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The present invention relates to electric total-
izators of the fully automatic type, and may be
considered as s development’ of the arrange-
ments ‘described in copending United States ap-

> Dlication of Lancelot Martin Simpson, Serial No.
430,414, filed February 21, 1930. The .object of
- the invention may be stated broadly to be the
provisions of improved arrangements permitting
ticket-issuing from a number of machines to take
place at an extremely rapid. rate so that the
installation can readily be arranged to cater for
very rapid ticket selling. . The totalizator of the

,.
- -

present invention is particularly adaptable for -
use wherever it is desired to totalize values of

5 different denominations according to class such
as at theatres, coliseums, race-courses, and the
like, where rapid selling of different values of
tickets of different descriptions or classes takes

, blace. For purposes of illustration, the present
20 Invention is being described in connection with

the totalizing of tickets sold in conmection with

horse-racing. . /

It will be recalled that in the prior arrange-’

ment the connections between the ticket-issuing

o
=

over a group of signalling leads to a so-called
decoding relay group associated with which was

a constantly rotating switch, the wipers of which -

were connected in mulgple/ Wth\the switches
30 associated with the othérticket-issuing machines,
so that when a contact marked in accordance
Wwith a sale of a ticket on a particular runner was
encountered, the necessary signal was transmit-
- ted to the totalizing machine associated with that
runner. The wipers of the various switches, how-
ever, were given a special phase relationship so
that no two switches would be in a position to
register sales of tickets for the same runner at
- the same instant. .
40 According to one feature of the invention,
. greater speed of working is attained in that in
an electric totalizator employing rotating col-
lecting switches for collecting indications from a
plurality of transmitting stations, indications are
45 collected simultaneously over different wipers of
© ' the same switch which may bear any desired

3
ot

-phase. relationship and hence will preferably be

in alignment. : i .
According to another feature of the invention,
50 in an electric totalizator employing rotating col-

lecting switches, each corresponding to a partic--

idar indication, for collecting indications from a

plurality of transmitting stations, indications of

different values are collected simultaneously over
55 different wipers of the same collecting switch.

machine and the central equipment was made -

A further feature of the invention closely re-
lated to the features just mentioned is that in an
electric totalizator having indications transmit-
ted from. g plurality of transmitting stations, in-
dications of one character are stored on a relay 5
group, the registration of a predetermined num-.
ber of indications serving to effect a marking in -
the bank of a collecting switch corresponding to
indications of higher denomination.

The invention will be better ‘understood from 19
the following description of one method of carry-
ing it'into effect which as a matter of convenience
in description assumes its use in connection with
Horse racing. ‘This description is given by way
of example and should be taken in contjunction 15
with the accompanying drawings of which Figs.
1-17, when fitted together in the manner indi-
cated in Fig. 19, show the complete circuits of a
totalizator installation, while Fig, 18 shows sche-
matically the general layout.

A description will first be given of the general

-operation of the installation with reference to

Fig. 18, which shows a trunking diagram of the
apparatus involved in the collecting of markings
corresponding to the sales of tickets on one par- 25
ticular horse from 200 ticket-issuing machines
of different denominations, comprising 100 ma-
chines of 2/~ denomination and 25 machines each

of 10/~, £1, £10_and £100 denomination.

Assuming that the operator at the 2/— ticket- 30

. issuing machine SM receives a request for a 2/-

ticket for a win on horse No. 1, he will operate
the appropriate horse key on the ticket machine
and will also move a common “win or place” key

to the “win” position whereupon both keys are 35
locked in their operated pdsitions and a signal is
transmitted in code to & decoding relay group
designated DCR{ in the main totalizing equip-
ment. When this has been done, & marking is
extended from the relay group DCRI to the ap- 40
propriate bank contact of the horse collecting
switch HCS which is in continuous rotation In
order to find such markings. The horse collect-
ing switch HCS shown is assumed to be that for
collecting sales of win tickets on horse No. 1 and 45
is provided with eight banks and associated wip-
ers over which sales markings may be collected
from as many as 200 machines of different de-
nominations since each bank comprises 25 con-
tacts. Whenthe topmost wiper of the switch 50
HCS encounters the marking from the decoding -
relay group in question, a storing relay will be
operated in the 2/~ storing group designated SGi

to register one unit, and at the same time a relay

Is operated in the decoding relay group DCRI. 55
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‘Each time -two such units

2\
to be extended back over

the leads to the ticket-issuing machine to initiate
the ticket-issuing operation thereat, and when

this s completed the keys- which were locked in

their operated positions are then automatically
released. A similar marking is extended over

_-conductor 10 to the appropriate bank contact of
_ a switch- similar to
“total win” totalizer,

HCS associated with the
which also rotates to find
this marking and operate an appropriate storing
relay in a group similar to SGi associated with
the “total win” totalizer. In a similar manner
markings will be collected from other bank con-
tacts of the switch HCS which are associated

with other decoding relay groups similar to

DCRI, and when 10 such units have been regis-
tered on. the storing relays in the group SGI, a
marking is extended to the banks of the trans-

“lated £1 collecting switch TP, which thereupon

rotates to find the marking and operate the driv-
ing magnet of the £1 counting switch PCS ac-
cordingly. During the transfer of the translated

ation of the horse collecting switch HCS is tem-
porarily suspended, and does not recommence
until the storing relays in the group SGI have
been released after the £1 marking has been duly
registered. o . : .

In similar manner ticket sales markings from
the 10/— machine TM are registered on the 10/-
decoding relay group DCR2 and from there will be
of the switch HCS
and stored on the 10/— storing relay group SG3.
have been collected,
a marking will be extended to the bank of the
translated ‘£1 collecting switch TP which there-
upon rotates to find the marking and operate
the driving magnet of the £1 counting switch
PCS. ' In this case also the hunting motion of the
collecting switch HCS is suspended until the
storing relays in the group SG3 are released after
the proper storing operation has been completed
on the £1 counting switch PCS. -

Markings are also extended from the £1,-£10 -

and £100 decoding relay groups, but, agthe traffic
anticipated from these machines is not likely to
be heavy, storing relay groups
pensed with and, in this case, the markings
are extended direct to the associated counting
switches PCS, TPS and HPS by way of the lower
wipers of the switch HCS. It will be understood

that, when the £1 counting switch PCS has made

10 steps, thereby registering the equivalent of’

10 separate sales of £1 tickets, an impulse is ex-
tended to the driving magnet of the £10 count-
ing switch TPS, and similarly ‘when this switch
has made 10 steps an impulse is ‘extended to the
driving magnet of the £100 counting switch HPS.
It is likely, therefore, that at some period in the
operation of the circuit, impulses will be extended
to the counting switches from the direct source
by way of the colledting switch HCS, and. also
from the indirect source by way of the translated
£1 switch TP, or alternatively, the counting

switch of the preceding digit. Hence, in order -

to prevent the two markings from becoming con-

“fused, means are provided whereby the marking

from the direct source will always take prece-
dence over that from the indirect source, and
until both have been duly registered the opera-
tion of the horse collecting switch HCS is tem-
porarily suspended. ' o
When the end of the ticket selling period is
reached and the ticket-issuing machines are

locked to prevent the issue of further tickets for-

have been dis-.

2,081,208

the particular race,
storing relays in the groups such as SGf and SG3
- will be in operated position, and the sales of
tickets they represent will not have been regis-
tered on the main totalizing equipment, since as
was previously explained it is necessary to store

it is prc}bable thé,t various

a definite number of such units before the trans- -

lated £1 switch TP is brought into operation to
transfer the marking on to the £1 counting switch
PCS. Consequently, when the selling is stopped
and the ticket machines are locked, the stored

units collecting switch SUC 1is caused to rotate

in order to collect up outstanding markings from
each storing
transfer them to the magnet of the 2/- counting
- switch TWS, so that the remainder of the ticket
sales on this particular horse will be added to
‘the display on both the horse and total indi-
“eators. It should also be mentioned that a 10/-

counting switch TSS is provided and, in case the .

trafic from the 10/— machines was not unduly
heavy, the storing group SG3 might be dispensed
with and the markings could then be extended
direct to the magnet of the 10/~ counting switch.
With the arrangement shown, however,
tions from the 2/— counting switch TWS are
passed by way of the 10/- counting switch TSS
to the £1 counting switch PCS, and it will be
noticed that the 10/— and 2/-
are arranged to display on & single indicator, the
alternate positions of the 10/— switch, _serving to
operate a relay which advances the number dis-
played on the indicator by flve units. .

In case the ticket request had been for a place
instead of for a win, the “win or place” key would
have been operated to the place position, thereby
effecting the operation of a switching relay P at
the main totalizing equipment which would
transfer all the signalling leads exteénding from
the ticket-issuing machin to another decoding

relay group on which markings could be extend-.

ed to the appropriate bank contacts of another
horse collecting switch similar to HCS associated
with the place totalizing equipment. In a simi-
lar manner the place decoding relay group would
extend a marking to the bank of a further col-
lecting switch associated with the “total place”
totalizer. : i :

If it s desired to set up a ticket sale on a horse

in the 41—80 group, a. separate ticket issuing |

machine will be used which is connected in paral-
lel with the 1—40 machine so that the-same cod-
ing leads may be used in each case. The opera-
tion of the “win or place” key of this machine in
either direction, however, completes the circuit
of a relay designated CO in the main totalizing
equipment to change over the code leads on to

snother decoding relay:group capable of setting -

up markings on the banks of horse leebting
, ‘switches #1—80. - . 4
The general operation of

ing been briefly described, a
seription will now be given, reference being had
to the annexed drawings of which Figs. 1 and 2
show the electrical connections at a typical 1—40
ticket-issuing machine in which accordingly the
springs of the “win or place” key for effecting
“the operation of relay FEC are unwired,  Figs. 1
and 2 also show the arrangements whereby &
number of machines may be automatically locked
‘or unlocked at will from a central point. Figs. 3,
4 and 5 show the win decodinig relay group asso-
ciated with the ticket-issuing machine of Figs.
1 and 2, and also the change-over relays PB and
FEC which serve respectively to change over the

N -

he installation hav-

indica- :

counting switches.

relay in the group in turn, and

30

40

60

detailed -circuit de- .

65
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- signalling leaas to another decoding relay group

10

15

30

40

-contacts.’

assoclated with the place totalizing equipment
and to separate win and place decoding relay
groups associated with horses 41—80, Fiigs. 6 and
8 show a horse collecting switch HCS which is
assumed to be associated with horse No. 1 and
is capable of collecting markings corresponding to
sales of tickets of different denominations si-
multaneously. Fig. 7 shows the 2/~ to £1 storing
group SGI by means of which ten separate 2/-

sales may be counted and transferred to the’

translated £1 collecting switch TP, Fig. 11, which
switeh has for its purpose, as mentioned, the,col-

lecting of £1 indications which are derived from

the storing of.2/~ indications and 10/~ indica-
tions, and the transfer of the collected indica-
tions to the one-pound counting switch PCS, Fig.
13, and which is brought into operation im-
mediately a £1 marking is made on its bank

ing group SG3 on which separate 10/— sales
may be counted and transferred to the translated

_£1 collecting switch TP. Fig. 10 shows the stored

units collecting switch SUC which is arranged
to make two complete revolutions at the end of
each selling period for the purpose of collecting
up all outstanding markings on the various stor-
ing relay groups which have not been collected
by the translated £1 collecting switch TP. Fig. 12

shows the 2/- counting switch TWS and the 10/~ .

counting switch TSS, together with the “start
selling” key SB and supervisory lamp SL associ-
ated with the particular totalizer and also a main
“start selling” key MSB which controls all the to-
talizérs. Fig. 13 shows the £1 counting switch PCS
which -controls the operation of the monbgram
type indicator shown in Fig. 17 which indicator
comprises a lamp panel and means for lighting
the lamps in various combinations to form and
exhibit the various numerals. Fig. 14 shows the
£10 counting switch TPS, Fig. 15 the £100 count-
ing swiich HPS and Fig. 16 the £1,000 counting
switch ThPS and the £10,000 counting switch

. TTPS.

It will be understood that the equipment for
only a single horse for registration of win tickets
has been shown and that similar equipment will
be provided for each horse for both win and place

_ tickets. Moreover a grand total totalizer for both

)
St

60

win and place will be required with associated
collecting switches, this equipment being sub-

- stantially identical with that provided for indi-

vidual horses but obviously of somewhat greater
capacity. It will be understood also that each

. counting switch will have associated with it -an

indicator similar to that shown in Fig. 17. It
should be pointed out that in order to have a

full disclosure of the circuits in a single drawing-
. certain equipment has been included in the to-

talizer which is in a sense alternative but it is
thought that the description is simplified by this
procedure. Thus if the 10/ storing group shown
in Fig. 9 is employed, part of the apparatus asso-
ciated with the 10/— counting switch TSS in Fig.
12 is not required and in fact the 10/- counting

_ switch could be omitted entirely if the 2/— count- .
ing switch were arranged to transfer direct to-

the £1 counting switch. It should be mentioned
also that as a matter of convenience one pole of
the source of current has been. indicated by an
arrow head and will be referred to as battery
while the other pole is indicated by an earth sym-
bol and is thus referred to. It is not essential,
however, that any earth. connection should be

_employed and the number, nature and voltage of '

Fig. 9 shows. the 10/~ to £1 stor--

- BA on operating,

3

the current supply sources will' be determined -

by requirements.

It should be mentioned also, that in the draw-
ings, the relay windings have been represented
as rectangles and have been designated with
capital letters while the various armatures of the
relays are designated by small characters corre-
sponding to the capital letters of the associated
windings and a distinguishing nwmeral. For ex-
ample, in Fig. 3, FEC designates the relay wind-
ing shown in the upper left-hand portion of the
drawings, while fecl, fec2, etc., designate the ar-
matures associated therewith. For sake of con-
venience hereinafter, the relay windings will be
termed relays, i. e., relay winding FEC will be
termed relay FEC and other relay windings will

- be correspondingly termed. Likewise, as an as-

sistance in the reading "of the drawings, the
number of armatures associated with a relay
winding and comprising a part of the relay have
been indicated on the drawings by the placing of
an informatory numera] under the capital letters
designating the relay winding.

FEC |
7

indicates that relay FEC has seven armatures
designated fecl to fecl, inclusive. The various

For exa,mple, ‘

10

15

20

types of relays, with respect to their character- .

istics of speed in operation, are distinguished on

the drawings in a well-known manner. The ordi-.

nary quick-to-operate and quick-to-release re-

30,

lays are indicated by the plain rectangles; the

relays which are retarded in their energizations
but not materially retarded.in their deenergiza-

tions are indicated by rectangles having the upper

portion thereof filled in solidly in black to desig-
nate the copper slugs placed upon the arnra-
ture ends of the cores according to the well-
known practice, and the relays which are retarded
in their deenergization but not materially in: their
energization are represented by rectangles the
lower portions of which are cross hatched fo in-

- dicate the copper slugs placed upon the heel ends

of cores in accordance with the well-known prac-
tice.

Referring now to the assembled circuit, when
it is desired to start the selling, the operator at
the control position operates the main start sell-
irrg key MSB, Fig. 12, and also the individual start
selling keys such as SB associated with the horse
totalizers corresponding to the horses on which
selling of tickets is to be permitted. The oper-
ation of key MSB connects earth to common con-
ductor 50 while at one set of springs of key SB
earth is extended to the supervisory lamp SL to
provide an indication that selling is in progress
on this particular machine, and at the other set
of springs connects earth to relays 8 and SA
in parallel. Since relays S and SA control cir-
cuits in Figs. 12-16, some of their armatures have
for convenienice been shown in detached form,
and these are clearly indicated by suitable refer-
ence letters.
circuits of the various .counting switches and
otherwise prepare the totalizer for operation.
Moreover 8t armature S9, Fig. 12, earth is con-
nected to conductor 51 and at armature S8 earth
is extended from conductor 50 over conductor
§2 to operate relay BA, Fig. 10, and over arma-
tures onl and fwd to operate relay MS. Relay
at armature bal apens a point
in the driving magnet circuit of the stored units

- collecting switch SUC, at armature ba3 opens a

point in the circult for relay CG, Fig. 13, and at

These armatures open the homing -
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- This arrangement is a great convenience since '
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armature ba2 completes the circuit of relay BB
which operates and locks up by way of arma-
tures bb2 and. twl to earth on conductor 5i.
Moreover, at armature bbi a point is closed in
the driving magnet circuit of the stored units
collecting switch SUC and at armature bb3 earth
is connected to the common conductor 83 to
provide a holding earth for the relays in the stor-
ing groups similar to the 2/- storing 'group sGl,

Fig. 7, and in the 10/— storing group SG3, Fig. 9.’
Relay MS which energizes at this time is provided

with a number of armatures equivalent to the
number of horse collecting switches such as HCS,
Pigs. 6 and 8, required for each horse, this num-
ber depending upon the number of ticket-issuing
machines from which it is required to collect reg-
istrations corresponding to sales of tickets. In
the example shown, it is assumed that a single
collecting switch is sufficient for collecting the
registrations since the number of machines of
different denominations is not greater than 200.
Each bank contact is wired to.a decoding relay
group assoclated with a different ticket-issuing
machine, and since there are 25 contacts in each
bank and 8 banks are provided, this switch may
collect registrations over 200 separate leads.

When relay MS is operated, at armature msl

earth is connected to the collecting switch-start
wire 54 which extends by way of the plug and
jack points-55, Fig. 6, interrupter springs hem of
the horse coliecting switch magnet HCM, plug

"and jack points 56, winding of interrupter relay

SR, winding of low resistance alarm relay CA to
battery.
In connection with the plug and jack points

56 and 56, it may be mentioned at this point that .

various points in the circuits shown in Figs. 6 and
8 are similarly intercepted, and that the leads as-
sociated with the horse collecting switch termi-
nate in a cord and plug. which may be Inserted
in the jack assoclated with any horse totalizer.

it permits the collecting switches and totalizers
to be associated in any desired manner and In
particular permits totalizers with which are as-
sociated indicators arranged in consecutive nu-
merical order to be used i conjunction with col-

. lecting switches corresponding to horses whose

50

—--change may be effected automatically by means of

. numbers on the race card are not in consecutive

numerical order. The neceSsa.ry plug, and jack
connections are readily made before ticket sell-
ing starts and the number shown on the indicator
relating to a parficular totalizer is made to agree
with the number of the particular horse collecting
switch associated therewith. The changing of

this number may be effected manually, for in-

stance, by inserting a card bearing the horse
number in & slot provided, or alternatively the

a lamp. display such as more fully.described in
specification Serial No. 430,414.

Considering now the operation of relay SR at
armature. srl it prepares a point in the circuit
to the impulsing relay IA, Fig. 7, at armature
sr? completes a circuit by way of the plug and
jack points 571 for the driving magnet HCM, at

armature sr3 closes a point in the circuit of re--

lay CQG, Fig. 13, at armature srd closes a point
in the circuit for relay CM, Fig. 13, at armature
sr8 prepares a circuit for the impulsing relay

‘similar to IA -associated with the second 2/-

" storing group, at armature sré prepares a cir-

(]

‘cult for the impulsing relay IF assoclated with

the 10/~ storing group, Fig. 9, and at armatures
sr1 and sr8 prepares points in the £10 and £100

. from the ticket-issuing machine.

2,081,298

impulsing circuits respectively. The magnet
HCM of the horse collecting switch HCS is now

enérgized and at its Interrupter spring hcm

opens the circuit of relay SR which de-energizes

and at armature sr2 opens the energizing circult

of the magnet HCM which releases in turn and
causes the wipers |—8 of the switch HCS to be
advanced to the next set of bank contacts. In-
ter-action between relay SR and magnet HCM
causes the wipers of the horse collecting switch

."HCS to be continuously rotated over the banks

in search of markings from the various ticket-

issuing machines, and the manner in which these

markings are provlded will now be described in
detail,

Referring now to Figs. 1 and .2, the tlcket-
issuing machine there shown is provided with
a common “win or place” key and also.a sepa-
rate key for each runner and the operation of

these keys is conveniently arranged to select the 2

required type and there initiate the printing and
issuing operation without the necessity for oper-
ating & special start key. The operation of each
key also effects a particular code connecticn to
a group of six leads extending to the main total-
izing equipment, and the combinations are so
arranged that in conjunction with the decoding
relay group shown in Figs. 3, 4 and 5, 40 sepa-
rate signals may be obtained. It will be as-
sumed-that the ticket-issuing machine shown in

" Figs. 1 and 2 is of 2/- denomination and that a

request has been made for one 2/- ticket for
a win on horse No. 1. The operator at the
ticket machine will thereupon operate the horse

key No. I, and will also operate the two position

“win or place” key to the win position. It may
be mentioned in passing that if the ticket ma-
chine in question had been one for issuing tickets
on horses 41—80 instead ¢f 1—40 as shown, the
springs of the “win or place” key would be wired
so as to connect earth over conductor 58 to uper-
ate relay FEC, Fig. 3, which thereupon extends
the coding leads from the runner keys to an-
other decoding relay group which is arranged to
produce markings in the banks of the horse col-
l‘e'cting switches for sales of tickets on runners

—80

© The: runner key and the “win or place” key
are locked in their operated positions by a me-
chanical device which also causes the type for
this particular runner to be set in line for print-
ing, and the following electrical circuit is. com-
pleted by the operated runner key: earth at the
mechanical contacts Z, Fig. 2, which are closed

upon the full operation of any runner key, arma- .

ture be?, winding of relay T, conductor 59, oper-
ated springs of runner key {, conductor 64,
armatures fec2, pbl and swrl, lower winding of
relay A, winding of relay P to battery. Relays

“G
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P, A and T now operate in series and the latter 6 '

relay at its armature ¢f completes a circuit for
the slow-to-operate relay BE, which on operation
locks up to earth by way of its own armature
bel and make contact and the mechanical con-
tact Z, and at armature be2 opens the circuit
previously traced to the decoding relay group,
thereby ensuring that earth pulse of definite
length is always extended upon the operation
of :any key, irrespective of the length of time the
key remains operated. Relay A. in the decoding 7

- group on operation at armature. al completes a
ocking circuit by way of {ts upper winding over

conductor 61, armatures ifl, cr2 and cri to earth
so that relay A is held independently of the earth
When ‘this

65




10

15

2,031, 298

earth 1s removed however- in. the manner al-
ready described, relay P releases and permits the

‘full operation of two-step relay SW which pre-
viously operated its light armature swi only ow- -

ing to the energization of its upper winding from
earth at armature »l and prepared a locking
circuit for itself to conductor 62. -When relay
SW operates fully at armature sw2 a locking
circuit is prepared over conductor 63 for relay
IT, Fig. 4, and at armature sw8 a circuit is com-
pleted for relay SWR which then operates and
at armatures swrl-—swrb opens the coding leads
from the ticket-issuing machine to prevent fur-
ther signals being received until the one in ques-

tion has been. collected, at armature swrl pre-.
_pares a circuit for the upper winding of the -
alarm relay SP, the function of which will be

described at a later period, and at armature

" swr8 extends a marking to the bank of the horse
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collecting switch HCS over the following circuit:
earth, armature swr8, winding of marginal re-
lay TR, armature it4, conductor 64, armatures
a2, b2, 3, d5, 6, /8 and «l0, conductor &5, to
the first bank contact aSSoclated wlth wiper |
of the horse collécting switch HCS. Relay TR
is of the well known marginal type adjusted to
attract its armatures only through a low resist-
ance such as the resistance of the lower wind-
ings of relays IA, IF, and the upper winding of
relays CM, DM, etc. -

Since the wipers of this switch are continu-
ously rqtaping &s previously described, wiper |

~will in due course encounter the marked bank

contact {, whereupon the earth by way of the low
resistance relay TR will be extended by way of
the plug and jack points 86, conductor 87, arma-
tures ubd, ui3, and uzl and uj3 in parallel, con-
ductor 68, armature srf, conductor 69, upper

winding of the impulsing or operating relay IA",

to battery. Relay IA operates in this circuit and
at armature igl connects low resistance bhattery
by way of its lower winding to wiper 1 to effect
the operation of relay TR in the decoding reiay
group, Fig. 4, at armature ia2 connects earth to
conductor 70 to hold the driving magnet HCM
energized to prevent any further rotation of the

"~ switch wipers at this moment, and at armature

B
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ia3 connects earth over armature ua3 to the
lower winding of the two-step relay UA which

thereupon energizes partially and operates only '
its light armature ual to prepare a locking cir-

cuit for itself. Relay TR, Fig. 4, upon operating,
at armature tri connects’ battery through the
winding of relay Q to conductor 71 and at arma-
ture 72 completes the circuit of relay IT which

operates and locks up over armature if2 to earth

at armature sw?2, Fig. 3. Relay IT moreover at
armature ¢l opens the holding circuit for the
decoding relays A, B, C, D, E and F so that relay

A which was operated is now released, at arma- "

ture it completes an alternative circuit over
conductor 13 for relay SWR, at armature i3
opens- the cancellation circuit over lead 715 to
prevent cancellation ‘of the set-up at this time,

: at armature it6 extends earth by way of the lower’
. winding of relay CR over conductor T4 to mark
‘the bank of the tutal collecting switch, and at
armature it opens the circuit of relays TR and
IA, Fig. 7. TUpon the release of relay IA earth is -

disconnected at armature ia3 from the junction
of the windings of relay UA so that this relay
now operates fully over both windings in series
and locks up to earth on conductor 83. Fur-
thermoreé since relay IA i1s now released, earth

at armature iq2 is disconnected from the driv-
ing magnet HCM of the horse collecting switch
which may now inter-act with relay SR as be-
fcre in order to advance the wipers in search of
further markings from other ticket-issuing ma-
chines.

Considering now the operations at the ticket- -

machine, Figs. 1 and 2, relay R is operated over
conductor. 71 in series with relay @ which has
locked up over armature gi.. Relay R at its arma-

tures 7! and r2 which are connected in parallel:

completes the circuit of the latching magnet

LAM upon the operation of which the knife switch

KNS is closed to complete the circuit to the mo-
tor MOR which supplies the necessary drive for
printing the ticket, cutting it off, and issuing it
to the purchaser. When this has been done the

chanically released and the mechanical contacts
Z are also opened; whereupon relay BE is re-
stored to normal, and the circuit of relay R and
relay Q, Fig. 4, is opened. Although the ticket
has now been issued to the purchaser the decod-

. Ing relay group Is not restored for further use

until relay SWR is released, and this is not ef-
fected until the marking extended by way of the
lower winding of relay CR over conductor 14 is
picked - up by the total collecting switch In &
similar manner to-that described in connection
with the horse collecting switch HCS. When the
appropriate wiper of the total collecting switch
engages with the marked bank contact, the im-
pulsing relay in the totalizer will be operated
and relay CR, Fig. 4, will be operated from the
low resistance battery then extended back, and
at armature cri it opens the holding circuit of
relay SW, Fig. 3, which releases and in turn opens
the holding circuit to relay IT, Fig. 4, at arma-

ture sw2. Upon the release of relay IT, the cir~
cuit of the lower winding of relay CR is opened
at armature it6;, and at armature it5 relay SWR
is released so that the coding leads from the
ticket-issuing machine are now again connected
to the decoding relay group. It will be appre-
clated that By this arrangement it is not possible
to register a further ticket sale until the previous
one has been duly recorded on both the horse
and grand total totalizers.

Considering ‘now the further operatlon of the
storing group SGH, Fig.' 7, relays UA to UI will
be operated in turn from the various markings
picked up by wipers | and § of the switch HCS
and when the tenth marking has been collected
relay UJ is operated and at its armature ujé a
circuit is completed for relay UZ which there-

“upon locks up at its armature uz5 to earth on the

common conductor 58. Furthermore at arma-
ture uz2 the holding circuit of the storing relay
UA is opened, and as each storing relay%s locked
up. from contacts on the preceding relay, it will

be seen that they are all released in succession,

this method of ‘release being slightly quicker than

if all the relays were locked up in parallel, in
which case the mutual shunting effect of the
various windings would produce a slight slugging
effect on the relays. - Moreover, at armature uz(

-the initial energizing circuit for the impulsing

relay IA is opened, and at armatures u2z3 and
uz4 the following marking circuit is completed

‘to. the bank of the £1 translating switch TP,

Fig. 11: earth, armatures u24 and #z3 over con-
ductor 11 to bank contact | associated with wiper
2a of the £1 translating switch TP. Further-=
more the earth applied to conductor 18 by arma-

" runner key and the “win ‘or place” key are me-
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ture uzd completes a circuit for relay ZC whmh
opens a point in the driving circuit of the stor-

ing units collecting switch SUC though this op-
eration is without function at this time. It

should be mentioned that the banks of the £1°

translating switch TP are connected to all the
various 2/-storing groups similar to SG!, and

~ also to the 10/-storing groups similar to SG3, Fig.
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9, and in case the wipers of the switch happen
to be resting on contacts other than those marked

by the operation of relay UZ, the following cir-

cuit will be completed: earth, armature uz4; con-~

ductor T8, armatures corresponding to uz3 and

ur2 and conductor corresponding to conductor
13 in another storing group, bank contact and
wiper la of the switch TP, interrupter springs

and driving magnet TPM to battery by way of -

the low resistance feed relay BP. Relay BP and
the magnet TPM are therefore operated in series,
the former preparing various alarm circuits
which will be described later, while the operation
of the magnet causes its. circuit to be opened
at the interrupter cortacts and it therefore re-
leases, and effects the advance of the wipers to
the next set of contacts in the well-known man-
ner. The magnet TPM is therefore energized in
& self-interrupted circuit and the wipers are ad-
vanced until the bank contact marked by the ab-
sence of earth potential is encountered by wiper
ia whereupon the switch, comes to rest.

When the interrupter relay SR associated with
the collecting switch HCS next operates after the
wipers of the £1 translating switch TP encounter
the marked bank contact, the following circuit
may be traced: earth, armatures uz4 and. uz3,
conductor 71, bank contact and wiper 2a of the
£1 translating switch TP, conductor 80, armature
sr3, Fig. 6, conductor 81, winding of relay CG,

" Fig. 13, to battery. Relay CG thereupon operates

and at armature cgl extends earth over conductor
82 to maintain the driving magnet HCM ener-
gized, and at armature cg2 prepares a circuit for

. relay CZ, which is however short-circuited and

45

therefore unable to operate at this time. Since

the driving inagnet HCM is thus held in an op- .
erated position, relay SR will be released at in- -

. terrupter contacts hcm, whereupon the initial
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. the switch TP, Fig. 11, conductor 84, winding of .
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energizing circuit of relay C
is held in series with rela/,thfz over the following
circuit: earth, armatures s2, cg2 and cri, wind-
ing of relay CZ, winding of relay CG to battery.
Relay CZ on operating at this time, at armature
czl completes a further holding circuit for the

< driving magnet HCM, at armature c22 provides

a locking circuit for itself, at armature ¢z3 opens
the circuit of the direct £1 registration lead, which
will be dealt with later, and at armature cz4
completes the folowing circuit: earth, armature
3a8, interrupter springs pem, armatures em2 and
cz4, conductor 83, wiper 3a and bank contact of

relay UR, Fig. 7, to battery. Relay UR upon op-
erating in this circuit locks up by way of armature
url, at the same time opening the holding circuit
for relay UZ, at armature ur2 cpens & point in the
marking conductor 79 extending to the bank of
wiper la of the switch TP, and at armature ur3
extends earth over conductor 88, bank contact
and wiper 4a of the switch TP, conductor 86,
winding of relay CR, Fig. 13, to battery. Relay

CR on operating, at armature ¢r8 locks itsell up

over armatures cz2 and cg2 in parallel to earth
at armature s2, at armature cr$ connects'a fur-

ther earth to conductor 82 to hold the magnet .

HCM at armature cr: provides a holding c!rcult
i

is opened and it -

2,031 208
for relay UR, at armature erl opens the circuit

of relays CZ and CG, and at armature crd ex-
tends eartn to the driving magnet PCM of the £1
counting switch PCS. ' Upon the energization of

the magnet PCM the interrupter springs pem =
- open the circuit of relay UR, Fig. 7, which ac-

cordingly releases provided that relay UZ has

. already released, .and at armature ur3 brings

down relay CR, Fig. 13, provided that relays: CZ
and CG have released. Upon the release of relay
CR the circuit of magnet PCM is opened at ar-
mature crd4 and it de-energizes and causes the
wipers -of the £1 counting switch PCS to be ad-

.vanced one step thereby increasing the total.

amount on the display by £1. It will be appre-
ciated from the various revertive check circuits
which have been traced that in the casé of a
failure of any one element. in the chain, it will be

- impossible for a sale to be incorrectly registered

and under these conditions an alarm will be given
until the trouble is rectified, this circuit being
described later. '
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A description has now been given of the storing

of 2/- registrations and their transfer to the £1
counting switch PCS, Fig. 13, and as this switehkis

‘also receiving direct £1 registrations from wiper 1-

of the horse collecting switch HCS, Fig. 8, a8 de-
scription will now be given of the circuit arrange-
ments provided to prevent mterference between

‘the two sources.

It will be assumed that wiper 2d of the trans-
lated £1 switch TP, Fig. 11, encounters a marked
bank contact at the same instant as the wiper 7

" of the horse collecting switch HCS, Fig. 8. The

interrupter relay SR will be operated at this time
so that relay CG will energize over the circuit pre-
viously traced and at.the same instant the follow-

- ing circuit is completed for relay CM: earth from

the decoding relay group associated with a £1
ticket issuing machine, ba.nk contact and wiper
1 of the switch HCS, Fig. 8, plug and jack points

88, Fig. 13, armatures cz3 and cri, conductor 89,

- grmature srd, Fig. 6, conductor 90, lower winding

of relgy CM to battery. - Relay CM, which may be

" called the operate relay of the £1 counting switch

or register, thereupon operates and at armature
em? completes a locking circuit for itself by way

and at armature cmi connects low resistance bat-
tery by way of its upper winding over conductor
88 to wiper T of the switch HCS to effect the op-~
eration of a relay similar to TR in the associated
£1 decoding relay group which is identical with
that described in connection with the 2/~ ticket-

issuing machine and permits the issue of a £1

ticket to the purchaser in the manner already de-
stribed. Relay CM morecver at armature cmd
extends earth over conductor 82 to.hold the driv--
ing magnet HCM of the collecting switch, and at
armature cm3 extends earth to the driving mag-
net PCM to the £1 counting switch. Upon the
energization of the magnet PCM the associated
interrupter springs pem open the holding circuit
of relay CM, which therefore releases and at ar-
mature cm3 opens the energizing circuit of the
magnet PCM to cause the wipers of the switch

“PCS to be advanced on to the next set of bank

contacts. As regards the translated £1 registra-

tion. which is awniting transfer, relay SR is re- -
-leased owing to the magnet HCM being held in an

energized condition, and therefore relay CZ is

permitted to operate In serles with relay CG in.

the mannér already described. ' Relay UR, Fig. 7,
however, cannot operate untll relay CM and the
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.87, conductor 88 which is connected to conductor .

-of resistance YC and the interrupter springs pcm -
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magnet PCM have released after the direct £1
marking has been duly registered on the £1 count-
ing $witch PCS. Upon the release of relay CM,
relay UR is operated in a circuit which includes
the resting armature ¢m2, and the operations
previously described are then carried through to
cause a further marking corresponding to the
translated £1 to be duly registered on the £1
counting switch PCS, y

A description will now be given of the collection
of 10/~ markings which is made over wiper 3 of
the horse collecting switch HCS, Pig. 8. When
wiper:8 encounters & marked bank contact, earth
through a low resistance marginal ‘TR relay is
extended by way of the plug and jack points 81,

. conductor 92, armatures ca? and uy§ in parallel,

conductor 93, armature. sr6, conductor 84, upper

- high resistance winding of impulsing relay IF to
. battery.. Relay IF is operated in this circuit and
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at its armature if2 extends a low resistance bat-
tery by way of its lower winding over the conduc-
tor 92 to effect the operation of the TR relay in

the decoding relay group associated with the

10/~ ticket-issuing machine. Relay IF is released
when the ticket-issuing operations have been duly
completed and since a circuit was completed for
the lower winding of the two-step relay AA by
way of armature if{, this relay now operates fully
over its two windings in serles in the circuit:
earth on common conductor 53, armatures ca8 and
aal, both windings of relay AA In series to bat-

tery this operation representing the storage of -

one 10/-~ bet. When wiper 3 of the collecting
switch HCS again encounters & marked bank
contact, relay IF which may be called the operate
relay is again operated over the circuit previously
traced and on this occacion earth at armature if1
is extended over armatures ca$, zal and ba2, lower
winding of relay BA to battery. Relay BA oper-
ates its light armature bal and when the ticket-
issuing operations have been completed, relay IF
again releases and relay BA operates fully on
both windings in serles to earth at armature aad.

‘Relay BA thereupon at armature bad prepares a

circyit for relay UW, and at armature bad com-
pletes & circuit for the lower winding of relay CA

‘which thereupon locks up over its upper wind-

ing by way of armatures cad and cbb to earth on
common conductor §3. Upon the operation of
relay CA a circuit is completed at armature ca$
for the lower winding of relay UW to cause it to

. operate its light armature uwl, at armature caé

the impulsing circuit from relay IF is transferred

to the next storing group, at armature cad the
holding circuit of relay AA is opened and at arma-

- ture cal a locking circuit is prepared dependent

v
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upon relay UW. Upon the release of relay AA
the locking circuit of relay BA is opened at arma-
ture aad so that this relay also releases and at
armature bad removes the short-clrculg from the
upper winding of relay UW, whereupon this relay
operates fully over its two windings in.series.
Relay UW, it will be realized, corresponds to relay
UZ assoclated with the 2/— storing groupin Fig.
7, and to function in conjunction with relay RW
is to effect .a sultable marking in the bank of the
switch TP. - Relay UW at armature 24 extends

-earth over armature uw3 and conductor 95 to a

contact in the bank 2a of the translated £1 switch
TP, Fig. 11, ih order to prepare for the operating
of relay CQ, Fig..13, in the manner already de-

scribed.. Similarly at the resting contacts asso- -

clated with armature uw3, the appropriate bank
contact of bank la of the switch TP is marked by

the removal of earth potential from conductor 98,

13,081,298

while at armature uwd earth is also extended
over conductor 18 by way of the resting contacts
similar to uy3 and ry3, Fig. 9, and the resting con-

tacts similar to uz3 and ur2 of all 2/~ storing"

groups to the bank contacts of bank la, and in
this manner the translated £1 switch is caused to

rotate to find the marked bank contact corre- -
-sponding to the storing of two 10/~ units on the

_ storing group SG3, Fig. 9. ‘
- It will be seen that further 10/—- markings en- -
countered by wiper 3 of the horse collecting switch. -

HCS, Fig. 8, will operate the imptilsing relay IF.
Pig. 9, again, and the impulses will now be trans-

10

mitted by way of armature ca8 to the lower group. .

of storing relays CB, AB, BB, UY and RY, the
operation of which is substantially the same as
that described for the upper group. ) '

When the £1 translating switch TP, Fig. 11,
finds the marked contact the magnet TPM will
not again energize owing to the absence of earth
thereon, and earth from conductor 95, Fig. 9, will
be extended over wiper 2z of the switch TP to
energize relay CG associated with.the £1 count-
ing switch PCS, Fig. 13. Relay CG operates as
previously described and at armature cgl extends
earth over conductor 82 to hold -the collecting

“switch magnet HCM, and at armature cg2 pre-
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pares a circuit for relay CZ. When relay SR de- - -
energizes, relay CZ operates and at armature ’

cz4 completes the following circuit for relay RW

30

‘in the 10/- storing group, Fig. 9: earth, armature -

sad, interrupter springs pem, armatures em2 and
cz4, conductor 83, wiper 3a and second bank con-
tact of the switch TP, conductor 87, winding of
relay RW to battery. Relay RW operates and at
armature rw? completes a holding circuit de-
pendent on relay UW and opens the circuit of this
relay andat armature rw! connects earth over
conductor 88, second bank contact and wiper 4a
of the switch TP and conductor 86 to operate re-

lay CR. - As already ‘explained, the operation of’
relay CR causes-the magnet PCM of the £1 count--

ing switch PCS to advance the associated wipers
one contact in order to increase the total by £1,
and relay RW is released owing to the opening of
its circuit at the magnet interrupter springs. In
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this case also the check-back circuits operate in -

the manner previously explained to ensure all
the operations have been carried thréugh satis-
factorily. Although only two 10/~ storing groups
are shown in Fig. 9, it will be appreciated by those
skilled in the art that other groups could readily
be added if the traffic handled by the 10/~ ticket-
issuing machines was sufficient to warrant an in-

=

-crease in theé storing means. _—

A description will now be given of the arrange-

'ments whereby the movement of the wipers of the

£1 counting switch controls the indicator wunit
shown in Fig. 17, by means of g group of four
relays designated A, B, C and D which may be

" operated in various combinations to complete cir-
cults for a particular one of ten relays similar

to relay 3L, each of which effects the lighting
of lamps to_display a numeral corresponding to
the position of the switch wipers. If the wipers of
the switch PCS have been moved into engagement
with the fourth set of bank contacts in response
'tq three separate £1 registrations, the follow-
ing circuit is effective: earth by way of the bank
commoning associated with wiper 5e, armature
53, wiper 4e¢ and fourth bank contact, conductor
98, winding of relay D associated with the indi-

ca_tor unit to battery. Relay D on operating, com- )
_pletes a circuit from earth by way of armatures
al, b2, c3 and d4 winding-of lamp control relay
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3L to battery. Relay 3L on operating at its ar-
matures 1-12 completes circuits for the appro-
priate lamps of a monogram indicator which are

arranged as shown in the top left-hand corner -

of PFig. 17. When the wipers of the £1 counting
switch PCS are moved into engagement with the
firth set of bank contacts upon the registration

of a further £1 sale, a circuit is completed over -

- conductors 100 and 101 to effect the operation
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of relays A and B in Fig. 17, and under these
conditions, the lamp relay 4L which is not shown
is operated to complete circuits for the appro-
priate lamps in the monogram for displaying the
numeral 4. Hence as the wipers of the £1 count-
ing switch PCS continue to move round the
banks contact by contact, the relays A, B, C and
D in PFig, 17 are operated in various combinations
to effect the display of numerals on the mono-
gram unit corresponding to the position of the
wipers of the switch.

When the £1 counting switch PCS is standing
on the tenth set of contacts and the tenth £1
is about to be registered, relay DZ, Fig. 14, will
be operated from earth, armsture cré or arma-
ture cm5, depending on whether the registration
is being made from ‘the translated or direct
source, wiper 2e¢ and tenth.bank contact, con-
ductor 131, winding of relay DZ to battery. Re-
lay DZ on operating, completes a locking circuit

for itself at armature dz4, at armature dzl con-

necting earth to conductor 82 to hold the driv-
ing magnet HCM of the horse collecting switch
HCS, at armature dz3 opens the circuit for the
reception of the direct £10 impulses over. con-

ductor - 103, and at armature dz2 completes the

following- circult earth, armature sab, interrup-
ter springs tpsm, armatures dm2 and dz2, wind-
ing of relay DR to battery. Relay DR thereupon
operates and at armatures dr2 and dr3 completes

locking circuits for itself and opens the circuit -
of relay DZ at armature dr1. Relay DR more- -

over at armature dr5 connects a further earth
to conductor 82, and at armature drd causes
earth to be extended to the £10 counting switch

driving magnet TPM. The magnet TPM is

thereupon energized in this circuit, and at its
interrupter springs opens the circuit of relay DR
which accordingly releases provided relay DZ has

already released, and as the circult of the driv--

ing magnet-'TPM is then opened the wipers of
the £10 counting switch TPS are moved on to
the next set of bank contacts to advance the

_total by £10, and as the various earth connections

&
T

€0

65

are now removed from conductor 82, the collect-

ing switch HZTS is permitted to continue its op-

eration. It will be understood that the. upper :

banks of the £10 collecting switch TPS are wired
to a relay-controlled indicator of the type shown
in Fig. 17 in the same manner as the correspond-
ing banks of the switch PCS, so that the proper

.numeral may’ bé displayed thereon. Since the
wipers of the £1 counting switch PCS are now

ready to begin a further units cycle, the proper
display is the digit 0 which is effected. by the
energization of relay A, Fig. 17, as may be seen

" from the wiring of the switch banks.

[{]

In. connection . with the displaying of “0” on
the various .indicators, it will be seen that earth

is not ordinarily connected to the indicator- -

controlling wipers until the switch has made one
step into engagement with the earthed bank com-

moning for wipers | and 8. It might happen
however that a £10 sale is registered on the £10

counting switch TPS before the £1 counting

“switch PCS has moved from its home position,

|

2,031,298

andin this case means must be provided for light-
ing up the djgit “0” on the £1 indicator in spite
of the fact that the wipers have not moved from
their normal position. It will be seen that when
a £10 registration is made on the £10 counting
switch TPS, the wipers I/-8f are moved into
engagement with the second set of bank con-
tacts and in this position earth encountered by
wiper if will be extended over armature s4, con-
ductor 132, first bank contact and wiper .te of

the £1 counting switch PC§, armature s3, to the

indicator controlling wipers shown in the upper
portion of the figure. Since these wipers, are

standing on the first set of bank contacts, earth .

will be extended over conductor (00, to cause-
"relay A, Fig. 17, to be operated for the purpose

of completing the circuit of the lamp relay OL
(not shown) to light up the numeral “0” on the
£1 counting switch indicator.

Returning now to consideration of the horse
collecting switch HCS shown in Figs. 6 and 8, it
will be appreciated that £10 and £100 markings
are also being collected over the wipers 4 and 8,
but since the issuing speed of tickets of these
denominations is not likely to be heavy, storing
relay groups such as described for the 2/- and
10/~ tickets have been dispensed with, and the
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markings are extended direct to the appropriate . '

totalizers in the same manner-as £1 markings.
Thus when wiper 4 encounters a marking from
a £10 decoding relay group, earth by way of a
TR relay therein will be extended by way of

30

wiper 4 and the plug and jack points 104, con- -

ductor (03 which is connected to conductor 103
in Pig. 14, armatures dz3 and dri{ from con-
ductor 108 to conductor 106 by way of armature
sr§, Fig. 8, lower winding of relay DM to battery.
Relay DM thereupon operates and locks up-over
resistance YD, armature:dm2, interrupter springs
tpsm, armature sa¥ to earth, and furthermore
at its armature dml extends a low resistance bat-
tery by way of its upper winding over conductor
103 to effect the operation of the TR relay in

- the £10 decoding relay group and permit the

issue of a ticket. Relay DM also at its armature

0
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dm4 connects earth to conductor 82 to hold the -
magnet HCM of the horse collecting switch, and’- -

at armature dm3 completes the circuit of the

“driving magnet TPSM of the £10 counting switch
.which energizes and at its interrupter springs

opens the holding circuit of relay DM. Upon

_the release of relay DM the circuit of magnet

TPM is opened at armsature dm3, whereupon the
wipers of the £10 counting switch TPS are ad-
vanced on to the next set of bank contacts to

increase the total by £10, and as earth is also

disconnected from the conductor 82, the magnet

50 -

HCM is released to permit the horse collecting

switch HCS to continue its operation.

In similar manner the £100 markings picked

up by wiper 8 of the horse collecting switch HCS
are extended over plug and jack points 123 and
lead (24, armatures ez3 and eri, conductors {25
and 126 which are connected by armature sr8,

- Fig. 8, to relay EM, Fig. 15. . This operates'in a

manner which will be readily followed from what
has already been described to energize the driv-
ing magnet HPM of the £100 counting switch
HPS, and effect the advance of the wipers 1g—8¢g
one step. Similarly when ten £10 registrations
have been made ‘on the £10 switch TPS, relays
EZ and ER assoclated with the £100 counting
switch will be brought into operation to transfer
the marking to the driving ma,gnet HPM of the
£100 counting switch

60 -

70

76




9,031,308

Since, i the particular example described,

.tlckets of £1,000 and £10,000 are not issued, the

- apparatus associated with the £1,000 counting

10

18

30

switch ThP8 and the £10,000 counting switch
TTPS, Fig. 16, is considerably simplified and con-
sists essentlally of a pair of relays one of which
is slow to release. The circuit operation is that
when the wipers of the £100 counting switch
HPS advance into their tenth position in re-
sponse to the reception of nine separate £100
registrations, earth connected over wiper ig,
armature s§ and wiper 2¢ will cause relay FZ to
operate. and in turn. operate relay FR. When
wiper 2g moves past this position in response to

& further £100 registration relay FZ will be Te-

leased and during the slow release period of relay
FR sn impulse will be extended to the driving
magnet TAPM to cause the wipers of the £1,000
counting switch TRPS to be advanced one con-

- tact to increase the thousands digit by one. Sim-

flarly when nine £1,000 sales have been registered,

wiper 2k of the switch TAPS will encounter the
‘bank contact which is wired to relay GZ, and
when the wipers move past this position relay

GZ will be released, so that during the slow
release period of relay- GR an impulse will be
extended to the driving magnet TTPM to cause
the wipers of the £10,000 counting switch TIPS
to move one contact to increase the £10,000 digit
by one unit. In case any further digits were re-

quired, similar counting switches would be pro- v

vided controlled in the same way.
‘From what has already been said it will be

“realized that it is lkely that at some.period in -
*the operation, the condition ‘will arise when the

£10 counting switch TPS is called upon to re-
celve registrations from both the direct and indi-

' rect sources at substantially the same instant, and

40

the circuit arrangements provided for ‘ensuring

that separate registration shall be made for each
indication under these conditions, though gen-

- erally. similar to.those assoclated with the £1

50

counting switch will be considered briefly. =
Assume that while the switch PCE is indicat-
ing 9 wiper T and wiper 4 of the horse collecting
switch HCS encounter marked bank contacts at
the same instant; circuits will accordingly be

completed in the manner previously described
for relay CM associated with the £1 counting

switch PC8, Fig. 13, and relay DM associated
with the £10 counting switch ‘TS, Fig. 14, Relay
CM on operating in addition to performing its

. usual functions, at its armsature cmS$ completes

a5

& circuit over wiper 2¢ or e and -conductor 131

for relay DZ, which operates and locks up at
armature dzd so that it remains energized when
the wipers of the £1 -counting switch PCS are
advanced on to the next set of bank contacts on
the release of relay CM. Relay DZ also &l arma-
ture dz| extends earth over conductor 82 to hold
the magnet HCM of the horse collecting switch
HCS, and at armature dz2 prepares a circuit for
relay DR which circuit 18 at present held open
at armatire dm? and the interrupter springs

associated with the magnet TPM. When now the

wipers of the switch TPS have been advanced on
to the next set of bank contacts in response to
the reception of the direct £10 registration and

the magnet TPM and relay DM are de-energized,

70

relay DR is operated to complete the circuit of

- the driving magnet TPM again and the wipers

’70_

are therefore moved another astep. -Thus both
the translated registration and the direct regis-

tration to the £10 switch TPS are correctly regis- .

tered even though both make appearance at sub-

. 9
stantially the same instant. Similar considera-
tions will apply in connection with the £10 switch

- 'TP8 and the £100 switch HPS, and similar cir-

cuits are provided to prevent interference re-
sulting, ) .
When the end of the selling perlod is reached,

the main “start selling” key MSB, Fig. 12, is re~ .

stored to normal by the control operator, ‘where-
upon earth is removed from the common con-
ductor 50, which extends to the operated con-

tacts of the 8 relays associated with all totalizers

in service. Since, therefore, earth is removed
from conductor 82, relays BA and MS, Fig. 10,
are- released. Upon the release of relay MS,
earth at armature msi is disconnected from the

collecting switch start conductor B4 so that no .
further circuit is completed for relay SR and the .

“switch HCS is brought to rest. 'When the trans-

lated £1 switch TP has completed its final oper-

ation, relay ZC, Fig. 10, will be released since earth
is no longer connected to the common conductor
18 and owing to the release of relay BA, the
following circuit is completed: earth, armatures
zcl, bal and bbl, first blank contact and wiper
5D of the stored units collecting switch SU¢C, in-
terrupter springs sum, winding of interrupter re-

20°

25

lay IR to battery. Relay IR operates in the cir- -

cuit described and at its armature irl completes

the circuit of the driving magnet SUM which

therefore energizes and at its interrupter springs
sum opens the circuit of relay IR so that this

30 -

relay will in turn release and open the eircuit

of the driving magnet SUM, whereupon the wip-
ers will be advanced on to the second set of bank

contacts. -In this position, wiper $b encounters ¢

the bank commoning which is connected to earth
and relay IR will thereafter be energized in this
clrcuit and its interaction with the driving mag-
net SUM will cause the wipers to be automatically
rotated over the bank contacts. It should be
mentioned that one armature of each of the stor-
ing relays eéxcept the last in the storing groups
such as SGI, Pig. 7, is wired to the upper bank

_of the stored units collecting switch SUC, while.

similarly one armature of the first relay of each
of the 10/ storing relay groups shown in Fig. 9
1s wired to five bank contacts of the switch SUC
in order to provide a marking equivalent to five
2/- units. :

Assuming that certain storing relays are op-

erated at this time so that wiper 8b of ‘the switch -

SUC encounters a marking during the automatic
rotation of the switch, the following circult will
be completéd for operating the 2/~ counting
switch TWS, Pig. 12: earth, bank contact and
wiper 8b, armatures zw3 and ir2, conductor | 08,
upper winding of relay AM to battery, theréby

(<)
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causing this relay to operate and complete a -

locking circuit tor its lower winding over resist-
ance YA, armature am3, interrupter springs twm

and armature améd to earth. Relay AM also at

armature am2 connects earth to conductor 128
to hold the driving magnet SUM to prevent any
further rotation of the stored units collecting
switch SUC at this moment, at armature am}

connects earth to wiper 2c of the 2/- counting
switch TWS for a purpos= which will be described -
later, and at armature ami completes a circuft:

for the driving:. magnet TWM. Magnet TWM
upon energizing opens the locking circuit of relay
AM which releases and releases the magnet also
so that the wipers of the 2/~ counting switch TWS
are advanced one step to increase the display by
one 2/- unit, and since earth is now removed

‘from conductor 128 the magnet SUM is unlocked
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‘to permit the further opera.tion of the stored

units collecting switch SUC.: It will be seen that
the release of relay IR opéns the circuit for the
upper wincing of relay AM at armature ir2 so
that this relay shall not be retained in an op-
erated position over this winding. It will be
understood that the movement of the wipers 3¢
and #c of the 2/~ counting switch TWS controls

" the application cof earth potential over conductors

10

108-112 in & suitable combination to effect the
operation of relays in an indicator similar to that
shown in Fig. 17.

When registration of the fifth 2/- unit is being
made wiper 2¢ is in engagement with bank contact
6 which is wired to relay BZ, and upon the op-

. eration of relay AM, earth at armature amb is

- 20

extended by way of wiper 2¢ and bank contact
to effect the operation of relay BZ which then
locks up at armature bzi. Relay BZ' also at

armature bz2 locks the magnet SUM and at ar-

mature bz3 completes a circuit for relay BR which
then locks up over armatures br2 and br3 and at
armature bré opens the circuit for relay BZ which
thereupon releases. Relay BR also at armature
brd connects earth to the magnet TSM of the
10/~ counting switch TSS which at its interrupter
springs tsm opens the holding circuit for relay

- BR which releases if relay BZ has already re-
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leased, and in turn opens the magnet circuit at
armature br4 whereupon the wipers of the 10/~
counting switch TSS are moved on to the next set
of bank contacts. In this position, earth by way
of the bank commoning and wiper id of the
switch TSS is connected over armature sif .and
wiper 8d and bank contact to operate the relay
FV. This relay thereupon at armatures fvoi-fvd
so changes the connections from the upper banks
of the switch TWS that on the succeeding set of
five contacts the wipers 3¢ and #c will complete
circuits to operate the necessary combination of
relays in the indicator to produce the numbers
5 to 9 in place of 0 to 4. Similarly if a further
flve 2/~ units are stored .on the banks of the
2/- counting switch TWS in the manner already
described, relay BZ will again be operated from
earth over wiper 2¢ to advance the wipers of the
10/- counting switch TSS on to the next set of

bank contacts. Upon the operation of relay BR:
‘upon this occasion, earth from armature br?

will be connected over wiper 2d and bank com-
moning, winding of relay CZ in series with relay

CG tobattery, whereupon both relays are operated

in order to complete circuits for the advancement
of the wipers of the £1 counting switch PCS-on
to the next set of bank contacts; to increase the
total showing on the indicator by £1.. Since the
wipers of thie 10/~ counting switch TSS are now
in the third position, wiper 8d will disengage from
the bank commoning to release relay FV, and

stored to normal in order to produce the coding
for the display of numerals 0 to 4. .

Returning now to the stored units collecting
switch SUC, it will be seen that when wiper 1]
encounters the bank commoning, earth over con-
ductor b1 will be.extended by way of wiper 6b
and bank commoning, armature tw2, winding of
relay ON to battery.so that relay ON will be
operatéd during the automatic rotation of the
switch. When the switch SUC has made one
complete revolution, wiper 6b will again en-

" counter bank contact |, so that the circuit.of relay

1

ON will be opened and during its slow release
period, earth will be extended from wiper 6b over

60 “under these circumstances the connections to the .

. banks assoclated with wipers 3¢ and 4c¢ are re-

2, 031 208 ,
armature on2 to effect the operation of relay TW'

which is ‘also slow to release. Relay TW upon

operating, at its armature w2 prepares a locking
.clrcuit for itself, at armature w38 connects up the
wipers 3b and Tb to the impulsing circuit of the "

2/— counting switch in place of wipers 4b and 8b,

‘at armature tw# opens a further point in the

[~}

circuit of relay MS and at armature twl opens |

the locking ¢ircuit of relay BB and extends earth

. from conductor B{ to the common holding con-

ductor 53 to maintain the various storing relays

in an operated position.  During the slow re-

lease period of relay BB the circuit previously
traced by way of bank contact | and wiper 5b

is completed to the driving magnet SUM which

is thereby enabled to make its. first step, and
thereafter its subsequent rotation is controlled by
earth picked up over wipers §b and 1b succes-
sively. Accordingly, the stored units collecting
switch SUC is caused to make another complete
revolution during which the outstanding regis-

10

trations effecting markings in the second set of -

banks will be picked up by wipers 3b to Tb and.

extended to the 2/~ counting switch TWS in the
manner already described. At the conclusion
of the second revolution of the stored units col-

lecting switch SUC, wiper §b will again encounter -

bank contact I, and since relay BB is released
at this time, the magnet SUM fails to energize
again and the wipers remain in this position. Re-

lay TW is now released owing -to the opening of -

its circuit at wiper 6b whereupon all the equip-
ment with the exception of the counting switches

-is restored to normal.
It will be appreciated that the clearing down 3

of the totals registered by the various totalizers is

-effected by restoring the associated individual

keys such as SB, Fig. 12. When this is done,
relays S and SA de-energize and complete hom-

- Ing circuits for the various counting switches

which return to normal by -self-interruption.

_Since in this position, no circults are completed

for the indicator control relays such as'A, B, C

and D, Fig. 17, the indicating lamps are ex-°

tinguished and the whole of the apparatus is
ready for a new selling period.

As has already been suggested, certain of the
equipment shown in Fig. 12 is not required for
the system illustrated but has only been included
to indicate the small changes required if the
traffic is not heavy -enough to warrant the use
of storing relay groups. In these circumstances
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~the connections from the wipers of the horse

collecting switch HCS would be made over con-
tacts of relay SR direct to the impulsing relays

. AM and BM. Moreover the stored units col-

lecting switch would clearly not be required and
conductor 128 would be connected to conductor

82 to control the horse collécting switch. If only.
the 10/— storing relay groups were dispensed with,.

the stored unit collecting switch would still be
required and relays BM, BR and BZ would con-
nect earth to conductor 82 as well as to conductor
128 at the proper time.

As a specific example, if all the 2/~ decoding. 6:

relay groups were accessible over wipers | and
§ of the switch HCS these wipers would be con-

nected to conductor #{3, Fig, 12, and conductors

fi3and 114 would be connected by armature sri.
Similarly wiper 3 of switch HCS would be con-
nected to conductor |5, Fig, 12, and conductors
:rlg and 1T would be connected by armature

Although owing to the capacity of the banks

_ on the horse collecting switch HCS the wipers {
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and 8 could only accept markings from 50 ma-

chines, it will be appreciated that a switching de-
vice similar to that incorporated in the stored
units collecting switch SUC, Fig. 10, could be
provided to change over to the wipers 2 and §
after the switch has made one complete revolu-
tion, thereby increasing the capacity to 100 ma-
chines with a comparauvely ‘small sacriﬂce in

. speed of operation.

In order to permit the ticket-issuing machines

‘to be locked from a central control point to pre-
‘vent the issue of further tickets, special control

- arrsngements are provided which will now be
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considered. As may be seen from Fig. 2 each ma-
chine is provided with a solenoid LTS having a

sliding plunger with a separate coil for operation -

In each direction. Operation in .one direction
permits the runner keys to be depressed, while
operation in the other direction effects the locking
of the keys against operation. Since each ma-
chine on the course is provided with a solenoid

of this type, it will be appreciated that individual

control would be somewhat laborious if the num-
ber of machines were con.,i&emble and the ar-

rangement about to be described provldes a means’

whereby the operation of. locking and unlocking
the machines is effected automatically by the op-
eration of a two-position common control key in
a certain direction, and an indication is given
when &1 the machines have responded correctly.

The operation of the control key ULK shown in .
Fig. 1 to the right completes a circuit from earth

by way of the operated springs of the kay, wiper

/118 of the machine control switch MCS, con-

ductor 117, left-hand coil of the solenoid LTS, Fig.
2, and parallel thereto, by way of the resting
springs 144 at the left-hand side, over conductor
118 and bank contact and wiper 118, of the ma-

. chine control switch MCS, winding of relay LK

to battery. Relay’LK on operating, at its arma-
ture k1 extends earth by way of the operated
contacts ¢f the key to the driving magnet MCM

. and battery feed relay BF to battery, where-

upon magnet MCM energizes in order to prepare
for the advancement of the wipers on to the
next set of bank contacts and ss relay BF is
operated in series therewith, at armature byt the
circuit of the: all-machines-locked signal lamp -
AML is held open. unger of the
solenoid LTS is drawn oyer mmhmd posi-
tion, it locks the runner keys against operation,
and springs 144 are operated, so that relay LK
releases and in turn opens the circuit of the driv-
ing magnet MCM so that the wipers are advanced
on to the next set of bank contacts into engage-
ment with the conductors extending to a similar
solenoid in another machine. In this manner
the wipers 'of the control switch MCS are ad-

. vanced step by step over the bank contacts, and

GO

in each position the solenoid of the particular
machine connected with is operated. Since this
stepping motion takes place very rapidly, the
slow release bajtery feed relay BF holds up con-
tinuously during the stepping period and main-
tains open the circuit of the assoclated signal

* Jamp AML. When all machines have been con-

nected with over the wipers of the switch MCS

- and all the solenoids have been operated to the

70
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required positior, relay LK will no longer be ener-
gized and the circuit of the driving magnet MCM
and the battery feed relay BF is opened for
an appreciable period, so that relay BF releases.
Thereupon at armature bfl earth is extended by
way of the operated springs of the key to light

_ 11
by indicating to the officer at the control posi-
- tion that all the machines have been locked. If
for some reason a solenoid fails to operate when
its circuit is completed over the wipers of the
switch MCS, relay LK will be held In an operated
position and the signal lamp AMIL will fall to
light after the usual period of time has elapséd.
Under these conditions, therefore, the officer at
the control position would be informed that the
locking operation had failed at some point and
the position of the wipers of the machine control
switch MCS would give an indication of the par-
ticular machine which had failed to respond, and
the necessary steps could then be taken to remedy
the faulty condition. )

When the issue of tickets is to recommence, it
will be necessary to reverse the operations to
~cause all the machines to be unlocked and for
this purpose the common control key will be op-
erated to the left. Thereupon the relay UK is
cennected up over the wipers 120 and 121 in par-
allel with the right-hand coll of the latching sole-
noids and a similar cycle of operations to that
already described takes place except that in this

‘case the circuit of the.driving magnet MCM will
When -

be completed by way of the armature ukl.:

S

all the machines have responded correctly, relay

UK will not re-energize and upon the release of
relay B¥, earth will be’ extended by way of its

resting armature b/1 and operated springs of

the common control key to!light the all-ma-
chines-unlocked signal lamp AMU. In this case
+also if one of the machines should fail to respond
correctly, relay UK would be maintained op-

“erated and the signal lamp AMU would not light -

whereupon the necessary steps would be taken
.to locate the trouble.
Although the machiné . control switch MCS,

shown in Fig. 1 has a capacity of 25 points only, '

it will be readily appreciated by those skilled in
the art that other switches similar to MCS could
be brought into operation in turn to effect the
control of a considerably larger group of ticket-

-issuing machines..

Although the use of a rotary switch for con-
trol of the locking and unlocking operation is
considered preferable, it is not essential. As an
alternative the springs operated by the solenoids
could all be connected in parallel and a relay op-

erated in a. circuit including these parallel :

branches so that it would only release and con-
nect up the required supervisory signal when all
the branches had heen opened in responsze to the
operation of all the latching solenoids to the re-

quired position. As a modification the springs ;

on the solenoids could be arranged to make on
operation rather than break, and would then be
connected in series in the circuit of a relay which
would only operate to light the appropriate sig-
nal lamp when all solenoids had moved into the
_correct position,

A description will now be given of the va.rious

pas
L1}
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alarms which have been provided to supervise the .

correct functioning of the apparatus and gwe an
indication of any faulty operation.

During the normal cperation of the horse col-
lecting switch HCS, Pigs. 8 and 8, which is con«
trolled by the interrupter relay SR, the circuit
of the slow-to-operate relay RA is almost con-
tinually held open, on the one hand by the op-
-erated armature of the relay CA which operates
in serfes with relay S8R, and on the other hand
'by the operated armature of relay MA, which is

operated from the locking earth which is extend- -
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the all-machines-locked signal lamp AML theTe ed to the driving magnet HCM from time to time 7§
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as ‘the markings are encountered by the wipers
of the switch HCS. If now thé magnet HCM
fails to energize, or alternatively is held locked in
an operated position, one or other of the relays
CA or MA will be released for an appreciable pe-
riod, and-earth over conductor §4 will cause the
slow-to-operate relay RA to be energized. - There-
upon, at armature ral it completes the circuit of

. the individual collecting switch alarm lamp CAL,
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and at its armatures ra2 and ra3 extends earth
over the conductors 142 and 143 to complete the
circuit to suitable main a.larms ‘which have not
been shown.

Considering now ‘the alarm equipment asso-
ciated with the decoding relay group shown in
Fig. 3, it' will be understood that under the nor-
mal cireuit conditions relay SWR on operatlng
prepares a circuit for relay SP at its armature
swrl. In case for some reason tlie registration is
not collected afier a reasonable period of time, -
relay SWR will still be oparated and the connec- :
tion’of earth pulses to conductor 135 which takes
place at intervals will cause the operation of re-
lay SP over its upper winding. Relay SP there-
upon operates and at its armature sp2 completes
a circult for its lower locking winding in series
with the lower winding of relay ZP to battery,
which latter relay does not operate in this circuit.
If now the conditions persist for a predetermined
period of time, an earth pulse will be extended
over conductor $35 by way of armature spi to the
upper winding of relay ZP which thereupon op-
erates. At armature zpl it cuts off the earth pulse °*
lead extending to relay SP, at armature 2p3 com- -

'pletes a locking circuit over its lower winding in

parallel with relay SWR and at the same time
short .circuits the lower winding of relay SP so
that this relay then re’eases, at armature 2pd
extends earth to the individual decoding group
alarm lamp DAL, and at armature 2p2 connects
earth over the conductor 134 to bring into op-
eration a common alarm signal which has not
been shown. Considering now the alarm equip-
ment- associated with the £1 translating switeh |
TP, Fig. 11, it will be remembered that under the’
normal conditions of working when a marking. is

connected to the bank contacts of this switch,

earth is supplied from conductor ‘18 at substan-
tially the same instant to cause the rotation of

- the wipers in the manner which has "been de-

seribed. The earth on conductor 18 is extended
over armatures bpf and bri, ‘winding of slow-to-
operate reldy BS to battery, and'in parallel there-
to through the winding of relay BQ and the r:-
sistance YZ to battery. Relay BQ upon operating
in this circuit, at armature bgl closes a point in
the circuit for rexay BR which will become ef- -
féctive upon the 6peration of the battery feed -
relay BP, which operates in synchronism with the
driving magnet TPM. Upon the operation of re-
lay BP relay BR is operated and locked in an
alternative cirenit independent of armature bg?
and moreover at armature br2, relay BQ is short-
circuited thereby rendering that relay slow to re-
During the norma! circuit operation
therefore when relay BP is intermittently ener-

. gized, both relays BR and BQ will be maintained

5

in an operated condition and the circuit of the
slow-to-operate relay BS will be opened on the
oneé hand at armature bfi, and on the other hand
at armature bgl. If, however, for any reason
earth Is connected to conductor 18 and the trans-
lated £1 switch TP fails to operate, relay BQ will
be opetated as explained but owing ‘to the non-
operation of relays BP and BR for an extended

9 osl,sos

perlod sufficient time will be allowed for the

" slow-to-operate relay BS to energize, thereby at

its armature bsl completing the circuit of the
individual translated £1 switch alarm lamp TPA,
and at armatures bs? and bs$ connecting earth
over conductors which extend over conductors
140 and 141 to a common alarm circuit which

. mey be the same as those previously referred to.
Similarly in case the condition should arise where -

the magnet TPM becomes energized. but falls to

operated relay BR which at armature br2 main-
tains a short-circuit across the winding ‘of relay
BQ sufficiently long to cause it to release so that
the alarm relay BS is then operated in a circult

" open its interrupter contacts, relay BP will be °
-held in an operated position, thereby holding

including the resting armature bgl to qonnect

up the alarms previously referred to.

In order to check the operation of a ticket-
issuing machine as to its ticket printing and is-
suing functions, each machine is provided with a
““Test” key such as that shown in Fig.2. The op-
eration of this key in place of one of the runner

keys closes the obvious circuit for the latching .

magnet LAM, Fig. 2, from earth through contacts
Z, which are closed by complete operation of the
test key as by the complete operation of any one
of the runner keys. Magnet LAM thereupon op-~
erates to close the knife switch KNS, whereupon

the circuit of motor MOR is completed. Motor ::

MOR thereupon operates the machine to issue a
ticket which does not bear any runner number.

23

Inasmuch . as the test key is not arranged to .

transmit an impulse to a decoding relay group,

no indicator will be picked up by ‘a collecting =

switch and, consequently, no- registratlon In a

totalizer will be made.

We claim:

1. In a totalizing system, a plurality of trans-
mitting stations, each having means for trans-
mitting signals, a register, a rotating collecting
switch having a motor magnet and a plurality
of wipers, means interacting with said magnet
to rotate said wipers to simultaneously collect a
plurality of signals, one over each wiper, trans-
mitted from said stations, means for transmit-
ting collected signals to said register, and means
effective during the transmission of collected sig-
nals to said register and the registration of all

signals simultaneously collected to prevent said :

40
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interaction.of said magnet and means to there- .

- by hold said switch until all collected signals

have been registered.

2. In a totalizing system, a motor driven ticket
issiing machine having means rendered operable
by the setting of the machine to prepare its mo-
tor for operation and thereafter operated by a
current impulse to cause the motor to operate, a
register for registering each setting of said ma-
chine, a marginal relay associated witli;said ma-

" chine and another relay associated with said reg-

60

ister, said other.reidy having o low resistance -

winding and a high resistance winding, means re-
sponsive fo sald setting of said mag¢hine to com-
plete a series circuit inchiding sald marginal re-
lay and the high resistance winding of said other
relay, said other relay operating in sald series
circuit and having means operated thereupon to
connect said low resistance winding to said cir-
cult in parallel with said high resistance winding,
sald marginal relay operating only when said
low resistance winding'is connected to said cir-

-cuit. and having means operated thereupon to

transmit a current impulse to said machine to
cause the motor to drive the machine, and means

-
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. 8,081, 208
operated by said other relay to.operate said reg- »

ister to register the opera,tion of said tlcl:et. is-
suing machine.

3. In a totalizing system a plurality of . tlcket—
issuing machines, each having means rendered
operable by the setting of the machine prepara-
tory to the issuing of a ticket and thereafter oper-
ated by a current impulse to operate the machine,

- storage means for receiving and registering appa-

ratus for registering and totalizing the operations
of all of said machines, an. operating relay for
said apparatus, a collecting switch comprising a

wiper, a bank of contacts, one contact for each-

of said machines, and self-interacting means for
constantly rotating said wiper in a step-by-step
manner over said contacts, said operating relay
having a high-resistance winding connected to
said wiper and a low-resistance winding normal-

ly disconnected therefrom, a marginal relay as- '

sociated with each machine and connected to the
bank contact allotted thereto, means also asso-

clated with each machine and responsive to the

setting thereof preparatory to its operation to
connect a potentidl through the associated mar-
ginal relay to the allotted bank contact, said
operating relay operating over its high-resistance
winding each time said wiper éncounters a po-
tential on one of its. bank contacts to connect
its low-resistance winding to said wiper, each
marginal relay having a potential connected
therethrough operating when said wiper encoun-
ters that potential but only after the low-resist-
ance winding of said other relay has been con-
nected to said wiper and having means operated

" thereupon to transmit a current impulse to the

associated machine to cause it to operate, and
means operated by each operation of said oper-
ating relay to operate said storage means to reg-
ister the operation.

4, In a totalizing system, a plurality of tlcket-

- issuing machines, a totalizer for totalling the

" operations of said machines, an operating relay

for said totalizer, a rotating collecting switch
comprisihg a bank of contacts, one contact for
each machine, a wiper to connect said operating
relay to each bank contact, and a magnet and an

. interrupter relay cooperating to rotate said wiper

50.
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in a step-by-step manner over said contacts,
means associated with each machine and respon-
sive to the operation thereof to connect a poten-

tial to the bank contact allotted thereto, said -

operating relay operating. when said wiper en-
counters a potential on its bank to operate the
totalizer to register the issue of a ticket and to
prevent further ccoperation between said mag-

net and the interrupter relay while the totalizer

is operating, whereby the rotation of said wiper
is arrested until the registration has taken place.
" 5. In a totalizing system, a plurality of ticket-

_issulng machines, each machine having means -

controlled by it for applying marking potential
to one of a plurality of conductors identifying a

like plurality of kinds of tickets, a totalizer for

each kind of ticket identified adapted to totalize
all of the markings applied to conductors iden-
tifying the same kind of tickets, a collecting
switch assoclated with each totalizer and having
means for rotating its wiper over its bank con-
tacts in search of such marking potential, means
associated with each machine and responsive to a
particular setting thereof to mark that machine
in the bank of the collecting switch associated
with the totalizer of said particular kind of iden-
ified ticket, and means associated with each col-
lecting switch and responsive to the wiper thereof
encountering a marked conductor to arrest the
movement of said wiper and to operate the total-
izer associated therewith to register the marking,
said means associated with each machine also

responsive to said encountering of the marking 2

of its associated machine to control that machine
to cause it to operate and to remove said marking
from the bank of one of said collector switches,
whereupon the means associated with said one

collecting switch permits that switch to again .2

move to search for other markings.

- 6. In a totalizing system, a plurality of ticket-
issuing machines, each adapted to be set in ac-
cordance with any one of a plurality of kinds of

" tickets to be issued, a plurality of totalizers, each

totalizer adapted to totalize the' corresponding
setting of one particular kind, a constantly ro-
tating switch wiper associated with each totalizer
and having connected thereto the high resistance

winding of a relay which also has a low resistance

18

10

50

winding, means, including a marginal relay, as-"°

sociated with each machine and responsive to the
setting thereof in accordance with a certain kind
of ticket to be issued to connect a potential
through said marginal relay to the bank of the
wiper associated with the totalizer of said certain
kind of ticket, éach of said first relays operating
over its high resistance winding when its asso-
ciated wiper encounters potential in its bank to
connect its low resistance winding to said asso-
ciated wiper and disconnect its high resistance
winding therefrom, means operated by the opera-
tion of each first relay to operate the totalizer
associated therewith to register the setting in-

dividual to a ticket of a particular kind, each 5

marginal relay failing to operate in series with

- the high resistance winding of one of said first

relays when the wiper associated with the first

relay encounters potential through its winding:

but operating when the low resistance winding is
connected in series therewith, and means oper-
ated by the operation of the marginal relay for
operating the associated machine.
- FRANCIS TATLOCK BELAS.,
JOHN WILLIAM McCLEW.
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