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(71) We, CHUBB & SON'S LOCK AND 
SAFE COMPANY LIMITED, a British Company 
of 14-22 Tottenham Street, London, W.l., 
and SMITHS INDUSTRIES LIMITED, a British 

5 Company of Cricltlewood Works, London, 
N.W.2., do hereby declare the invention, for 
·which we pray that a patent may be granted 
to us, and the method by which it is to be 
performed, to be particularly described in and 

10 by the following statement:-
This . invention relates to acces5-'control 

equipment and item-dispensing systems in-
cluding such equipment. · 

The invention is especially concerned with 
15 access-control equipment of ·the kind that 

selectively enables access to a facility, under 
control of a coded token. The coded token 
may, for example, be in the form of a 
punched card, each person authorized to 

20 make use of the facility being issued with 
such a card for presentation to the equipment 

·when access is required. · 
According to the present invention, access­

control equipment for selectively enabling 

said token, said first means including an en­
trance to the equipment for the presented 40 
token, a shutter device for blocking entry of 
the presented token through the entrance, and 
shutter-control means for displacing the shut-
ter device to admit the token through the en­
trance only in . the event that the said part 45 
has said predetermined characteristic. 

With the equipment of the present inven-
tion there is the advantage that any token 
presented to the equipment must possess a 
basic degree of authenticity before it is even 50 
admitted to the equipment. This acts to avoid 
the likelihood of the innermost workings of 
the equipment becoming blocked by clearly 
unauthentie tokens or other objects inserted 
by vandals. In this connection the said first 55 
means may be arranged to · receive just a 
marginal part of the token (for example, one 
end) and to admit the token 
further to the equipment only ·in the 
event that the marginal part has said pre-. 60 
determined characteristic (for example, a par­
ticular distribution of punched holes). 

The equipment may include means that 

l 
25 access to a facility comprises first means fot 

receiving a part at least, of a coded token 
presented to the equipment and for admitting 
the token further to the equipment only 
in the event that said part has a predetermined 

30 characteristic, said characteristic being a 
characteristic indicative, at least p~ly, of 
authenticity of the token, second means for 
receiving any token admitted as aforesaid to 
read from the admitted token information en-

is operable manually for entering ·into the 
equipment a plural-character word, the par- 65 
ticular word entered being dependent upon 
manual selection, and in these cireumstances 
it may be arranged that said third means is 
operable only in the event that there is a 
predetermined correspondence between the 70 
said information read from the token and the 

'. 
\ 

! 

35 coded thereon, third means that is selectively 
operable to enable access to said facility, and 
fourth means for operating said third means 
in dependence upon the information read from 

[Price 25 f>] 

said word entered into the equipment manu-
ally. The encoded information read from 
the token may relate to the identity of the 
particular person to whom the token has been 75 

. issued, and in these circumstances said pre-
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determined correspondence may be ·arranged 
tt> exist, and access to said facility may be 
enablecl, only if such person is also identified 

.. by the plural-character word entered manu­
:5- ally into the equipment. This latter arrange­

.. · • ~. , ment has the. advantage of increased security 
·. ., since the: gaining of access in these circum­

sta]Jces ·is' conditional not only upon the pre­
sentation. and a<imission to the equipment of 

JO an appropriately-encoded token, but also upon 
. manual entry of the corresponding plural.:. 
·· ·cha.(!l.cier-· word. The plural-character word 

may be, at least in part, numerical, and in 
these circumstances the means for entering 

15 this word manually may include ten keys (for 
example, push-buttons) numbered 0 to 9 that 
are operable one at a time to enter the digits 
of the relevant number in ordered sequ~nce; 
As an alternative; such means may· include·· a 

20 dial mechanism comparable ro a telephone 
dial, the relevant digits (and where applicable, 
other characters) being entered, in order, by 
sequential dialling operations: · 

The access .,. control equipment may be 
25 arranged to enable selectively, access to any 

form of facility, for example, entry to a res­
tricted · area, use of a service, or release of 
means enabling withdrawal Of an item- or pro­
duct (in predetermined. or selected quantity). 

30 One particular application .of the equipment is 
in the field of banking where money-dispens­
ing systems are provided for use·by customers 
at all times, the customers being issued. with 
individual coded":'tokens for presentation to 

35 any one of the dispensing systems when with-' 
dr;lwal of money is required. More generally, 
the access-control equipment may be included 
in an item-dispensing system to control actua­
tion of dispenser .equipment, the dispenser 

40 equipment being arranged to. dispense from a 
reserve of items (for example, individual bank­
notes or packages of bank-notes) one such item 
only when released to do so by the. access­
control equipment, and said access-control 

45 equipment being arranged to release the dis­
penser equipment in this manner only in 
response to a valid 'request' involving, at 
least, -the presentation and admission to :the 

50 
access-control equiplllent of an authentic token. 

According to a ·feature of the preSCllt in-
vention an item-dispensing system comprises 
means for receiving a part only of a coded 
token presented to the system and for admit.:. 
ting the remainder of the token to the system 

55 only in the event that said part has a pre­
deterinined characteristic, said characteristic 
being a. characteristic indicative, at least 
partly, of authenticity of the token, token~ 
reading means for reading from .·any token 

60 admitted as afore8aid information encoded 
thereon, means whieh is operable manually 
for entering a number into the system; the 
particutar number entered being dependent 

· upon inanual· selection, ·item-dispensing means 
65 which is selectively operable to dispense from 

. ·. ·~ . . ~~ 
a reserve of items at least one such item upon 
each operation of. the item-dispensing means, · ·~:-l~ 
comparison means arranged effectively to com- . · ,.-, . . 
pare a number dependent upon the informa- · 
tion read from the token with. the said num- 70 - · 
ber entered into the system, said compari~on · 4 

llleans being arrang¢d to operate said item'." 
dispensing means to dispense at . least orie of 
said items as aforesaid in dependence upon 
where a predetermined correspondence exists 
between the compared numbers, said first 
means including . an· entrance tt> the system 
for a coded token, said t(,lk.en-reading means 
being spaced from said entrance, a token-

75 

transport arrangemeni for transporting to said 80 
token-reading means any token admitted . fully 
to the system through said entrance, a shutter 
device for bl<)(;king entry through said entrance 
of a token presented to the system, means for 
detecting whether said part of a token pre- 85 
sented to . the system at said entrance has 
said predetermined characteristic, and means 
for diSpladilg said shutter device to admit 
the token •through said• entrance only in the J,... 
event that said predetermined characteristic 90 
is detected. . . . . .- , 

· An item dispensing system in accordance l 
with the. present inventiO'll will now be des- · ·--'-. ·r 
cribed, by way. of eumple, with reference to 
the drawings · accompanying the Provisional 95 
Specification, in which: -

Figure 1 shows the form of a coded token 
used with the item-dispensing system; 

• Figure 2' is a schematic representation of 
part of the item'-dispensing system used 
for . receiving and selectively admitting 
coded tokens to the system; 

Figure 3 is a scheniatic representation of 
electronic circuits forming part of the 
item-dispensing system and used in con­
junction with the arrangement of Figure 

. 2; .· 
Figures 4 and 5 represent respectively in 

front and side elevation a package-dis­
penser used in the item - dispensing 

. system; 
Figure 6 represents in enlarged side sec­

tional view the dispenser shown in Figure 
·. 4; . . 

Figure 7 repre~ents a sectional plan view 
.· in the phlne A-A of Figure 6 ~ 

Figure 8 represents in enlarged plan the 
· cam of Fjgures 6 and 7; · .. .·. · 

Figure 9 represents a transverse diametri'." 
cal section of the cam shown in Figure 

' . ~; . 
Figure 10 represents an enlarged plan. view 

of a runway shown in Figu:re 7; 
FigQres · 11 to 13 represent in side sectional 

. elevation the mech.aniS1ll of the dispenser 
in . succesS.ive operational stages when 
delivering a package; _ .. .· 

Figure 14 represents a front elevatiOn in the 
direction of arrt>ws B--.B in Figure 
11; 
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Figure 15 re:Presents in front part-sectional ture of the two materials. A series of pulses 
elevation (that is, in a plane at right is r~orded in the high-coercivity material, 
angles to that of Figures 11 to 13) -the the individual pulse-recordings being made 
mechanism of the dispenser performing at positions within the coating 2 spaced. from. 

5 final stages of delivery of a package; one another lengthwise of the card. For secu• 70 
Figures 16 and 17 represent opposite faces rity purposes, the low - coercivity material 

of a blank for forming a carton for carries a magnetic recording that extends over 
packaging bank-notes for use in the dis- substantially the whole area of the coating 2 
penser shown in Figures 4 to 15; and and serves to provide •noise'· masking the 

10 Figures 18 and 19 represent in perspective pulse-recordings from easy detection. 75 
a partly-folded carton blank and a com- The authenticity of each card presented to 
pleted package respectively. the system is checked, firstly by detecting 

The sys~m to be described is for use in whether the card has appropriately-located 
dispensing ·packets of bank-notes, one at a holes .4, and then by detecting whether it 

15 time, to clistomers of a bank, and is for in- carries an appropriate series of pulse-record- 80 
lilallation at a branch of the bank to be acces- ings in the coating 2. These checks are per­
sible after, as well as during, normal bank- formed by the card-reception unit represented 
ing hour8. The customers authorized to use . in Figure 2. 
the system are each issued with one or more · · 

20 coded tokens in the form of plastics cards Referring to Figure 2, the card-reception 
punched with holes. Each card carries numeri- unit has a facia 10 that is mounted in an 85 
cal infonnation identifying the customer to external wall of the bank, and has a readily­
whom the card has been issued, such informa- accessible mouth 11 for receiving the custo-
tion being encoded on the card by the pre- mer's card. The mouth 11 within the unit 

25 sence and a\lsence of holes in predetermined converges to a throat-portion 12 that is nor­
positions on the card. The customer is in- inally blocked at its far end by a movable 90 
formed of his personal-identification number, shutter 13. An electrical solenoid 14 controls 
but the encoding of this number on the card the shutter 13, the solenoid 14 when energized 
is such that it cannot be readily deduced from moving the shutter 13 upwardly against a 

30 the punched-card itself. When the customer spring-bias to bring a gate-aperture 15 through 
wishes to withdraw a packet of bank-notes, the shutter 13, into alignment with the throat- 9S 
he simply presents his punched-card to a portion 12. This opens the way for the card 
card-reception unit of the system and operates to pass through the ·portion 12 into a guide-
a set of ten push-buttons in accordance with way 16 that leads to a card-reader 17 .. The 

35 his personal-identification number. The system shutter 13 remains in this open position only 
retains the card and in return automatically so long as the solenoid 14 is energized, and is 100 
dispenses to the customer one packet of bank- otherwise returned and held by the spring-bia!! 
notes. The packet of bank-:notes is dispensed in the closed position in which the way into 
to the customer from a dispenser the guideway 16 is blocked. 

40 that holds a supply of such pac- The customer presents his card to the card-
kets, the dispenser being released reception unit by inserting the end 5 into the 105 
to dispense the packet only after the validity exposed mouth 11 with the coating 2 upper-
of the transaction has been checked. In this most. The end 5 is inserted through the mouth 
latter respect the system checks the authenti- 11 into the throat-portion 12 to abut the 

45 city of the card and then that the number in- closed shutter 13. In this position.of the card, 
serted manually by the customer is the same the set of holes 4 lie beneath lamps 18 (of 110 
as the personal-identification number encoded which only one is shown) that are cGntinuously 
on the card. energized to direct light downwardly across 

Referring to Figure 1, each card is formed the throat-portion 12 towards individual 
:50 by a rectangular substrate 1 of opaque plas- photoelectric cells 19. The photoelectric cells 

tics material that carries a magnetic coating 2 19 (of which only one is shown) are dis- 115 
on its obverse face (the coating may be posed at spaced intervals from one another 
sandwiched between two plastics sheets). In across the width of the throat-portion 12, 
-addition to holes 3 punched through the card and, until a card is inserted in the throat-

55 to encode the appropriate personal-identifica- portion 12, each cell 19 receives light 
tion number, there is a set of three holes from its associated lamp 18 and in response 120 
4 that are punched through the card at spaced thereto supplies an electric signal to an elec­
intervals from one another across the width at trical gating unit 20. 
one end 5. The magnetic coating 2 involves The unit 20 is responsive only to the con-

60 two magnetic oxides of high- and Iow-coerci- dition in· which signals are supplied by a 
vity respectively, the magnetic oxides being certain combination of three of the photo- 125 
provided either in separate layers, with the electric cells 19 and not by the remainder. 
layer of high-coercivity material extending This condition exists only when a card ·with 
in a band across the width of the substrate the corresponding number of approximately-

.65 1 beneath the other layer, or as an admix- located holes 4 is presented to the card-
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reception unit with the end 5 leading and 
with the coating 2 uppermost, light passing to 
the three cells 19 through the holes 4, and 
being obstructed in its passage to the remain­
der by the absence of holes 4 elsewhere across 
the width. Response of the gating unit· 20 
to this ·condition is, however, effective to pro­
duce an output signal from the unit 20 only 
in the circumstances. in which an enabling sig-

10 nal is present on a lead 21 from the dispen­
ser (not shown in Figure 2) of the system. The 
dispenser supplies the enabling signal to the 
lead 21 only so long as there is still a packet 
of bank-notes available in the dispenser. If no 

15 enabling signal is present on the lead 21, 
there is no output signal from the unit 20, 
and an EMPTY sign (not shown) on the facia 
10 of the card-reception unit is illuminated. 
The EMPTY sign is illuminated (by means 

20 not shown) throughout any period for which 
the enabling· signal is ab~rit · from the lead 
21, so as to warm customers that the system 
is not operative. The. absence of the enabling 
signal at the unit 20 has.· the effect of inhi-

25 biting operation, since the system is then 
incapable of responding even when presenred 
with an authentic card. 

When there is response of the unit 20 
in the presence of the enabling signal on the 

30 lead 21, the output signal supplied by the 
unit 20 is passed to switch ON a switch unit 
22 that controls the supply of electrical ener­
gization current to the solenoid 14. The out­
put signal is also supplied to switch ON 

35 a switch unit 23, to engage a clutch 24; and 
to start operation of a timer 25. The switch 
unit 23 controls the supply of eleetrical ener­
gization current· to a reversible ·electric motor 
26, the motor 26 being coupled through the 

40 clutch 24 to drive three card-transport rollers 
27 to 29 that project into the guideway 16 
at spaced inrervals therealong. The switChing 
ON of the units 22 and 23 serves to ener­
gize both the solenoid 14 and motor 26, ·with 

45 the result that the shutter l3 moves upWa.rdly 
to admit the card through the gare-aperture 
15 into the guideway 16, and the rollers 27 
to 29 rotate in their forward senses indicated 
by the arrows F. The card admitted through 

50 the gate-aperture 15 . is fed. by the customer 
into the guideway 16 until the leading end 5 
reaches the rotating roller 27. An idling rolJer 
27' is urged resiliently and downwardly into 
contact with the roller 27 so that when· the 

53 end 5 reaches the roller 27 the card is drawn 
lengthwise completely into ·the card-'reception 
unit. The card is drawn in between the rollers 
27 and 27' to be fed along the guideway 16 
towards the rotatirig roller 28: The end 5 

60 eventually enters between the roller 28 and an 
associated idling roller 28' that is urged resi­
liently . and downwardly into contact with the 
roller 28. The card is accordingly drawn 
lengthwise from. the rollers 27 and 27' and 

65· is passed funher on along the guideway 16 

> 

towards the rotating roller 29 positioned at 
the entrance to the card-reader 17. 

The card, in its passage along. the guide­
way 16 from the roller 27 to the roller 28 
and thence froin the· roller . 28 towards the 70 
roller 29, passes successively beneath a mag­
netic-recording head 30 and a magnetic-read-
ing .head 31. The head 30, which projects 
into the guideway 16 adjacent the roller 27, 
is energized with alternating cut.rent that is 75 
supplied from a source 32 to erase the 'noise' 
which in an authentic card is recorded over the 
pulse-recordings in the coating 2. The fre­
quency and amplitude of this alternating cur-
rent are so chosen that the magnetic flux pro• 80 
duced by the head 30 is well capable of 
erasing the 'noise' recorded in the low-coer-
city material, ·but is nonetheless insuffi.eient to 
affect the pulse-recordings recorded ·.in· the 
high-coercivity material. . . 85 

The erasure of the 'noise'· masking ·the pulse­
recordings enables these recordings to be read · 
from the coating 2 by the head 31. The head 
31 projects irito the guideway 16 adjacent the 
roller 28, and as the card is fed lengthwise 90 
from between the rollers 28 and 28', so the 
pulse-recordings of the authentic card are 
sensed in tum by the head 31. The sensed 
pulse-recordings give rise to a series of pulse 
signals from the head 31, and these pulse sig- 95 
nals are passed from the head 31 to a code­
recognition unit 33 where they are counted. 
The unit 33 detects whether the number of 
pulse signals ·counted is the same as the num­
ber of pulse-recordings provided on each 
authentic card, and then only . if it is, pro­
vides on a lead 34 art output signal indica-
tive of this fact. This output signal, the exis'­
tence of which (as explained later) is an essen­
tial for release of . the dispenser to dispenSe ··a 
packet of bank-nores, persists after. the card 
has passed on to the roller 29 and . uritil the 
unit 33 is eventually reset. 

The card in being driven by the roller 28 
from the head 31 towards the roller 29, strikes 
a leaf-spring 35 that projects'upwardly through 
a ·slotted opening 36 in the bottom of the 
guideway 16. The leaf-spring 35 is sprung 

100 

105 

110 

115 
to incline forwardly across · the path of the 
card and so as to be deflected ·downwardly 
by the card in passage of the card along the 
guideway 16 to the roller 29, the deflected 
spring 35 effectively blocking entry to the 
opening 36. At the roller 29 the leading end 5. 
of the card is drawn in betweeri the ·rotating 120 
roller 29 and an associated idling roller 29' .. 
that is urged resiliently and downwardly into 
contact with the roller 29. The card.is accor­
dingly drawn lengthWise through the· rollers 
29 and 29' so as to pass· into the card­
reader 17; From the roller 29 the card passes 
onto a bed 37, and beneath a head 38, of the 
card-reader 17. The card is driven by the 
roller 29 so that the .end 5 passes along the 
full length of the bed 37 to strike a plunger 

125 

130 
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39 located at the far end of the bed 37. 
The drive provided on the card by the roller 
29 urges the plunger 39 backwardly against 
a ~pring 40 to actuate a switch 41. 

Actuation of the switch 41 causes an electric 
signal to be supplied from the switch 41 to 
switch OFF the unit 22 and to terminate oper­
atiQn of the timer 25. The switching OFF 
of the unit 22 breaks the supply of energiza-

10 tion current to the solenoid 14 with the result 
that the shutter 13 closes. The timer 25 is 
arranged to supply a signal to the unit 22 to 
have the same effect as this, in the event that 
a pre-set period of operation of the timer 25 

15 expires before receipt Qf the signal from the 
switch 41. In this latter respect, the timer 25 
is pre-set to run for a perioo adequate to 
allow the card to be transported along the 
guideway 16 into the card-reader 17. Opera-

20 tion of the timer 25 to run for this period 
is started, as referred to abQve, by the output 
signal from the gating unit 20 immediately 
preceding admission of the card to the guide­
way 16. If within this period there is no 

25 signal from the switch 41 (that is to say, 
if there is no signal to signify that the card 
has entered the card-reader 17), then the timer 
25 supplies an output signal that has the effect 
of inhibiting further operation of the system. 

30 This output signal from the timer 25, as well 
as being supplied to the unit 22 to result in 
closure of the shutter 13, is supplied to dis­
engage the clutch 24, and also to switch OFF 
the unit 23 and thereby break energization of 

35 the motor 26. The operation of the timer 25 to 
produce this output signal is inhibited how­
ever, when in the normal course of events 
there is actuation of the switch 41 before ex-

40 
piry of . the pre-set period. 

The signal supplied to the timer 25 and 
unit 22 upon actuation of the switch 41, is 
also supplied to disengage the clutch 24 and 
to engage a second clutch 42. Disengagement 
of the clutch 24 breaks drive from the motor 

45 26 to the rollers 27 to 29, so that once the 
switch 41 is actuated drive to the card ceases. 
The card is restrained from movement in these 
cireumstances by virtue of the pressure of the 
roller 29' holding it against the stationary 

50 roller 29. · 
Engagement of the .second clutch 42 couples 

drive from the motor 26 to rotate two cams 
43 and 44. Rotation of the cam 43 acts via 
a mechanical connection 4 5 to depress a stop 

55 46 ·into the guideway 16 behind the roller 
29', and following this to raise the roller 29' 
from the card. The raising of the _roller 29' 
release~ ·the pressure holding the card on the 
roller 29, and thereby allows the spring 40, 
acting via the plunger 39, to urge the card 
backwardly through the card-reader 17 until it 
abuts the· depressed stop 46. Rotation of the 
cam 43 also acts via a mechanical connection 
47 to lower the head 38 towards the bed 37. 

65 Final closure of the card-reader 17, with the 

card held firmly between the head 38 and 
bed 37, takes place with sufficient interval 
after the raising of ~e roller 29' to allow the 
card to have moved backwardly to abut the 
stop 46. In this position the card is correctly 70 
located in the card-reader 17 for reading. 

The cam 44, driven with the cam 43 
through the clutch 42, rotates through an 
angular range of one-hundred-and-eighty de­
grees as the card-reader 17 is closed. Two 75 
electrical switches 48 arid 49 are associated 
with the. cam 44, the switch 48 to be actuated 
while the cam 44 is positioned at the begin-
ning of this angular range, and the switch 49 
to be actuated at the end of the range. 80 · 
Actuation of the switch 49 is indicative of the 
condition in which the card-reader 17 is fully 
closed, whereas actuation of the switch 48 is 
taken as being indicative of the condition in 
which the card-reader 17 is open. The switch 85 
49 while actuated by the cam 44, supplies an 
electric signal to the clutch 42 and, via a 
lead 50, to a programming unit 51 (Figure 3). 
The application to the clutch 42 of the lead-
ing edge of this signal is effective to disengage 90 
the clutch 42 and thereby arrest further rota-
tion of the cams 43 and 44. In the program­
ming unit 51, the signal is effective to start 
operation of a timer (not shown), to cause 
illumination of a second sign (not s~own) on 95 
the facia 10, and to provide a signal signify-
ing that the card is in position in the card.­
reader 17, the existence of this latter signal 
being (as explained later) an essential. for re-
lease of the dispenser to dispense a packet 100 
of .bank-notes. The second sign on the facia 
10 signifies ENTER PERSONAL-IDENTI­
FICA TION NUMBER, and illumination of 
this directs the customer to enter his appro­
priate personal-identification number using a 105 
set of ten push-buttons 52 (only two of which 
are shown) mounted in four rows on the facia 
10. 

The personal-identification number is in 
each case a decimal number of six digits. The 110 
ten puSh-buttons 52 are accordingly numbered 
with the ten decimal digits 0 to 9 respec­
tively, the six digits of the number being 
entered in order operating one push-button 52 
at a time. The six-digit number entered in 115 
this way is compared in the system with the 
six-digit personal-identification number en­
coded on the card, the comparison process be-
ing carried out digit-by-digit. In this latter 
respect, however, the encoding of the per- 120 
sonal-identification number on the card in­
volves N decimal numbers, each of ·six digits 
(where N is an integer larger than unity). The 
sum of these N-numbers taken without carry 
constitutes the relevant personal-identification · 125 
number, (N-1) of these constituent num-
bers being chosen by a random selection pro-
cess and the other being chosen· to give the 
required sum. The N constituent numbers are 
represented on the card in a binary-coded- 130 
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j. . ...~~ decimal notation by the presence and absence that a digit has been entered. The program- ·. • ,.. ... 
of holes 3, the positions on the card accorded ming unit 51 is responsive to this latter pulse 
to the binary digits of the different N numbers signal in the presence of the signal on the 
being intermingled with one another accord- lead 50, to silpply a triggering pulse via 
ing to a predetermined pa~. This reduces leads 63 and 64 to the units· 55 and 56 70 
th~· risk of the presonal'."identification number respectively; 
encoded On. the card being deduced from the When, therefore, the customer responds to 
card· alone or from comparison with other the illuminated sign ENTER PERSONAL-
cards. IDENTIFICATION NUMBER, by depress.,. 

In the present system the personal-identi- ing the push-button 52 appropriate to the 75 
.ti.cation number is decoded from the card by first digit of his personal-identification . num-
an arithmetical operation which involves effec- bet; pulse • signals signifying the value of 
tively the addition together :of the N binary- this digit appear on the output leads 61 of 
coded decimal numbers taking. one decimal the matrix 60. These pulse signals are applied 
place at a time . and ·without effecting any from the leads 61 to a register 65 to. effect 80 
carry from the relevant place to the next of therein temporary storage of the relevant value 
higher significance. The values of the decimal in binary-coded-decimal notation. The pulse 
digits of the N numbers are read from the signal that also appears on· the output lead 
card hi binary-coded-decimal notation by the 62 of the matrix 60, on the other hand, re-

20 card-reader 17. The card-reader 17 when sults in the application of a triggering pulse 85 
closed upon the card; automatically supplies to the sequencing units 55 and 56 via the 
signals on leads 53 in accordance with these leads 63 and 64. Each unit 55 and 56 is 
values. The manner in which these signals are responsive to this first trigering pulse to adopt 
used in the system will now be' described with the condition in which its stage I is in . the 
reference to Figure 3~ . ON state and all its other stages are in the 90 
. Referring to Figure 3, the signals on the OFF state. In these circumstances, · signals 
leads 53 from the card-reader 17 are applied representative of the first digit of a first 
to a selector urtit 54; Each decimal digit read of the N constituent numbers that are . read 
from the card is represented, according to from the card in the card-reader. 17, appear 

30 the binary-coded;.decimal notation, ·by the on the output leads 57 of the selector unit 54. :95 
signals appearing on an individual group of These signals are applied tQ a register 66 to 
four of the leads 53, there being in all 6N effect therein temporary storage of the rele:­
separate groups of four leads 53. The selector vant value in binary-coded-decimal notation. 
unit 54 is operated under the control of twO The register 66 receives via a lead 67 a 

35 sequencing units 55 and 56 to select the 6N trahi of regularly-recurring pulses ·supplied 100 
groups of leads 53 in turn, and to apply the from the programming unit 51, and these 
signals on the four leads 53 of the selected pulses are used therein to count down to. zeiy 
group to four output leads 57 respectively. the value stored. Until the content of the 
The sequencing units . 55 and 5 6 are each register 66 reaches zero, the pulses supplied 

40 formed by bistable stages connected in cas- via the lead 67 are gated from the register 66 l'OS 
cade, the unit 55 having (N+l) stages I to to a lead 68. The pulses appearing on the 
(N+ 1),. and the unit 56 seven stage I to lead 68 are accordingly in number equal to the 
VII. Each bistable stage has an ON, and an · first decimal digit of the first constituent num-
OFF, state:, but at any one time only one ber read from the card. These ·pulses are 

45 stage in each unit 55 and 56 is in the ON passed via t~ lead 68 to the register 65 110 
State; Initially, before the customer depresses where they each reduce by unity the con;. 
any of the push;.buttons 52, it is the stage tent of the register 65. Thus in the register 65 
(N + 1} of the unit 55, and the stage VII there is subtracted from the value of the first 
of the unit 5~, that are in the ON state. decimal digit entered by the cu8ton'.ler, the 

50 The ten push"buttons 52 marked 0 to 9, value (stored by the register 66) of. the first US 
control via ten individual switches 58 the decimal digit of the first of the N constituent 
energization of ten input leads 59 /0 to 59 /9 numbers that are read from the card. The 
respectively of a coding matrix 60. Depression subtraction process here is carried. out· as the 
of· any one of the push-buttons 52, with the equivalent of the addition to the content of 

55· consequent actuation of the associated switch ·the register 65 (in the scale of ten and with- . 120 

60 

58, energizes the appropriate one of the leads out carry) of the tens-complement of the ·· 
59 /0 to 59 /9 to. signal to the· matrix 60 the value stored by the register 66. · 
value of the deciinal digit entered by the The programming unit 51, after it has sup­
customer .. 'J;'he coding matrix 60 in response to plied to the lead 67 a number of pulses sufli-
this supplies to four output leads 61 pulse cient to ensure to ensure pi:>sitively that the •25 
signals that together signify the value of this register 66 has been counted down to zero. (for 
digit according to binary-coded-decimal nota.. example, after some sixteen pul8es ha\re been 
tioli. The matrix 60 in each case also supplies supplied); supplies· anbther triggering pulse to 
to a. fifth output lead 62, and thence to the the unit 55 (but not to the unit 56) via the 

~S programming unit 51, a pulse signal signifying lead 63. This triggering pulse switches stages f30 

... 

·•' 
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•. I of the unit 55 to the OFF state and stage When the customer depresses the push-but-
~· 

II to the ON state. In these circumstances sig- ton 52 appropriate to the second digit of his 
nals that are representative of the value of the personal-identification number, the resultant 
first digit of a second of the N constituent pulse signals on the output leads 61 of the 

5 numbers read from the card, appear on the . matrix 60 cause entry of the value of this 70 

-.- leads 57 to result in temporary storage of digit into the register 65. In addition, the 
this value in binary-coded-decimal 'notation, in resultant pulse signal on the lead 62 gives 
the· register 66. As before, pulses supplied to rise to a triggering pulse on both leads 63 and 
the register 66 via the lead 67 are gated to 64. The unit 55 is as a result set to the con-

·10 · the lead 68 until the content of the register 66 dition in which its· stage I is in the ON state, 75 
is counted down to zero. The pulses gated whereas it is the stage II in the unit 56 
to the lead 68, being in number equal to the that is now set to this state. In these circum-
value of the first digit of the second consti- stances the signals appearing on the leads 57 
tuent number, effect the subtraction of this are representative of the second decimal digit 

15 value from the content of the register 65. of the first constituent number read from the 80 
The programming unit 51 again supplies a card. The value of this digit as temporarily 

triggering pulse via the lead 63 to step the stored and counted down in the register 66, 
unit 5 5 on tO the condition in which the next is (by means of the pulses gated to the lead 
stage, stage III, is in the ON state. As a 68) subtracted from the value of digit stored 

20 result, signals that are representative of the by the register 65. Following this, the pro- 85 
first digit of a third constituent number read gramming unit 51 supplies a triggering pulse 
from the card, appear on the lead 57 to effect via the lead 63 to set the unit 55 to the 
temporary storage of this digit in the regis- condition in which its stage II is in the ON 

' 25 
ter 66. The pulses gated to the lead 68 in stae, and the value of the second decimal digit 
counting down to zero the content of the of the second constituent number is then, in ·90 
register 66, accordingly subtract the value of its turn, subtracted from the content of the 
this digit from the content of the register 65. register 65. This process is repeated, with the 

·v 
The above process of subtracting the value stages III to N of the unit 55 being brought 

of the first digit of a constituent number from successively to the ON state, to subtract in 
30 the content of the register 65 is carried out tum from the content of the register 65 the 95 

in tum for all the N constituent nunihers on values of the second digits of the N consti-
the card, the stages l to N of the unit 55 tuents numbers. The subsequent switching 
being switched to the ON state successively. of the stage (N + 1) to the ON state in the 
After the value of the first digit of the last, unit 55, results in a pulse on the lead 69 

35 Nth, constituent number has been subtracted and . this, as before, is passed via the gate 100 
from the content of the register. 65, the pro- 70 to the counter 71 only if the content of 
gramming unit 51 again applies a triggering the register 65 is then zero. The pulse on the 
pulse to the unit 55 and this resets the unit 55 lead 69 also, as before, results in the appli-
to its initial condition in which stage (N+ 1) is cation to the register 65 via the lead 72 of 

·40 in the ON state. The switching of stage (N + 1) a clearing signal in preparation for the entry 105 
. to the ON state causes a pulse to be sup- by the customer of the third digit of his per-
plied from the unit 5 5 and via a lead 69 sonal-identification number. 
to a gate 70 associated with the register 65. The operation of. the system in response to 
The gate 70 is responsive to the state of the the entry of the third digit of the personal-

45 register 65, to pass this pulse on to a counter identification number and then, in tum, of lIO 
71 only in the event that the value stored in the fourth to sixth digits, is substantially the 
the register 65 at this time is zero. Clearly, same as described above. Upon entry of the 
the number stored is zero only if the sum relevant digit the unit 55 is reset to the con-
without carry, of the first digits of ·the N dition in which its stage I is in the ON 

50 constituent numbers read from the· card, is state, whereas the unit 5 6 is stepped on to the 115 
the same as the digit entered by the custo- condition in which the next of its six stages I 
mer. There is no enter in the counter 71 to VI is in this state. Thus, in response to 
in the event tha~ this equality does not exist, entry of the fourth to sixth digits in tum, 
since in these circumstances the value stored the unit 56 is set successively to select for 

55 in the register 65 is not zero. reading out into the register 66 the values i20 
The . pulse supplied from the unit 5 5 on of the digits in the fourth to sixth digital 

the lead 69 is also supplied to the program- places respectively of the N constituent num-
mfug unit 51. The unit 51 is responsive to hers encoded on the card. While the unit 5 6 
this pulse to apply to the register 65, via a is set to select for reading out the values of 

60 lead 72 and after a shon delay, a pulse signal the digits in -any one of these digital places, 125 
clearing the register 65. This ensures that the the unit 55 is stepped on through the N 
conte:qt of the register 65 is positively returned states in which· its stages I to N are sue-
to uro, in preparation for the entry by the cessively in the ON state. The values of the 
customer of· the next, second decimal digit digits in the . relevant digital place in .the N 

65. of his personal-identification number. constituent numbers are therefore read out i30 
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successively into the register 66, and are entered m~nually and the"·pers1:>n8,l"-identi-
acco.rdingly subtracted from the content of fication number encoded on the . card). At 
the register 65. After subtraction of these N the same time the programming unit 51 
values, a pulse on the lead 69 is gated to the clears the counter 71 to restore the system 

5 counter 71 by the gate 70 o:nly if the content to the condition existing just prior to the 70 
of the register 65 is then zero. manual entry by the customer of his . per-

When a pulse appears on the lead 69 fol- sonal-identification number. (The connections 
lowing entry of the sixth digit of the per- required within the system for initial clearing 
sonal-identification number,· the progranlming purposes are not shown in the drawings in 

10 unit 51 supplies to the lead 64. a triggering the interests of clarity). 'l'be system operates 75 · 
pulse to switch. the stage VII of the linit 5 6 in exactly the same manner in response to the 
to the ON state. This switching to the ON second · entry of the personal-identification 
state of the stage VII causes a pulse to be number by the customer, as to the first 
supplied via a lead 73 to a gate 74 associated entry.· If as a result· of the second entry, 

15 with the counter 71. The gate· 74 is responsive the three essential conditions at the unit 75 ·so 
to the count of the counter . 71 to pass this are still not ·satisfied,· the ·dispenser 76 is 
pulse on to a dispenser-interlOck unit. 75 only again not released and the customer is again 
in the event that the c0unt is six; Clearly, the directed to enter his personal-identification 
co1lnt is six only if the six-digit personal- number. Satisfaction of the ·three essential 

20 identification number entered by the custo- conditions at the unit 75 after eithCr the · · '85 
mer using the push-buttons 52, is identical to second or third entry, results in release of 
the six-digit personal-identification number the dispenser 76 in the. manner described 
encoded on the card in the card-reader 17. above in relittion to the first entry. However, 

The dispenser-interlock unit 75 is operabfo if after the ·third enttjr the three conditions 
25 to supply energization current via a lead 77 are still not all satisfied, the transaction is -~90 

to the dispenser 76, so as thereby .t<> release treated as invalid, the unit 51 iespcinding 
the dispenser 76 to dispense. one to three successive pulses on the lead 80 to 
packet of bank-nores, in response to the illuminate a: fourth sign ·(not shown) on the 
pulse passed to the unit 75 by the gate 74. facia 10 (Figure 2) instead of said third 

30 The operation of the unit 7.5 in this respect sign. The f¢urth sign when illuminated indi;. '.9"5 
is howe'Ver inhibited while signals are absent cates to the customer that the transaction ·is 
from either or both of leads 34 and.· 78 con- void and that his account will not be debited. 
nected to the unit 75. The lead 34 is the The programming unit 51 is responsive 
output lead of the code-.recogniti.on unit 33 to the circumstanees in which either ener-

35 (Figure 2), and a signal appears on this lead gization current ~s supplied to the lead 77, 100 
34 only if the card passed into the card- or three successive pulses are received on the 
reader 17 has the magnetic-recordings appro- lead 80, to supply a signal via a lead 81. 
priate to· the authentic card. A signal is sup- to. reverse the mot0r. 26 and re-engage the 
plied from the programming unit 51 to the clutch 42 (Figure 2). This signal is applied to 

40 lead 78, on the other hand, only while there the lead 81 by the programming unit 51, and 105 
is a signal on the lead 50, that is to say, only said. fourth sign is illuminated, also in the 
while the card-:reader . 17 is· closed upon a event that the pre-set period of the timer 
card. Thus it is only if. the following three (referred to above) in the unit 51 expires: 
conditions are ·all satisfied that the dispenser This latter timer is set iri. operation by the · 

45 76 is released: the card has the magnetic- leading edge of the signal applied to the 110 
recordings appropriate to an autheritic card; lead 50, and is pre-set to run for a period 
the card-reader 17 is dosed upon a card; adequate to enable manual entry of the per-
and the personal-identification number en- sonal-identification number three times under 
t_ered manually by the customer is the same direction of the system. The appearance of 

50 coded on the card. energization current oil the lead 77, ·or of 115 
as the personal - identification number en- three· successive pulses on the lead 80, bc'.fore 

A gate 79 is responsive to the circtim- expiry of the pre-set period, automatically 
stances in which energization current is not . terminates operatfon of this timer. · · 
supplied to the lead 77 following the pulse Referring again to Figure 2, the applica-

55. on the lead 73, so as to provide a signal on tion to the lead 81 of the· signal that re- 120 
a lead 80 Signifying that the ~ essential verses the motor 26 and re~ges · 
conditions have not all been satisfied. The the clutch 42, .· results in · drive 
programming unit 51 is responsive to the to the · cams 43 . and 44 rotating· 
pulse on the lead 80 to illuminate a third them back to their original angular positions. 

60: sign (not shown) on the facia 10 (Figure Accordingly, the roller 29' is lowered to hold 125 
2), this sign when illuminated directing the the card against the stati<>nacy roller 29, and 
customer to enter again his personal. - iden- the stop -46 is then raised.' The head 38 'is 
tification ni.unber (although of course the Sig- raised so as to open the card-reader 17, and 
nal cin the lead 80 inay ariSe- froin a ca:use the switcli 48, instead of the switch 49, is 

65. other than difference between the nri.mber actuated. Actuation . of the switch 48 results i-30 
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in the supply- of ; pulse signal to disengage 
the clutch 42. This signal is also -applied to 
a timer unit 82 that in response thereto i:e-
engages the clutch 24 for a pre-set perio!f 
only. Re--energization of the clutch 24 couples 
the rollers 27 to 29 to the reversed motor 
26 to that these are now rotated in their 
reverse senses opposite to the arrows F. 
The card between the rollers 29 and 29' 

10 is accordingly withdrawn completely from the 
card-reader 17. During withdrawal the card 
is deflected by the spring 35 downwardly 
through the cpcning 36 to fall into a suit­
ably-placed bin (not shown) so as to be 

15 retained within the system. The card is ulti..: 
mately retrieved from the system by bank 
~taff both for accounting pitrposes and _ re­
issue to the appropriate customer. In those 
circumstances where a packet of bank-notes 

20 is not dispensed, that is to say, those. cir­
cumstances in which for any re~son three 
successive pulses are supplied to the unit 51 
via the lead 80 (Figure 3), or the pre-set 
period of the timer _in the unit 51 runs out, 

25 the card is marked to signify this as it is 
being, or is about to be, withdrawn from the 
card-reader 17. To this end, an electro­
magnetically-()perated punch (not shown) may 
be arranged to be energized from the pro-

30 gramming unit 51 in either of these circum­
stances, the punch being located adjacent the 
stop 46 so as to punch a hole or notch in the 
card just prior to withdrawal. 

When the pre--set period of the timer 82 
35 runs out, a signal to this effect is passed from 

the timer 8Z to the programming unit S 1 
via a lead 83. The unit S1 in response to 
this signal acts to prepare the system as 
whole (for example, by switching OFF the-

40 unit 23 and resetting the unit 33) for recep­
tion of another card at the mouth 11. 

45 

Provision may be made with the system 
for storing the personal-identification num­
bers of the individual cards already presen­
ted. In tJiese circumstances, as each new card 
is presented a search of the stored numbers 
may be made to discover whether the per­
sonal-identification number encoded on the 
newly-presented card is already stored. Pro-

50 vision may then be made to allow the re­
lease of the dispenser only in the event that 
the number encoded on the card is not 
already stored more than, say, tWice. 
- Additionally, the signals derived in the 

55· sys~em- may be used in -the provision of auto­
matic accounting- and like processes in bank-
fog and commerce. _ _ 

With the form of customer's card des­
cribed above with reference to Figure 1, the 

60 pulse-recordings 'carried by the · high-coer-
- civity magnetic oxide of the coating 2 are 

masked by 'noise' recorded in the low-co­
ercivity magnetic oxide. Although the use 
of magnetic-masking in this way provides an 

(j5- element of security it is certainly not an 

essential. In this latter resPe<:t, the coating 
2 of the customer's card may consist of high­
coercivity magnetic oxide alone, the pulse­
recordings being recorded in this material .. 
and being read by the head 31 in checking 70 
the authenticity of the card, as before. 
Alth0ugh no masking is used in these circum;. 
stances, the magnetic-recording head 30 ·is 
preferably retained and energi:r.ed with alter­
nating current as before, since this ensures 75 
that a card cannot satisfy -the authenticity­
check unless it carries magnetic: material of 
~ciently high coercivity. This applies 
whether or not the magnetic material on the 
-card carries pulse recordings that; would 80 
otherwise satisfy the check, since the action 
of the head 30 is to erase any recorded· sig-
nal from- inaterial having a coercivity. less 
than the predetermined high value. 

The dispenser for storing and ·dispensing 85 
pack~ts of bank-notes, may have the form 
illustrated in Figures 4 to 15. With this form 
of ·dispenser the bank-notes are packed; in· 
prearranged standard amounts, in semi-rigid 
cartons which are stacked in a column in a 90 
suitable container. The cartons·_ are ejected 
singly hom the base of the stack, on in 
response to each valid -_'request' by a custo-
mer. Each_ ejected carton is received- upon 
conveyor means whereby it is carried to a 
delivery point, in particular to a manually­
accessible Tecess where it can be taken out 
by the customer. The delivery point is spaced 
from the point of ejection of a carton from 
the stack, and barrier means is provided 
between the two points to prevent access to 
the stack from the delivery point. The con­
veyor means is arranged to carry the car-
tons past the barrier means along a path 
which is of a circuitous nature. In the latter 
respect, the conveyor means includes two rc­
cipracable trolleys a· first of which receives 
a package from the stack and conveys it in a 
prearranged fir8t direction to a positioo dis­
placed from the stack, the package. being 
there transferred to _ the- second trolley. The 
second trolley is adapted to reciprocate in a 
different direction (specifically, in a _dire~ion 
perpendicular to that of the first trolley), and 
during movement by the second trolley the 
package is acted upon by means which raises 
it to a higher level, arid this makes the pack-_ 
age accessible to the customer. 
_ Referring to Figures 4 to 15, the dispens~ 

includes a container 501 which is adapted 
to hold, as a loose fit; a column of the ~ck-_ 
ages of bank-notes· stacked one above the 
other, and which has a hinged rear-vvall 502 
(Figure 6) that is_ held in a clqsed position 
by _a dip-spring 503. The package-container 
501 is mounted. on a lower casing 504 that 
encloses the operating mechanism of the dis­
penser·. The container 501·.and the" casirig 504 
are enclosed together in an outer $ecurity 
casing 505 (similar td a safe) _having a hinged· 
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J'.CK,,dooi: 5.06 .that is fitted withJocking,means 
(SOT (Figµte_ 6J: . . . . .. 

The · front. wa1f of. the . package,.container 
501 is pr<>Vided:at:::hs:fow.er. eacL with: a...slot 

S .508..- th1ough whieh. the. lowerm95t. package of 
the. stack in the. crimainer, ean. be~ ejected 
~n. a conveyor mechaniS.m iD; ~e fowei. casing 
5()4;. The ejection. of the .. Jowei'm0st carton~ 
paciago.is. effected~.by a. first. trolley 509 that 

lG constitutes a ba~ in die. contain~ .. 501, .• ~ 
the- ejected. paw~ . is. received. by a second 
trolley 5.10 ali~ .iri :front. of:. the slot. 508. 
'Die.. trolf".,S ate. reciprocated in timed 
S.e§iienee · ~Y links that.. are. driven· by a· cam. 

15 511 (Figures 8 and. 9) in the casing. 504,.the 
cam ~ 11 in. its: turn being, driven. by a:n elec,. 
tric motor. 512 mounted. beneath ·th~ casing 
504. Theenergization;di:cuitof the.motoi 5·12 
is closed by a relay that is. energiud._by the 
cui:rent,.signal supplied .on theJead 7t (Figure 
3), that is to say,. by the: sigl1.1!.l• s1:1pplied. in 

20 

tesp0nse. to the oorr.ect presentation to the . 
card;.re€eption unit of an authentic. card· and 
the .manual entry oI the. correct personal,. 

25 identification number.. . 
The first· trolley 509 is slidable in slots or: 

rails 513 (Figure. 7) in a pl~. fonniilg the 
lid of the · caaing 504,- and is conl\lected~ by 
a pin,.in,.slpt 514: to. one end of a lever 515 

3Q that is pivoted by. its. other. end at si6. to a 
cam plate 517. The lever 5.15 extends .. o'7er 
a bridge 518, and a. bolted roller. :S:l9. secured 
to an intermediate point of the lever. 515, 
extends downwards through0 a:· slot .SiO. in the 

35. bridge 518 to engage in a slot 521 of.the cam 
5 n. (Figure 8). .. . . 

In a, similar ma.IUJ.er the. secttnd: trolleY-
510 is reciprocable in slots.· or .rails 522. 
(Figures 7 and 10) in an enclosed transverse 

40. runway 523 at the front. of the dispemer- and 
to one. side' of the casirig 505 .. The base. struc­
ture of the trolley 510 makes· a .. pin~anckslot. 
connection 524 with one limb. of. a cranked. 
lever 5iS that is. pi:Yoted . at its elbow 526. 

45. ts> the cam- plate 517. The lever. 525 has at 
~e end of its other. limb a bolted roller 527 
that extends downwards through.a s1o~ 5Z8. of 
the· bridge 518 to enga~ in. the: slot .. 521 of 

.50.. 

.65.. 

the Cam 511 at a point spaced.from the· roller 
519~ . 

When the. cam 51.1 is set into rotation by· 
the motor 512. ii closes a. switch 529 by 
depressing a roller,.arm 53.0 .. This holds the. 
motor-energizati0n .. circuit closed until .. after 
one complete, revoliltion of the. cam Hl,. a· 
v:..sfot 53 l in itsr periphery again frees. the 
roller'-aim 530 to Open the switcli. 5i9 and. 
thus break. the moteD-Cnei:giZation .circuit. and. 
stop-rotation of the. motor ill and. cam.-5.11. 
DU11ing this complete· revolution. of: the cam 
Sll, the lever8. 515 and 525 .a~. swung by the 
rollers .SJ.9 and 527 respectively, in coopcra .. 
tion with the. cam,.slot:. 521, the first- stage. of 
cam,.trtovement reciprocating. the first trolley 
509. The• ti'olley 509.,. which· is: in~tially~ be;,-

tr'·· .. 

.. .--<~ 
neath .. the stack.. of cart_o.t'f:-packages.. (Figure 
ll):r- iit (irst withdrawn by·its· lever 515 left.. 
wards. aS'. seen in. Figure 11, to the position 
shown. ia broken lines.· As a result, the. stadt 
of cartoi:i..packa~s falls to the floor of the 10 
container. 501,. so that the lowennost carton 
$3.Z: comes ·in. frpnt Of • the trolley 509~ In 
consequ~ce, the trolley . 5 09 during ·its .retur.n 
moveµlent .. pQshes · the. lowermost carton 53-2 
through t~C. slot 508 of the container 501; 7S 
in the. manner shown in Figure 12; . The 
se€0nd. trolley·.510 is l~ated just belnw and 
in· :front.of the slot 508, and the carton 531. 
is. delivered. on to. it when the . strobi of . the 
first. trolley_ 509 · is completed (Figure 13). 89 
. The. silrlace. of the first trolley 509 is: p.Fe­

.ferably . provicied with two or more ribs· . ol' 
rail& 533- (ramped. or inclined at their fo!"W'a111i 
enclS). w~ reduce._ the area of contact,. and 
thus reduce the friction, with the undersurface 85 • 
of the stack of carto~s when~ the trolley. 509. 
is reciprocated. The cartori-:.stack bears on the· 
spring...ar:fu 53.4 of a. switch 535 to keep. it 
open. When the last earton of the- sta~k is 
4iscbargedi. the. arm 534- rises- to close. the 90 
s~itch. 535 and.,this energizes. the EMPTY 
sigil on. tbe facia. 10 {Figure 2) indicating that 
the. CQJ1tamer" 501 is void of packages, and at 
tbe .. same time breaks supply of the enabling 
signal to the lea~ 21 (Figures 2 and 3). • 95 

The second trolley 510 has a forward. le.w,. 
flange. 53'6. and an. upstanding rear,.wall.537, 

. between which the carton 532 is delivered. 
Upon. delivery of the carton 532, the second 
trolley 510 is set into movement by its.-le\1.U 100 
525 along a· horizontal path at. righ.t angles 
to the. path of the .first trolley 509 (Figure 7), 
moving initially rightwards from the .full,.Jine 
position .. to the· brokeil-,line position. represen~­
ted in Figure 15. 

A rectangular aperture in the base of the 
trolle.y 510 is,occupied by a pivotally-mounted 

105 

plate 538 that has a' boss 539. A rod 540-is 
carried. by . bearings underneath the trolley 
no; to.. extend beneath the boss 53-9 trans- ll-0 
V.er~y of the . direction of movement of the: 
trolley· 510. The rod 540,. which has opposite 
ends _of ~uare section (Figilre 15), carries- a. 
pin,541 that engages in a• helical-screw groove 
542 in. the. boss 539. · 1'J5· 

. The length of the rod .540 is. les.s than the 
distance between the side· walls of the run• 
way 523.: As the trolley 510 moves· from its 
initial position -(full..:line in Figure 10) to. the 
right a~ seen: in: Figure 10, the· ~ocl 540 at- 120 
one. end rides against a projecting. guide rail 
543 (Figure 10). This moves the roa- 540: 
axially in . .its bearings. towards the inner side..: 
wall of the. runway. 523,. with the result that 
the. pjn. 541,. moving in the screw slot 542,. ~~5 
caus~ the:plate.538·-to rise about its piv.ot t() 
an. upstanding.· position, as . seen in broken 
line in' Figm:e 15. The end of the carton 
:S32- riear. to the flange 536 of the trolley 510 
is. th"1s. raised •. During ~his movement the. car"'. 130 
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' ton: is centered on the trolley 510 by guide Figures 16 and 17. This part of -the body .. rails, 544 on the inner side-wall of the run- of the blank also has two spaced and parallel 

way 523. transverse slots 558. The front and rear faces 
Over the, initial or rest positfon of the of the blank both. carry areas of adhesive (pre-

s second trolley 510 there is mounted a rigid ferably of self-sealing variety), as illustrated. 70 
•• platform· 545 with a ramped. or chisel edge To erect the carton the side-flaps 556 are 

54"6 located just above the level of the upper folded in, the fold-lines 557 allowing each 
edge of the flange 536 of the trolley 510. The side-flap 556 to be folded into a "tunnel" or 
end of the carton 532. raised by the plate 538 "box .. girder" type of reinforcement; · The 

10 is above the level of the platform· edge 546, outermost edge of each flap 556 adheres to 75 
and· as the trolley 510 returns to its original the inner surface of the body of the blank 
pesition, the front of the carton rides over the but does not overlap the. slots 558 (Figure 
edge 546 and the carton is in consequence 18). The bank-notes to be contained by the 
pushed onto the platform 545 by the rear carton are folded and inserted to nest be-

15 wall 537 of the trolley (as seen in broken tween the side reinforcements, and the end'- 80 
lines in Figure 15). The platform 545 consti- flap 553 is then folded in and over, to be 
tutes the base of an apertured. recess 547 covered by the imperforate half of the blank 
(Figure 4), which may have a hinged cover, which is folded in and over at the fold-lines 
from which the customer can remove by hand 5 5 5. The adhesive areas come together to seal 

20 a carton delivered by the trolley 510. the carton closed in this manner. 85 
As· a guard against jamming, the platform The slots 558 allow inspection to make sure 

545 is adjustable vertically and, or alterna- that the carton is loaded, and also facilitate 
ti:vely, may be formed on its undersurface :with tearing to open the carton. It will be ·noted 

.. , a longitudinal· slot to accommodate the upper that a side wall of the carton is formed by 
25 edge· of. the raised plate 538 (which in this the board between the fold-lines 555, and 90 

case may extend up above the level of the · provides an unbroken "edge" to · the carton. 
"chisel" tip of the platform). During, the re".' The cartons are packed into the rontainer 
turn movement of the trolley 510 the rod 501 with these carton-edges in a position to .. 540 rides against a guide rail 549· on the constitute the leading edge when the carton 

.30 inner side-wall of the runway 523. This dis,. advances to the chisel-edge 546 of the plat- 95 
places the rod 540 axially back· to its original form 545, and since this carton-edge is un-
position, and thus by reversal of the screw broken the risk of jamming or catching on 
action between the pin 541 and slot 542, folds the edge is reduced. Similarly the cartons are 
down the plate 538 to be flush· with the baEe preferably packed with the slotted face 558 

.30 of. trolley 510 . uppermost so that the imperforate face on. the 100 
Brush-like flexible bristle or wire elements opposite side of the carton. rides on to the 

550 are mounted in the slot 508 to hold down platform 545. Each carton is provided with 
and. steady the lowermost carton during ejec- . an ex.ternal marking 559-(for example, a. blue 
tion from· the container- 501 as descnbed or other coloured strip) in a selected place at 

40 above; an edge of the carton, in order to facilitate 105 
As a safeguard against improper operation, the work of correctly orientating the cartons 

a pin 5:51 engages the cam drive. The pin 551 when these· are being stacked into the con-
is. withdrawn to release the cam 511 for rota,. tainer 501. 
ticn, by a solenoid 552. that is energized by To facilitate erection of the carton there 

45 the.current supplied from the dispenser-inter- may he provided· a shallow rigid tray into 110 
lock unit 75 (Figure 3). - which can be fitted the slotted half of the 

The carton-packages used in the dispenser body of the blank. The base of the tray may · 
described. above are preferably formed. of have rib-like projections to receive the slots 
stiff foldable material such as cardboard. A 558. When the slotted half of the blank is 

50 convenient example of carton and. a method pressed into this tray the sides of the carton 115 
of. its formation from a card blank will. now are accurately turned up by the tray-walls, 
be described with. reference to Figures 16 io and. may then be folded over and sealed as 
19. described above. This operation may be car-

Referring to Figures 16 to 19, the blank ried out by hand, but erection· may be by .. SS is a substantially rectangular sheet of card machine. 120 
ha:v.ing at one end. a ·narrow. end-flap 553 It should be understood that the invention 
separated from the body of the blank by is not limited solely to the specific details des-
two closely-spaced. and parallel- fold,.lines 554. cribed above; such details may be modified, 
The. body of the blank is divided. by- parallel in order to meet various conditions and re-

60 fold .. lines 555 into two halves which are. sub-· quirements · ·encountered, without departing 125 
stantially square; The half having the end:- from the scope of ·the invention. 
flap. 553 has opposite side-flaps 556 each" Attention is directed to co-pending Patent 
with four closely-spaced and. parallel. fold- Appli~tion Nos 10537 /67 and 10003/68 
lines 557, the outermost of which. may be fur- (Serial Nos 1223556 and 1223557) which are 

65 ther . weakened by perforations, as shown in in the name of Smiths Industries Limited 1.30 
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alone, and which include the same description 
with reference to Figures 1 to 3 as the present 
specification. 

WHAT WE CLAIM IS:-
1. Access-control equipment for selectively 

enabling access to a facility_, comprising first 
means for reciving a pan at least, of a coded 
token presented to the equipment . and for 
admitting the token funher to the equipment 

10 only in the event that said pan has a pre­
determined characteristic, said characteristic 
being a characteristic indicative, at · least 
partly, of authenticity of the token, second 
means for receiving any token admitted as 

lS aforesaid to read from · the admitted token 
infonnation encoded thereon, third :means that 
is selectively operable to enable access to said 
facility, and founh means for operating said 
third means in dependence upon the informa-

20 rion read from said token, said first means 
including afr .entnince to the equipment .for 
the presented token, a shutter device for 
blocking entry of the· presented. token through 
the entrance, and shutter-control means for 

25 displacing the shutter device to admit the 
token through the entrance only in the .event 
that the . said part has said predetermined 
characteristic. 

2. A\X:ess-control equipment according to 
30 Claim 1 wherein said. ·predetermined charac­

teristic is the existence in said part of the 
token of holes having a predetermined spatial 
distribution; 

3. Access-control equipment according to 
35 Claim 2 wherein the sa:id shutter-control 

means fucludes a plurality of spaced light­
re5ponsive devices, . and means arranged to 
respond to the condition in which light is re­
ceiVed by only a predetermined combinati<>n •o of said light-responsive devices to displace 
sair shutter device to admit the token through 
said entrance. 

4. Access-control equipment according to 
any one of Claims 1 to 3 wherein said seoond 

45 means is spaced from said entrance, and the 
equipment includes a token-transport: arrange~ 
ment for transporting· along a path to said 
second means any token admitted to the 
equipment through said entrance. ·. . 

so 5. Access-control equipment according to 
Claim 4 including a detector device positioned 
along said path to de~ whether· the trans­
ported token has a · prederermined further 
characteristic, and means for inhibiting· oper-

55 atioo of said third means in the ·event that 
said further characteristic is· not detected by 
said detector device. · 

6. Access-control equipment according to 
Claim ·5 wherein said ·detector device.is a de-

60 vice for detecting · whether . the_ tramported 
token carries magnetic recording, 

7. Access-control equipment_ aceording to 
Claim 6 including a device positioned along 
said path at a point in advance of said de-

~ 

tectc>r device, for erasing magnetic recor<fit1g 65 
from magnetic material having less :than: a 
predetermnied coercivity passing that point. 
. 8. Access-control equipment according to 

any one of Claims 1 to 7 including manually­
operable .means for entering into the ·equip- 10 
ment a plural-character wOTd, . the particu1at 
selection, and comparison means for detecting 
word entered being dependent upon manual 
whether a predetermined correspond,ence exists 
between the information read from the token 75 
and the said word entered into the· equipment_ 
manually, ·the arrangement being such that 
said third ·means is operable to enable access 
to said facility only in the event that said 
predetermined· correspondenee · is detected. · 
_ 9. Acc~-control accordjng to Claim 8 

·wherein said manually-operable means ·in­
cludes a set of manually-operable keys. 

10. An item-dispensing system including 
access-control equipment according to. any ooc 
of the ·preceding claims.· 

11. An item-dispensing systei.n comprising 
means_ for receiving a part only of a eoded 
token presented to the system and fOT admit~ 
ting the remainder of. the· token to the system 
only in the event that said part has a. predeter­
mined characteristic, said characteristic· being· 
a characteristic indicative, at least partly, of 
authenticity Of the token, token - reading 
means for reading from any token admitted as 
aforesaid· information encoded there0n, means 
which is operable manually for entering a 
number into the system, the particular num ... 
ber entered being dependent upon manual 
selection, item - dispensing means which is 
selectively operable to · dispense from a: re­
serve of items at least one such item upon 
each operation of the item-dispensing means, 
comparison means arranged effectively· · to 
ci>mpaie a number dependent upon the in­
formatfon read frOm the token with the said 
number entered into the system, said' com­
parison means being arranged to operate said 
item-dispensing means to dispense at least one 

80 

SS 

90. 

100 

lOS 

of said items as aforesaid in dependence· upon 
whether a predetermined ci>ttespondence 'exists 
between the compared numbers, said. first 
means including an entrance to the system for 

1
, 

a· coded token, said token-reading means being . 
spaced from said entrance, a token-transport 1 lS 
arrangement for transporting to said token~ 
reading means any token admitted fully ·to 
the system through said entrance, a shutter 

110 

device: for blocking . entry through· . said :en-;" '. 
trailce of a token presented to the sy8tem'; 120 
means for detecting whether said part, of a 
token presented to the system at· said entranC:e 
has said predetermined . characteristic; and 
means for displacing Said . shutter. deviee· to· 
admit the token through· said entrance only 
in the emit ·that said 'predetermined chatac-
teriStic is detected. · 

.i.'.(: .. 

125 

1~. An item-dispensing · system according 
· to Claim 11 wherein said pi'edetermiri.Cc;l' · ·· 
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alone, and which include the same description 
with reference to Figures 1 to 3 as the present 
specification. 

WHAT WE CLAIM.IS:-
5 1. Access-control equipment for selectively 

enabling access to a facility, comprising first 
means for reciving a part at least, of a coded 
token presented to the equipment and for 
admitting the token further to the equipment 

10 only in the event that said part has a pre­
determined characteristic; · said characteristic 
being a characteristic indicative, at least 
partly, of authenticity of the token, second 
means for receiving any token admitted as 

lS aforesaid to read from the admitted token 
information encoded thereon, third means that 
is selectively operable to enable access to said 
facility, and fourth means for operating said 
third means in dependence upon the infonna-

20 tion read from said token, said first means 
including an entrance to the equipment for 
the presented token, a shutter device for 
blocking entry of the presented token through 
the entrance, and shutter-control means for 

2S displacing the shutter device to admit the 
token through the entrance only in the event 
that the said part has said predetermined 
characteristic. 

2. A.:cess-control equipment according to 
30 Claim 1 wherein said predetermined charac­

teristic is the existence in said part of the 
token of holes having a predetermined spatial 
distribution. 

3. Access-control equipment according to 
3S Claim 2 wherein the said shutter-control 

means includes a plurality of spaced light­
responsive devices, and means arranged to 
respond to the condition in which light is re­
ceived by only a predetermined combination 

40 of said light-responsive devices to displace 
sair shutter device to admit the token through 
said entrance. 

4. Access-control equipment according to 
any one of Claims 1 to 3 wherein said second 

45 means is spaced from said entrance, and the 
equipment includes a token-transp0rt arrange­
ment for transporting along a path to said 
second means any token admitted to the 
equipment through said entrance. 

SO 5. Access-control equipment according to 
Claim 4 including a detector device positioned 
along said path to detect whether the trans­
ported token has a predetermined further 
characteristic, and means for inhibiting oper-

55 ation of said third means in the event that 
said further characteristic is not detected by 
said detector device. 

6. Access-control equipment according to 
Claim 5 wherein said detector device is a de-

60 vice for detecting whether the transported 
token carries magnetic recording. 

7. Access-control equipment according to 
Claim 6 including a device positioned along 
said path at a point in advance of said de-

tector device, for erasing magnetic recording 65 
from magnetic material having less than a 
predetermnied coercivity passing that point. 

8. Access-control equipment according to 
any one of Claims 1 to 7 including manually­
operable means for entering into the equip- 70 
ment a plural-character word, the particular 
selection, and comparison means for detecting 
word entered being dependent upon manual 
whether a predetermined correspondence exists 
between the information read from the token 75 
and the said word entered into the equipment. 
manually, the arrangement being such that 
said third means is operable to enable access 
to said facility only in the event that said 
predetermined correspondence is detected. 80 

9. Access-control according to Oaim 8 
wherein said manually-operable means in­
cludes a set of manually-operable keys. 

10. An item-dispensing system including 
access-control equipment according to any one SS 
of the preceding claims. 

· 11. An item-dispensing system comprising 
means for receiving a part only of a coded 
token presented to the system and for admit.:. 
ti~g the remainder of the token to the system 90 
only in the event that said part has a predeter­
·mined characteristic, said characteristic being 
a characteristic indicative, at least partly, of 
authenticity of the token, token - reading 
means for reading from any token admitted as 95 
aforesaid information encoded thereon, means 
which is operable manually Jor entering a 
number into the system, the particular num• 
ber entered being dependent upon manual 
selection, item - dispensing means which is 100 
selectively operable to dispense from a re-
serve of items at least one such item upon 
each operation of the item-dispensing means, 
comparison means arranged effectively · to 
compare a number dependent upon the in- IOS 
formation read from the token with the said 
number entered into the system, said com­
parison means being arranged to operate said 
item-dispensing means to dispense at least one 
of said items as aforesaid in dependence upon 110 
whether a predetermined correspondence exists 
between the compared numbers, said first 
means including an entrance to the system for 
a coded token, said token-reading means being 
spaced from said entrance, a token-transport US 
arrangement for transporting to said token-
. reading means any token admitted fully to 
the system through said entrance, a shutter 
device for blocking entry through said en­
trance of a token presented to the system, 120 
means for detecting whether said part of a 
token presented to the system at said entrance 
has said · predetermined characteristic, and 
means for displacing said shutter device to 
admit the token through said entrance only 125 
in the event that said predetermined charac­
teristic is detected. 

12. An item-dispensing system according 
to Claim 11 wherein said predetermine~ 
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characteristic is the existence in said part of 
holes having a predetermined spatial distri­
bution. 
· 13. An item-dispensing system according to 

5 Claim 11 or Claim 12 wherein said itcm­
dispensing means comprises a container for 
holding the reserve of items, a delivery sta­
tion spaced from said container, and means 
that is selectively operable to transfer a single 

10 item from said reserve along a predetermined 
path from said container to said delivery 
station. 

14. An item-dispensing system according to 
Claim: 13 wherein said predetermined path is 

15 ''a circuitous path from said container ~o said 
delivery station. 

hibited in the event that the container is 
empty. 

16. An item-dispensing system according to 
any one of Oaims 11 to 15 including a facia 
that is adapted for mounting in a wall, said 25 
entrance and manually-operable means being 
provided on the facia to be accessible exter­
nally of the wall. · 

17. An it.cm-dispensing system substin­
tially as hcreinbefore described with reference 30 
to Figures 1 to 15 of the drawings accom­
panying the Provisional Specification. 

18. In a bank, an item-dispensing system 
according to any one of Claims 10 to 17; for 
dispensing packets of money. 35 

15. An item-dispensing system according to 
Claim 13 or Claim 14 wherein it is arranged For the Applicants, 
·that displacement of the shutter device to E. SWINBANK, 

20 admit the token through th.e entrance is in- Chartered Paten~ Agent. 
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