE. anpunts deposi ted
for each busi ness day that closed during the collection period,
wher eby those total daysampdidiof Wi aé i Cldith %, Whére M apparatus

deposited for each . . .
P for receiving funds comprises a bill acceptor responsive to the

denominations of bills tendered to the acceptor and operative to
15 produce signals corresponding to the denomination of each bill
thereby accepted.

6. The drop safe as in Claim 5, wherein the safe
further comprises:
20 a manual deposit drop associated with the housing
for depositing funds into the safe independently of the acceptor;
means for manual entry of information relating to
a mannal deposit and operative to produce signals corresponding to
said information; and
25 the means for storing signals is operative to store the
manual deposit signals, whereby the amounts identified for each
business day and partial business day include the amounts manually
entered.

30 7. The drop safe as in Claim 1, wherein:
the means operative upon removal of the deposits
is also operative to identify the total amounts deposited for each
business day that closed during the collection period, whereby those
total day amounts equal the sum of the amounts deposited for each
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37 sai d cl osed business day fromthe current and previous collection

st MM * 2, 550t o
a plural number of currency accept "I wi th the housing and
accessible for receiving currency tenderéd ® * f¥om outside the housing,
each acceptor bV ative to accept t ender ed curr encyPGRUBIS/IGSTA
predeterm ned m ninumquality and to produce signals corresponding to
t he denom nation of the .accepted 10 currency; _ a
cassette renovably associated with each acceptor wi thin the housing
and operative to receive currency accepted by the respective acceptor,
means responsive to a selected first said currdhcy 15 acceptor to provide

a signal when t hgn gmlaégedbb{,gﬁegézggptgtgnfme cumhﬁ%ﬁg?ﬁ%‘%@éﬁ% gﬁfclécgtﬁ}gl 2

certain anount; east one |
fromoutside the pel"r%ﬁsi ng and operative in response to the signal to
denote a sel ected ot her said acceptor for receiving a subsequent

tender of currency, 20 iqn ﬁ‘i’ﬁr?sr enotes a
acce%'t or 1 St tsag% cl?ﬁntlﬁ?om gnaqlg:and

first predeterm SEd I’Tlllﬁlt e ahsence .
i ndi cat es anot he __ pr edet er nithBTRL SBH} qf CUTERN 3eCTRIOT, casspejated
9. The drop safe as withGhei hodsinguandaccessiblei fomgeceibing currency tendered a
manual deposit drop faGROGURSidRI M htm%ﬁg féﬁéﬁ'd%ae%mr beifig dgégs&w% Hecept
currency into the S%fﬁ'? | n&n%?lﬁrne?ﬁnt of .the acgetgt [S .. and separate EFrom
the cassettes associHesfe i1 ¥ MEetng g predetermined minimum quaky Odr op
safe as in Caim9, produce signals corresponding to the deneminatioh ofethesadceptedp
conprises a menjg’ ey sociated with the housing and having a region for
receiving a manua posi t: . a floor associated
with the menber for supporting a2 cassetiggremovably asseciatedowithdeach aeeeptember
in the first positi owithin the housing and operative to receive currency accepted by the
respective acceptor;
means responsive to a selected first said currency
15 acceptor to provide a signal when the number of bills accepted by
that acceptor exceeds a certain amount; and
at least one indicator perceptible from outside the
housing and operative in response to the signal to denote a selected
other said acceptor for receiving a subsequent tender of currency,
20 so that the indicator denotes a first predetermined
acceptor in the absence of the signal and indicates another
predetermined acceptor in response to the signal.

9. The drop safe as in Claim 8, further comprising:
25 a manual deposit drop associated with the housing
for introducing currency into the safe independent of the acceptors
and separate from the cassettes associated with the acceptors.

10. ‘The drop safe as in Claim 9, wherein:

30 the manual deposit drop comprises a member
assoc..:ed with the housing and having a region for receiving a
manual deposit:

a floor associated with the member for supporting a
manual deposit received in the member in the first position;
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38 t he nmenber being selectively novable to a first
position exposing the region fjﬂluﬂﬂ ﬂ”ﬂﬁlltl“lﬂnual deposit from

out side the housing, and to a D onceal i ng the region

and transferring into the housrng a nmanual deposrt received in the 5

regi on; and WO 97/04426 the floor being operative t®CISIS2EE057t he
manual deposit in response to selective novenent of the nmenber to the
second position, thereby transferring the manual deposit fromthe

menber within-the interior of the housing. 10 11. The
drop safe as in Claim1l, further conprising: at | east
one currency acceptor associ ated vvith t he 3bou5| ng and accessible for
receiving currency tendered from qutside e, hqusin acce

bei ng operative to transfer the a ﬁ?@&be g’el%rqeé?f'g etlxg‘;‘ @ftf%r‘?oﬁtﬁhl n
t he, housi ng and to prpobitiensexposing the regmrfm'smmnrmg amammlahpostt from

accepted currency; arfgycde the housing, and to 2 sedolid ﬁiﬂq {the 1¢gich
the drop safe and responsy v rm, na
correspondi ng to the and trapsterring mtgﬁ : “§¥r’cﬁ1ﬁ|'§a\“|' positreceived; inthe, o

correspondi ng to tshe mgimntanﬂ 20 currency t he processor bei ng operative

to produce an alert signal félehse theOomahual
currency received by revro st 0
transfer to the drop‘iecﬂ‘b“ E‘?Rs@e&é% gﬁe‘f‘ ﬁ nw{ﬁihe
25 12. setonddposition; shereby rtramsiemngr ;hwmmnal deposit from the
the processor is opergh tﬁ& tﬁﬁﬁpﬁéqﬁtéfbraﬁﬁh@housm condition in response
to signals indic ng that a predeterm ned . pgerati ng paraneter of
the safe has cro d a certain threshol d val ue; and further
conprising 30 1. aThedbop safecas in/Glaim &nfusthesisomprising:

tel ephone |ine and Operatl‘ﬂﬂéﬁktr(ﬁi‘e‘)@ﬁ'ﬁ‘@n& dcbeptor anseciated withalthe a

|to Lef' ﬁteeglrr;lprend c% \{ﬁlﬁg ﬁ'&dac%%élﬁﬁr fo&%&&@fngn SiREhcy tdifRTaP frohf bittsidd

the housing, the acceptor being operative to transfer the accepted
15 currency to a location within the housing and to produce signals
corresponding to the amount of accepted currency; and
a processor associated with the drop safe and
responsive to signals from the terminal corresponding to the receipts
and to signals from the acceptor means corresponding to the accepted
20 currency, the processor being operative to produce an alert signal to
summon an operator when the amount of currency received by the
terminal but not previously accepted for transfer to the drop safe
exceeds a predetermined maximum amount.

25 12. ‘The drop safe as in Claim 11, wherein:
the processor is operative to produce an alarm

condition in response to signals indicating that a predetermined
operating parameter of the safe has crossed a certain threshold value;
and further comprising

30 a modem selectively connectable to a telephone line
and operative in response to the processor to call a predetermined
number and deliver to that number a message relating to the alarm
condition.
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39 e drop safe _as in im1, further conprising:

a safe door displ aceabl y d| S ﬁli I L" WHwng in t he housi ng;

a lock nechanlsn1aSSOC|ated sel ective access to an
interior region within the hou5|ng, the Iock mechani sm conpri si ng:

at | east one dodVOBWM#A26associ ated with the door and sel eCRGIASP6/MROSTD| €
either to a | ocked position securing the door in relation to the
openi ng of the housing or to an unlocked position 10 freeing the door for
di spl acenent relative to the opening; a novabl e
nmenber operative to nove the door bolt between said positions;

a lock elenent |atchable at a fi rst Iocation 39 engaging the novable

menber. wwth the door bolt in t gﬁyeg gosi,ti . and selective]y

unl atchable to be novable to a'®ec safe asindplaam b CF ReMPEISIE-c
menber to nove between said passafedoor displaceably disposed at an opening in
oper at'i ng nenber sel ﬂfetb?m erabl e from out si de the housing al ong a
path adjacent the nov ne

er ans, operativ
associ ating the operating lo‘i’ﬁ WW‘#’B&@SQF’@#‘E (ﬁ§ ‘f ?‘Qfe/
t he | ock el enent imayelecnvefamss e @n interibp cegiom within ethe drousing, thd hmked

operation of the %egvﬁgﬁ%, and

| ost-noti on connecti on between e ogerating, 25, penber,  and the abI
nmenber, and al | owi ng the operating atlea “Hﬁﬁﬁ&oftmlmgc’étﬁdd%ﬂl @Et‘éﬂ" andy
moves the unl at ched. s¢lectably anovable elthemaya locked pesitionsechringttherdoor in

movabl & menber -t L“ﬁnf’ambetm%ﬁue B £ fhe HRUSHEE br «3°4 WHIGHEL b8
of novement by tH freemg the doer fardisplacement relative to the opening; The | ock
mechani smas in Caimi13, further a movablémember operative t¥\@nBveé Ghé2door
PCT/ US96/ 12057 bolt between said positions;
a lock element latchable at a first location
engaging the movable member with the door bolt in the locked
15 position, and selectively unlatchable to be movable to a second
location allowing the movable member to move between said
positions;

(:1.—(

an operating member selectably operable from
outside the housing along a path adjacent the movable member;

20 means operatively associating the operating
member with the lock element so as to urge the lock element away
from the first location in response to selected operation of the
operating member; and

a lost-motion connection between the operating

25 member and the movable member, and allowing the operating
member to move a first extent that moves the unlatched lock element
away from the first location, thereby freeing the movable member
for movement, before operating the movable member to unlock the
door bolt in response to a second extent of movement by the

30 operating member.

14. The lock mechanism as in Claim 13, further
comprises:



40 a programmebl e processor operatively associ ated
with the lock elenment to unlatch the |ock elenent, thereby enabling

eignais (o the processor 5. INNARHMMIHM b eceter'm nea Corbiat on’

for opening the door, whereby t ke protessor unl atches the | ock

el enment i n respowos70M26 entry of the conbination. PCT/US96/12057

15. The I ock nechanismas in Caim1l1l4, wherein the 10 neans for inputting
signals conprises a keypad, and the processor is responsive to entry
of a plurality of separate conbinations, one corresponding to an
identification nunmber of a person authorized to open the safe and
anot her corresponding to the conbination of thegg | ock mechanism to
unlatch the | ock elenment. 15 16. The | ock ,mechani sm ads
in daim14, wherein the meang pregramimable prpcesspr-operatively asseciate

memory modul e port  with theIReRMehd toAALIR the IokeRinteht] dherdlhy bndbling

menory nodul e C spondl ng to an 1dentificati on

nunber of a 20 pers he safe and to the conbi nation
Saplogkiigcof Siecfare, doge,ud

of the lock nmechani sm and t hmeanscfors inputting: sigealsyto tthet procssserl s

fromthe mEngr ycdﬁégfoﬂ toh ré&éﬁhﬁﬁeﬁ%rhﬁﬂﬁh@h%? Opening the door,
LE1n

th oughout at | east oNBEY @abﬁéﬁpﬁ&@ﬁﬁaéﬁﬁ%%ck Sepf 'l@é*%ﬁé@f@ﬁg
t hose funds fromthe entneoﬁttht combipation.col | ecti on periods that may

cover deposits made during nore than one such busi ness day,
conprising the steps of

safe at various tines thr hoﬁ?“’&f’“‘Fé‘é%ﬁh"B}?g’f@g?#‘tn %fwdéhé’ghptﬂée

for each such depmutmiem omin ignals eomprisgsaa keypad, and@érnwss?gl% he
amount of the deposit regpdnsive ib'%lnﬁ@S%fChﬂ leralityeof separatedeparbihations] éneen

f h f L
Col Tect Yo poriod o niaeipondise «f S0 Aehiichid ndtfber of a perByiand Hogzplo
PCT/ US96/ 12057 open the safe and another correspond ing to the combination o

lock mechanism, to unlatch the lock element.
15

16. The lock mechanism as in Claim 14, wherein the
means for inputting signals comprises a memory module port
responsive to momentary communication with a memory module
containing signals corresponding to an identification number of a

20 person authorized to open the safe and to the combination of the lock
mechanism, and the processor is responsive to the signals from the
memory module port to unlatch the lock element.

, 17. A method of depositing funds into a drop safe at
25 various times throughout at least one predefined business day and
then collecting those funds from the safe at the end of collection
periods that may cover deposits made during more than one such
business day, comprising the steps of:
depositing funds into the safe at various times
30 throughout at least one business day;
for each such deposit into the safe, storing signals
identifying the amount of the deposit and the business day of the
deposit; and then removing from the safe the funds deposited into the
safe in a collection period since the safe was last empty; and '



41 at the_i_i—n%—e#—guth——r‘ewo“al I dentifying from

t he stored signals the total anounts de j‘iE |nto the safe for each

conpl et e busi ness day, if any, durl‘mmn n period and the
total anmounts transferred into the partlal busi ness 5

day during that collection period. * The net hod as
in Cainms 17, cON@PTMIEy t he further step, at the time OPCEBIEN2057
renoval of funds fromthe safe, of: conbi ni ng
the amounts of funds identified for 10 any partial business day
identified during that collection period, with amounts of funds
identified for the sane busi ness day during all ot her collection

periods during other portions of that business dhy,

so that the conbined anmounts |dent| lfu%aé ch owpﬁrﬁd@tlf? ﬂ%ﬁﬂﬁ@ys

correspond to the total funds ep05| into t

conpl ete business daystored signals the total amoynfs Sepmi@drmtﬁoﬁl%a enfan each
17, hvvlt'mer ei ][1 f complete busltt:;:f{l day, 1f}cény &hﬂﬁngOﬁxattwﬂeﬁ Bt:ioﬂfﬁ;ﬁ?l?an&m
such transfer o 3 G iEnma s P Ao urihg'dabH Peltial Bubinbst 2
conput er nmenory 0 SS mglf rﬁjs F
the step of ident%fyl ‘i %anoﬂu and partial business
days conpri ses recal ling stored data from
the nmenory at the tine ofgeach
then 25 1872 "ThE Béflod s m%ﬁ Mtk
t wo renoval s frfBFhFhétePa%ﬂ?%n $&1 r@'l‘n‘@" fromy ef"@ffes

blﬁlSi nes;'s1 gay conprised of partial busombinimgfite amounts of funds 1dent1fiec2<lbr

The nethod as in .

reporting by cachCoudtiiaEt ggshgﬂg 53??%@*% duting g ol sign peripd, i

total anounts deposi tAWOUNESt %1 entified for the same business day during al

reporting the total ajthemnésllsttivrspériods duiing oftierortions of Bt bukinsss 'day,

busi ness day endi ng during that coll es%tihgpd{)ee&’)rﬂ edsémounts identified for the
partial business days correspond to the total funds deposited into the

15 safe for each complete business day.

19. The method as in Claim 17, wherein:
the step of storing data for each such transfer of
funds into the safe comprises storing the data in a computer memory
20 associated with the safe; and
| | the step of identifying the amounts for the full
and partial business days comprises
recalling stored data from the memory at
the time of each removal of funds from the safe; and then
25 using the recalled data from at least two
removals from the safe to identify the complete funds for each
business day comprised of partial business days.

20.  The method as in Claim 17, including the steps
30 of:
reporting by each business day during that
collection period the total amounts deposited in the safe; and
reporting the total amounts deposited in the safe
during each business day ending during that collection period.
35
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42 21. The melmmmu"mll mm I ncl udi ng the steps

of : dep some of the funds into a
cassette renovably located within*thé shfe* arfd Baving a security 5 nunber
associ ated therew th; storing the securi tgg nunber
into a conputer WOSTM@6ory associated with the safe; and t henPCT:

at the time of renoving the funds fromthe safe, renovi ng the
cassette containing the funds deposited therein; and 10

retrieving the security nunber from the menory and reporting the
security nunber of the renoved cassette vm'&h a report of the funds
renmoved fromthe safe within that cassette. 22. The
method as in Caim17, wherein2], 15 The method as in Claim 17; bicleding thé steps
deposi ting funds conp | ses presenting currency to a currency acceptor
for .acceptance to t hdPlsaf e and roduction of the sigpals jdentifying
the anpunts of the accepted egiting at least some of the funds into a

manual | y depositing 'dl%@e&é‘?eﬁﬁﬁbﬁ'ldﬁ’té& wﬁﬂm the dafednd)hdving calsecuity

acceptor; and y entering into a data entry
devi ce assoél atWWR#W%t@a%Wﬂgﬁﬂenom nati on of the currency
manual | y deposited into the safstoring the secusitycnumbendnto @h&?@‘l’“te"
Izgent i II'KI ng tﬂed aigwy%sld%ﬁatwﬁwﬂﬁﬂi@éaf&eﬂﬁﬁﬂieﬁ 25
e nmethod as in alm |
using the stored signals to conputen%hﬁé %ep?gﬁeépg}’%gntgétf{ﬁé fxbﬁ?ﬁ'bé)%afe
t he manual | y- entered reoing theeassettocontaining the funds.deposited thereins apd; r ency
accepgor | Geffieviny fheatsecurit tmhmbd:xatfrom witheh a
store Si gna ) r
Jelation: and Hhory HHY tepdrfify ?hg%&ﬁﬁ& \ m&%? Qhé! % %vEﬂccgE% on
when the 35 conput edWFtblﬂaﬂP@ﬁth%sféngH@“PNngmth fGeW‘t in that cassette.
22. The method as in Claim 17, wherein:
15 the step of depositing funds comprises

presenting currency to a currency acceptor for acceptance to the safe
and production of the signals identifying the amounts of the accepted
currency;

manually depositing into the safe currency

20 rejected by the curmrency acceptor; and

manually entering into a data entry device
associated with the safe the denomination of the currency manually
deposited into the safe, so as to produce the signals identifying the
amounts of the manual deposits.

23. The method as in Claim 17, comprising the
further steps of:
using the stored signals to compute a
predetermined relation between the manually-entered deposits and
30 the deposits accepted by the currency acceptor;
comparing that computed relation with a stored
signal corresponding to a certain threshold value for that relation;
and
producing an alarm condition when the
35 computed relation crosses the threshold value.
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produci ng an al arm coﬁﬁmonTQﬁnp”fﬂmmWﬂH|||||1ﬂ|||||||F‘°’ e odci ng

an al arm detectable at the location of ¢ 5' the $af'e; and
sendi ng a pagi ng signal operative to activate a pagi ng receiver renote
fromthe | ocati O8I safe. PCT/US96/12057

43

24, The method as in Claim 23, wherein the step of
producing an alarm condition comprises:
producing an alarm detectable at the location of
S the safe; and
' sending a paging signal operative to activate a
paging receiver remote from the location of the safe.



