July 21, 1953 P. L LAW i 2,646,217
‘ ARTICLE DISPENSING SYSTEM '
Filed Oct. 26, 1949 5 Sheets-Sheet 1

4QK 20K
’ /

Qb

I
|
|
|
L

p pa2 ER -
n3 pc3 He N Fl6.1
Lol NA
He |
nal Inventor
Peter L. Low

ﬁy Parel, MQM

! Attorneys



July 21, 1953 P. L LAW 2,646,217

ARTICLE DISPENSING SYSTEM

Filed Oct. 26, 19489 5 Sheets-Sheet 2
T kd3 jrsS
‘ - . td6) tp3] pfIl nabl irs
sri )
J1 A PEREE

N3l FIG.2

Invernior
Peter L. Law

3y HWarw] 8 P2eal
Altorneys



July 21, 1953 P. L. LAW 2,646,217

; ARTICLE DISPENSING SYSTEM
Filed Oct. R6, 1949 5 Sheets-Sheet 3

Tl B i §7E T &

H
H
iH
H\l
iH

FI1G.3

" Inwventor
. Pefer L Law
By Ward Crssly ¢ Ypal

Alforneys.



July 21, 1953 P. L. LAW 2,646,217
ARTICLE DISPENSING SYSTEM
Filed Oct. 26, 1949 5 Sheets-Sheet 4

N

=

I

I

I

) o . 9stl I
Msinu;w 01- -'EI 49510 OSIT;__-I_I et SESI P2 8]
= '

I

]

I
| .
|
I
| sph
I
spl 5 »
| T
I 00s8 |
pre——
I 0359 N\g- I
| |
I 90s
I
I
I
l e
| .- I
* * |
: 1 8
; ;.’//////////l/l' '
| ol
| !
—_
- he -
| : FIG. 4
Invenlor
Peter L. Law

By Woraj oty § Preal



P. L. LAW
ARTICLE DISPENSING SYSTEM

July 21, 1953

2,646,217

5 Sheets-Sheet 5

Filed Oct. 26, 1949

|
P1eal

&

Invenior
Peter L. Loaw
Attorneys

B anof]

By

1zdz

Zdll
18




Patented July 21, 1953

2,646,217

UNITED STATES PATENT OFFICE

2,646,217
AR’I‘ICLE DISPENSING SYSTEM

Peter Lincoln Law, Roseville, near Sydney, New
South Wales, Australia, assignor to Communi-

cation Engineering Pty.

Limited, Cammeray,

near Sydney, New South Wales, Australia, a
corporation of Australia

Applma,tlon October 26, 1949, Serial No. 123,641
In Australia November 4, 1948

(Cl 235—61)

17 Claims.

1

The invention relates to article dispensing sys-

tems and in particular to such systems in which
articles of various character are dispensed from
-storage by the application of a code allotted to
each kind of article.

Hitherto in article dispensing syst ms of the
kind mentioned above, the articles are stored
in shelves, bins or the like, -which are provided
.with release mechanisms for each shelf or bin.
These systems furthermore comprise a selec-
tion device including a-selection unit to which
the code of a wanted kind of article is applied
by electrical contact means. This selection unit
operates directly the release mechanisms asso-
ciated with each of the shelves containing the
various kinds of articles.

Further provision is made to prohibit the op-
erator from keying up another code for the next
kind of article until the first article is released
‘from storage to avoid false operation of the sys-
tem.

When an article has left its corresponding shelf
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it operates a contact arrangement, which indi-

cates that the article has been released; and thus

enables the operator to- carry on with selec- -

tion of the next kind of article. .

~When many articles have to be keyed up in
. succession, valuable time iz .lost while the op-
erator has to wait for the signal that the ar-
“ticle has been released from storage. Accord-
ing to the invention this difficulty is-overcome
by including in the selection device of the . ar-
‘ticle dispensing system an auxiliary relay cir-
cuit arrangement which is influenced from the
selection unit, and operates the selected release
mechanism, at the same time freeing the selec-
tion device for further-operation. -

This auxiliary relay circuit- arrangement, ac-
" cording to a further feature of the invention also
frees the selection device when the code applied
“to said selection device.does not coincide w1th
~any cne of said release mechanisms. -

According to another feature "of -the inven-
tion the auxiliary relay circuit arrangement

comprises 4 timing device which sets the selec- :

“+ion device to its initial position when a select-

“ed article has not been d1scharged w1th1n a pre-
determined time period.

In cases where the article dispensing system

incorporates a pricing unit with a pricing and:

adding arrangement it can happen that the prie-
ing and adding arrangement cannot follow quick
.enough the selection of the various kinds of ar-
ticles. If the pricing and adding arrangement

cannot temporarily take any more price-indica- :
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- is missing.
.an order checking arrangement accordihg to

2

»thIlS, it influences according to another fea-
‘ture of the invention a -special relay provided in

the auxiliary relay circuit arrangement so that
this latter arrangement holds up the further re-
lease .of articles from their corresponding

-shelves until the pricing unit is again in a posi-

tion to take more price indications.

It is o further feature of the invention to pro-
vide the article dispensing system with a quan-
tity unit operated by said auxiliary relay cir-
cuit arrangement, whenever a plurality of ar-
ticles of the same kind has to be dispensed.

In systems of the type described above ar-
rangements can be made to check the price
indications for each kind of article by pressing
a checking key prior to the keying of the code
of an article to give the price indication of the

keyed-up article on the price indicator without

-releasing the article from storage, and without

transferring the price indication of the article
via a totalling unit to a message register.
Difficulties however arise when the operator

>immediately after  having keyed up the code of
.a kind of article presses the price-checking key

to suppress marking of the price of the select-
ed kind of article at the message register al-
though the article is actually dispensed.

To overcome this difficulty, means are provid-
ed: in the auxiliary relay circuit arrangement
which disable the price checking key until such

“time that the total cost of a batch of selected
articles is registered in the message register.

According to another feature of the invention

isolat ting keys are connected with the auxiliary

relay circuit arrangement, which enable an iso-
lation of the various units used within the sys-

~tem, for example the pricing unit, the totalling

unit or the quantity unit. These isolating keys

‘make it possible to isolate a faulty unit without

jeopardising the working of the whole system.
It is still another feature of the invention to

1.operate from the auxiliary relay circuit arrange-
~ment an order check lamp which lights up when-

gver any of the articles selected from one order
has not been dispensed for any reason, for exam-

.ple, when the bin has been empty or is in the
“process of re-loading.

This arrangement gives a
safe inidication that something is missing from
the order and that the order has to be checked
before the articles are handed over to the cus-
tomer.

As.long as small orders are handled this check
can easily be done to find out which of the articles
When big orders have to be handled
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another feature of the invention is provided
which indicates missing articles by reference to
the sequence in which they are selected, so that
the missing article or articles can easily be iden-
tified.

It is a further feature of the invention to step
up a rotary switeh in the order checking arranse-
ment for each article selected from storage and
to light & lamp each time an article is not re-
leased.

It is still a further feature of the invention to
step up the rotary switch only one step when a
quantity of the sarme kind of article is selected.

These and cther features of the invention will
e more clearly understood from the following
description in connection with the drawings in
which

Figs. 1 and 2 show schematically the electrical
circuits for the auxiliary relay circuit arrange-
ment according to one embodiment of the inven-
tion.

Fig. 3 shows a circuit diagram for an order
checking arrvangement adapted to operate in a
circuit arrangement shown in Figs. 1 and 2.

Fig. 4 shows a circuit diagram of a selection
unit, which can be used in connection with the
invention.

Fig. 5 shows the circuit diagram of a pricing
unit and totalling unit schematically indicated in
Pig. 2.

In the drawings the “detached contact” method
is used whereby the contacts of the relays are
shown where they appear in the ecircuit and not
necessarily near the relay which operates them.
All contacts are shown in their unoperated posi-
tion. The relays are marked with capital letters
and the corresponding contacts are marked with
the same small letters and an additional figure
to identify the various contacts operated by the
same relay.

In Fig. 1 an operator’s panel OP is shown in-
cluding a set of contact members or keys (K0 to
¥9) which by their operation according to a stock
number or code of a wanted kind of article trans-
fer this ccde via a cable { to a selection unit SU
which contains the necessary relays for the indi-
vidual selection of the various kinds of articles.
Cne example of a selection unit which can be
used in this system is shown in Fig. 4 and will be

cescribed later on. A more detailed description ;

R

i this selection unit is given in my co-pending
polication Serial No. 110,149, filed August 13,
849, for Selection Circuits, now Patent No.
A relay ¥ is energised whenever one
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] 72, 13 and f8 to establish a number of
circults as will be described later on. When the
final digit of the stock number or code has been
keyed up on the key set one of a group of relays
ST is energised which ultimately prepares over
its contact si2 a circuit for one of the switch
relays CR, corresponding to the wanted kind of
article. Over contact sti a further circuit is
closzd which operates in series with relay ST the
relay SP with contacts spi and sp2. Contact spi
further extends the circuit for the selected CR
relay which is operated when the third digit pilot
velay TD, operated over contact sp2, closes its
conitact 1d3. The relay CR marks the price of
the corresponding kind of article over contact ¢r2
and cable § at 2 pricing unit PU (Fig. 2). Over
contact crf a lecking circuit for the CR relay is
closed via a contacting device or trip contact TC
of a corresponding shelf or bin S, carrying the
selected article, and over contact cr8 the release
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vs BT t0 K8 is pressed and closes its con-
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magnet CM or any other release mechanism asso-
ciated with this shelf is operated to release an
article from this shelf. The article then tempo-
rarily interrupts the trip contact TC thus break-
ing the locking circuit for relay CR.

Besides the keys Kf to K9 for the selection of
articles the operator’s panel OP is equipped with
a cancel key CK to cancel a selection whenever
necessary, an “order complete” key OK, which is
pressed whenever the selection of a hateh of arti-
cles belonging to one order is completed, a price
checking key PK to enable a checking up on the
price indication of the pricing unit PU without
releasing any articles, and quantity keys QK two
of which are shown in the drawing, to key up
more than one article of the same kind. For each
quantity of two, three, four articles and so on a
separate key is provided.

A “busy” lamp BL lights up whenever part of
the system is busy and the operator has to wait
before he keys up another stock number or code.
A buzzer BZ signals that a number was not keyed
up properly, and a check lamp CHL tells the oper-
ator that not all the articles keyed up on the keys
K86 to K9 have been delivered and that therefore
the order has to be checked.

Before the various circuits for the working of
the system are described in detail the functions
of the various relays will be explained. When-
ever a switch relay CR is operated a pilot relay
CP (Fig. 1) is energised as well. Although only
one CP relay is shown it must be understood that
the CR relays can be arranged in groups and a
separate pilot relay CP can be associated with
each group; in this latter case the contacts of
these relays are either connected in parallel (for
make contacts) or series (for break contacts) as
required. This arrangement has the advantage
that a break-down of one of the relays does not
affect the working of the system as far as the
other relays are concerned.

Over a contact of the CP relay and a normally
closed contact of a TP relay an indicating relay
IR is operated which locks itself until the selec-
tion unit SU has released. At the same time the
relay IR starts a timing device consisting of the
slow release relay A or a chain of such relays and
the cancel relay CA which cancels the price indi-
cation and breaks the locking circuit for the re-
lays CR via a reset relay CS. The supervision of
the timing device is carried out by a time pilot
relay TP, which is always operated when all the
relays of the timing device (A and CA) are ener-
gised and further controls the operation of the
IR relay.

As soon as the CP relay and the IR relay are
energised a pilot auxiliary relay PA operates
which remains locked to the CP relay while the
articles are being released from their correspond-
ing shelves. The PA relay connects the control
relay N with the trip contact TC and the relay
CR to check whether the circuits via the trip
contact TC and the relay CR are closed or open
and to operate when the circuits are closed.

When the IR relay has been released again
after operation and subsequent release of relay
N as described later on an auxiliary locking relay
NA and an energising relay ER are operated. The
relay NA remains operated until an article is re-
leased and over one of its contacts (na8, Fig. 2)
operates the relay CPP to mark the price in the
pricing unit PU. At the same time relay ER
connects over contact er (Fig. 1) battery with
the selected release magnet CM for the release
of the warranted kind of article.




§ .-

2,646,217

5

Further relays (SR, RS and T) are provided

for the resetting of the various circuits, and the

relay CE, and the relay Chain X, Z give the nec-

essary supervisory signals to the operator.

The starting of any order is indicated in the
relay circuit arrangement by an “order start”
relay OS, while the completion of an order is
transferred into the relay circuit arrangement
by the “order complete” relay OC,

In case a checking of the price indications with-
out a release of articles has to be performed, the
price checking key PK operates the “price check-
ing” relay PC which at its contact pc3 disables
the circuit for relay ER and thus prevents ener-
gizing of magnet CM of any article subsequently
keyed up at the key set.

To release g certain quantity of the same kind
of article a quantity unit QU (Fig. 2) is connected
with the circuit. The function of this unit will
be described later on in detail,

The prices of the articles helonging to one
order are added up in a totalling unit TU which
is eonnected with the pricing unit PU, and oper-
ates as soon as the “order complete” signal is
given. The pricing unit PU and the fotalling
unit TU are shown schematically in Fig. 5. Ar-
rangements which can be used for the abovemen-
tioned purpose are in detail described in my
co-pending application Serial No. 110,979, filed

‘August 18, 1849, for Recording Arrangements for

Article Dispensing Systems, now Patent No.
2,608,348,
If one of these units gets faulty it can be isolat-

ed by a group of isolating keys which are indicated

in Fig. 2 by the key IKQ for isolating the quan- -

tity unit QU, key IKP for isolating the pricing
unit PU and key IKT for isolating the totalling
unit TU. As the totalling unit TU depends for
its operation on the operation of the pricing unit
PU operation of the key TKP disables also the
totalling unit TU. Whenever one of these keys
is thrown the other parts of the system operate
in the usual manner.

A detailed description of the various circuits

gnd their functions will be given hereafter: All 4
‘relay contacts are shown in their unoperated

position. However the following relays and their
contacts are normally operated. Relay A (Fig.
1) is energised from battery via slow release relay

"A, contacts na% and ir3 to earth. Over contact

a2 relay CA 'is energised and over contacts al

‘and cal relay TP is operated so that normally

the contacts col to cab and ipl to fp3 are in
their operated position. The slow release relay

‘X (Fig, 2) is normally operated over contact

kd3 and energises over its contact z the slow
release relay 2 which thus interrupts at its con-
tact 2 (Fig. 1) the circuit for the buzzer BZ.

‘The slow release relay RT (Fig. 2) is energised
“over contact. sri and closes its contact rf (Fig.
'1). The slow release relay T (Fig. 2) is oper-

ated over contact td6 and keeps its contacts i
and 2 (Fig. 1) open. .

When an article, for example an article with
the designation 280, is to be selected the operator
keys up the first digit of this designation on his
keyset by pressing the key K9 (Fig. 1). Thus
earth is connected to the selection unit SU over
contact oc?, contact rsh, contact fdl, operated
key K8, cable | to contact fi9 in Fig. 4. Each
key K0 to K9 is connected with one of the con-
tacts 718 to 719 for the operation of correspond-
ing relays 6F to 8F. Thus over the abovemen-
tioned circuit relay F is operated by the earth

on contact 718 over relay FN to battery. Relay:

<t

10

6
9F closes a locking circuit from battery over the
second winding of relay 9F, contact 9710 to the
common earth of the selection unit provided over
the lead 14 and contact rs2 (Fig. 1). . The relay
8%, furthermore, closes its contacts 9f0 to 979.
Corresponding contacts are provided for the oth-
er relays as indicated for relay OF by the con--
tacts 079 to 8710. :

The relay FN changes over its contact fn and
thus operates the slow release relay FA which
preparss over the contact fo. a circuit for the
relay F. As soon as the key K9 is released again,
relay FN is de-energised and releases its con-

‘tact fm, thus completing a circuit for the relay

P which now operates over the still closed contact
fa. This contact opens with a time delay but,
in the meantime, relay F has closed a locking
cireuit from battery over its second winding, con-
tact 75 to the common earth of the selection unit
SU. Relay F, furthermore, closes its contacts /2,

" #3 and 74 and, as shown in Fig. 1, lights up the

40

“husy” lamp BL over contact f4 and lead 10, and
energises over contact 73 and lead 11 the “order
start” relay OS, which locks itself from battery
over relay OS, contact ost, leag 3 (Fig. 2), con-
tact psr in the pricing unit PU to earth. Over
contact f2 and lead {2 a circuit is closed for the
KD relay, which locks over its own contact xdl,
contacts rs? and #d4 to earth. Over contact kd2
the “busy” lamp BL is kept alight. The relay F
(Fig. 4), furthermore, changes over the contacts
Fi0 to 719, thus connecting the leads from the
keys in cable { with the contacts sc0 to sc9 for
the selection of the second digit of the article
designation. - These latter contacts are connect-
ed over the contacts 00 . . . 0f8, 878 . . . 9/9 of
‘the abovementioned relays 0F to 9F with the sec-
ond digit relay groups consisting of ten groups
of ten reiays each as indicated by the relays 00S
to 89S and 90S to 998, which in turn when oper-

- ated close their contacts 8058 to 63si0, 08s0 to

6o

70

89510, 5850 to 38s10 and 9958 to 99s10.

‘When the operator now presses key K0 to select
the second digit of the article designation, earth
on the keys is connected over operated contact
718, contact sc8, operated contact 870, relay 90S,

‘relay SN to battery, so that these two relays oper-

ate. Relay 808 closes a locking circuit from bat-
tery over its second winding, contact 90s18 to the
common earth on lead 4 and, at the same time,
closes its further contacts 98s0 to 90s8. Relay
SN operates contact sn, thus energising the slow

‘release relay SA which, over contact sa, prepares

a circuit for the relay SC. As soon as the oper-
ator releases key K@ again, relay SN is de-ener-
gised, and thus relay SC can operate over the
released contact sn, the still operated contact sa
(as relay SA is slow to release), relay SC, to hat-
tery. 'This latter relay closes a locking eircuit
for itself over its second winding and contact
scl®, so that it remains operated when the relay
SA releases and breaks the original operating

.cirecuit.

Relay SC changes over its contacts sc8 to sc8
and thus connects now the leads from the key-
set with the third digit relay group -consisting
of the relays 8ST to 93T with their contacts
9st! and 8st? fto 9sti and 9si2. The operation
of key K8 to select the third digit of the article
designation 980 connects earth over operated
contact fi8, operated contact scd, relay 0ST to
battery, thus operating this relay which locks
itself over its own.contact 0sti, relay SP, common

~earth lead {4, contact sr2 (Fig. 1), to earth. As

soon as key KO0 is released again and thus earth
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is removed from relay 8ST, relay SP can operate
the abovementioned locking circuit, closing
its centacts spi and sp2.
For each article to be selected a particular
switeh relay, indicated in Fig. 4 by the relays CR
and X, is provided, which is connected with
one of the terminals TB2 of a jumpering frame.
Another group of terminals TB{ of this jumper-
ing frame is connected with corresponding con-
tacts €Gs8 . . . 28s8 . ... By connections be-
tween the terminals TB! and TB2, as for exam-~
ple indicated by the connections L! and L, any
of the relays CR to CRX can be connected with
any of the contacts so that it is possible to allot
any oi the available designations to the relays
initiating the dispensing of the various articles.

The operated relay SP closes, as mentioned
above, its contacts sp!f and s»2. Contact sp2
cperates relay TD (Fig. 1) over the lead {83, while
contact spi completes the circuit for the selected
CR relay ag earth is put on lead 5 by the closing
of contact 1d3d (Fig. 1). At contact #df (Fig. 1)
earth is removed from the keyset and at contact
td& the locking circuit for relay KD is inter-
rupted. Thus the circuit for the slow release
relay X (Fig. 2), which was inberrupted at con-
tact kd3, is closed again, so that this relay does
not release the slow release relay Z. If neces-
sary, more than one relay can be used in such a
time deley circuit to get a longer release time.

The CR relay thus operates, as shown in Fig.
1, from earth over contacts pa3, na3 and nfZ,
closed contact id3, contact gp?, closed contacts
spi, BstZ and 98s8 (Fig. 4), relay CR, lead |5,
contacts na? and cs (Fig. 1), relay CP, to battery.
Relay CR transmits over contact c¢r? a price
marking via cable 6 to the pricing unit PU (Fig.
2) as will be described later on in more defail.
At contact ¢r3 (Figs. 1 and 4) a circuit is pre~

ch
C

pared for the corresponding release magnet CM -

in the shelf unit S carrying the articles and at
contact ¢! a new circuit for the relays CR and
CP is established over the trip contact TC asso-
ciated with the magnet CM in the shelf unit S.
In case another designation was keyed up on
the keyset, another CR relay, for example the
relay CRX and the corresponding magnet CMX
and trip contact TCX, would be selected for op-
eration.

Relay CP opens its contact cpd (Fig., 2) to dis-
connect the quantity relay QP from the quantity
unit QU and furthermore closes its contacts epl
to cpd (Fig. 1). At contact cpl a parallel cir-
cuit to contact na? is established. Contact ¢»3
prepares a circuit for the clutch magnet CM.
Over contact c¢p2 the relay IR is energised via
contact pai, cperated contact {p2, relay IR to
battery. Relay IR completes a locking circuit
from earth over its operated contact ir2, contact
n2, operated contact td2 and its second winding
to battery. Contact ir5 (Pig. 2) closes another
circuit for relay T and contact ir5 connects earth
with the quantity unit PU. At contact ir3 (Fig.
1) the circuit for relay A is interrupted but as
this relay is very slow releasing it does not re-
lease immediately.

A circuit is closed for the slow release relay
PA from earth via operated contacts cp? and irt,
relay PA to battery. At the same time confact
i+ prepares a circuit for the release relay RS,
which, however, cannot operate as contact cal is
still open. As the PA relay has operated the
circuit for the first winding of relay IR is inter-
rupted at contact pat and a new circuit for relay
PA is established over this contact. Contact pad

10

8
(Fig. 2) takes earth off the quantity unit QU,
but this earth is still supplied via contact 8.
At contact pe? (Fig. 1) a circuit is prepared for
the rolays ER and NA.

The changeover contact a3 takes earth off
the train of contacts na3, pf2, td2 and ¢p2 and
connects these contacts with the N relay. Thus
the CR relay and the CP relay depend now on
the locking circuit via the trip contact TC. If
the trip contact TC and contact cri are prop-
erly closed, the relay N is energised from earth
via trip contact TC, onerated contacts cri, st2
and spi, contacts ¢p2, operated contact £d3, con-
tacts pf2 and neS, operated contact pad, relay
N to battery. Thus the cperation of relay N is
an indication that the trip contact TC is work-
ing properly. Relay N closes its contzact ni and
opens its contacts n2 and n3. At contact nl a

circuit is closed from baitery via the RS relay,
operated contact ni, contact gp3 to earth. At
contact n3 the civcui for the relays ER and NA
is further interrupied and st contact n2 the
locking circuit for relay IR is broken so that this
relay now releasss and at contact ir2 puts earth

ot

contacts 7t and rsi{. The “busy” lamp BL
kept alight over contact rs5 while at the same
i the former locking circuit for relay KD is
further interrupted at contact rs2, and the earth
connection of the key set is further broken at
contact rs8. At contact rs3 (Fig. 2) earth is
appliad to the relay @S in the quantity unit QU
but the operation of relay QS is without effect
as the quantity unit QU has not been operated.
Closing of contact #s3 (Fig. 2) operates relay SR
which interrupts at contact srf the cireuit for

L7

vhie nermally overated relay RT, and at contact

o
ORI

by e

sr_z (Fig. 1) breaks the locking circuit for the
relays ST and SP and the operated digit relays

in the selestion unit SU (FMig. 4) which now re-
lease thus interrupting the circuits for the relay
TD and N and restoring the selection unit SU
with the exception of the selected switch relay
CR to normal.

Relay RT (Fig, 2) is a slow release relay so that
it interrupts its contact 7¢ (Fig. 1) in the lock-
ing cirvcuit of relay RS with a certain time delay
to make sure that the relays of the selection unit
SU are properly released.

When relay N is de-energized, circuits are com-
pleted for the operation of the relays ER and NA
from earth via contact ir2, operated contact pa?2,
contact 73, operated contact tpf and then to
relay NA in parallel with contact 2c3 and relay
ER to battery. The operated contact er of relay
ER completes the circuit for the selected mag-
net CM from battery via operated contacts cp3,
er and cri, magnet CM to earth, so that this
magnet now operates the release mechanism of
the corresponding shelf,

] With the release of the relays RS and TD earth
is again connected with the keys K2 to K9 and
the “busy” lamp BL is extinguished, thus indi-
cating that the operator can proceed with the
keying up of the next stock number. In the
meantince the relay A is energised as mentioned
above and operates its contacts nai to nag. Con-
tact nai closes a parallel circuit to contact tp!,
contact na2 cpens and thus makes the locking
circuit for relays CR and CP dependent on con-
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tact épf, cohtact nad interrupts the original ener-
gising circuit. for the CR relays and contact nad
prepares a connection from the “cancel” key CK

to the RS relay for special purposes as described -

later on. At contact 7ab the circuit for the A
relay is again interrupted, while contact nab
(Fig. 2) keeps the T relay energised. Contact
nal connects earth with the quantity unit QU and
contact na8 operates the CPP relay in the pric-
ing unit PU to mark the price of the selected
article.

When an article is released from its shelf by
magnet CM, this article temporarily interrupts
the trip contact TC. Thus the locking circuit for
the CR relay and the CP relay is broken. As the
relay CP is a very fast releasing relay it opens
its contact cpl even if the trip contact TC gets
only a tap from a light article and thus inter-
rupts safely the locking circuit so that the CR
relay can fall back later. At contact cp2 the cir-
cuit for slow release relay PA is interrupted
which after a certain time delay interrupts at
contact pa? the circuit for relay NA. This time
delay ensures that relay NA does not release
before the CR relay is safely released.

All the relays and circuits are now again in
their initial positions and thus ready for the se-
lection and release of the next article.

The operation of the pricing unit PU will now

be described in detail in connection with Fig. 5. &

As mentioned before, the various relays CR, CRX
(Fig. 4) close when operated their contacts cr2,
erx? .and thus transfer price indications repre-
senting the price of the selected article to the
pricing unit PU via cable 6. One contact spring
of each contact is. connected with the lead 25,
while the other contact spring of each contact is
connected individually through cable § with one
of the pricing bars B, BX of the pricing frame
PFR (Fig. 5). Price wires 1, 8 and 9 correspond-
ing to the units in the price of an article are
arranged across pricing bars B, BX and by con-
necting any of the price wires with any of the
pricing bars a particular price can be allotted to
any of the dispensed articles, The price wires 1,
8 and 9 lead to corresponding pricing relays [PZ,
2PZ . . . 11PZ which operate their contacts 1pz21,
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{pz2, 2pei, 2p22.. . . lipzl, 11p22 in accordance

with the selection of an article.
As mentioned before, contact na8 (Fig. 2) oper-

ates over lead 24 relay CPP in the pricing unit.

PU (Fig. 5). It may be mentioned here that all
the terminals desighated by Bl are connected
with the lead 18 which in turn connects them
all with the key IKP (Fig. 2) and thus with bat-
tery. Relay CPP closes its contact cpp and thus
puts earth on lead 25 and through cable 6 on to
the contacts cr2, crx2 (Fig. 4). If, for example,
contact cr? is closed-on selection of the relays
CR, then this earth is extended through cable &
back to the pricing frame PFR (Fig. 5) and may
there be connected over the pricing bar B with
the pricing wire 8, thus operating relay 2PZ.
This relay closes a locking circuit from earth
over contact rp2, slow release relay ZP, contact
rri, operated contact 2pzl, relay 2PZ to Bl and
thus to battery. Relay ZP operates in this cir-
cuit when an article has been dispensed and
earth is removed from lead 25 and thus from
pricing wire 8. This relay by-passes at contact
2p5 the contact rrl and closes at-contact zp4 the
circuit for the relay FP which in turn connects
earth at its contact fp to the lead 23 and thus to
the relay PF (Fig. 2), the function of which will
be described later on. At contact 2p6 a circuit is
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closed from earth over contact rpl, operated cori~
tact 2p8, relay PS to Bl (battery) and this relay
closes a locking circuit from B! over its second
winding, operated contact psi, operated contact
2p2 to earth. At the contact zp3 earth is re-
moved from the wiper and arc PA2 and thus
from the price indicating lamps PL. Further-
more, the relay 2PZ has operated its contact
2pz2, thus changing over from a connection with
the arc PCl to the arc PC2 of the same rotary
switch. The relay PM is normally operated from
Bi (battery) over relay PM, contact £f2, inter-
rupter contact pam, to-earth. Thus the contacts
pm4 and pmb are normally in the closed posi~
tion. . B

Relay PS further closes its contacts ps# and
psS. Over contact psd a circuit is closed from
earth over contact ¢fi, wiper and arc PA{, closed
contact psd, arc and wiper PCli, closed contact
pm4, contact pr3, interrupter contact pem, con-
tact pr?, relay PN, to Bl (battery). Contact
psd prepares a holding circuit for relay PR. Re-
lay PN on operation closes its contact pni and
thus establishes a locking circuit from earth over
closed contacts pmb and pnri, relay PN, to Bi
(battery). QOver contact pn2 a circuit is closed
for the magnet PCM, while contact pné operates
the magnet PAM. At the contact pn3 earth is
connected with the lead to-contact pr3, thus re-
placing the earth from contact Zfi mentioned
before. As circuits. are closed for the magnsts
PCM and PAM, both -switches are stepped up
one step. The circuit is so arranged that the
switches must make an equal number of steps
before relay PN can release again. '‘Operation
of magnet PCM interrupts at interrupter contact
pem one winding of relay PN and the operation
of magnet PAM interrupts at interrupter- con=
tact pam the circuit for the relay PM, which.
breaks at contact pmé the locking circuit over
the other winding of relay PN, As soon as both
switches step up one step, relay PN releases,
while at the same time a new circuit: is closed
for relay PN from earth over contact £fi, wiper
and arc PAIl, contact psé, contact 1922, second

- contact of arc and wiper PCI, contact pm4, con-

tact pr3, interrupter contact pem, contact pra,
relay PN to Bi (battery). The same switching
operations occcur as mentioned before until the
wiper PCI reaches a contact of the arc which is
connected with an operated contact of one of
the relays IPZ, 2PZ . ... It was assumed be-
fore that contact 2pz2 has been operated and
thus anew circuit is established from earth over

_contact ¢fl, wiper and arc PAi, operated contact
-ps4, operated contact 2pz¥, arc and wiper PC2,

relay PR to Bi (battery). Relay PR locks itself
over contact pri and the previousiy operated con-
tact psb to earth. Contacts pr2 and prd change
over and thus earth is connected from arc PC3
over the wiper, operated contact pr3, interrupter
contact pcm, operated contact pré, magnet PCM,
to Bi (battery), thus stepping up the magnet
step by step under the influence of the interrupt-
er contact pcm.- As socn as the rotary. switch
has reached zero position a circuit is closed from
earth over contact ps5, contact pri, wiper and
arc PC2, relay RP, to Bi (battery). 'This latter
relay interrupts at contact rpi the operating cir-
cuit for the relay PS and breaks at contact rp2
the holding circuit for the relays 2PZ and ZP,
thus releasing these relays as well as relay PS.
As the switch magnet PAM has not been in-
fluenced by this operation the wiper PA2 remains
in the position corresponding to the operation of
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relay 2PZ and, as contact z2p3 is now closed, the
corresponding lamp in the price indicator PL
lights up to indicate the price of the selected
article. If another article is selected thereafter,
the price would be added on the rotary switch so
that the indicator PL always indicates the added
up prices for one order.

‘When all articles belonging to one order have
been selected the operator presses the ‘“order
complete” key OK at the operator’s panel OP.
Over the key OK the relay OC is energised which
closes its contacts ocl, oc2 and océ and opens
its contact oc3 thus removing earth from the
keys K6 to K3 to prohibit further selection.
Gver contact oc2 the “busy lamp” BL lights up.
Relay OC locks itself from battery over relay
OC, contact ocl, lead 3 (Fig. 2), contact psr in
pricing unit PU to earth. At contact ocd a cir-
cuit is closed from earth via contact oc4, isolat-
ing key IKT, contact pcé, relay CO in totalling
unit TU to battery. Relay CC transfers the
total cost of the order into a message register
or the like as for example shown in Fig. 5 and
re-sets the totalling unit TU and the pricing unit
PU thus interrupting temporarily the contact
psr for the release of the OS relay and the OC
relay (Fig. 1). Referring now to Fig. 5, the oper-
ation of relay CO over lead 2{ causes over con-
tact co the operation of relay FPP which in turn
closes its contacts fpp!, fpp2 and fpp3. A circuit
is now closed from earth over contact mp2, con-
tact dpé, interrupter contact tpm, contact dp3,
relay BP, contact fppl, relay AP, B2, lead {8,
switeh IXT (Fig. 2), switch IKP, to battery. A
locking circuit for relay BP is established over
contact mpi and operated contact bpl. Contact
bp2 puts earth on the connection between con-
tacts mp2 and dpf and contact bp3 connects
earth on to the magnet TPM to step up the wip-
ers PUI, PU2 and PU3.
tact bp8 closes a circuit for the message regis-
ter GP to step this register up one step. A con-
tact gp on the register operates the relay MP,
which in turn breaks the locking circuit for the
relay BP at contact mp!, while the operating cir-
cuit for this relay is broken at the interrupter
contact tpm. The previously described operation

repeats itself until the wiper PU2 reaches a con-

tact which is connected with a corresponding
contact of the arc on which the wiper PA3 in the
pricing unit rests. In this case circuits are estab-
lished from earth over contact #fi, wiper -and
arc PA3, arc snd wiper PU{, contact dp2, oper-
ated contact jpp3, relay AP to B2 (battery) and
from PA3 to arc and wiper PU2, operated con-
tact ap, contact bpd, relay DP, to B2 (battery).

Relay DP locks itself over its contact dpf and-

closed contact fpp2 to earth. Contact dp2 closes
a direct circuit for the reilay AP over contact
fpp3 while contacts dp3 and dpé change over to
establish a homing circuit for magnet TPM from
earth over arc and wiper PU3, cperated contact
dpi, interrupter contact tpm, operated contact
dp3, magnet TPM, to B2 (battery). In the mean-
time, the message register GP has made as many
steps as correspond to the price of the order as
indicated by the position of the wiper PA3. As
soon as the wipers PU{, PU2 and PU2 have
reached their home position earth is taken off at
wiper PU3 and a circuit is closed for relay XP
from earth over operated contact fpp2, operated
contact dpi, contact bpd, operated contact ap;
wiper and arc PUZ, relay KP, to B2 (battery).
Relay KP closes its contact kp to operate the
relay TF in the pricing unit to return the adding

At the same time, con- 4

10

15

50

55

60

65

70

76

for relay TP is interrupted further.

12

switch to its homie pesition. At contact £7{ earth
is removed from the wipers PAl an PA3 and at
contact 172 a circuit is closed from earth over
interrupter contact pum, operated contact tf2,
wiper and arc PA§, magnet PAM, to Bl (battery).
As soon as the switch has reached its home posi-
tion this circuit is interrupted and a new ecircuit
is. closed from earth over interrupter contact
pam, operated contact /2, wiper and arc PAM,
relay PSR, to Bf (battery). The relay PSR opens
its contact psr and removes earth from lead 3,
thus interrupting the circuit for the relays OS and
OC (Fig. 1), as mentioned before. Relay OC thus
opens again its contact océ (Fig. 2) which in
turn takes earth for the lead 21 leading to the
totaliing unit TU (Fig. 5), releasing the relay CO.
Relay CO breaks the cireuit for the relay FPP
which releases, breaking the locking circuit for
the relays DP, KP and AP at the coniact fpp2
and fepd. Contact fopl opens to avoid an opera-
tion of relay KP when the adding switch in the
pricing unit PU has reached its home position.
All circuits in the pricing unit PU and in the
totalling unit TU are now ready to add up the
prices of a new order and to transfer these added
up prices to the message register. 'The first arti-
cle for the following order can now be selected
in the above described manner.

In case the shelf corresponding to a wanted

i kind of article is empty when the operator keys

up the corresponding stock number, the TC con-
tact is not operated and the relays CR, CP, PA
and NA remain energised. As the circuit for the
relay A is interrupted at contact na5 as described

o above, the relay A will release after a certain

time, for example five seconds. At contact af
the circuit for relay TP is broken, while contact
a2 interrupts the circuit for relay CA. Contact
a3 closes but this has no effect on relay CS as
contact pc2 is open. Relay CA operates its con-
tacts cal to cab. At contact ca! the circuit for
Contact
cal closes a circuit for the CS relay which opens
its contact ¢s thus interrupting the locking cir-
cuit for the CR and CP relays and restoring
these relays and thus the relays PA and NA as
described above, At contact cal a circuitb is pre~
pared: for relay RS but this circuit is not com-
pleted in this instance. Contact cad connects
battery to the order checking relay CE which
closes its contacts cei and ce?. Contact cel
corapletes a locking circuit for relay CE over
operated contact 0s2 and contact ce? lights up
the checking lamp CHI, to indicate to the oper-
ator that the keyed up article is not available.
The contact cab (Fig., 2) closes over lead 22 a
cireuit for relay RR in the pricing unit PU which
opens its contact rri (Fig. 8), thus interrupting
the operating circuit for relay ZP and prevent-
ing operation of the pricing switches. The relay
CE (Fig. 1) and the checking lamp CHL are held
operated until the “order.complete” key has been
pressed thus causing the operation of contact
psr (Fig. 2) in the pricing unit PU. The open-
ing of this contact breaks the Iocking ecircuit
for relay OS and thus for relay CE.

In the case where a stock number is keyed up
and the corresponding trip contact TC or any
other contact in the locking circuit for the CR
and CP relays is faulty, these relays would re-
lease immediately when contact pad is changed
over in the abovemenfioned manner. Contact
¢p2 opens the circuit of relay PA which re-estab-
lished the circuit for the relays CR and CP. Thus
all these relays start to oscillate. Relay IR how-
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ever remains.locked over contacts ir2, n2 and fd2,
as relay N cannot operate. Relay ER and NA
cannot, be energised either and no battery is thus
provided for the clutch magnet CM and the pric-
ing unit PU (Fig. 2). Contact ird (Fig. 1) has
opened the circuit for relay A, and after a cer-
tain time relay CA releases. Relay RS is now
operated from earth over contacs ir4, contact cad,
relay RS to battery and at the same time relay CE
is energised over contact cad and lights up the
checking lamp CHL over contact ca2 to indieate
that the wanted article is not released from stor-
age. The re-setting of all circuits proceeds now
in the same way as described before and another
article ean be selected by the operator.

The time delay in the re-setting of the cir-
cuits is necessary for the following reasons: As
mentioned before a new stock number can be
keyed up on the key set while the article selected
before is released from its shelf. If the same
article is keyed up again while the previous article
is just falling out the trip contact TC is tem-
porarily opened thus showing the same condi-
tion as mentioned above for a faulty locking cir-
cuit. However owing to the time delay in re-set-
ting of all circuits the article will have left the
trip contact TC which closes again before all the
circuits are released and thus the next article
can be released in the usual manner. As the
operation of the relay WA depends on the closing
of the contact tpi, this relay cannot operate until
the time delay circuit with the relays A and CA
energising the TP relay over the contacts ¢! and
ca! is in its normal operated condition. The con-

tact £p2 of the TP relay controls the operation of u:

the IR relay which thus cannot operate until re-~
lay TP is energised again.. At the same time conr-

tact tp3 (Fig. 2) keeps the relay T energised:.

while the contacts ir5 and naf are open.

Provision is made to release the circuits when
a stock number is keyed up for which no CR relay
is connected with the selecting relays in the selec-
tion unit 8U. This might happen either when
o wrong stock number reserved for future ex-
tensions is keyed up or while the shelf is re-
loaded with articles and for this purpose the re-
lay CR is disconnected by a loading switch (not
shown) .
TD is operated but relay CP cannot be energised.
Thus relay IR remains in the unoperated position.
As the circuit for relay T (Fig. 2) is now inter-
rupted at contact ¢d8 (contact ¢p3 being nermally
open), this relay will release after a time delay,
for example 200 milliseconds. At contacts ti and
12 circuits are closed for the relay RS and CE re-
spectively which fulfil the same functions as de~-
scribed above to re-set the circuits and to in-
dicate at the checking lamp CHL that the order
must be checked before delivery.

In case the operator wants to cancel the se-
lection of one or more digits keyed up on the keys
K6 to K8 he presses the “cancel” key CK at the
operator’s position OP. Over this key CK the re-
lay CE is directly energised while the RS relay
is energised over contact ¢d% in case the third
digit was not keyed up yet. When, however, all
three digits constituting the stock number are al-
ready keyed up on the key set a cancellation is
only possible when the relay NA is still operated
e. g. the previously selected articlé is just being
discharged from its shelf. In this laiter case the
RS relay is operated via the contact mad and
operated contact td5. Relays RS and CE restore
all eircuits in the usual manner.

If the operator keys up a number which is not
provided-for-in the system or if he keys up-only

In this case the third digit pilot relay’
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two digits of the stock number, the TD relay will
not operate. The KD relay thus remains locked
and at contact kd3 (Fig. 2) releases the slow re-
leasing relay X and thus the relay Z after a time
delay of for example 1 or 2 seconds. Relay Z
closes its contact 2 (Fig. 1) and starts the buzzer
BZ which indicates to the operator that he has
to press the “cancel” key CK to restore all cir-~
cuits to normal before he can proceed with fur-
ther selections.

Although the pricing unit PU (Fig. 2) can be
provided with relay storage groups which store
the price indications for articles selected in quick
succession, it might happen that the pricing unit
is not able to take any more price indications.
If the pricing unit PU is full the contact fp in
the pricing unit PU is closed.. Over contact fp
the pricing relay PF is energised and at contact
prf2 (Fig. 1) interrupts the energising circuit for
the relays CR-and CP to hold up. any further se-
lection. Contact pfl (Fig. 2) closes another cir-
cuit for the T relay to keep this relay energised
during the waiting period.  Immediately the pric-
ing unit PU is ready to take the next price indica~
tion contact fp releases relay PF and the further
operations proceed in the described manner.

To give a possibility to check up on price indi-
cations without the actual release of articles from
the corresponding shelves g separate price check-

i ing key PE (Fig. 1) is provided at the operator’s

panel OF. This key is operated before the stock

number of an article, the price of which is to be

check on a price indicator, is keyed up on the key
set.  Over key PK and contact 0s2 the PC relay
is energized, which locks itself over..contact pel,
lead 5 (Fig. 2) and .contact psr. At contact pc3-
(Fig. 1) the circuit for the ER relay is inter-
rupted, so that this relay cannot operate during
the keying up of a stock numbker and no articles

. -can be discharged. At contact pcd. (Fig. 2) the

circuit for totalling unit TU (relay CO) is broken
and contact océ is now connected over key IKT
with the relay TP in the pricing unit PU to re-
set the adding arrangement in the pricing unit
PU when the “order complete” key OK. (Fig. 1)
is pressed after the prices of the articles con-
cerned have been checked. - Contact pc2 (Fig. 1)
prepares a circuit for relay CS.  When the stock
number of an article is now keyed up relay NA
will energise as described before and break at
contact nal the circuit of relay A which will re-
lease after a certain time delay. Relay CA is
ultimately de-energised (& chain of slow release
relays can be inserted between relay A and relay
CA) and relay CS will operate at the same time
from .earth via contact pc2, contact a8, relay
CS-to battery, and thus all circuits including the
pricing unit are set back to normal.

To prohibit the operator from operating the
price checking circuits immediately after having
keyed up the stock number of a wanted article
to suppress marking. of the price of this article
in the message register, the contact os2 is in--
serted in the circuit of the PC relay. As scon as
the first digit of a stock number has been se-
lected the “order start” relay OS has been op-
erated and locked thus making the operation
of key PX ineffective until the whole pricing
and. totalling operation is finished and the OS
relay is de-energised again.

As mentioned before provision is made to re-
lease more than one article of the same kind by
pressing a quantity key before keying up the
stock number on the:key sst. FPor example

cquantity keys 2QK . . . 4QK (Fig. 1) at-the-op-
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erator’s panel OP are connected with the quan-
tity unit QU (Fig. 2) over leads {7 . . . 2 for the

selection of up to four articles of the same kind.
It must be understood however that the arrange-
ment can be used for the discharge of any other
quantity if the necessary keys and circuit ar-
rangements are provided. In the quantity unit
QU dotted lines indicate how, for example, ad-
ditional relay contacts have to be connected for
the release of three articles.

When, for example, the quantity key 4QK is
Dressed prior to the keying up of a stock number,
the relay 4QR (Fig. 2) is energised via key IKQ
and closes over contact 4qgrl, relay PQ and con-
tact qsi to earth a locking circuit for its second
winding. In the same manner relay 2QR is
energized on the operation of the quantity key
2QK and closes its contacts 2gri{ and 2¢r2. Over
contact 4¢r2 relay 4Q is energised from earth via
contact paéd, operated contact 4gr2, contact 4gel,
relay 4Q to battery (vis key IQK). This relay
closes its contacts 4¢l and 4q2, but relay 4QA
cannot operate yet as it is earthad on both sides
(via contact paf and contact gs2). As the relay
PQ has been energised contact »g is closed and
thus relay QP is energised from earth via con-
tact pg, contact cpd, relay QP to babtery. At
contact gpi a parallel circuit to contact cp§ is
closed to make relay QP independent of the op-
eration of contact cpd. At coniact gp2 (Fig. 1)
the energising circuit for the relays CR and CP
is switched over via lead 2 (Fig. 2) to the train
of contacts 2qa2, 3ga?, &qa2, g2 in the quantity
unit QU. Contact ¢p3 (Fig. 1) makes the op-

eration of the RS relay dependent on the con-

tact cad instead of contact ni, to prohibit a re-
lease of the selection unit SU when the first
article has been discharged.

When following the operation of the quantity

key 4QK a stock number is keyed up on the key 4

set in the usual manner, the selected CR relay
and the CP relay will be energised via the con-
tact train in the quantity unit QU as mentioned
before. Relay IR then operates closing its con-
tact 76 (Fig. 2) to maintain earth on contact
4gr2 in the quantity unit QU when subsequently
relay PA (Fig. 1) is energised and opens its con-
tact pad (Fig. 2). At contact pa3 (Fig. 1) relay
N is now included in the circuit and relays CR,

CP, and N are dependent on the operation of the .

trip contact TC. As relay N interrupts the lock-
ing circuit for relay IR at contact n2, relay IR
opens its contact ir6 and relay 4QA can now op-
erate in series with relay 4Q from earth via con-
tact gs2, contact 4q!, relay 4QA, relay 4Q to bat-
tery. Contact dqa! of relay 2QA changes the
lead via contact 4q72 over to contact 3gal and
relay 8Q. Contact 4ga2 breaks the circuit for
relay N which thus releases. 'The release of an
article continues now in the manner described
before. As soon as relay CP is de-energised
again and relay PA has fallen back, contact pad
(Fig. 2) closes a circuit for relay 3Q from earth
over contact 4gri, operated contact dqal, con-
tact 8qal, relay 3@ to battery. The operation is
now the same as outlined before. Contact 3¢2
closes the circuit for the CR relay and the CP
relay. As soon as the earth is removed again
from contact 4qr2, relay 3QA operaies in series
with relay 3Q over contact 3ql, switches at con-
tact 3gat the circuit over to contact 2gail and
interrupts the circuit for relay N at contact
3ga2. When the next article is discharged the
relay 2Q with contacts 2¢i and 2¢2 and subse-
quently the relay 2QA with contacts 2qal, 2qa2
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and 2qa3 are operated and the third article will be
discharged. A% contact 2qa3 a circuit is pre-
pared for relay QS which operates as soon as re-
lay NA (Fig. 1) is energised in the normal way
and closes its contact na? (Fig. 2). Contact gs2
of relay QS removes earth from the QA and @
relays fto release this relay frain. At contact
gsi the locking circuit for the relay PQ and 4QR
is broken and these relays are de-energised. Re-
lay PQ releases at contact pg the relay QP. At
contact gp2 (Fig. 1) the original energising cir-
cuit for the relays CR and CP is re-established
and these relays initiate now the release of the
fourth article from its shelf. As relay RS is
again dependent on the operation of relay N (as
contact g3 has returned to its normal position),
all circuits are set back to normal as soon as the
fourth and last article has been discharged.
During the discharge of this article the operator
can start already to key up the next stock num-
ber.

When, for example, only two articles of the
same character are required, relay 2QR is op-
erated from key 2QK over lead 21. The op-
eration of the quantity unit QU proceeds in the
same manner as described above with the ex-
ception that the relay 2QA is directly operated
over the closed contact 2qr2.

In case the operator wants to cancel the gquan-
tity selection he operates the “cancel key” and
thus the RS relay as described before. At con-
tact rs4 (Pig. 2) a circuit is then closed for the
QS relay o release all the relays in the guantity
unit QU.

To avoid a complete failure of the system
when one of the additional units gets fauwlty,
these units can be isolated by the operation of
the isolating keys. The isolating key IKQ takes
battery off the quantity unit QU. When a fault
develops in the totalling unit TU operation of
the key IKT takes battery off this unit and
furthermore connects contact oc4 with the relay
TF of the pricing unit to restore the adding
arrangement of this unit directly to normal when
the “order complete” relay OC is energised. In
case the pricing unit PU becomes faulty battery
is disconnected by key IKP from the pricing
unit PU as well as the totalling unit TU to avoid
a faise operation of the message registers con-
nected therewith.

To avoid a check through all selected articles
in big order in case the checking lamp indicates
that one or the other of these articles is missing
an order checking arrangement can be used,
which indicates the missing articles by reference
to the sequence in which they have been selected
so that the missing articles can easily be identi-
fied. A circuit for such an order checking ar-
rangement is shown in Fig. 3.

The circuits for the operation of the relays
CP, QP, TD, CA, OS and the slow release reiay
T have been described above in connection with
Figs. 1 and 2.

The checking arrangement consists of a ro-
tary switch with the contact banks GSI and
GS2, the magnet GSM and the interrupter con-
tact gs. The indication of missing articles is
performed by the lamps Li, 1.2 . . . Li5 which
thus enable a check of an order of 15 different
articles. Whenever an article is missing in the
order, the lamp, corresponding to the sequence
of this article in the order, lighis up, thus in-
dicating clearly which of the selected articles
is missing.

The circuit will now be described in detail.
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When an article is keyed up on the Keyboard
of the "article dispensing system .the relay CP
is energised as described above, and over con-
tact cpd operates the relay AC. This relay closes
its contact a¢c and energises magnet GSM from
earth over contact bc2, operated confact ac,
magnet GSM to battery. The rotary switch is
so arranged that it steps its wipers GSI and
GS2 around on the release of magnet GSM after
operation. Thus when an article is released from
its bin and relay CP has released again, relay
AC, being de-energised, opens it contact ac, in-
terrupts the circuit for magnet GSM and steps
the wipers cne step forward. This stepping of
the wipers GSI and GS2 continues for each
article selected and released.

When a quantity of the same kind of article
is keyed up, the relay QP operates together with
the relay CP and closes over its contact g¢pi
a circuit for the relay BC which interrupts at
its contact be2 the circuit for the magnet GSM
to prohibit a stepping up of the switch at the
release of each individual article of the same
kind. At the same time relay BC closes over
its contact bef a holding circuit for itself over
a contact ¢d1 of relay TD which is operated
while the discharge of articles of a quantity se-
lection-is in progress. The relay TD releases
when the last. but one article of a wanted
quantity is released and thus breaks the locking
circuit for relay BC, which closes its contact be2
again, so that magnet GSM can step up one step
at the release of the last article of the wanted
quantity.

When the selection of articles is in progress
the relay OS is operated until the order is de-
livered and thus the contact os§ is changed over,
disconnecting earth from the interrupter gs.
‘When an order is complete the relay OS releases
and connects earth again with the interrupter

~gs. As the wiper GS2 has left its first contact

and all the other contacts of its bank are con-
nected in parallel to the sbepping magnet GSM
this magnet steps now the wipers GSI and GS2
around- over the self-interrupting contact ¢s
until the wiper GS2 reaches its first contact
again and interrupts the stepping circuit. Thus
the whole arrangement is re-set ready for the
selection of the next order.

The relays CA and T are normally opera’ced

_and keep their contacts cab and ¢3 respectively
open. If a selected article, however, is out of
stock relay  CA releases and closes over contact
cab a circuit for the relay CC from earth over
operated contact osé4, contact ca8, relay CC to
battery. - Relay CC closes its contacts cel and
cc2. Over contact cc2 a holding circuit is closed
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for magnet GSM, to keep it energised until relay

CC releases again. Over contact cel earth is
applied to the wiper GSI and, according to the
position of this wiper, to one of the relays IG
. . . 18G connected: to the contact bank of wiper
GSI.  Thus the relay corresponding to the se-
quence of the article within the order is ener-
gised, for example the relay 2QG, if the second
article in this order has been missing. Relay

2G closes a locking circuit for itself from earth

over operated contact osd, operated contact 2gi,
relay 2G to battery. This circuit is interrupted
again when the whole order is completed and
relay OS is-de-energised. Over contact 292 the
lamp L2 lights up thus indicating that the second
article of the current order is missing. While
the selection of articles of one order is in prog-
ress the lamps corresponding to missing articles
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in this order remain alight, so that at the com-
pletion of an order it is easy to ascertain which
articles are missing from this order.

When a bin is in the process of re-loading or
when a stock number is keyed up, which is
reserved for future extensions no. articles are
available. In these cases the relay T, which is
normally energised, releases after a short time
delay and closes its contact ¢3 which is nor-
mally kept open: 'As this contact is connected
in parallel to contact cab the operations of the
circuits are performed as described above for the
case of any empty bin when contact cal closes.

The foregoing description shows the inven-
tion by way of example only. As stated before
the quantity unit can be arranged for any other
quantities. - Besides the pricing and totalling
units additional similar units can be provided
to indicate and register other particulars of the
released articles, for example their coupon vaiue.
Further changes in the circuit can be made to
suit individual requirements, for example for
supervision, without departing from the spirit of
the invention.

Iclaim:

1. In a system for dispensing articles of varied

-character according to coded designations there-

of; a plurality of electrically actuated release
mechanisms one for releasing each type of article
to be dispensed; a selection device including a set
of .contact members. for selectively preparing a
circuit for any of said release mechanisms in ac-
cordance with the code allotted thereto; a switch
relay associated with each of said release mech-
anisms and electrically connected therewith; and
a relay eircuit arrangement electrically connected
with and operable by said selection device to op-
erate a selected switch relay said relay circuit ar-
rangement including relay means connected with
said switeh relays and operable therewith, to free
said selection device for further operation and to
keep said selected switch relay in its operated con- .
dition and means operable upon the release of
an article by a corresponding release mechanism
to release ~a1d selected switch relay and said relay
means.

2. In g system for dispensing articles of varied
character according to coded designations there-
of: a plurality of electrically actuated release
mechanisms for discharging articles for dis-
pensing and indicating means, to indicate the dis-
charge of each article; a selection device for selec-
tively preparing a circuit for any of said release
mechanisms; a switch relay associated with each
of said release mechanisms and electrically con-
nected therewith; angd a relay circuit arrange-
ment connected with and operable by said selec-
tion device to operate a selected switch relay, said
relay circuit arrangement including indicating
relay means, control relay means, locking relay
means and release relay means, said indicating
relay means being operated at the operation of a
selected switch relay and initiating the operation
of said control relay means, said control relay
means disconnecting the eircuit for said indicat-~
ing relay means and energizing said release relay
means for the release of said selection device and -
said:control relay means, said control relay means
upon its release energizing said locking relay
means and said selected release mechanism and
deenergizing said release relay means, said in-
dicating means upon discharge of an article from
said release mechanism deenergizing said locking
relay means.

3. In a system for dispensing articles of varied
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character according to coded designations there-
of: a plurality of electrically actuated release
mechanisms, one for releasing each type of article
to be dispensed, and a contacting device associated
with each release mechanism and momentarily
actuated by the discharge of each article by said
release mechanism; a selection device for selec-
tively preparing a circuit for any of said release
mechanisms in accordance with the code allotted
thereto; a switch relay associated with each re-
lease mechanism ang electrically connected with
said selection device, with said contacting device
and with said release mechanism to operate said
release mechanisin; and a relay circuit arrange-
ment including control relay means and connec-
tions therefrom to said switch relays and -said
contacting devices for the operation of 2 selected
switch relay and its associated release mechanism,
said control relay means being connectable with
and operable by each contacting device depending
on the working condition of said contacting de-
vice and the corresponding switeh relay to com-
plete the circuit for said release mechanism, said
control relay means upon failure in the working
condition of said contacting device and the corre-
sponding switch relay initiating the release of said
selection device for further operation.

4. In a system for dispensing articles of varied
character according to coded designations there-
of: a plurality of electrically actuated release
mechanisms, one for releasing each type of srticle
to be dispensed and a contacting device associated
with each release mechanism and momentarily
actuated by the discharge of each article by said
release mechanism; a selection device for selec-
tively preparing a circuit for any of said release
mechanisms; and a relay circuit arrangement
connected with and operable by said selection da-
vice to operate g selected release mechanism, said
relay circuit arrangement including indicating
relay means, control relay means and a, timing ge-
vice, so electrically cornnected that said timing
device is operable by said indicating relay msans
after failure in the operation of said control relay
means over the contacting device of g seiected re-
lease mechanism to rvelease after a predetermined
time said selection device for further operation.

5. In a sysem for dispensing articles of varied
character according to coded designations there-

of: a plurality of electrically actuated release :

mechanisms, one for releasing each type of article
to be dispensed, and a contacting device associated
with each release mechanism and momentarily
actuated by the cischarge of each article by said

release mechanism; a selection device for selec- :

tively preparing g circuit for any of said release
mechanisms; ang a relay circuit arrangement
connected with and operable by said selection de-
vice to operate a selected release mechanism, said
relay circuit arrangement including locking relay
means and a timing device electrically connected
with each other and said contacting device and
sald selection device, said timing device being op-
erable by said locking relay means to release said
selection device a predetermined time after fail-
ure in the operation of the contacting device as-
sociated with a selected release mechanism.

6. In a system for dispensing articles of varied
character according to coded designations there-
of: a plurality of electrically actuated release
mechanisms, cne for releasing each t¥pe of article
to be dispensed; a selection device including a set,
of contact members for selectively preparing s cir-
cuit for any of said release mechanisms in accord-
ance with the code allotted thereto; a switch relay
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associated with each of said release mechanisms
and electrically connected therewith: and a relay
civcult arrangement electrically connected with
and operable by said selection device to operate
a selected switch relay, said relay circuit arrange-
ment including signalling means adapted to be
actuated when said set of contact members is op-
erated in accordance with coded designations
other than those allotted to any of said release
mechanisms.

7. In a system for dispensing articles of varied
character according to coded designations there-
0i: a plurality of actuated release mechanisms,
one for releasing each type of article to be dis-
bensed; a selection device including a set of con-
tact members for selectively preparing a cireuit
for any of said release mechanisms in accordance
with the code allotted thereto and g further con-~
tact member operable for the release of said se-
lection device; and a relay circuit arrangement
electrically connected with an operable by said
selection device to operate a selected release
mechanism, said relay circuit arrangement in-
ciuding a time delay circuit adapted for actuation
wien said set of contact members is operated in
accordance with coded designations other than
those allotted to any said release mechanism,
signalling means electricaliy connected with and
orerated by said time delay circuit, and releasing
means electrically connected with ang operakile

Ly sald further contact member for the release of
said selection device, said time delay circuit and
said signalling means.

8. In a system for dispensing articles of varied
character according to coded designations there-~
of: a plurality of electrically actuated release
ziechanisms, one for releasing each type of article
t0 be dispensed; a switch relay asscciated with
each of said release mechanisms and electrically
connected therewith; a selection device includ-
ing a set of contact members. for selectively nre-
paring a circuit for any of said switch relays in
accordance with the code aliotted thereto; and g
relay circuit arrangement electrically connected
with and operable by said selection device to
operate a selected switch relay, said relay cir-
cuit arrangement including time delay means
adapted for actuation when said set of contact
members is operated in accordance with the coded
designation of an article whose corresponding
switch relay is disconnected from said selection
device, and releasing means electrically connected
with said selection device and said time delay
means and operated by said time delay means
for fhe release of said selection device.

9. In a system for dispensing articles of varied
character according to coded designations there-
of: a plurality of electrically actuated release
mechanisms, one for releasing each type of article
to be dispensed and a contacting device associ-
ated with each release mechanism and momen-
tarily actuated by the discharge of each article
by said release Mmechanism; a selection device in-
cluding a set of contact members for selectively
preparing g circuit for any of said release mecha.-
hisms in accordance with the code allotteq there-
to; and g relay circuit.arrangement electrically
connected with and operable by said selection de-
vice to operate a; selected release mechanism, said
relay eircuit arrangement including timing
means, releasing meang and order checking
means, said timing means being adapted for actu-
ation upon failure in the operation of one of said
contacting devices following actuation of said set
of contact members to operate after a predeter-
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mined time.said order checking means. and said
releasing means for the release of said selectlon
device.

10. In a system for dispensing articles of varied
character according to coded designations there-
of: g plurality of electrically actuated release
mechanisms, one for releasing each type of article
to be dispensed; a selection device including a set
of contact members for selectively preparing -a
eircuit for any of said release mechanisms and a
further contact member operable after comple-
tion of an order; and a relay circuit arrange-
ment electrically connected with and operable by
said selection device to actuate a selected rélease
mechanism, Said relay circuit arrangement in-
cluding first relay means operable at the start of
the selection of an order by said set of contact
members; a locking circuit for $aid first relay
meang actuated during the further selection of
said order; second relay means electrically con-

nected with said further contact member and

cperable thereby at the completion of said order
to interrupt said locking circuit and release said
first relay means; indicating means adapted for

actuation ‘a predetermined time after failure in @

the discharge of a selected article, and a locking
circuit for said indicating means - electrically
connected with said first relay means to retain

sald indicating means in the operated state dur-
ing selection of an order and to release said in- ¢

dicating means at the completion of said order.
11. In a system for dispensing articles of varied

character according to coded designations there-

of: a plurality of electrically actuated release

mechanisms, one for releasing each type of article &

to be dispensed; a switch relay associated with
each of said release mechanisms for the operation
thereof; a quantity keyset for keying up the quan-
tity of an article fo be dispensed and a_quantity

counting unit settable thereby; a selection device 4

including a keyset for selectively preparing g cir-
cuit- for any of said switch relays; and a relay
cireuit arrangement electrically connected with
and operable by said selection device and said
quantity counting unit and including quantity re-
lays for actuating a selected switch relay under
control of said counting unit for locking said
selected switch relay and for releasing said selec-
tion device for operation in accordance with the
coded designation of an article of another char-
acter while the last article of the prior selection
is being discharged.

12. Ina system for dispensing articles of varied
‘character according to coded designations there-
of: a plurality of electrically actuated release
mechanisms, one for releasing each type of ar-
ticle to be dispensed, and a contacting device
‘associated with each release -mechanism and
Taomentarily actuated by the discharge of each
article by said release mechanism; a selection
device including a set of contact members for
selectively preparing a circuit for any of said
release mechanisms in accordance with the code
allotted thereto; and a relay circuit arrangement
electrically connected with and operable by said
selection device to -actuate a selected release
mechanism, said relay circuit arrangement in-
cluding switching means adapted for actuation
upon failure in the operation of one of said con-
tacting devices following actuation of said set of
contact members, and an order checking arrange-
ment including indicating means electrically con-
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quence of said failure. in the selectioni of oné
order, .

13. In a system for dlspensmg articles of varied
character according to coded designations there-
of, a plurality of electrically actuated release
mechanisms, one for releasing each type of ar-
ticle to be dispensed and .a contacting device
associated with each release mechanism and mo-
mentarily actuated by the discharge of each ar-
ticle by.said release mechanism; a selection de-
vice including a set of contact members for

- selectively preparing a circuit for any of said
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nected with and operated by said switching means -

» 1o indicate said failure in aceordance with the se-

(]

release mechanisms in accordance with the code
allotted thereto; and a relay circuit arrangement
electrically connected with and operable by said
selection device to actuate a  seclected release
mechanism, said relay circuit arrangement in-
cluding - first switching means operable at the
start and at the completmn of an order; further
switching means adapted for actuation upon
failure in the operation of any one of said con-
tacting devices following actuation of saig sef. of
contact members; and an order checking ar-
rangement electrically connected with and oper~
ated by said first énd said further switching
means and eomprising: a rotary switch; stepping
means eléctrically connected with said selection
device to advance said switch step by step at each
operation of said set of contact members in ac-
cordance with a code; a relay electrically con-
nected with each contact of said switch, and
operable by said further switching means; a lock-
ing circuit for each of said relays controlled by
said first switching means; and indicating means
electrically: connected with each of said relays
and operable thereby upon failure in the opera-
tion of said contacting device, said first switch-
ing means releasing said relays and said asso-
ciated indicating means at the completion of an
order; said first switching means being elec-
trically connected with said stepping means and
adapted to return said rotary switch to its initial
position.

14. In a system for dispensing articles of varied
character according to coded designations there-
of: a plurality of electrically actuated release
mechanisms, one for releasing each type of ar-
ticle to be dispensed and a contacting device
associated with each release mechanism and mo-
mentarily actuated by the discharge of each ar-
ticle by said release mechanism; a switch relay
associated with each of said release mechanisms
and electrically connected therewith for the op-
eration of said release mechanism; a quantity
keyset for keying up the quantity of an article
to be dispensed and a quantity counting unit set-
table thereby; a selection device including a key-
set for selectively preparing a circuit for any of
said switch relays; and a relay circuit arrange-
ment electrically connected with and operable by
said selection device and said quantity counting
unit and including quantity relays for actuating
a selected switch relay under control of said
counting unit, and an order checking arrange-
ment: including a stepping mechanism stepped
up step by step by the operation of said contact-

1ing device and means connected with and oper-

ated by said quantity relays to step the stepping
mechanism up only one step for the successive
operation of the same contacting device under
the control of said quantity counting unit.

15. In a system for dispensing articles of varied
character according to coded designations there- -
of: a plurality of releasing devices, one for re~
leasing each type of article to be dispensed; a
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selection device adapted to select any one of said
releasing devices; a pricing unit; a switch relay
associated with each of said releasing devices
and electrically connected therewith and with
said pricing unit and operable under control of
said selection device to release a selected article
by its associated releasing device and to indicate
the price of said article in said pricing unit; and
a relay circuit arrangement connected with and
operable by said selection device to further con-
trol said switch relays and including switching
means electrically connected with and operable
by said pricing unit, said switching means being
included in the energizing circuit of said switch
relays to interrupt said circuit at busy periods of
said pricing unit.

16. In a system for dispensing articles of varied
character according to coded designations there-
of: a plurality of releasing devices, one for re-
leasing each type of article to be dispensed; a
selection device adapted to select any of said
releasing devices; a pricing unit; a price check-
ing key associated with said selection device; a
switch relay associated with each of said releas-

ing devices and electrically connected therewith ¢

and with said pricing unit and operable under
control of said selection device to releass a se-
lected article by its associated releasing device
and to indicate the price of said article in said
pricing unit and a relay circuit arrangement con-
nected with said switch relay and with said se-
lection device and operable thereby, including
price checking relay means electrically connected
with and operable by said price checking key
to interrupt the operating circuits of said releas-
ing devices and contact means interposed in the
electrical circuit of said price checking relay
means to disconnect said price checking relay
means from said price checking key at the selec-
tion of an order and to connect said price check-
ing relay means again at the completion of an
order.
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17. In a system for dispensing articies of varied
character according to coded designations there-
of: a plurality of releasing devices, one for re-
leasing each type of article to be dispensed; a
selection device for selecting a wanted type of
article and electrical connections therefrom to
said releasing devices; a quantity counting unit
settable in accordance with the quantity required
of said wanted type of article; a pricing unit to
indicate the price of each article released by
said releasing devices; a totalling unit to add up
the prices of released articles belonging to one
order; and a relay circuit arrangement including
relay switching means and electrical connections
therefrom to said selection device, said releasing
devices, said quantity counting unit, said pricing
unit-and said totalling unit to operate a selected
releasing device for the release of articles in
accordance with the quantity controlled by said
quantity counting unit, and to operate said pric-
ing unit and said totalling unit in accordance
with the price of each released article and the
added-up prices of released articles of one order
respectively, and manually operable contact
members and electrical connections therefrom to
said quantity counting unit, said pricing unit
and said totalling unit respectively to disable
independently said gquantity counting unit and
said totalling unit and to disable jointly said
pricing unit and said totalling unit.

PETER LINCOLN LAW.
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