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My invention relates to automatic totalizing 
Systems and its object is to provide an improved 
arrangement of apparatus for rapidly and accu 
rately totalizing the values of tickets of different 
denominations which are sold for different fea 
tures at public places whereby there is simul 
taneously obtained and indicated the total value 
of all the tickets sold for each of the features, 
and the total Value of all the tickets sold for pre 
determined groups of features. 
Another object of my invention is to provide an 

improved arrangement for controlling a ticket 
issuing machine so that the machine may initiate 
itS ticket issuing function before the electric in 
pulse representing the value of the ticket being 
issued has been transmitted to the proper electric 
impulse counting device. 
Another object Of my invention is to provide an 

in proved arrangement for in Suring that a ticket 
issuing machine is not released to issue another 
ticket until the value of the ticket last issued by 
the Inachine has been properly counted, 
Another object of my invention is to provide an 

improved arrangement for simultaneously count 
ing electric impulses representing either the same 
Or different Values. 
Another object of my invention is to provide an 

improved arrangement for totalizing the values 
which have been counted by a plurality of differ 
ent adding machines. 
Another object of my invention is to provide an 

arrangement for Sequentially associating a total 
izing machine to different adding machines So as 
to totalize the totals above a predetermined 
amount registered on each adding machine. 
A further object of my invention is to provide 

an arrangement whereby under certain conditions 

40 

45 

55 

the totalizing machine which normally totalizes 
:Only the totals above a predetermined amount 
registered on the adding machines also totalizes 
all the Values below this predetermined amount 
that are then registered on the adding machines. 
Another object of my invention is to provide an 

improved sequence control arrangement for peri 
odically changing the totals displayed by the in 
dicating unitS in a CCOrdance With the totals then 
registered on the various adding and totalizing 
machines. 
Other objects Will appear and my invention 

Will be better Understood from the following de 
Scription. When taken in connection. With the ac 
companying drawings, and its scope will be point 
ed out in the appended claims. 
In the accompanying drawings, Fig. 1 is a sche 

matic diagram showing the general layOut of an 

(C. 235-92) 
automatic totalizing System embodying my inven 
tion; and Figs. 2 to 9 inclusive, when combined in 
the manner illustrated in Fig. 10, diagrammati 
cally illustrate the control apparatus and circuits 
of a portion of the totalizing system outlined in 
Fig. 1. 
My invention is particularly applicable to total 

izing Systerns which are arranged to totalize and 
indicate for each one of a relatively large nun 
ber of features the value of all the tickets, which 
may be of different denominations, that are sold 
therefor, and also the value of all the tickets 
Which are sold for Various groups of features. 
Fig. illustrates a general outline of Such a sys 
tem. In this system it is assumed that there are 
thirty-six features, NOS. 1 to 36, inclusive, ar 
ranged in three groups, W., P and S, of twelve 
features each. Three groups of ticket issuing 
machines, TMW, TMP and TMS are provided for 
issuing tickets of different denominations for the 
features in groups W., P and S respectively. The 
number of ticket issuing machines in each group 
depends upon the demand for tickets. In actual 
practice, the demand for tickets usually varies 
in Versey With the denomination thereof, so that 
it is necessary to provide facilities for issuing 
more tickets of the lower than of the higher de 
nominations. Each ticket issuing machine may 
be arranged so that it can issue a ticket of any 
one of Several different denominations for each 
feature in the associated group, or it may be air 
ranged So as to issue a ticket of Only one denon 
ination for each feature in the associated group. 
For the purpose of this application, it is assumed 
that the latter type of ticket issuing machine is 
used in the totalizing System illustrated in the 
drawings. Each ticket issuing machine is ar 
ranged in any suitable manner, examples of which 
are well known in the art so that only one ticket 
can be issued at any one time. Also each ticket 
issuing machine is arranged. So that after any key 
thereof has been depressed to effect the issuance 
of a particular ticket, no other key thereof can 
be operated to effect the issuance of another 
ticket until an electric impulse representing the 
Value of the issued ticket has been transmitted 
to and has been successively received by a suit 
able adding machine. 

For the purpose of this description it will be 
aSSumed that each group of ticket issuing ma 
chines is arranged to issue tickets for five differ 
ent denominations, namely, $2, $5, $10, $50 and 
$100, for each feature in the respective group. 

For each feature, there is a separate adding 
machine, such as ADD- for feature No. 1; 
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ADD-2, for feature No. 2, etc. Each adding 
machine has associated therewith suitable 
SWitching means, Such as Switch COL- for 
adding machine ADD-l; Switch COL-2 for 
adding machine ADD-2, etc., for sequentially 
Connecting to it, in predetermined combinations, 
the ticket issuing machines which are arranged 
to issue tickets for its respective feature. These 
SWitching means are independently operable SO 
that the various adding machines operate inde 
pendently of each other. Each adding machine 
is arranged so that when it is connected to any 
ticket issuing machine which has been operated 
to issue a ticket for its respective feature it adds 
to its total the value of the ticket issued by the 
Operated machine to Which it is connected, 
Each adding machine controls a group of lamps 

or other suitable indicating means so that it indi 
cates the total value of the tickets which have 
been issued for the corresponding feature. For 
example, the adding machine ADD- controls 
a group of lamps I-, so that this group of lamps 
is lighted to display the total value of all the 
tickets that have been issued for feature No. 1; 
adding. machine ADD-2 controls a similar group 
of lamps I-2 etc. 

For each group of features there is a separate 
totalizing machine, such as TOT-W for group 
W, TOT-P for group P, and TOT-S for group 
S. Each totalizing machine is arranged to be 
SucceSSively connected to the separate adding na 
chines for the various features in the associated 
group SO that the totalizing machine totalizes 
Certain values registered on these adding ma 
Chines and causes the grand total to be indicated 
by suitable indicating means. For example, to 
talizing machine TOT-W is arranged to totalize 
all of the values which have been added by add 
ing machines ADD-i to ADD-2, inclusive, and 
to cause this grand total to be indicated by a 
group of lamps which constitutes indicating 
leans T-W. 
Since adding machines ADD-2, ADD-2, etc. 

are duplicates and totalizing machines TOT-W, 
TOT-P and TOT-S are also duplicates as well 
as the indicating means for each of the three 
groups, W, P., and S, it is obvious that the draw 
ingS Would be unnecessarily complicated if they 
disclosed the detail circuits for all of these devices. 
Therefore, in order to simplify the disclosure of 
ny invention, I have diagrammatically illustrated 
in the accompanying Figs. 2 to 9, inclusive, only 
the control circuits for adding machine ADD-, 
for totalizing machine TOT-W and for the indi 
cators for feature No. 1 and group W, together 
With as much of the control apparatus and cir 
cuits which are common to all of the adding and 
totalizing machines and all of the indicators as 
is deemed necessary for a complete understanding 
Of my invention. 
The right portion of Fig. 2 diagrammatically 

illustrates the indicators for displaying the totals 
of all the ticketS sold for each of the features 
NoS. 1 to 12, inclusive, which constitute group 
W, and the grand total of all the tickets sold for 
these twelve features. The left portion of this 
figure Shows the Sequence control apparatus for 
causing the indicators to be changed periodically 
So that they correctly display the various totals. 
For indicating the total value of the tickets Sold 
for feature No. 1, indicator I-? consists of five 
banks of lamps, 1-A, f-B, -C, i-D, and f-E, 
for respectively showing the units, tens, hundreds, 
thousands, and ten thousands digits of the total. 
Each bank of lamps has aSSociated thereWith suit 

2,167,518 
able means, examples of which are well known 
in the art, whereby the lamps may be selectively 
lighted in various combinations to form the out 
line of any one of the ten digits. For example, 
each bank of lamps may consist of twenty-four 
lamps and four relays which are interconnected 
in the manner disclosed in United States Letters 
Patent 1,967,887, granted July 24, 1934, and as 
Signed to the assignee of this application. For 
the purpose of this application, it will be assumed 
that each indicator unit is constructed and ar 
ranged in the manner disclosed in the aforesaid 
Letters Patent So that any one of the ten digits 
may be displayed by each indicator unit by Si 
multaneously energizing the four conductors as 
Sociated thereWith in the following combina 
tions:- 

Digit Conductors 
energized 

3 and 

2 and 
1 and 2 

Indicator I-2 for feature No. 2 consists of 
Similar lamp indicator units 2-A to 2-E inclu 
sive, and the indicator for each of the other ten 
features in group 1 consists of similar lamp indi 
cator units. Also the grand total indicator T-W 
for group 1 includes similar indicator units T-A 
to T-F, inclusive, for respectively indicating the 
Various digits of the grand total. 
The sequence control apparatus shown on the 

left side of Fig. 2 comprises a suitable multiple 
position SWitch S- of any suitable type, exam 
ples of which are well-known in the art, which, 
as it moves through its various positions, effects 
the sequential operation of suitable control devices 
asSociated therewith. As shown in Fig. 2, switch 
S-F is of the Well-known rotary selector type 
and comprises six banks, a to f, inclusive, of five 
Stationary contacts each, and six cooperating 
WiperS Which are mounted on a common shaft so 
as to engage corresponding contacts in their re 
Spective banks and which are arranged to be op 
erated by a common operating magnet OMS. 
This Sequence control arrangement periodically 
changes, in a manner hereinafter described in de 
tail, all of the indicator units so that they cor 
respond to the total values of the tickets which 
have been issued for the various features and 
groupS at the time the indicators are changed. 
The indicator units are changed periodically 
rather than continuously in order that the totals 
may be more readily observed. 

Also aSSociated with the Sequence control ar 
rangement is a suitable switch STOP which, when 
closed, effects the operation of suitable appara 
tus associated therewith for locking all of the 
ticket machines so as to render them inoperative 
to issue any more ticketS and for causing the 
totalizing machines to totalize all of the ticket 
Values which have not already been included in 
the totals of the totalizing machines and to have 
these final grand totals displayed by the various 
indicators. 

Fig. 3 diagrammatically illustrates six of the 
ticket issuing machines constituting the group 
TMW in Fig. 1. These six machines include two 
machines 2DTM and 2DTM for issuing $2 
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2,167,513 
tickets, a single machine 5DTM for issuing $5 
tickets, a single machine ODTM for issuing $10 
tickets, a single machine 50DTM for issuing $50 
tickets, and a single machine OO DTM for issu 
ing $100 tickets for any of the twelve features 
Nos. 1-12 inclusive. These ticket issuing ma 
chines may be of any suitable type, examples of 
Which are Well known in the art. British Patent 
339,278 discloses a representative construction of 
a ticket issuing machine which may be employed. 
While I have shown only six machines, each of 
Which is arranged to issue tickets of a prede 
termined denomination only, it is evident that 
there Will be as many more machines used in 
actual practice as the demand for tickets re 
quires. TWO machines for issuing $2 tickets are 
shown since more tickets of the lowest denomi 
nation are usually sold than of any other de 
nomination. 
The ticket issuing machines are provided with 

Suitable control means for rendering each ticket 
issuing machine inoperative to issue tickets for 
any of the twelve features for which it is nor 
mally arranged to issue tickets and for rendering 
inoperative the indicators of any such features 
Which may be locked out. The control means 
include a suitable switch, LK-1 for feature No. 1, 
LK-2 for feature No. 2, etc., which, when oper 
ated, effects the operation of suitable associated 
devices for preventing all of the ticket issuing 
machines from issuing tickets for that particular 
feature. 

Also, there is provided a suitable switch START 
which, when closed, unlocks the ticket issuing 
machines So that they can again issue tickets 
after they have been locked out by the operation 
of the SWitch STOP. 
Each ticket issuing machine, as diagrammati 

cally indicated in connection with machine 
2DTM, has an operating key K-1, K-2, etc., 
for each of the features No. 1-12 inclusive. 
When any one of these keys is depressed and 
the associated feature has not been locked out, 
the ticket issuing machine operates in any suit 
able manner to issue a ticket of a particular de 
nomination for that particular feature. Also, the 
depreSSed key closes contacts in a circuit, which 
is periodically extended to the adding machine 
for the corresponding feature and over which an 
electric impulse representing the value of the 
issued ticket is transmitted to operate the add 
ing machine so that it adds to its total the value 
of the issued ticket. After a key is depressed 
it is mechanically locked in its depressed posi 
tion until the electric impulse representing the 
value of the issued ticket is transmitted, at which 
time Suitable apparatus effects the release of 
the depressed key so that it returns to its normal 
position. Each ticket issuing machine is so con 
Structed that Only one ticket can be issued in 
response to each operation of a key and while 
any One key is depressed it is impossible to 
operate any of the other keys thereof to effect 
the issuance of a ticket for some other feature. 

Also, there is shown in Fig. 3 a switch RST 
Which, When closed, effects the operation of the 
necessary devices to restore the whole equip 
ment to its normal position. The Switches 
START, STOP, and RST are preferably located 
at the point where the person having complete 
Supervision. Over the Sale of ticketS is located so 
that he can start and stop the sale of tickets 
at the various remote points where the ticket 
issuing machines are located and can restore the 

3 
Whole totalizing equipment to its normal condi 
tion. Whenever he so desires. 

Figs. 4, 5, 6 and the left portion of Fig. 7 
diagrammatically illustrate the control appara 
tus and circuits of adding machine ADD-i of 
Fig. 1 for adding the values represented by the 
Various electric impulses which are produced in 
response to the issuance of tickets for feature 
No. 1. As previously mentioned, similar appa 
ratus and circuits (not shown) are also provided 
for each of the other eleven features comprising 
group W as Well as for each of the features in 
the other two groups P and S in Fig. 1. 
The adding machine ADD- which includes 

the apparatus diagrammatically illustrated with 
in the dotted rectangle enclosing the major por 
tion of Fig. 4, all of Figs. 5 and 6, and the left, 
portion of Fig. 7 comprises a plurality of sepa 
rate adding machines, each of which is arranged 
to add impulses representing a particular value. 
In the portion of this adding machine ADD-f 
shown in Fig. 4 there is diagrammatically illus 
trated an adding machine 2D-- for adding the 
impulses which are produced in response to the 
issuance of $2 tickets for feature No. 1 by one 
group of $2 ticket issuing machines, and another 
adding machine, 2D-2, for adding the impulses 
which are produced in response to the issuance 
of $2 tickets for feature No. 1 by the remaining'$2 
ticket issuing machines. In Fig. 5 there is shown 
an adding machine 5D for adding the impulses 
Which are produced in response to the issuance 
of $5 tickets for feature No. 1 by the $5 ticket, 
issuing machines, and an adding machine (TD 
for adding the impulses which are produced in 
response to the issuance of $10 tickets for feature 
No. 1 by the $10 ticket issuing machines. In 
Fig. 6 there is shown an adding machine 5D for 
adding the impulses which are produced in re 
Sponse to the iSSuance of $50 tickets for feature 
No. 1 by the $50 ticket issuing machines, and an 
adding machine OOD for adding the impulses 
which are produced in response to the issuance 
of $100 tickets for feature No. 1 by the $100 ticket 
issuing machines. In Fig. 7 there is shown an 
adding machine THD to which an electric in 
pulse representing $1000 is transmitted to effect 
the operation thereof each time the $100 adding 
machine OOD has received ten impulses and also 
an adding machine TTD to Which an electric 
impulse representing $10,000 is transmitted to 
effect the operation thereof each time the adding 
machine THD has received ten impulses. 
These adding machines may be multiple posi 

tion selector Switches of any Suitable type, ex 
amples of which are well known in the art. For 
example, they may be of the Well known chain 
relay type or the rotary type. 
drawings, each adding machine is of the rotary 
selector type and comprises a plurality of banks 
of stationary contacts having associated there 
With cooperating movable wipers. These wipers 
are arranged to be moved simultaneously into en 
gagement with corresponding contactS in the re 
spective banks by means of a common Operating 
magnet. The number of banks of contacts in 
each adding machine Varies, depending upon the 
circuits to be controlled thereby, there being two 
banks, a and b, in adding machine 2D-f, six 
banks, a to f, inclusive, in adding machine 2D-2, 
three banks, a, b and c, in adding machine SD, 
six banks, a to f, inclusive, in adding machine 
OD, two banks a and b, in adding machine 50D, 

three banks, a, b and c, in adding machine OD, 
five banks a to e inclusive in adding machine 

As shown in the 

O 

s 

O 

25 

30 

35 

4. 

45 

50 

55 

60 

65 

75 

  



0. 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

4. 
THD and four banks a to d inclusive in adding 
machine TTD. While in the drawings adding 
machines 2D-, 2D-2 and OD are shown as 
five position switches, adding machines 5D, OOD, 
THD and TTD are shown as ten position Switches, 
and adding machine 50D is shown as a two-posi 
tion switch, in order to Simplify the drawings, 
these SWitches, as well as the other SWitches of 
the same general type diagrammatically shown 
in the drawings, in actual practice would probably 
be of the twenty-five position type and the con 
tacts thereof would be arranged in a Well known 
manner so that they would, in effect, be either 
a two, five or ten position switch as required. 

In order that impulses representing different 
values may be simultaneously transmitted from 
different ticket issuing machines to the adding 
machines 2D-1, 2D-2, 5D, OD, 50D, and OOD, 
there is provided a multiple position selector 
switch COL- shown diagrammatically near the 
left edge of Fig. 4 for simultaneously connecting 
these adding machines to different ticket issuing 
machines in the various positions thereof. This 
switch may be of the chain relay type, the rotary 
type or any other Suitable type, examples of 
which are Well known in the art. As shown in 
the drawings, switch COL-1 is of the rotary type 
and comprises six banks, a to f, inclusive, of 
twelve stationary contacts each and a movable 
Wipei for each bank. These movable Wipers are 
mounted on a common shaft and are arranged to 
be moved simultaneously into engagement with 
corresponding bank contacts by means of a com 
mon operating magnet OMC. In each of the 
twelve positions of Switch COL-, adding ma 
chine 2D- is connected to a $2 ticket issuing 
machine through the movable Wiper and a sta 
tionary contact of bank a of Switch COL-, add 
ing machine 2D-2 is connected to a $2 ticket 
issuing machine through the movable Wiper and a 
stationary contact of bank b of switch COL-, 
adding machine 5D is connected to a $5 ticket 
issuing machine through the Wiper and a Sta 
tionary contact of bank c of Switch COL-f, add 
ing machine 0D is connected to a $10 ticket 
issuing machine through the Wiper and a sta 
tionary contact on bank d of Switch COL-, add 
ing machine 50D is connected to a $50 ticket 
issuing machine through the wiper and stationary 
contact of bank e of Switch COL- and adding 
machine CD is connected to a $100 ticket issuing 
machine through the wiper and a stationary con 
tact of bank f of Switch COL-f. 

For the purpose of this application, it will be 
assumed that when the wipers of the switch 
COL-? are in position 1, which is the position 
in Which it is shown in the drawings, adding ma 
chine 2D-? is connected to the ticket issuing 
machine 2DTM so that, if this ticket machine 
has issued a ticket for feature No. 1, an impulse 
is transmitted to adding machine 2D-1, and add 
ing machines 2D-2, 5D, OD, 50D, and OOD are 
connected in a similar manner to ticket issuing 
machines 2D'TM, 5DTM, ODTM, 50DTM and 
9DTM respectively. 
Also interposed between the two $2 adding ma 

chines 2D- and 2D-2 and the $10 adding ma 
chine D are suitable control means, which will 
be described in detail hereafter, whereby an im 
pulse representing a value of $10 is transferred 
from the two $2 adding machines to the $10 add 
ing machine GD each time the total registered 
On both of the $2 adding machines equals a 
Value of $10. Also, there is interposed between 
adding machines 5D, OD and 50D Suitable means 

2,167,518 
whereby an impulse representing $10 is trans 
mitted to adding machine OD in response to 
every other impulse transmitted to adding ma 
chine 5D and an impulse representing $50 is 
transmitted to adding machine 50D each time the 
total value registered on the two adding ma 
chines 5D and OD equal $50. Adding machines 
50D and OOD are also interconnected so that an 
in pulse representing $100 is transmitted to add 
ing machine OOD in response to every other im 
pulse transmitted to the $50 adding machine 50D. 

Also aSSOciated With adding machines 2D-?, 
2D-2, 5D, OD and 50D are suitable control de 
vices which control the units digit indicator -A, 
and the tens digit indicator -B, so that each 
time they are periodically changed by the 
Sequence control apparatus they correctly indi 
cate the units digit and the tens digit of the 
total value of all the tickets sold for feature it 1. 
at the time the indicator change is made. Add 
ing machines 00D, THD, and TTD also have as 
Sociated therewith suitable apparatus for similarly 
controlling indicatol's i-C, ?-D and I-E re 
Spectively so that they correctly display the 
hundreds, thousands and ten thousands digits of 
the total value of all the tickets sold for fea 
ture No. 1. 
Within the dotted rectangle which includes the 

major portion of Fig. 7 and all of Figs. 8 and 9 
are shown the control circuits and apparatus for 
totalizing machine TOT-W of Fig. 1. Each 
totalizing machine is arranged so that while the 
tickets are being Sold, it totalizes only the values 
registered on the $100 adding machines for the 
Various features in the respective group. How 
ever, when the sale of tickets is stopped by the 
operation of the switch STOP shown in Fig. 2, 
each totalizing machine is operated automatically 
to add to its total all of the values which are reg 
istered on the various $2, $5, $10 and $50 adding 
machines for the various features in the respec 
tive groups at the time the sale of tickets was 
stopped but which have not been transferred to 
the respective $100 adding machines. 
As shown in the drawings, totalizing machine 

TOT-W comprises six adding machines, UDGT, 
TDGT, (shown in Fig. 8) HDGT, THGT, TTGT 
and HTGT (shown in Fig. 9). These adding ma 
chines may be multiple position switches of either 
the chain relay type such as disclosed in United 
States Patent No. 1,226,184, granted May 15, 1917, 
or the rotary Selector type such as disclosed in 
United States Patent No. 1,472,465, granted Octo 
ber 30, 1923, or any other suitable type, examples 
of Which are well known in the art. In the air 
rangement shown in the drawings, they are of the 
Well known rotary selector type. 
Adding machines UDGT and TDGT (shown in 

Fig. 8) are only used during the final totaliza 
tion, when the units and tens of the various totals 
registered on the separate adding machines for 
features Nos. 1 to 12 inclusive are added to the 
total previously registered on totalizing machine 
TOT-W. Adding machine HDGT (shown in 
Fig. 9) is used to totalize the $100 impulses 
Which have been received by the $100 adding 
machines for the various features in group W. 
ASSociated with totalizing machine HDGT is a 
Suitable multiple position switch HDCO for se 
quentially connecting totalizing machine HDGT 
to the $100 adding machines for the twelve dif 
ferent features in group W. This switch may be 
of the chain relay type, the rotary selector type 
or any other Suitable type, examples of which are 
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SWitch HIDCO (shown in Fig. 8) is of the Well 
known rotary selector type and comprises three 
banks, d, b and c of tWelve stationary contacts 
each, and a common operating magnet OMHC for 
the three movable wipers which respectively en 
gage the contacts in the three stationary banks. 
In each of the twelve positions of SWitch HDCO, 
totalizing machine HDGT is connected to a dif 
ferent $100 adding machine. As shown in the 
drawings, SWitch HDCO, in its position 1, connects 
totalizing machine HDGT to adding machine 
90D for feature No. 1 so that each time Switch 
HIDCO is in its position 1, an impulse is trans 
mitted to totalizing machine HDGT to advance 
it One Step if the number of impulses which add 
ing machine OOD has received is greater than 
the number which has been transmitted from 
adding machine OOD to totalizing machine 
HDGT. In position 2 of switch HDCO, totalizing 
machine HDGT is connected to the $100 adding 
machine associated with another feature in group 
W, such for example as feature No. 2, so that each 
time switch HDCO is in its position 2 an impulse 
is transmitted to the totalizing machine HDGT 
to advance it one step if the number of impulses 
already received by the $100 adding machine, to 
which it is connected, is greater than the number 
Which has been transmitted from it to the totaliz 
ing machine HDGT. Similarly, in each of the 
other positions of the switch HIDCO, the totalizing 
machine HDGT receives an impulse if the num 
ber of impulses received by the $100 adding ma 
chine, to which it is connected, is greater than the 
number of impulses which have been transmitted 
from it to the totalizing machine HDGT. 
The $100 totalizing machine HDGT, the $1,000 

adding machine THGT, the $10,000 totalizing ma 
chine TTGT and the $100,000 totalizing machine 
HTGT are interconnected so that in response to 
each tenth impulse transmitted to the $100 total 
izing machine HDGT, an impulse is transmitted 
to the $1,000 totalizing machine THGT and in 
response to each tenth impulse transmitted to the 
$1,000 totalizing machine THGT an impulse is 
transmitted to the $10,000 totalizing machine 
TTGT and in response to each tenth impulse 
transmitted to the $10,000 totalizing machine, an 
impulse is transmitted to the $100,000 totalizing 
machine HTGT. 

Totalizing machines HDGT, THGT, TTGT and 
HTGT also are arranged to control indicators 
T-C, T-D, T-E, and T-F respectively, so that 
each time the indicators are changed they dis 
play the hundreds, thousands, ten thousands and 
hundred thousands digits respectively of the 
grand total of all the tickets sold, up to the time 
the indicators are changed, for all the features 
in group W. 

In order that all of the units and tens digits of 
the values registered on the twelve adding ma 
chines, which digits are not included in the grand 
total while the tickets are being sold, may be 
added to the grand total after the sale of tickets 
has been stopped, suitable control means, which 
includes a multiple position selector SWitch UTCO 
shown in Fig. 7 and an impulse transmitter UTTR, 
shown in Fig. 8, are provided so that, when the 
sale of tickets is stopped, these switches and their 
associated devices operate automatically to cause 
the unit totalizing machine UDGT to totalize all 
of the unit digits of the values registered on the 
twelve adding machines for features Nos. 1-12 
and then to cause the tens totalizing machine 
TDGT to totalize all of the tens digits of the 

P 

values registered on the tWelve adding machines 
for features Nos. 1-12. 

Switch UTCO, which may be of any suitable 
type, examples of which are Well-known in the 
art, is shown as being of the Well known rotary 
Selector type and includes six banks, a to j, inclu 
Sive, of twenty-five stationary contacts each, and 
a Common Operating magnet OMU for simulta 
neously operating the movable cooperating con 
tacts associated with the respective banks. In 
each of the positions 2 to 13, of Switch UTCO, 
impulse transmitter UTTR, is controlled in ac 
cordance with the units digit of the total reg 
istered on a different adding machine. Impulse 
transmitter UTTR, which is shown as a multiple 
position Switch of the well-known rotary selector 
type, is arranged. So that it transmits to the unit 
totalizing machine UDGT impulses corresponding 
in number to the units digit of the total registered 
on the adding machine with which it is con 
nected. For example, in position 2 of switch 
UTCO, transmitter UTTR is controlled in accord 
ance with the units digit of the total registered 
on adding machine ADD- for feature No. 1. 
Therefore if the units digit of the total registered 
On this adding machine ADD- is, for example, 
five, transmitter UTTR, operates, while switch 
UTCO is in position 2, to transmit five impulses 
to totalizing machine UDGT. Similarly, in each 
of the positions 14-25 of switch UTCO impulse 
transmitter UTTR is controlled in accordance 
With the tens digit of the total registered on a 
different adding machine so that it transmits to 
the tens totalizing machine TDGT impulses cor 
responding in number to the tens digit of the 
total registered on the adding machine With which 
it is then associated. For example, in position 14 
of switch UTCD, transmitter UTTR is controlled 
in accordance With the tens digit of the total reg 
istered on adding machine ADD- for feature 
No. 1. Therefore, if, for example, the tens digit 
of the total registered on this adding machine 
ADD- is three, transmitter UTTR operates, 
while switch UTCO is in position 14, to transmit 
three impulses to totalizing machine TDGT. 
Totalizing machines UDGT, TDGT and HDGT 

are interconnected so that in response to each 
tenth impulse transmitted to totalizing machine 
UDGT an impulse is transmitted to totalizing 
machine TDCH and in response to each tenth 
impulse transmitted to totalizing machine TDGT, 
an impulse is transmitted to totalizing machine 
HDGT. 
The units totalizing machine UDGT and the 

tens totalizing machine TDGT also respectively 
control indicators T-A and T-B so that they 
display the units digit and the tens digit of the 
grand total of all the tickets sold for all the 
features in group W. While the tickets are being 
sold these indicators are controlled so that they 
display the digit 0 and only display the exact 
unit and tens digits of the grand total after the 
sale of ticketS has been stopped. 
The operation of the system disclosed in Figs. 

2 to 9, inclusive, is as follows: 
It Will be assumed, first, that the sale of tickets 

has been previously stopped by the momentary 
closing of switch STOP, and that after the vari 
ous totals have been posted on the indicators, 
reset key RST is closed to effect, in a manner 
which will be hereinafter described, the re 
setting of all of the adding and totalizing 
machines to their respective normal positions. 
The steward, who has full charge of the sale of 
tickets, maintains reset key RST closed until the 
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units and tens digits indicating units of the vari 
ous indicators for the features for which tickets 
are to be sold and of the group indicators all dis 
play the digit 0 and no digit is displayed by the 
other indicator units. When this condition Oc 
curs, the steward knows that the various adding 
and totalizing machines are then reset to their 
normal positions. After reset key RST is released, 
the various control devices are in the position 
shown in the diaWings. Under these conditions, 
a circuit is completed through the lower Winding 
and contact a of relay K, conductors K-C and 
contacts b of Switch START, so that relay K 
is energized and thereby maintains switch S- of 
the Sequence control apparatUS in its normal pO 
sition. In this normal position of Switch S-, 
an energizing circuit is completed for a relay M. 
through the normal contact and Wiper of bank a 
of Switch S-; and an energizing circuit is com 
pleted for a relay P through the normal contact 
and Wiper of bank b of Switch S-f. Relay M, 
when energized, completes an energizing circuit 
for the operating coil of a suitable Switch LCX SO 
that a suitable source of current AC is connected 
to the lanp circuit LC, to which the lamps of 
the various indicator units are Selectively con 
nected by relays IR-, IR-2, IR-3 and IR-4 
associated thereWith. 

Relay P, when energized, completes through 
its contacts a holding circuit for the relays of the 
Various indicator units. Since, under the con 
ditions aSSUmed, the units and tens digit indi 
CatOIS, are displaying the digit 0 and in the 
type of indicator assumed relaySIR-3 and IR-4 
of each indicator unit are energized in order to 
display the digit 0, these two particular relays of 
each units and tens digit indicator unit are main 
tained energized by a holding circuit, which is 
completed through the contacts a of relay P. 

Also, under the assumed conditions, a circuit 
is completed through the lower winding and con 
tacts at of relay CCR, conductor K--a and con 
tacts b of Switch START so that relay CCR is in 
its energized position. Contacts b of relay CCR, 
Which are open when the relay is energized, con 
trol the energizing circuit of operating magnet 
OMC of Switch CO - so that when these relay 
Contacts are open operating magnet OMC is in 
Operative to move the Switch through its various 
positions. Switch COL-, therefore, will be 
stopped in one of its twelve positions and this po 
Sition Will depend upon the position in Which it 
Was in at the time relay CCR became energized. 

Also under the assumed conditions each ticket 
isSuing machine is locked out so that it cannot 
issue any tickets. This was effected in response 
to the operation of switch STOP, which, when 
it Was Operated to stop the sale of tickets, effected 
in a manner which will be hereinafter described, 
the energization of a lockout magnet 300 in each 
ticket issuing machine. This lockout magnet 300 
prevents, in any suitable manner examples of - 
Which are well known in the art, the issuance 
of any other tickets until an unlocking magnet 
3G is Subsequently energized. For a complete 
disclosure of suitable locking means which may be 
operated by the magnets 300 and 30 to prevent 
any key from being operated, reference is made 
to the heretofore mentioned British Patent 
339,278. 

It Will now be assumed that with the appa 
ratuS in the condition shown in the drawings, the 
Steward desires to start the sale of tickets for 
certain of the features. First, he will operate 
the lockout keys individual to the particular fea 

alofo. 5 

tures for which he does not desire tickets to be 
issued. For example, if he does not Want any 
tickets to be sold for feature No. 1, he will de 
press lockout key LK- and leave it in its de 
pressed position. The lockout key LK-f in its 
depressed position completes an energizing cir 
cuit for the upper Winding of an aSSOciated lock 
out relay TR- SO that it opens its contacts b, 
d and e. By opening its contacts b, relay LR 
interrupts the circuit through conductor HLC 
So that current cannot be supplied through it 
periodically in a manner hereinafter described 
to effect changes in the posting of the indicator 
units of the indicator I- when the sequence 
control apparatus is in operation. 
aS soon as the Sequence Control apparatus is 
started into operation, the units and tens indi 
cator -A and -B no longer display any digit, 
thereby indicating to anyone looking at the in 
dicator I-? that no tickets can be purchased 
for feature No. 1. 
By Opening its contacts e, lockout relay LR 

interrupts the circuit through certain contacts 
associated with each ticket issuing machine so 
that it cannot issue any tickets for feature No. 1. 
By opening its contacts d, lockout relay LR 
interrupts the control circuit through which cur 
rent is Supplied to effect the step-by-step opera 
tion of collector SWitch COL-f. 

Therefore, it will be seen that when any look 
out key is maintained in its depressed position 
the ticket issuing machines are prevented from 
issuing any tickets for the corresponding fea 
ture and the associated feature indicators are 
prevented from posting any totals for that par 
ticular feature and the associated collecting 
SWitch remains idle. 

After operating the desired lockout keys, the 
Steward nonentarily operates reset SWitch RST 
Which effects in a manner hereinafter described 
the Operation of the sequence control apparatus 
So that the units and tens digits indicating units 
for the features for which tickets cannot be sold, 
do not display any digits. The steward then closes 
momentarily switch START, which, by opening . 
its contacts b, interrupts the above described cir 
cuits for the lower windings of relays K and CCR, 
So that these relays become deenergized. By clos 
ing its contacts d, Switch START effects the com 
pletion of an energizing circuit for the unlock- : 
ing magnets 30 of all the ticket issuing ma 
chines So that they can be operated to issue tick 
ets for all the features which have not been locked 
out. For the purpose of this description it will 
be assumed that lockout key LK- has not been 
depressed and therefore tickets of five different 
denominations can be issued for feature No. 1. 
As soon as relay CCR closes its contacts b, a 

circuit is completed to start into operation the 
collector Switches associated with the various 
adding machines of the features for which tickets 
are being Sold. Collector switch COL-f is start 
ed into operation in the following manner: 
AS Soon as relay CCR closes its contacts b, a 

circuit is completed through the contacts d of 
relay LR-?, conductor CC, winding of relay 44, 
and contacts b of the operating magnet OMC of 
switch COL-f. By closing its contacts m, relay 
4 4 completes an energizing circuit for operat 
ing magnet OMC which in turn, by opening its 
contacts b, effects the deenergization of relay 
44, which in turn, by opening its contacts m, 
effects the deenergization of operating magnet 
OMC. In this manner, operating magnet OMC 
is intermittently energized and deenergized and 
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in a Well known manner effects in response to 
each deenergization thereof the movement of the 
WiperS of Switch COL- over the respective banks 
of COntacts in a step by step manner. 

Sale of tickets for feature No. 1 
It Will noW be assumed that after SWitch START 

has been reset to its normal position, key K 
of ticket issuing machine 2DTM is depressed to 
effect the issuance of a $2 ticket for feature 
No. 1. This operation of key K-1 effects the 
closure of its associated contacts a, and c and also 
the operation of a latch 32, which effects the op 
eration of contacts 303, 304 and 305, common to 
all the keys of this machine, so that contacts 303 
are opened and contacts 304 and 305 are closed. 
The closing of contacts 304 completes an ener 
gizing circuit through the lower winding of relay 
T-, contacts c of key K-1 and contacts e of 
relay TR-f. By closing its contacts a, relay 
T-1 completes a circuit for its upper winding 
through the contacts b of relay A. Also an ener 
gizing circuit is completed for lockout magnet 3 
through the contacts a of relay T-?. This lock 
Out magnet is arranged to operate suitable lock 
ing means Such as that disclosed in the hereto 
fore mentioned British Patent 339,278 so that 
it maintains the depressed key K- in its de 
preSSed position and prevents any of the other 
keys from being depressed as long as it is ener 
gized. By closing its contacts d, relay T- effects 
the energization of an electric motor 307 which 
Operates suitable mechanism, such for example, 
as that disclosed in the heretofore mentioned 
British Patent 339,278 to effect the issuance of a 
$2 ticket for feature No. 1. Since the present 
invention does not relate to the constructional 
details of the ticket issuing machine whereby the 
Operating notor 30, When energized, effects the 
printing and issuance of a ticket, such details 
have been omitted from the drawings. Associ 
ated With the notor 37 is a suitable switch 38 
Which is mechanically closed by the motor in 
mediately after it has s'arted to operate. This 
Switch 308 completes an energizing circuit for 
motor 30, which is maintained completed until 
the cycle of issuing a ticket has been completed. 
Also as SOOn as motor 30 starts to operate, suit 
able mechanism controlled by the motor shown as 
CanS Operated by the motor causes contacts 33, 
304 and 305 to be restored to their respective 
normal positions, in which positions they are 
held by a latch 309 as long as key K-? remains 
in its depressed position, and by latch 392 when 
key K- is restored to its normal position. Latch 
309 is arranged to be maintained in a position 
to hold contacts 303 to 305, inclusive, in their 
normal positions by a magnet 30 the circuit 
for which is arranged to be completed through 
Contacts 35, whenever latch 32 is held in its 
released position, due to any one of the keys of 
ticket issuing machine 2DTM being in its de 
pressed position. 
When collecting Switch COL- reaches the 

position in which ticket issuing machine 2DTM 
is connected to adding machine 2D-i which, in 
the arrangement shown in the drawings. is posi 
tion of switch COL-E, and relay 44 is ener 
gized, a circuit is completed through contacts 
303 of ticket issuing machine 2DTM, lower wind 
ing of relay A, contacts c of relay T -f, con 
tacts d of key K-, conductor 2DC, first contact 
and Wiper of bank a of switch COL-, conduc 
tor 2DB, contacts k of relay 4f 4, conductor 2DA 
and lower winding of relay -2D. The current 

in this circuit is sufficient to effect the opera 
tion of relay f-2D, but due to the relatively 
high resistance of the lower winding of this re 
lay, Sufficient current does not flow to effect the 
Operation of relay A. By closing its contacts k, 
relay -2D completes through conductor 49, 
windirig of relay 42 and conductor X a holding 
circuit for the winding of operating magnet OMC 
so that as long as relay -2D remains energized, 
the operating magnet OMC remains energized 
and thereby prevents further movement of the 
Switch COL-f until the issuance of the $2 ticket 
for feature No. 1 by ticket issuing machine 2)TM 
has been registered on the adding machine 2D-. 
By closing its contacts a, relay -2D connects a 
relatively high resistance 430 in a shunt circuit 
around the contacts k of relay 44 so that the 
lower winding of relay -2D remains energized 
after the relay 44 becomes deenergized due to 
the energization of the Operating magnet OMIC. 
By closing its contacts i, relay -2D completes 
an energizing circuit for the Operating magnet 
OM2D of adding machine 2D-l. By closing 
its contacts a, operating magnet OM2D completes 
a circuit from conductor 2DB through the coin 
tacts c of relay -2D, and the upper winding of 
relay -2D, which circuit is in parallel with the 
circuit through the lower winding of relay -2D. 
Since the resistance of the upper Winding of 
relay -2D is relatively low, the increased cur 
rent, which flows when the circuit through this 
winding is completed, causes relay A in ticket 
issuing machine 2DTM to operate and open its 
contacts b, thereby effecting the deenergzation 
of relay T-. In order to insure that relay A 
does not return to its normal position until relay 
T-1 has first returned to its normal position, 
an energizing circuit is completed for the upper 
winding of relay A through contacts a of relay 
A and contacts a of relay T-f. When relay T 
opens its contacts a and c, it effects the deerner 
gization of relay A and locking magnet 3 i SO 
that key K- may return to its normal position 
and any other key may then be depressed to 
effect the issuance of its corresponding ticket. 
The opening of contacts c of relay T- also 
interrupts the circuits through the windings of 
relay -2D of adding machine 2D- so that 
relay -2D opens its contacts i and effects the 
deenergization of operating magnet OM2D Which 
causes adding machine 2D- to advance On2 
step, thereby registering the sale of one $2 ticket 
for feature No. 1. By opening its contacts k, 
relay -2D effects the deenergization of Oper 
atting magnet OMC so that the step by Step op 
eration of switch COL- is again started. 

Therefore, it will be seen that every time key 
K-1 is operated, or a similar key of any One 
of a group of other $2 ticket issung machines 
is operated, to effect the issuance of a $2 toket 
for feature No. 1, adding machine 2D- is ad 
vanced one step to register the issuance of the 
ticket when collector switch COL- connects 
the operated ticket issuing machine to adding 
machine 2D-. 

Also it will be evident from the drawings that 
each time ticket issuing machine 2D'TM or any 
one of another group of $2 ticket issuing ma 
chines is operated to issue a ticket for feature 
No. 1, an impulse will be sent throuh the wper 
and a contact of bank b of SWitch COT - to 
effect in a similar manner the Operation of relay 
-2D' and operating magnet OM2D' to cause 
adding machine 2D-2 to register the issuance 
of each of these tickets. Also relay -5D and 
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operating magnet OM5D are operated in a simi 
lar manner in response to the issuance of $5 
tickets for feature No. 1 by each $5 ticket issu 
ing machine, such as 5DTM, to cause adding 
machine 5D to register the issuance of each 
Such ticket. Relay f-f OD and operating mag 
net OMED are operated in a similar manner 
in response to the issuance of $10 tickets for 
feature No. 1 by each $10 ticket issuing ma 
chines, such as ODTM, to cause adding machine 
GD to register the issuance of each such ticket. 

Relay -50D and operating magnet OMF are 
operated in a similar manner in response to the 
issuance of $50 tickets for feature No. 1 by each 
$50 ticket issuing machines, such as 50DTM, to 
cause adding machine 50D to register the issu 
ance of each such ticket, and relay - 00) and 
operating magnet OMH are operated in a simi 
lar manner in response to the issuance of $100 
tickets for feature No. 1 by each $100 ticket isSu 
ing machines, such as f00DTM, to cause the 
adding machine OOD to register the issuance of 
each Such ticket. 

It will be seen that when a key of a ticket 
issuing machine is depressed, the ticket issuing 
machine immediately starts to issue a ticket 
provided the associated lockout key has not been 
operated. However, the depressed key cannot 
return to its normal position and no other key 
of that particular machine can be operated until 
the proper adding machine has registered the 
sale of the ticket which was issued as a result 
of the operation of the depressed key. The 
locking arrangement which is provided to ac 
complish this result is an important feature as 
it does not require that the ticket issuing ma 
chine Wait until the adding machine has regis 
tered the sale before the ticket can be issued. 
Therefore, considerable time is saved in issuing 
successive tickets from the same machine. 
Transfer of values from adding machines 2D-1 

and 2D-2 to adding machine 10D 
When the sum of the values registered on the 

two $2 adding machines 2D- and 2D-2 equals 
$10, an impulse is transmitted to effect a trans 
fer of this value from these two adding machines 
to $10 adding machine OD. This result is 
obtained by interconnecting adding machines 
2D--, 2D-2, and OD so that in response to 
every fifth impulse transmitted to adding ma 
chines 2D-- and 2D-2 an impulse is tranSmit 
ted to adding machine OD to effect the opera 
tion thereof. . In the particular arrangement 
shown in the drawings, this result is acCOm 
plished in the following manner: 
The contacts to 5 of bank b of adding ma 

chine 2D- are respectively connected to the 
wipers of banks b to f inclusive of adding machine 
2D-2, and the contacts of the banks b to fin 
clusive of adding machine 2D-2 are interCon 
nected so that contact 5 of bank b, contact 4 of 
bank c, contact 3 of bank d, contact 2 of bank e, 
and contact of bank f are interconnected by 
a connimon conductor 400; contact 4 of bank b, 
contact 3 of bank c, contact 2 of bank d, contact 
i of bank e, and contact 5 of bank f are inter 
connected by a common conductor 40; contact 3 
of bank b, contact 2 of bank C, contact of 
bank d, contact 5 of bank e, and contact 4 of 
bank f are interconnected by a Common con 
ductor 482; contact 2 of bank b, contact of 
bank c, contact 5 of bank d, contact 4 of bank e, 
and contact 3 of bank f are interconnected by a 
common conductor 403; and contact of bank b, 

contact 5 of bank c, contact 4 of bank d, contact 
3 of bank e, and contact 2 of bank f are inter 
connected by a common conductor 404. There 
fore, With a total of no impulses representing the 
value of Zero dollars registered on the two adding 
machines 2D- and 2D-2, the conductor 45, 
which is normally connected to a source of con 
trol current through contact b of relay 59, is 
connected by the contacts of these two adding 
machines to conductor 404. With a total of One 
impulse representing a value of $2 registered on 
the two adding machines 2D-f and 2D-2, con 
ductor 45 is connected to conductor 403. With 
a total of two impulses representing a value of $4 
registered on the two adding machines, the con 
ductor 45 is connected to conductor 402. With 
a total of three impulses representing a value of 
$6 registered on the two adding machines, the 
conductor 45 is connected to conductor 46. 
With a total of four impulses representing a value 
of $8 registered on the two adding machines, 
the conductor 45 is connected to the conductor 
400. 
The conductors 400 to 404, inclusive, are re 

spectively connected to relays 40, 409, 408, 40 
and 406, so that each of these relays is energized 
when the corresponding conductor is connected 
by the contacts of the $2 adding machines 2D 
and 2D-2 to energized conductor 45. These 
relays 406 to 40, inclusive, control, in a manner 
which will be hereinafter described, the units 
digit displayed by indicator -A. 

In order that the next $2 impulse Will cause an 
impulse to be transmitted to the $10 adding ma 
chine OiD when there are already four impulses 
representing a total of $8 registered on the tWO 
$2 adding machines 2D- and 2D-2, relay -2D 
is so arranged that when it is energized to effect 
the operation of the adding machine 2D-f, its 
contacts g connect the conductor 400 to con 
ductor 46, to which is connected the winding of 
relay 56 associated with the $10 adding ma 
chine OD. The relay -2D' is similarly al 
ranged so that when it is energized its contactSg 
interconnect the conductors 400 and 46. 

In order to explain how a transfer from the $2 
adding machines 2D-f and 2D-2 to adding ma 
chine OD is effected it will be assumed that there 
are two impulses registered on each of the adding 
machines 2D- and 2D-2 so that each of these 
machines is in its third position and that an 
impulse is transmitted to relay I-2D So that it 
effects in the manner above described the move 
ment of adding machine 2D- from its position 
3 to its position 4. However, before the adding 
machine 2D-E moves to its position 4, the relay 
|-2D completes a circuit through the contacts 
b of relay 59, conductor 45, wiper and contact 
3 of bank b of adding machine 2D-1, Wiper and 
contact 3 of bank d of adding machine 2D-2, 
conductor 400, contact g of relay f-D, COn 
ductor 46 and Winding of relay 56. If the fifth 
impulse had been transmitted to the relay f-2D' 
instead of relay -2D, under the assumed Con 
ditions, the same circuit for relay 56 Would have 
been completed except that it would have been 
completed through the contact g of relay f-2D'. 
instead of through contacts g of relay -2D. 
By closing its contacts c, relay 56 completes 

a holding circuit for itself through contact b of 
relay 57 So that relay 56 remains energized 
until relay 57 is subsequently energized. By 
closing its contacts k, relay 56 completes 
through conductor 49, winding of time relay 42 
and conductor a a holding circuit for Operating 
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magnet OMC of collecting switch COL-? so that 
this SWitch remains, in which ever position it has 
stopped, until the transfer from the $2 adding 
machines to the $10 adding machine has been 
completed. 
AS SOon as relay 56 becomes energized and 

relay - 0D and operating magnet OMOD asso 
ciated With adding machine OD are simultane 
Ously deenergized, thereby indicating that no other 
impulse is being transmitted to adding machine 
OD, a circuit is completed through contacts b 

of operating magnet OMOD, contacts b of relay 
- OD, contacts e of relay 56 and the winding 
of relay 57. By closing its contacts a, relay 57 
completes a holding circuit for itself around the 
contacts e of relay 56 and by closing its con 
tacts c it completes another holding circuit for 
itself through the contacts c of relay 56, thereby 
insuring that relay 57 does not become deener 
gized until after relay 56 has become deener 
gized. By closing its contacts k, relay 57 com 
pletes through conductor 49, winding of time 
relay 42 f and conductor ac a holding circuit for 
the operating magnet OMC of switch COL- so 
as to insure that this switch remains in which 
ever position it has stopped until relay 5T is de 
energized. By opening its contacts b, relay 57 
interrupts the above described holding circuit 
for relay 56 so that as soon as the contacts g 
of relays -2D and -2D' are both Open, the 
relay 516 becomes deenergized. By closing its 
contacts e, relay 57 completes an energizing cir 
cuit for operating magnet OMFOD of adding ma 
chine OD. 
By opening its contacts b, operating magnet 

OMOD interrupts the above described holding 
circuit for relay 57, which in turn, by opening 
its contacts e, effects the deenergization of Oper 
atting magnet OM OD so that adding machine 
OD is advanced one step to register the transfer 

of $10 from the two $2 adding machines 2D 
and 2D-2. 
Transfer from adding machines 5D and 10D to 

adding machine 50D 
When the sum of the totals registered on the 

$5 adding machine 5D and the $10 adding ma 
chine OD together equal a value of $50, an im 
pulse is transmitted to transfer this value to the 
total registered on the $50 adding machine 50D. 
This transfer is effected in Substantially the Sane 
manner as the transfer from the two $2 adding 
machines 2D- and 2D-2 to the $10 adding 
machine OD is effected. 
The contacts of bank b of adding machine 5D 

and the wipers and contacts of banks b to f, in 
clusive, of adding machine OD are intercon 
nected in the same manner as the contacts of 
bank b of adding machine 2D- and the wipers 
and contacts of banks b to f, inclusive, of adding 
machine 2D-2 are interconnected, with the ex 
ception that the wipers of banks b to f, inclusive, 
of adding machine OD are respectively connected 
to successive pairs of contacts of bank b of add 
ing machine 5D whereas the wipers of banks b 
to f, inclusive, of adding machine 2D-2 are re 
spectively connected to successive contacts of 
bank b of adding machine 2D-. Consequently, 
adding machine 5D must receive two impulses 
representing a total of $10 to effect the same 
change in adding machine OD that one step of 
adding machine 2D-- effects in adding machine 
2D-2. 
With adding machines 5D and OD intercon 

nected in the manner shown in the drawings, a 

9 

total of zero or $5 registered on the two adding 
machines 5D and OD causes conductor 505, 
Which is normally connected to a Source of con 
trol current through contacts f of relay 59, to 
be connected to conductor 504. With a total of 
$10 or $15 registered on the two machines 5D 
and OD, conductor 505 is connected to conduc 
tor 503. With $20 or $25 registered on the two 
machines 5D and foID, conductor 505 is con 
nected to conductor 502. With $30 or $35 regis 
tered on the two machines 5D and OD, conduc 
tor 505 is connected to conductor 50. With $40 
or $45 registered on the two machines 5D and 
GD, conductor 505 is connected to conductor 500. 
Conductors 500 to 504, inclusive, are respec 

tively connected to relay 55, 514, 513, 52 and 
5, so that each of these relays is energized 
When the respective conductor is connected to 
conductor 505. These relays 5 to 55 control, 
in a manner which will be hereinafter described, 
the tens digit indicator fB so that it displays the 
tens digit of the total value of all the tickets sold 
for feature No. 1. 

Each impulse which brings the total registered 
on the two adding machines 5D and iOD to a 
Value equal to or greater than $50 is also ar 
ranged to effect the transmission of an impulse 
Over conductor 506 to relay 609 associated. With 
adding machine 50D so as to cause this adding 
machine to advance one step. For example, let 
it be assumed that seven impulses representing a 
total value of $35 have been registered on adding 
machine 5D so that it is in its eighth position and 
One impulse representing a value of $10 has been 
received by adding machine OD so that it is in 
its Second position, thereby making a total of $45 
is registered on the two adding machines, and 
that an impulse representing $10 is transmitted 
from One of the $10 ticket issuing machines to 
relay f-f OD. Relay -fold will effect in a 
manner similar to that heretofore described in 
detail in connection with relay -2D, the move 
ment of the adding machine OD from its second 
position to its third position. Also by closing its 
contacts g, relay - 0D completes while adding 
machine OD is in its second position, a circuit 
for relay 609 through contacts f of relay 59, 
conductor 505, wiper and eighth contact of bank 
b of adding machine 5D, wiper and second con 
tact of bank e of adding machine OD, conductor 
500, contacts g of relay - OD, conductor 506 
and winding of relay 609. 

Relay 609 and its associated relay 6 O which 
is energized when relay 609 is energized and relay 
-50D and operating magnet OMF are simul 
taneously deemergized, operate to effect the en 
ergization and deenergization of operating mag 
net OMF to cause adding machine 50D to ad 
Vance one Step, in exactly the same manner that 
relay 56 and 57, as heretofore described in de 
tail, effect the advancement of adding machine 
OD one step when relays - 0D and operating 
magnet OMOD are simultaneously deemergized. 

Similarly, if under the assumed conditions of 
adding machines 5D and OD relays 5, 6 and 57 
Operate to transmit in the manner above de 
Scribed an impulse to adding machine OD to ef 
fect the movement thereof to its next position, 
the above described circuit for relay 609 is com 
pleted through contacts g of the relay 5f 7 in 
stead of through contacts g of relay - OD. 

Also the circuit of the relay 609 is arranged to 
be completed to effect a transfer of $50 to adding 
machine 50D when there is a total of $35 regis 
tered on the two adding machines 5D and OD 
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and impulses representing a total of $15 are si 
multaneously transmitted from the ticket issuing 
machines to effect the Simultaneous energization 
of relays -5D and - 0D. For example, let it 
be assumed that three impulses representing a 
Value of $15 have been registered on adding ma 
chine 5D so that it is in its fourth position and 
that a total of two impulses representing a value 
of $20 have been registered on adding machine 
0D So that it is in its third position and that 

impulses are simultaneously transmitted to add 
ing machines 5D and f OD so that relays -5D 
and -10D are simultaneously energized. Relays 
-5D and - 0D effect, in a manner similar to 
that described above in connection with relay 
-2D the advancement of their respective adding 
machines one step. Also, while both of these re 
layS are simultaneously energized under the con 
ditions assumed a circuit is completed for relay 
609 through the contacts f of relay 59, conductor 
505, Wiper and fourth contacts of bank b of 
adding machine 5D, Wiper and third contact of 
bank C of adding machine OD, conductor 5 , 
contacts e of relay - 0D, contacts e of relay 
-5D, contacts i of relay 405, conductor 506 and 
Winding of relay 609. Relay 405 is energized 
under the conditions assumed since it is con 
nected to alternate contacts of bank C of adding 
machine 5D so that it is energized each time 
there is an odd $5 registered on adding machine 
5D. 

Transfer from adding machine 50D to adding 
112d Chine 100E) 

When the total registered on the $50 adding 
machine equals a value of $100, an impulse is 
transmitted to adding machine 00D to transfer 
this value to the total registered on adding ma 
chine OOD. This result is effected by arranging 
relays -50D and 60 so that the energization 
of either of them when there is already a total 
of $50 registered on adding machine 50D effects 
the energization of a relay 63 associated with 
adding machine OOD to cause this adding ma 
chine to advance one step. This relay 63 and 
its associated relay 64, which is energized. When 
relay 63 is energized and relay - 00D and 
operating magnet OMH are simultaneously de 
energized, Operate to effect the energization and 
deenergization of operating magnet OMH to 
cause adding machine fooD to advance One step 
in the same manner that relay 56 and 57, as 
heretofore described in detail, effect the advance 
ment of adding machine OD one step. 
For example, when adding machine 50D is in 

its Second position, thereby indicating that there 
is a total of $50 registered thereon and relay 
-50D is energized due to an impulse being 
transmitted thereto from a $50 ticket issuing ma 
chine, a circuit is completed through the Wiper 
and contact 2 of bank b of adding machine 50D, 
contacts d of relay 606, contacts g of relay -50D 
and winding of relay 63. Similarly, when relay 
60 is energized to effect a transfer from adding 
machines 5D and OD to adding machine 50D 
at a time when adding machine 50D is in its 
Second position, the above-described circuit for 
relay 63 is completed through the contacts g of 
relay 60 instead of through the contacts g of 
relay -50D. 
Transfer from adding machine 100D to adding 
machine THD and from adding machine THD 
to adding machine TTD 
Each time the value registered on the adding 
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machine OOD equals $1000, an impulse is trans 
mitted to the $1000 adding machine THD to cause 
it to advance one step and thereby add a thou 
sand to the total registered thereby. This is 
accomplished in the arrangement shown in the 
drawings by having adding machine OOD So ar 
ranged that when $900 is registered thereon, the 
next energization of either relay - 00D or relay 
64 to effect the movement of adding machine 
f00D to its normal position also effects the op 
eration of operating magnet OMT to move the 
$1000 adding machine THD to its next position. 
For example, assume that $900 is registered on 

adding machine OOD So that it is in its tenth 
position and relay 69 is energized through the 
Wiper and tenth contact of bank b of adding ma 
chine OOD, and an impulse is transmitted from 
a $100 ticket issuing machine to relay - 00D. 
Relay - 60D will then effect, in a manner sim 
ilar to that heretofore described in connection 
With relay -2D, the movement of adding ma 
chine 00D from its tenth position to its normal 
position. Also by closing its contacts g, relay 
- 00D completes a circuit through the wiper 
and tenth contact of bank C of adding machine 
00D, contacts a of relay 6f 9, contacts g of relay 
-fooD, conductor 63 and operating magnet 
OMIT Of adding machine THD. As Soon as the 
relay - 00D becomes deenergized, the operat 
ing magnet OMIT is deenergized and effects the 
movement of adding machine THD to its next position. 
Also under the Sane assumed conditions of 

adding machine OOD, the energization of relay 
64 during a transfer from adding machine 50D 
to adding machine OOD completes the above de 
Scribed circuit for operating magnet OMT 
through the contacts g of relay 64 instead of 
contacts g of relay - 00D. 
Each time the value registered on adding ma 

chine THD equals $10,000 an impulse represent 
ing this value is transmitted to adding machine 
TTD to cause it to advance one step, thereby add 
ing $10,000 to the value registered thereon. This 
is accomplished by connecting the operating 
magnet OMITT of adding machine TTD to the 
tenth contact of bank e of adding machine THD 
and connecting the Wiper of bank e to conductor 
63. Therefore, an impulse is transmitted to the 
operating magnet OMTT to effect the advance 
ment of the adding machine TTD one step at 
the Same time each tenth impulse is transmitted 
to the operating magnet OMIT of adding machine 
TH). 
From the above description it will be evident 

that the apparatus is So arranged that when 
collecting switch COL-f reaches any one of its 
positions, each of the adding machines 2D, 
2D2, 5D, fold, 50D, and OOD first registers any 
impulse it may receive from the ticket issuing 
machine to which it may be then connected and 
then after registering Such an impulse, if one is 
transmitted to it, each adding machine registers 
any other impulse Which may be transferred to it 
from the other adding machines. 
Collection of $100 values from adding machine 

ADD-1 by totaliating machine TOT-W 
While tickets are being Sold, the totalizing ma 

chine TOT-W totalizes only the values regis 
tered on the various $100 adding machines for 
features 1 to 12, inclusive. Since each of these 
$100 adding machines is connected only periodi 
cally to the $100 totalizing machine HDGT by the 
collecting Switch HDCO, it is evident that during 5 

0. 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

y 

  



15 

20 

25 

30 

40 

45 

50 

55 

60 

65 

70 

75 

2,167,518 
the interval that each adding machine is not con 
nected to totalizing machine HDGT it may re 
ceive a number of impulses. Therefore it is neces 
sary to provide each of the $100 adding machines 
With Suitable impulse Storage means which will 
store up the impulses received thereby while it is 
not connected to the $100 totalizing machine 
HDGT and will cause the stored up impulses to 
be transmitted to totalizing machine HDGT when 
it is in a condition to receive them. 
In the particular arrangement shown in the 

drawings, the impulse storage and transmitting 
means between the adding machine ADD- and 
the totalizing machine TOT-W includes four re 
lays, 66 to 69, inclusive, and a suitable multiple 
position Switch ST of any Suitable type. As 
shown in the drawings, switch ST is a ten 
position switch of the rotary type having two 
banks, a and b, of Stationary contacts with coop 
erating wipers which are simultaneously operated 
by an operating magnet OMTR. The Windings of 
relays 66 to 69, inclusive, are connected to the 
contacts of banks b and c of the $100 adding ma 
chine OOD so that these relays are energized in 
the following combinations in the various posi 
tions of adding machine OOD: 

Position Relays energized 

618 and 619 
66 

... 618 
617 and 618 
616 and 617 

67 
616 and 619 
616 and 68 

619 
617 and 619 

The contacts of relays 66 and 69 inclusive and 
the contacts of switch ST are so interconnected 
that when adding machine 00D is in any one of 
its ten positions all of the contacts in both banks 
of switch ST, except one in each bank, are con 
nected to a source of current, and the contacts 
which are not connected to the Source of current 
are different ones for each position of the adding 
machine. For example, when adding machine 
00D is in position , all of the contacts of Switch 
ST except the first contact of bank b and the 
second contact of bank a are connected to a 
Source of current. When adding machine OOD 
is in position 2, all of the contacts of Switch ST, 
except the second contact of bank band the third 
contact of bank d, are connected to a source of 
current. When adding machine OOD is in posi 
tion 3, all of the contacts of Switch ST except the 
third contact of bank b and the fourth contact 
of bank a are connected to a Source of current, 
etc. Relays 620 and 603 are respectively con 
nected to the wipers for banks b and a so that 
When adding machine OOD and Switch ST are in 
corresponding positions relay 620 is deenergized 
and relay 603 is energized and when they are not 
in corresponding positions both of these relays 
are energized unless Switch ST is nine positions 
behind adding machine 00D, in which case re 
lay 603 is deenergized. Therefore, whenever add 
ing machine OOD has a total of $900 registered 
thereon which has not been transferred to the 
total registered on totalizing machine TOT-W, 
relay 603 becomes deemergized. By closing its 
contacts b, relay 603 completes through winding 
of time relay 62 and conductor aca, holding circuit 
for operating magnet OMC so as to stop collects 
ing switch COL- and thereby prevents any 

more impuises from being sent from the $100 
ticket issuing machine to relay - OOD to effect 
the operation of adding machine OOD. By open 
ing its contacts a, which are in the circuit of the 
winding of relay 64, relay 603 prevents this re 
lay 64 from being energized to transfer a $100 
registered on adding machine 50D to adding ma 
chine OOD. Therefore as long as relay 603 re 
mains deenergized, adding machine ADD- is 
prevented from registering the sale of any more 
tickets for feature No. 1 until $100 has been 
transferred to the $100 totalizing machine HDGT 
from the $900 already registered on adding ma 
chine OOD. 
In order to explain how each $100 registered on 

adding machine 100D is added to the total regis 
tered on the $100 totalizing machine HDGT, it 
will be assumed that adding machine OOD is in 
its position and that an impulse is transmitted 
to it so that it moves to its position 2, thereby 
registering $100. In position 2 of adding machine 
OCD, relay 6f 6 is energized through the second 

contact of bank b of adding machine OOD and 
relays 6f 7 to 69 inclusive are not energized. A 
circuit is completed under these conditions 
through the contacts h of relay 69, contact of 
bank b of switch ST, contacts b of operating mag 
net OMTR of switch ST and winding of relay 620. 
By opening its contacts b, relay 620 interrupts 
the circuit through conductor R, which is con 
nected to one of the contacts of bank d. Of col 
lecting switch HIDCO of totalizer TOT-W and 
by closing its contacts a, relay 620 energized the 
R conductors of all the other eleven adding ma 
chines except those that may have their relay, 
corresponding to relay 620 of adding machine 
ADD-, energized. For the purpose of this de 
Scription, it will be assumed that when relay 620 
is energized, the corresponding relays associated 
With the other eleven adding machines are all de 
energized so that a circuit is completed through 
contacts b of relay 62, contacts a of relay 620, 
conductor 632 common to all of the adding na 
chines in group W and then through contacts b 
and the associated R conductor of each relay aSSO 
ciated with each $100 adding machine and corre 
sponding to relay 620 of adding machine ADD-. 
Each of these R conductors is connected to a 
different contact of bank a of collecting Switch 
HDCO so that if the wiper for this bank a is in 
engagement with any of these contacts a circuit 
is completed through this wiper, contacts b of 
relay 80, and contacts b and winding of operat 
ing magnet OMHC of the collecting switch HDCO. 
Magnet OMHC is thereby intermittently ener 
gized and deenergized to cause the Switch HIDCO 
to move through its various positions until it 
reaches the position thereof corresponding to 
adding machine ADD-f which, in the arrange 
ment shown in the drawings, is position . In 
that position of switch HDCO, the circuit for op 
erating magnet OMHC is open at the contacts b 
of relay 620, which is energized under the condi 
tions assumed. When switch HDCO stops in posi 
tion , a circuit is completed through contacts b 
of relay 62, contacts c of relay 620, conductor Q, 
contact f and wiper of bank C of Switch HDCO 
and lower winding of relay 80. By closing its 
contacts c, relay 80 completes a locking circuit 
for its lower winding through conductor 803 the 
contacts b of operating magnet OMHG of the 
$100 totalizing machine HDGT. By closing its 
contacts a, relay 80 completes through conductor 
804 an energizing circuit for operating magnet 
OMHG of totalizing machine HDGT and by clos 
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ing its contacts e, completes a circuit through 
contacts b of relay 62, contacts c of relay 620, 
winding of relay 65, conductor P-2, contact f 
and wiper of bank b of Switch HDCO, and con 
tacts e and upper winding of relay 80. The cur 
rent in this circuit causes relay 65 to close its 
contacts a and complete an energizing circuit for 
operating magnet OMTR of switch ST. By open 
ing its contacts b, magnet OMTR interrupts the 
above described circuit for relay 620, which in 
turn, by opening its contacts c, effects the de 
energization of relays 65 and 80 so that op 
erating magnets OMTR, and OMHG are deener 
gized to move Switch ST and totalizing machine 
HDGT one step, thereby causing a $100 to be 
added to the total registered on totalizing ma 
chine TOT.-W. A similar amount is added to the 
total registered on totalizing machine TOT-W in 
each of the other positions of Switch HDCO if 
there is a $100 registered on the associated $100 
adding machine which has not already been 
added to the total registered on the totalizing 
machine. 
Transfer from totaliating machine HDGT to the 
totaliating machines THGT, TTGT and HTGT 
Each time the total registered on totalizing ma 

chine HDGT equals $1000 an impulse is trans 
mitted to the $1,000 totalizing machine THGT to 
cause it to advance one step and thereby add 
$1,000 to the total registered thereon. This is 
accomplished in the arrangement shown in the 
drawings by having totalizing machine HDGT So 
arranged that when $900 is registered thereon, 
the next energization of relay 80 that effects the 
movement of totalizing machine HDGT to its 
next position also effects the operation of operat 
ing magnet OMTHG to move the $1,000 totalizing 
machine THGT to its next position. 
For example, assume that $900 is registered on 

totalizing machine HDGT so that it is in its po 
sition 0. Under these conditions a circuit is 
completed through the contacts b of relay 920, 
Wiper and contact iO of bank b of totalizing ma 
chine HDGT and winding of relay 905 so that 
this relay is energized and its contacts a are 
closed. Now, let it be assumed that under these 
conditions an impulse is transmitted to the relay 
8f O so that it becomes energized to effect the 
movement of the $100 totalizing machine HDGT 
to its normal position in the manner above de 
scribed. At the same time, relay 80 completes a 
circuit through contacts b of relay 920, contact 
0 and Wiper of bank c of totalizing machine 
HDGT, contacts a of relay 905, conductor 806, 
contacts f of relay 8, 0, conductor 930 and winding 
of operating magnet OMTHG of totalizing ma 
chine THGT. As soon as relay 80 becomes de 
energized, operating magnet OMTHG effects the 
movement of totalizing machine THGT to its 
next position. 
Each time the value registered on totalizing 

machine THGT equals $10,000, an impulse repre 
senting this value is transmitted to totalizing ma 
chine TTGT to cause it to advance one step, 
thereby adding $10,000 to the value registered 
thereon. This is accomplished by connecting op 
erating magnet OMTTG of totalizing machine 
TTGT to the tenth contact of bank e of totaliz 
ing machine THGT and connecting the wiper of 
this bank e to conductor 93). Therefore, an im 
pulse is transmitted to operating magnet 
OMTTG to effect the advancement of the totaliz 
ing machine TTGT One step at the same time 
each tenth impulse is transmitted to operating 
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magnet OMTHG of the totalizing machine 
THGT. 
Operating magnet OMHTG for the $100,000 

totalizing machine HTGT is connected in a simi 
lar manner through the tenth contact and wiper 
of bank e of totalizing machine TTGT to the cir 
cuit for operating magnet OMTTG so that total 
izing machine HTGT is advanced one step in re 
sponse to each tenth impulse transmitted to to 
talizing machine TTGT. 

Operation of sequence control apparatus 
It will be remembered that when Switch 

START was operated to initiate the sale of tick 
ets, the holding circuit for the lower winding of 
relay K was interrupted so that relay K closed its 
contacts b. The closing of these contacts b con 
pletes a circuit through the winding of relay T 
and contacts c of relay P. A predetermined time 
after relay T is energized, it closes its contacts a 
and thereby completes a circuit through contact 
f and wiper of bank e of swich S- and contacts 
b and winding of operating magnet OMS SO that 
the switch S- is moved from its position to 
its position 2. 
When the wiper of bank a of Switch S- leaves 

contact f, relay M becomes deenergized and 
thereby interrupts the circuits of switch LCX so 
that the source AC is disconnected from the load 
circuit LC which supplies current to the lamps of 
all of the indicators. 
In positions 2 to 5, inclusive, of Switch S-, a 

circuit is completed through the Wiper of bank a 
for relay MS, which, when energized, stops all of 
the collecting switches in the adding and totaliz 
ing machines. For example, a circuit is com 
pleted through contacts a of relay MS, conductor 
X and winding of operating magnet OMC so as 
to maintain collecting switch COL-l of adding 
machine ADD-f in whatever position it may be 
in at the time switch S- moves into position 2. 
A similar circuit is completed through the con 
tacts c of relay MS and conductor G to maintain 
operating magnet OMHC of the $100 collecting 
switch HDCO associated with the totalizing ma 
chine TOT-W. Similar holding circuits (not 
shown) are closed in response to the energization 
of relay MS for the operating magnets of the 
other collecting switches (not shown). 
In position 2 of switch S- a circuit is com 

pleted for relay H through the Wiper and contact 
2 of bank d. By closing its contacts C, relay H 
completes an energizing circuit for the upper 
winding of relay HX. Relay HX, by closing its 
contacts a, completes a circuit for its lower Wind 
ing through contacts a of relay H and contact 2 
and wiper of bank d of switch S-. 
As soon as switch LCX, which controls the Sup 

ply of current to the lamps of the indicators, 
opens and relay HX is energized, a notching cir 
cuit for operating magnet OMS is completed 
through contacts b of Switch LCX, contacts e of 
relay HX, contact 2 and wiper of bank e of Switch 
S-f. The completion of this circuit causes the 
operating magnet OMS to move the Switch S 
from position 2 to position 3. 

In moving from position 2 to position 3, the 
circuit of relay P is opened. By opening its con 
tacts a, relay P opens the holding circuit for all 
of the indicator relays so that they are deener 
gized and can be reenergized in the proper Con 
binations in accordance with the new total to be 
displayed, and by opening its contacts c relay P 
effects the deenergization of time relay T. 
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Original energizing circuit for relay H is inter 
rupted. However, as long as any one of the op 
erating magnets for the various adding machines 
is energized, a holding circuit is completed for the 
relay H through its contacts a, conductor H' and 
contacts C of the energized operating magnet. 
Therefore, it will be seen that all of the operating 
magnets for the various adding and totalizing 
machines must be deenergized before the new 
totals can be displayed by the indicators. 
Since the relays H and HX are designed. So 

that they remain in their energized positions for 
a predetermined time after they have become de 
energized and since a circuit for the upper Wind 
ing of relay HX is completed through the con 
tacts c of relay H as long as it remains in its en 
ergized position, both relays remain in their en 
ergized positions for a predetermined time after 
the winding of relay H becomes deenergized. 
Furthermore, it will be noted that after relay H. 
has moved to its deenergized position a predeter 
mined time interval has to elapse before relay 
HX moves to its deenergized position. During 
the time interval that relay His in its deemergized 
position and relay HX is in its energized position, 
a circuit is completed through contacts b of re 
lay H, contacts c of relay HX, conductor P' and 
winding of relay PI associated with each $100 
adding machine. Relay PI effects, in a manner 
which will be hereinafter described, a premature 
transfer of $100 to the associated $100 adding 
machine in case there is a $100 or more regis 
tered on the associated $2, $5, $10 and $50 add 
ing machines and a normal transfer of this $100 
has not been made. The time interval during 
which relay H is in its deenergized position and 
relay HX is in its energized position is made long 
enough to permit this premature transfer to be 
made. As soon as both of the relays H and HX 
are simultaneously in their deenergized position, 
a notching circuit for operating magnet OMS is 
completed through the contacts b of relay H, con 
tacts b of relay HX, contact 3 and wiper of bank 
e of switch S- to effect the movement of switch 
S-A from position 3 to position 4. 
In position 4, the circuit for relay P is again 

completed through the wiper and contact 4 of 
bank b of switch S- to establish the holding 
circuit to all of the indicator relayS. Also, in 
position 4, a circuit is completed through Wiper 
and contact 4 of bank c to effect the energiza 
tion of relay E. By closing its contacts a, relay 
E. completes a circuit through conductor Z, wind 
ings of relays 48, 58, 6 and 72 in parallel, 
conductor HLC and contacts b of relay LR-. 
Relay E also completes a circuit through conduc 
tor Z and the windings of relays 829, 830, 95 and 
902 in parallel. These relays connect in a man 
ner which Will be hereinafter described the vari 
ous units of the indicator I-? for feature No. 1 
and the indicator T W for group W So that 
these indicators show the new totals for feature 
No. 1 and group W respectively. 
By closing its contacts c, relay E completes a 

circuit for relay EX which after being energized 
for a predetermined time completes through its 
contacts a contact 4 and Wiper of bank e of switch 
S- a notching circuit for operating magnet 
OMS to effect the movement of switch S-1 from 
position 4 to position 5. 
When switch S- moves from position 4 to 

position 5, relay E becomes deenergized to effect 
the deenergization of relays 48, 518, 6 f, 702, 
829, 830, 9 5 and 902 but the relays of the various 
indicating units, which were energized to indicate 

... QP 

the new totals, are maintained energized by the 
holding circuits therefor, which are completed 
through the contacts a of relay P, which also re 
mains energized in positions 5, and 2 of Switch 
S-l. 
A predetermined time after relay E becomes 

deenergized and opens its contacts c, relay EX 
closes its contacts b and completes through con 
tact 5 and wiper of bank e of switch S-i, a 
notching circuit for Operating magnet OMS to 
move SWitch S- from position 5 to position . 
As Soon as switch S- leaves position 5, relay 

MS is deemergized and thereby allows the collect 
ing SWitches for the various adding machines and 
totalizing machines to start rotating again. Also 
When Switch S- reaches position , relay M is 
reenergized to effect the energization of the Op 
erating Winding of Switch LCX So that the lamps 
in the various indicator units are selectively op 
erated to display the new totals in accordance 
With the energization of the associated indicator 
relayS. 
The above-described operation of the sequence 

control apparatus takes place in a very short time 
So that there is no appreciable holdup in the is 
Suance of tickets. This operation of the sequence 
control apparatus is repeated in order to post 
new totals on all the indicators at intervals which 
depend upon the time setting of relay T. 

Control of units indicator unit 1-A. 
In order that the units indicator unit I-A for 

feature No. 1 may display the correct digit, it 
is necessary to add five to the total registered on 
the two $2 adding machines 2D- and 2D-2 
whenever there is an odd $5 registered on the $5 
adding machine 5D and if the total registered on 
the $2 and $5 adding machines equals $10 or 
more, the tens indicator unit -B should display 
an additional $10 and the unit indicator -A 
should display only the remainder. 
As described heretofore, the relay 405 is con 

nected to alternate contacts of bank c of adding 
machine 5D so that it is energized whenever there 
is an odd $5 registered on adding machine 5D. 
Also, it will be remembered that the relays 406 
to 40, inclusive, are connected to adding ma 
chines 2D-f and 2D-2, so that when a total of 
Zero dollars is registered on both adding ma 
chines, relay 406 is energized; when a total of $2 
is registered, relay 407 is energized; when a total 
of $4 is registered, relay 408 is energized; when 
a total of $6 is registered, relay 409 is energized; 
when a total of $8 is registered, relay 40 is en 
ergized. The contacts of these relays, 406 to 40, 
inclusive, are so interconnected that, When any 
one of these relays is energized at the same time 
relay 405 is deemergized, and the associated relay 
48 is energized in position 4 of switch S-l of 
the sequence control apparatus, relays R- to 
R-4 are selectively energized in the proper 

combination to display the corresponding digit. 
For example, assume that when relay 48 is ener 
gized by the sequence control apparatus there is 
a total of $6 registered on the two adding ma 
chines 2D- and 2D-2 so that relay 409 is en 
ergized and that relay 405 is deemergized because 
there is no odd $5 total registered on the adding 
machine 5D. Under these conditions a circuit is 
completed through the contacts c of relay 409, 
contacts a of relay 48, conductor LU- and 
winding of relay R-f. Also, a circuit is com 
pleted through contacts b of relay 405, contacts a 
of relay 409, contacts g of relay 48, conductor 
U- and winding of relay IR-4. Relays 
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IR-t and IR-4, by closing their respective con 
tacts a, complete through the contacts a of relay 
P holding circuits for themselves so that they 
remain in their energized positions until relay P 
is subsequently deenergized in position 3 of switch 
S-1 during the next cycle of operation of the Se 
quence control apparatus. Relays IR- and 
IR-4 also, when simultaneously energized, com 
plete through contacts (not shown in the draw 
ings) suitable circuits to the lamps of indicator 
-A so that these lamps are lighted to display 
the digit 6 when Switch LCX is subsequently 
closed in position of switch S- of the Sequence 
Control apparatus. 

It will now be assumed that there is a total of 
$5 registered on adding machine 5D at the time 
relays 409 and 48 are energized so that relay 405 
is energized at the same time. Under these con 
ditions, there will be a total of $11 instead of $6 
registered on the two $2 adding machines 2D-, 
2D-2 and the $5 adding machine 5D. Since 
relay 409 is energized, the above-described circuit 
for relay IR-1 is completed through contacts c 
of relay 409 but since relay 405 is energized, the 
above-described circuit for relay IR-4 is not 
completed. Consequently, only relay IR- of in 
dicator unit -A is energized and thereby effects 
the display of the digit 1 instead of the digit 6 
when switch LCX is subsequently closed. Re 
lay 405, in its energized position, also causes, in 
a manner which will be hereinafter described, the 
tens indicator unit -B to display the correct 
tens digit. 

Control of the tens indicator unit 1-B 
In order for the tens digit unit f-B of indi 

cator I-? for feature No. 1 to display the cor 
rect digit, it is necessary to add $50 to the total 
registered on the $10 adding machine OD when 
adding machine 50D has $50 registered thereon 
and to add $10 to the total registered on adding 
machine fold when the total registered on adding 
machines 2D-1, 2D-2 and 5D equals or exceeds 
$10. This result is obtained by the interconnec 
tions between the various contacts of relays 5 f 
to 55 inclusive, which are respectively arranged 
in a manner heretofore described so that they 
are respectively energized in positions to 5 of 
adding machine OD, relay 520, which is ener 
gized through the wiper and contact 2 of bank b 
of adding machine 50D whenever there is a total 
of $50 registered on adding machine 50D, relay 
405, which is energized when there is a total of 
$5 registered on adding machine 5D, and relays 
409 and 4f0 which are respectively energized when 
the total registered on both of the adding ma 
chines 2D-f and 2D-2 are $6 and $8. 
For example, it will be assumed that when 

relay 58 is energized in the manner heretofore 
described by the sequence control apparatus to 
effect a new posting of the tens digit unit (-B, 
there is no $50 total registered on 50D, that 
there is no $5 total registered on 5D, that a total 
of $8 is registered on the two adding machines 
2D-f and 2D-2 and there is a total of $40 
registered on adding machine OD so that its 
associated relay 55 is energized, When relay 
58 is energized under these conditions, a circuit 
is completed through contacts f of relay 405, con 
ductor 432, contacts d of relay 520, contacts a of 
relay 55, contacts a of relay 58 and conductor 
LT-, which is connected in the indicator unit 
-B to a relay similar to relay IR- in indicator 
unit f-A. Also, there is a circuit completed 
under these assumed conditions through contacts 
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d of relay 405, conductor 433, contacts b of relay 
520, contacts c of relay 55, contacts c of relay 
58 and conductor LT-2, which is connected in 
indicator unit -B to a relay similar to relay 
R-2 in indicator unit -A. The simultaneous 

energization of these two relays IR- and IR-2 
in the indicator unit A-B effects in a well-known 
manner the display of the digit 4 when the Switch 
S- again reaches its position . 

It will now be assumed that when the relay 58 
is energized to post a new tens digit, not only is 
the relay 55 energized, but relay 520 is also 
energized thereby indicating that there is a total 
of $50 registered on 50D So that there is a total 
of $90 registered on the two adding machines 
foL) and 5 OD. Under these conditions the tens 
indicator -B should display the digit 9 instead 
of the digit 4 and in order to accomplish this 
result relay 520, when energized is arranged to 
Complete circuits through conductors LT-2 and 
LT-4 instead of conductors LT- and LT-2. 
When relay 520 is energized, the above-described 
circuits through conductors LT- and LT-2 are 
open at contacts d and b of relay 520. By clos 
ing its contacts c, relay 520 completes a circuit 
through contacts d of relay 405, conductor 433, 
contacts c of relay 520, contacts m of relay 55, 
contacts C of relay 518, and conductor LT-2, and 
by closing its contacts e, relay 520 completes a 
circuit from contacts f of relay 405, conductor 
432, contacts e of relay 520, contacts i of relay 
55, contacts g of relay 58, and conductor LT-4. 
The completion of these circuits through conduc 
tors LT-4 and LT-2 effect the energization of 
relays in the tens digit indicator I-B corre 
Sponding to relays IR-2 and IR-4 in indicator 
-A which when simultaneously energized effect 
the display of the digit 9 when switch S-F of 
the Sequence control apparatus again reaches its position f. 

It will now be assumed that when the relay 58 
is energized to cause a new digit to be displayed 
by the tens indicator unit f-B, relay 405, as well 
as relays 5 f5 and 409 are energized, and relay 520 
is deenergized, thereby indicating a total of $51 
registered on the 2D-?, 2D-2, 5D, OD and 50D 
adding machines. Under these conditions, con 
ductor LT-2 is the only one of the four con 
ductors leading to indicator unit f-B that 
should be energized in order to effect the dis 
play of the digit 5. The units digit indicator 
-A will, under the assumed conditions, be con 
trolled in the manner heretofore described so 
that it displays the digit 1. 
Under the conditions assumed, the only circuit 

to indicator -B is completed through contacts g 
of relay 409, contacts e of relay 405, conductor 
434, contacts h of relay 520, contacts e of relay 
55, contacts c of relay 58 and conductor LT-2. 
The circuits through the other three conductors 
of relay 520 leading to indicator unit -B are 
Open either at the contacts of relay 520 or at the 
contacts of relay 405. Therefore, under these 
assumed conditions, the indicator unit -B dis plays the digit 5. 

Control of indicator units 1-C, 1-D, and 1-E 
Circuits through the four conductors H- to 

H-4 inclusive leading to the hundreds indicator 
unit -C are simultaneously completed in vari 
OuS combinations in accordance with the position 
of the adding machine 00D so that the indi 
cator -C displays the proper digit. This result 
is accomplished by having the relay 6f f when it 
is energized by the sequence control apparatus 
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connect these four conductors H- to H-4 in 
clusive to the contacts of banks b and c of add 
ing machine OOD so that, depending upon the 
position of adding machine OOD, these contacts 
are properly energized to cause the indicator unit 
-C to display the corresponding digit. For 
example, if adding machine f OOD is in position 2 
due to $100 being registered thereon, the con 
ductor H-f is energized through contacts a of 
relay 6, second contact and wiper of bank b 
of adding machine OOD. Since this is the only 
One of the four conductors H- to H-4 which 
is energized under these conditions, the proper 
indicating relay of indicator unit -C is ener 
gized to effect the display of the digit 1. 

Circuits through the four conductors TH-f 
to TH-4 leading to the thousand indicator unit 
-D are simultaneously completed in various 
Combinations in accordance With the position of 
adding machine THD and circuits through con 
ductors TT - to TT-4 inclusive leading to the 
ten thousand indicator unit -E are simultane 
Ously completed in various combinations in ac 
cordance with the position of adding machine 
TTD so that these two indicator units display the 
proper digits. This result is accomplished by 
having the four conductors TH- to TH-4 in 
clusive connected to the contacts of banks C and 
d of adding machine THD and the conductors 
TT-f to T-4 connected to the contacts of 
banks C and d of adding machine TTD in Such 
a manner that when the relay T2 is energized 
by the sequence control apparatus, these con 
ductors are properly energized to cause the indi 
cators i-D and -E to display the correspond 
ing digits. For example, if adding machine THD 
is in position 3 due to $2000 being registered 
thereon, the conductor TH-3 is energized 
through the wiper and third contact of bank c 
of adding machine THD, contacts c of relay 72 
and wiper and third contact of bank b of adding 
machine THD and contacts b of relay 70. Since 
conductor TH-3 is the only one of the four con 
ductors TH- to TH-4 that is energized under 
the assumed conditions the proper indicating 
relay of indicator unit. -D is energized to effect 
the display of the digit 2. If adding machine 
TTD is in position 5 due to $40,000 being regis 
tered thereon when the relay 72 is energized, 
conductor TT - is energized through fifth con 
tact and wiper of bank c of adding machine 
TTD, contacts g of relay 7 f2, wiper and fifth 
contact of bank b of adding machine TTD and 
contacts b of relay 7 O. Also conductor TT-2 
is energized through wiper and fifth contact of 
bank d of adding machine TTD, contacts e of 
relay 12, wiper and fifth contact of bank b of 
adding machine TTD and contacts b of relay 
O. Since conductors TT - and TT-2 are 

simultaneously energized, the proper indicating 
relays of indicator unit -E are energized to 
effect the display of the digit 4. 

In order for the conductors H3 and H4 to be 
simultaneously energized to cause indicator unit 
-C, to display a zero, it is necessary for add 
ing machine THD or TTD to be out of its nor 
mal position. When adding machine OOD is in 
its position , the circuit from conductor H-4 
through contacts g of relay 6, contacts of 
relay 69, which is energized when adding ma 
chine OOD is in position f, wiper and first con 
tact of bank a of adding machine OOD to con 
ductor 633 can be completed through the wiper 
and an Off-normal contact of bank b of adding 
machine THD and contacts b of relay TO, if 

1.5 
adding machine THD is not in its normal posi 
tion, or if adding machine THD is in its nor 
*mal position, this circuit from conductor 633 can 
be completed through the wiper and first con 
tact of bank b of adding machine THD, wiper 
and an off-normal contact of bank b of adding 
machine TTD and contacts b of relay 7 0 if add 
ing machine TTD is in an off-normal position. 
Also the circuit from conductor H-3 can be 
completed through contacts e of relay 6, con 
tacts g of relay 68, wiper and normal contact 
of bank a of adding machine OOD and conductor 
633 only in case adding machine THD or adding 
machine TTD has moved out of its normal po 
sition. Similarly, the circuits through conduc 
tors TH-3 and TH-4, when adding machine 
THR is in its normal position and relay 72 is 
energized, can be completed only through the 
Wiper and an off-normal contact of bank b of 
adding machine TTD. 

Therefore, it will be seen that indicator -C 
can display a Zero only in case some other digit 
than zero is being displayed by either indicator 
unit -D or f-E and indicator -D can dis 
play as zero only in case indicator unit -E is 
displaying some other digit than Zero. In the 
arrangement shown indicator unit -E never 
Will display the Zero digit. 
Control of indicator units T-A to T-F, inclusive 

Indicator units T-A to T-F, inclusive, are 
respectively connected to contacts of totalizing 
machines UDGT, TDGT, HDGT, THGT, TTGT 
and HTGT in substantially the same manner that 
the conductors leading to indicator unit --D are 
connected to contacts of adding machine THD 
so that when relays 829, 830, 95 and 902 are 
energized by the sequence control apparatus in 
the manner above described, indicator units 
T-A to I-F, inclusive, are controlled by the 
positions of the respective totalizing machines 
so that they display the proper digits. 
The wipers of banks b and c of totalizing ma 

chine UDGT are normally energized through 
conductor 80 and contacts b of relay if and the 
Wipers of banks b and C of totalizing machine 
TDGT are normally energized through conduc 
tor 802 and contacts d of relay 77 so that when 
ever these totalizing machines are in their nor 
mal positions the corresponding indicator units 
display a zero. The wipers of banks b and c of 
totalizing machine HDGT and the wipers of 
banks c and d of totalizing machines THGT, 
and TTGT are connected in the normal positions 
of the respective machine to the wiper of bank 
b of the totalizing machine of the next higher 
denomination in the same way that the wipers 
c and d of adding machine THD are connected 
to the wiper of bank b of adding machine TTD 
So that the indicators associated with these to 
talizing machines display a zero only when a 
totalizing machine of a higher denomination 
has been moved from its normal position. 

Premature transfer to adding machine 100D 
Due to the fact that the transfers from the 

two $2 adding machines, 2D- and 2D-2, and 
from the $5 adding machine 5D to the $10 adding 
machine OD are made independently of each 
other, it is evident that it is possible to have 
a total of $101 and $103 registered on adding 
machines 2D-, 2D-2, 5D, OD and 50D with 
out effecting a transfer to the $100 adding ma 
chine OOD. For example, with a total of $8 
registered on adding machines 2D- and 2D-2, 
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$5 registered on adding machine 5D, $40 regis 
tered on adding machine OD, and $50 registered 
on adding machine 50D, there is under these con 
ditions no transfer of $100 to the adding machine 
OCD although the total value registered on these 

adding machines is $103. The only time this con 
dition becomes important is when a change in 
the indicators is being made. Since the totaliz 
ing machines only totalize the values registered 
on the $100 adding machines for the associated 
group of features, it is evident that the total dis 
played by indicator T-W would be several hun 
dred dollars too small if several of the feature 
adding machines each had more than $100 reg 
istered thereon which had not been transferred 
to the respective $100 adding machines. In Order 
to prevent such an inaccurate display by indica 
tor T-W, the sequence control apparatuS is ar 
ranged to effect a premature transfer to each 
$100 adding machine if associated adding ma 
chines of lower denominations have a total of 
$100 or more registered thereon which has not 
been transferred at the time the indicator change 
is being made. 

It will be recalled that when switch S-1 moved 
from its position 2 to its position 3 during the 
cycle of operation of the sequence control appa 
ratus, a circuit was completed for relay PI as 
long as relay HX remained in its energized posi 
tion after the relay H had returned to its deen 
ergized position. This relay PI, when energized, 
is arranged to cause, in the arrangement shown 
in the drawings, the $100 adding machine 00D 
to advance one step, if there is a total of either 
$101 or $103 registered on adding machines 
2D-, 2D-2, 5D, OD and 50D which has not 
been transferred to adding machine 00D. For 
example, assume that there is a total of $6 regis 
tered on the two $2 adding machines 2D- and 
2D-2 so that relay 409 is energized; that there 
is a total of $5 registered on adding machine 
5D so that it is in one of its even positions, such 
for example, as position 2 and relay 405 is ener 
gized; that there is a total of $40 registered on 
adding machine OD so that it is in position 5 
and that there is a total of $50 registered on add 
ing machine 50D so that it is in position 2 and 
relay 520 is energized through conductor 532 and 
wiper and contact 2 of adding machine 50D. 
Therefore, it will be seen that although there is 
a total of $101 registered on the various adding 
machines, no transfer is normally effected under 
these conditions to adding machine 00D. When, 
however, relay PI is energized under these con 
ditions, a circuit is completed through contacts 
f of relay 5f 9, conductor 505, wiper and second 
contact of bank b of adding machine 5D, Wiper 
and fifth contact of bank b of adding machine 
OD, conductor 500, contacts i of relay 409, con 

tacts g of relay 405, conductor 530, contacts a 
of relay PI, contacts a of relay 520, conductor 
53 and winding of relay 606. Also, a circuit is 
completed from conductor 53 f through contacts 
b of relay 606 and winding of relay 607. By clos 
ing its contacts a, relay 606 completes a locking 
circuit for itself through resistance 635, conduc 
tor 532 and wiper and contact 2 of bank b of 
adding machine 50D so that relay 606 remains 
energized until adding machine 50D is moved 
out of its position 2. By closing its contacts a, 
relay 607 completes a locking circuit for itself 
through the contacts b of relay 608. By closing 
its contacts c, relay 60 completes a circuit for 
the winding of relay 608 through the contacts b 
of relay 63. By closing its contacts a, relay 608 
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completes a locking circuit for itself through 
the contacts a of relay 607 and by closing its con 
tacts e it completes another locking circuit for 
itself through contacts b of relay 63. By open 
ing its contacts b, relay 608 opens the locking 
circuit for relay 607 and by closing its contacts 
c, relay 608 completes a circuit through the 
winding of relay 63, and the wiper and contact 
2 of bank b of adding machine 50D. By Opening 
its contacts a, relay 60 interrupts the above de 
scribed locking circuit for relay 608 through 
its contacts a. By closing its contacts a, relay 
63 completes a circuit through the winding of 
relay 64, contacts a of relay 63, contacts a of 
relay 603, contacts b of relay - 00D, and con 
tacts b of operating magnet OMH of adding 
machine OOD. By closing its contacts e, relay 
64 completes an energizing circuit for operating 
magnet OMH. 
By opening its contacts b, relay 63 interrupts 

the above-described locking circuit for relay 608 
through its contacts e, which in turn, by open 
ing its contacts c, effects the deenergization of 
the relays 63 and 64 so that the operating mag 
net OMH becomes deemergized and thereby ad 
Vances adding machine OOD to its next position. 

It will be observed that since the above-de 
scribed locking circuit for relay 606 remains com 
pleted through the wiper and contact 2 of bank b 
of 50D until adding machine 50D has been 
advanced to its next position, this relay 606, 
by maintaining its contacts d open, prevents the 
next impulse, which effects the energization and 
deenergization of either relay 60 or -50D to 
cause the $50 adding machine 50D to move to its 
next position, from operating relays 63 and 64 
to cause adding machine OOD to advance an 
other step. Thus, it will be seen that if relay PI, 
when energized, effects a premature transfer to 
the $100 adding machine OOD, the next normal 
transfer from the $50 adding machine 50D to the 
$100 adding machine OOD does not take place. 

Automatic feature lockout 
In case any adding machine fails to operate 

properly it is essential that an alarm or signal 
be given whereby the trouble may be located 
quickly and also that the ticket issuing ma 
chines be locked out So that no tickets can be 
issued for the feature whose adding machine is 
not operating properly. In the arrangement 
shown in the drawings adding machine ADD 
has associated therewith a time relay 42 which 
is connected in the holding circuit for Operating 
magnet OMC for collecting switch COL-, when 
this circuit is completed through contacts k of 
relay f-2D, -2D', 56, 5ft, t-5D or - OD 
and a time relay 62, which is connected in the 
holding circuit for operating magnet OMC, when 
this circuit is completed through contacts c of 
relay -50D, - OOD, 607, 608, 609, 6 0, 63 or 
64, when any one of these relays is energized 
and contacts b of relay 603 when it is deener gized. 
The relays 42 f and 62 are designed so that 

during the normal operation of the adding na 
chines the holding circuits which are closed 
through the windings of these relays are not en 
ergized for a sufficient length of time to effect 
the operation thereof. However, if trouble de 
velops in any one of the adding machines so that 
it does not register the receipt of an impulse 
transmitted thereto Within a predetermined 
time, either relay 42 or 62? operates to close its 
contacts. For example, assume that when an 
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impulse is transmitted to relay -2D, the relay 
remains energized due to SOme improper opera 
tion of adding machine 2D- and its associated 
control apparatus. Since the circuit of relay 42 
is completed through the contacts k of relay 
-2D when it is energized, relay 42 will, after 
a predetermined time interval, close its contacts 
and thereby complete through its contacts a a 
circuit for a suitable signal 440, which when op 
erated indicates that the trouble is somewhere in 
the adding machines 2D-, 2D-2, 5D or 0D. 
Also, by closing its contacts c, relay 42 com 
pletes a circuit through conductor LR to the 
lower Winding of relay LR-A, which when ener 
gized prevents all of the ticket issuing machines 
from issuing any tickets for feature No. 1. Simi 
larly, when relay 62 f is operated, it effects by 
closing its contacts a the operation of a suitable 
Signal 640 Which when operated indicates that 
the trouble is somewhere in either adding ma 
chine 50D or 00D and effects, by closing its con 
tacts c, a circuit for the lower winding of lock 
out relay LR- through the conductor LR. 

Stopping Sale of tickets 
When it is desired to stop the sale of tickets 

for all of the features, switch STOP is closed by 
the steward so that circuits are completed 
through the winding of relay LX and the upper 
winding of relay K. By opening its contacts b, 
relay K interrupts the circuit of time relay T 
So that this relay cannot effect in the manner 
above described the movement of Switch S 
from its normal position. By closing its con 
tacts a, relay K completes a holding circuit for 
its lower Winding through conductor K-C and 
contactS b of SWitch START. 
By closing its contacts c, relay LX completes a 

locking circuit for itself through contacts b of 
relay F and also a circuit for an alarm AT 
through contacts b of relay L. The alarm noti 
fies the ticket sellers to stop receiving any more 
money for tickets. By closing its contacts a, 
relay LX completes a circuit for time relay T. 
After a predetermined time interval which is 
long enough to allow any ticket issuing machine 
to complete its ticket issuing operation, relay 
T' closes its contacts at and completes thereby an 
energizing circuit for relay T. and for time relay 
T'. By opening its contacts b, relay I inter 
rupts the alarm circuit and by closing its Con 
tacts a completes through conductor 240 an en 
ergizing circuit to the ticket issuing machine 
lockout magnets 300 So that all of the keys of the 
various ticket issuing machines are prevented 
from being operated. 

After being energized for a sufficient length 
of time to allow switch S- to return to its po 
sition f, relay T' closes its contacts a and there 
by completes a circuit through contacts d of re 
lay F, wiper and contact of bank e of Switch 
S-f, contacts b and Winding of operating mag 
net OMS, so that operating magnet OMS oper 
ates to move switch S- through its various po 
sitions in the manner heretofore described. 
During this cycle of operation of the Sequence 
control apparatus, the indicators I- to I-2, 
inclusive, are controlled so that they indicate the 
total values of the tickets sold respectively for 
features 1 to 12, inclusive. While Switch S 
is in position 5, during this cycle of operation of 
the sequence control apparatus, a circuit is com 
peted through the upper winding of relay F 
through the wiper and contact 5 of bank f of 
switch S- and contacts a of relay T". By clos 

... A 

ing its contacts c, relay F completes a locking 
circuit for itself through its lower winding and 
the contacts a of relay T' so that relay F re 
mains energized as long as relay T' remains en 
ergized. By closing its contacts a, relay F com 
pletes a circuit through the upper winding of re 
lay CCR. By closing its contacts a, relay CCR 
completes a locking circuit for itself through its 
lower Winding, conductor K-a and contacts b 
of switch START, and by opening its contacts b, 
relay CCR prevents any further movement of 
any of the collecting Switches associated with 
the adding machines, such for example as 
COL-l. 

Final collection by totaliating machines 
Since each totalizing machine only totalizes the 

values registered on its associated $100 adding 
machines while tickets are being sold, it is neces 
sary to totalize all the values on the associated 
adding machines of lower denominations after the 
sale of tickets has been stopped in order that 
the group indicator may accurately indicate the 
total value of all the tickets sold for all the fea 
tures in the associated group. After the sale of 
tickets has been stopped in a manner above de 
Scribed, totalizing machine TOT-W in the air 
rangement shown in the drawings is arranged to 
add to its total, first, the unit digits of the totals 
registered on the adding machines for features 
1 to 12, inclusive, and then the tens digits of the 
same totals, and then the sequence control appa 
ratus is again operated to cause group indicator 
T-W to indicate this new and final total reg 
istered on totalizing machine TOT-W. 

This final operation of totalizing machine 
TOT-W is started by relay F closing its contacts 
e and thereby completing a circuit through con 
ductor L, normal contact and Wiper of bank at of 
collecting switch UTCO, contact b and winding 
of operating magnet OMU so that the magnet 
OMU is operated to effect the movement of 
Switch UTCO from position f to position 2. By 
disengaging its contact , when the switch UTCO 
leaves position f, the wiper associated with bank 
b of switch UTCO effects the deemergization of 
relay 724-W and by engaging its contact 2 when 
the switch reaches position 2, this wiper com 
pletes an energizing circuit through conductor 
762 for relay 808. This circuit for relay 808 is 
also completed in positions 3 to 3, inclusive, of 
SWitch UTC.O. 
In each of the off-normal positions of switch 

UTCO a circuit is completed through the wind 
ing of relay T0, an off-normal contact and wiper 
of bank at of Switch UTCO, contacts b and Wind 
ing of operating magnet OMU. The current in 
this circuit is Sufficient to effect the operation of 
relay 70, but is not sufficient to cause operating 
magnet OMU to open to contacts b. 

Since contacts 2 of banks f, e, d, and c of 
switch UTCO are respectively connected to con 
ductors LU-, LU-2, LU-3, LU-4, relays 702 
to 705, inclusive, which are respectively con 
nected to the wipers of banks f, e, d, and c of 
switch UTCO are selectively energized in posi 
tion 2 in accordance with the energized condition 
of the indicating relays IR- to IR-4 inclusive 
associated with indicator -A. For example, it 
Will be assumed that the units digit of the total 
indicated by indicator -A is 8 so that only re 
lay IR-4 is energized. Therefore, in position 2 
of switch UTCO, a circuit for relay 705 is com 
pleted through contacts a, of relay P, contacts a 
of relay IR-4, conductors LU-4, wiper and con 
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tact 2 of bank C of Switch UTCO and Winding 
of relay 705. 
The contacts of relays 702 to 705, inclusive, 

are connected to the eleven contacts of bank a 
of Switch UTTR in Such a way that all of the 
contacts, except one, which depends upon the 
combination in which these relays are energized, 
are connected to a source of current when the 
contacts a of l'elay if 0 are closed, for example, 
when all of the relays 702 to 705 are deemergized, 
thereby indicating that they are not associated 
with an units indicator which is displaying a 
digit, all the circuits, except the circuit through 
conductor 756 to contact of bank a of switch 
UTTR, are closed. When the associated indi 
cator is displaying the digit 0, relays 82 and 73 
are energized, and the circuit through conductor 
5 to contact 2 of bank at of Switch UTTR is 

open. When the associatad indicator is display 
ing the digit 1, relay 62 is energized and the 
circuit through conductor 752 to contact 3 of 
bank a is open. When the associated indicator 
is displaying the digit 2, relay 784 is energized 
and the circuit through conductor 53 to con 
tact 4 of bank at is open. When the digit 3 is 
being displayed, relays 703 and 75 are energized 
and the circuit through conductor 34 to con 
tact 5 of bank a is open. When the digit 4 is 
being displayed, relays 762 and 3 are energized 
and the circuit through conductor 55 to contact 
6 of bank at is open. When the digit 5 is being 
displayed, relay 203 is energized and the circuit 
through conductor 758 to contact of bank a is 
open. When the digit 6 is being displayed, relay 
O2 and 75 are energized and the circuit through 

conductor 5 to contact 8 of bank (it is Open. 
When the digit 7 is being displayed, relays 82 
and C4 are energized and the circuit through 
conductor 58 to contact 9 of bank a is Open. 
When the digit 8 is being displayed, relay C5 is 
energized and the circuit through conductor 59 
to contact is of bank a is open. When the digit 
9 is baing displayed, relays a G3 and 5 are en 
ergized and the circuit through conductor 60 to 
contact of bank a is open. 
Since under the conditions assumed, the relay 
05 alone is energized and relay () is also en 

ergized when switch UTCO reaches position 2, 
a circuit is completed through contacts d of relay 
if (), conductor 76i, wiper and normal contact 
of bank e of Switch UTTR, and Winding of relay 
8f3, and also a circuit through conductor 76, 
contacts g of relay 705, contact and Wipe of 
bank a of switch UTTR, and winding of relay 
SE5. Since time relay 83 is designed so that it 
does not close its contacts a until after its wind 
ing has been energized for a sufficient length of 
time to allow relay 825 to open its contacts b, 
which are in series with the contacts a of relay 
83, the circuit through these series connected 
contacts is not closed at this time. By closing 
its contacts (l, relay 85 completes from the wiper 
of bank C. of Switch UTTR, a circuit through con 
tacts b of Operating magnet OMSS and winding 
of relay 38, and another circuit through con 
tacts b of operating magnet OMSS, resistance 
850, contacts at of relay 898, contacts b and wind 
ing of Operating magnet OMUG. Due to the re 
sistance 85) in this last-mentioned circuit, Sufi 
cient current does not flow through Operating 
magnet OMUG to effect the operation thereof. 
Relay 88 however is energized and by closing its 
contacts C, completes a circuit for operating mag 
net OMSS which in turn, by opening its contacts 
b, effects the deenergization of the relay 818 
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which in turn, by opening its contacts a, effects 
the deenergization of the Operating magnet 
OMSS so that the Switch UTTR is moved to its 
position 2. 
In position 2 of switch UTTR, a circuit is com 

pleted for relay 845 through the Wiper and Con 
tact 2 of bank a of Switch UTTR, conductor 75, 
contacts d of relay 4, conductor T6 and con 
tacts a of relay it. Therefore, a circuit for 
relay 8:8 is completed through the contacts a 
of relay 8f 5 so that it effects, in the manner 
above described, the energization and Subse 
quent deemergization of operating magnet OMSS, 
thereby causing the Switch UTTR to move to its 
position 3. The energization of the relay 88 
while the Switch UTTR is in position 2 also com 
pletes an energizing circuit for operating mag 
net OMUG through contacts b of relay 84, Con 
tact 2 and Wiper of bank d of SWitch UTTR, con 
tact c of relay 8, 8, contact c of relay 808 and 
winding of operating magnet OMUG. There 
fore, when relay 8 8 is substantially deenergized 
by the operation of magnet OMSS, operating 
magnet OMUG is deemergized to move totalizing 
machine UDGT One step. 
In position 3 of switch UTTR, a circuit is com 

pleted through the wiped and contact 3 of bank d. 
of switch UTTR, conductor 752, contacts b of 
relay 702, conductor 78 and contacts a of relay 

G so that relay 85 is energized and completes 
through its contacts a, a circuit for relay 88 
which controls the operation of magnets OMSS 
and OMUG in the mannel heretofore described 
so that Switch UTTR, moves to its position 4 and 
totalizing machine UDGT is advanced another : 
step. In a similar manner, relay 85 effects the 
movement of switch UTTR, from position 4 to 
position 0 and totalizing machine UDGT is ad 
vanced seven more steps, or a total of eight steps. 
In position 4 of Switch UTTR, the circuit for 
maintaining relay 35 energized is through the 
Wiper and contact is of bank d of switch UTTR, 
conductor 53, contacts f of relay 704, conduc 
tor 76 and contacts a of relay 70. In position 
5 of switch UTTR, the circuit for relay 85 is 
through wiper and contact 5 of bank a, conduc 
tor 754, contacts b of relay 703, conductor 76 
and contacts a of relay if 0. In position 6, the 
circuit for relay 8 5 is through the wiper and 
contacts 6 of bank a, conductor 755, contacts d 
of relay 92, conductor 76 and contacts a of 
relay I O. In position 7 of switch UTTR, the 
circuit for relay 815 is through wiper and contact 
7 of bank (t, conductor 756, contacts a of relay 
785, conductor 76 , and contacts a of relay 7 0. 
In position 8 of switch UTTR, the circuit for 
relay 85 is through the Wiper and contact 8 of 
bank a, conductor 757, contacts f of relay 702, 
conductor 76 and contacts a of relay if 0. In 
position 9 of switch UTTR, the circuit for relay 
85 is through the wiper and contact 9 of bank 
a, conductor 58, contacts h of relay 702, con 
ductor 62 and contacts a of relay 7 0. 
When switch UTTR reaches position f O, the 

circuit for relay 8f3 is open so that it closes its 
contacts d and thereby completes a circuit for 
relay 84 through the wiper and tenth contact 
of bank c of switch UTTR. By closing its con 
tacts c, relay 84 completes a locking circuit for 
itself around the contacts b of relay 85, and 
this locking circuit remains completed through 
the Wiper and contacts of bank C of SWitch UTTR 
until this SWitch is restored to its normal posi 
tion. By closing its contacts a, relay 84 com 
pletes through conductor 85 a circuit for oper 

O 

20 

2 5 

3) 

40 

65 

70 

75 

  



O 

5 

20 

25 

30 

35 

40 

45 

50 

60 

65 

70 

75 

2,167,513 
atting magnet OMU, this circuit being a low re 
Sistance shunt circuit around the winding of 
relay 70. Therefore, the operating winding 
OMU is sufficiently energized to cause it to open 
its contacts b and the relay 70 is deenergized 
So that it opens its contacts a. By closing its 
contacts e, relay 84 completes a circuit through 
the Wiper and tenth contact of bank b of switch 
UTTR, contacts b of operating magnet OMSS 
and winding of relay 88. Relay 88 then ef 
fects, in the manner heretofore described, the 
energization and deenergization of operating 
magnet OMSS SO that SWitch UTTR, moves to its 
position f and since relay 814 remains ener 
gized in this position, the relay 88 again oper 
ates to effect the movement of Switch UTTR, from 
position to its normal position, in which posi 
tion relay 84 is deemergized. While switch 
UTTR is in position f, the circuit for relay 85 
is not completed through the Wiper and contact 

of bank at of switch UTR because this cir 
cuit is open at contacts at of relay 7 0. 
By Opening its contacts a, when SWitch UTR, 

reaches its normal position, relay 84 effects the 
deenergization of Operating magnet OMU So that 
switch UTCO moves to its position 3. While ef 
fecting the movement of Switch UTTR, from its 
position f to its normal position, relay 88 does 
not effect the operation of totalizing machine 
UDGT in the manner above described, because 
the operating circuit of operating magnet OMUG. 
through contacts c of relays 808 and 88 is now 
Open at the contacts b of relay 84. 
In position 3 of switch UTCO, relays 702 to 705 

inclusive are selectively energized in accordance 
With the units digit being displayed by another 
of the feature indicators 1-2 to I-2, and then 
switch UTTR and its associated relays are oper 
ated, in the manner above described, to effect 
the transmission to operating magnet OMUG of 
a Series of impulses corresponding in number to 
the units digit being displayed, after which 
switch UTTR is restored to its normal position 
and Switch UTCO is moved to its next position. 
This cycle of operation is repeated in each of 
the positions 4 to 3, inclusive, of Switch UTCO 
So that the total number of impulses transmitted 
to operating magnet OMUG while the switch 
UTCO is in positions 2 to 3, inclusive, equals the 
Sum of the units digits being displayed by the 
indicators I-? to I-2, inclusive. 
In case any one of the features in group W is 

locked out, none of the relays T02 to C5 inclusive 
is energized when SWitch UTCO connects these 
relayS to the indicator of this locked-out feature. 
Therefore, since the circuit through conductor 
T59 is opened when all of the relays 702 to 705 in 
clusive are simultaneously deenergized, relay 85 
does not become energized in position of Switch 
UTTR, when switch UTCO reaches the position 
allotted to a locked-out feature. Time relay 83, 
however, is energized in the manner above de 
Scribed while Switch UTTR, is in position and, 
by closing its contacts a, relay 8 3 completes a cir 
cuit through contacts b of relay 85, conductor 
85 and Winding of operating magnet OMU to 
effect in the manner above described the nove 
ment of switch UTCO to its next position. There 
fore, when switch UTCO reaches a position al 
lotted to a feature Which is locked out, it is ad 
vanced to its next position without effecting the 
movement of SWitch UTTR through its various 
positions. 

In order that totalizing machine TDGT may be 
advanced one step each time totalizing machine 

St 

UDGT receives ten impulses, a circuit for the 
Operating magnet OMTG is completed each time 
the relay 8f3 is energized in position O of total 
izing machine UDGT, this circuit being through 
contacts b of relay 77, conductor 80, wiper and 
contact ?o of bank c of totalizing machine UDGT, 
contacts a of relay 89, which is energized in po 
sition O of totalizing machine UDGT, contacts a 
of relay 822 which is energized whenever relay 84 
is deenergized and switch UTTR is in any of its 
off-normal positions, contact e of relay 88, con 
tacts c of relay 815, contacts e of relay 808 and 
winding of operating magnet OMTG. Therefore, 
When relay 88 becomes deenergized to move to 
talizing machine UDGT from its position 0 to its 
normal position, operating magnet OMTG is de 
energized to advance totalizing machine TDGT 
One Step. 
When switch UTCO reaches position 4, the 

circuit through conductor 762 to the winding 
of relay 808 is opened and remains open through 
positions 4 to 25 of this switch. Relay 808, there 
fore, becomes deenergized and transfers the con 
nections, which are completed through the con 
tacts c of relay 88 when this relay is energized, 
so that this relay effects the energization and de 
energization of operating magnet OMTG instead 
of the energization and deenergization of operat 
ing magnet OMUG. -- 
In the arrangement shown in the drawings, 

contacts 4 of banks f, e, d and c of switch UTCO 
are respectively connected to conductors LT-, 
LT-2, LT-3 and LT-4 so that the relays T02 
to 705, inclusive, are selectively energized in posi 
tion 4 of this switch in accordance with the digit 
that is being displayed by the tens digit indica 
tor I-B of indicator I-? for feature No. 1. For 
the purpose of this description, it will be assumed 
that the tens digit being displayed by indicator 
I-B is the digit 8 so that only relay 705 is ener 
gized when switch UTCO stops in position 4. 
The relay 705 effects, in the manner above-de 
scribed, the operation of switch UTTR so that it 
moves through its various positions, and each en 
ergization of relay 88, while switch UTTR is in 
positions 2 to 9, inclusive, now completes a circuit 
for operating magnet OMTG through contacts b 
of relay 84, wiper and contact of bank d of Switch 
UTTR, contacts c of relay 88, contacts b of relay 
808 and winding of operating magnet OMTG. 
Consequently, operating magnet OMTG is ener 
gized and deemergized eight times to cause totaliz 
ing machine TDGT to advance eight steps while 
switch UTCO is in position 4. 
When SWitch UTTR is restored to its normal 

position and relay 84 is again deemergized, the 
movement of switch UTCO to its position 5 is 
effected, in which position the relays 702 to 705, 
inclusive, are selectively energized in accordance 
with the tens digit then being displayed by an 
other of the tens indicators B to f2B, inclusive. 
Switch UTTR, and its associated relays are then 
Operated in a manner similar to that above de 
scribed to effect the transmission to operating 
magnet OMTG of a series of impulses correspond 
ing in number to the tens digit. This cycle of 
operation is repeated in each of the positions 5 
to 25, inclusive, so that the total number of im 
pulses transmitted to operating magnet OMTG 
while Switch UTCO is in position 4 to position 
25, inclusive, equals the sum of the tens digits 
being displayed by the tens indicators B to 2B, 
inclusive. 
In order that totalizing machine HDGT may 

be advanced one step each time totalizing ma 
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chine TDGT receives ten impulses, a circuit is ar 
ranged to be completed to accomplish this result 
each time operating magnet OMTG is operated to 
effect the movement of totalizing machine TDGT 
from its position 0 to its normal position. This 
circuit is through contacts d of relay 7, con 
ductor 862, Wiper and contact () of bank c of to 
talizing machine TDGT, contacts of relay 820, 
which is energized when the totalizing machine 
TDGT is in position e, contacts a of operating 
magnet OMTG, conductor 854 and winding of 
relay 828. By closing its contacts c, relay 828 
completes a circuit through contact b of operating 
magnet OMHG, conductor 893, contacts c of relay 
828 and winding of relay 809. By closing its con 
tacts a, relay 809 completes a locking circuit for 
itself through contacts (t of relay 828. By closing 
its contacts e, relay 809 completes a circuit 
through conductor 804 for the winding of operat 
ing magnet OMH3. Therefore, when the operat 
ing magnet OMTG is deenergized to move totaliz 
ing machine TDGT from position () to its normal 
position, relays 828 and 809 and Operating mag 
net OMTG are successively deemergized to cause 
totalizing machine TDGT to advance one step. 
When either relay 828 or 89 is energized the 

contacts k thereof complete a circuit through the 
winding of time relay 82 conductor 83f, con 
tacts 780 of relay 724W, conductor 78 and Wind 
ing of operating magnet OMSS, thereby insuring 
that switch UTTR is not advanced to itS next 
position prior to the relays 828 and 809 effecting 
the proper operation of operating magnet OMEIG. 
If for any reason either relay 829 or 899 should 
remain energized an abnormally long time, relay 
82 closes its contacts a to complete a circuit for a 
suitable signal 840. 
In a similar manner totalizing machine THGT 

is advanced one step each time totalizing ma 
chine HDGT is moved from its position 0 to its 
normal position and totalizing machines TTGT 
and HTGT are advanced one step each time to 
talizing machines THGT and TTGT respectively 
are moved from their positions fo to their nor 
mal positions. 
When SWitch UTCO returns to its normal posi 

tion relay 724-W again is energized and when 
the similar SWitches associated with the other 
totalizing machines such as TOT-P and TOT-S 
in Fig. 1 are restored to their normal positions, 
similar relays 24-P and 724-S are energized. 
When these three Irelays 24-W, 24-P and 
724-S are simultaneously energized, thereby 
indicating that all of the values registered on the 
various adding machines have been added to the 
totals of the respective totalizing machines, a 
circuit is completed through contact b of SWitch 
RST, conductor CH, contacts a of relay 724-S, 
contacts at of relay 724-P, contacts a of relay 
24-W, conductor CH-f and Winding of time 

relay C, and also from conductor CH- through 
contacts b of relay C, wiper and contact of bank 
e of Switch S-, contactS b and Winding of Oper 
atting magnet OMS. Operating magnet OMS 
then produces, in the manner heretofore de 
scribed, another cycle of operation of the sequence 
control apparatus to cause the indicators asso 
ciated with the various totalizing machines to in 
dicate the final grand totals which are now reg 
istered thereon. Before switch S- completes its 
cyc'e of Operation, time relay C opens its contacts 
b So that when the Switch S-f again reaches 
its normal position, and the operation of the 
magnet OMS is again effected to start another 
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cycle of operation of the sequence control appa 
ratus. 

Resetting operation 
After the sale of tickets has been stopped and 

the final indications of the various totals have 
been displayed, the steward may reset the equip 
ment by operating switch RST so that a circuit 
is completed through its contacts a and conductor 
y to the windings of the reset relays for all of the 
adding and totalizing machines. Also, by Open 
ing its contacts b, switch RST interrupts the 
heretofore described circuit for relay C. 
In the arrangement shown in the drawings, the 

windings of relay 59, 62, 70?, T 7, 920 and 90 
are connected to the conductor y So that they are 
energized when switch RST is in its displaced pOSition. 
By closing its contacts a, relay 59 completes 

a notching circuit through conductor 440, Wiper 
and an Off-normal contact of bank d. of adding 
machine 2D-1, contacts b and winding of oper 
ating magnet OM2D So that adding machine 
2D- is restored to its normal position. By 
closing its contacts c, relay 59 completes a 
notching circuit through conductor 44, wiper 
and an off-normal contact of bank a of adding 
machine 2D-2, contact b and winding of operat 
ing magnet OM2D' so that adding machine 2D-2 
is restored to its normal position. By closing its 
contacts e, relay 59 completes a notching circuit 
through wiper and an off-normal contact of bank 
a of adding machine 5D, contact b and Winding 
of operating magnet OM5D, so that adding ma 
chine 5D is restored to its normal position. By 
closing its contacts g, relay 59 completes a cir 
cuit through contacts b of Operating magnet 
OMOD, Wiper and an off-normal contact of bank 
a of adding machine OD, contacts g of relay 59 
and winding of operating magnet OMOD So that 
adding machine OD is restored to its normal position. 
By closing its contacts a, relay 62 completes 

a notching circuit through contacts b of operat 
ing magnet OMF, Wiper and off-normal contact 
of bank a of adding machine 50D, contacts a of 
relay 62 and winding of operating magnet OMF 
So that adding machine 50D is restored to its nor 
mal position. By closing its contacts c and g, 
relay 6f 2 completes a notching circuit through 
contactS b of operating magnet OMH, contacts 
c of relay 6 f2, wiper and off-normal contacts of 
bank a of adding machine 06D, contacts g of re 
lay 62 and winding of operating magnet OMH 
So that adding machine 00D is restored to its 
normal position. 
By closing its contacts a, relay 70 completes 

a notching circuit through the wiper and off-nor 
mal contact of bank a of adding machine THD, 
contact b and Winding of operating magnet OMT 
So that adding machine THD is restored to its 
normal position. By closing its contacts c, relay 
70 completes a circuit through wiper and off 
normal contacts of bank a of adding machine 
TDT, contacts b and Winding of operating mag 
net OMTT So that adding machine TTD is re 
Stored to its normal position. 
By closing its contacts a, relay 77 completes 

a circuit through the wiper and off-normal con 
tacts of bank a of Switch UTCO, contacts b and 
Winding Of OMU So that if the SWitch UTCO is 
not in its normal position it is restored thereto. 
By closing its contacts c, relay 717 completes 

a notching circuit through conductor 770, wiper 
and off-normal contacts of bank a of totalizing 
machine UDGT, contacts b and winding of oper 

5 

10 

20 

25 

30 

35 

45 

50 

GO 

05 

70 

5 

  



O 

15 

20 

5 

30 

t 5 

40 

45 

55 

60 

65 

70 

75 

2,167,518 
ating magnet OMUG so that totalizing machine 
UDGT is restored to its normal position. By 
closing its contacts e, relay 77 completes a 
notching circuit through conductor 77 f, Wiper 
and Off-normal contacts of bank C. of totalizing 
machine TDGT, contacts b and Winding of oper 
atting magnet OMTG So that the totalizing ma 
Chine TDGT is restored to its normal position. 
By closing its contacts d and c, relay 920 com 

pletes a notching circuit through contacts b of 
Operating magnet OMHG, contacts a, of relay 920, 
Wiper and off-normal contacts of bank a of total 
izing machine HDGT, contacts c of relay 920 and 
Winding of operating magnet OMHG so that to 
talizing machine HDGT is restored to its normal 
position. By closing its contacts e, relay 920 
completes a notching circuit through the wiper 
and off-normal contacts of bank d. of totalizing 
machine THGT, contacts b and Winding of oper 
atting magnet OMTHG so that totalizing machine 
THGT is restored to its normal position. 
By closing its contacts a, relay 9 completes 

a notching circuit through the Wiper and off 
normal contacts of bank d. Of totalizing machine 
TTGT and contacts b and winding of operating 
magnet OMTTG. So that totalizing machine 
TTGT is restored to its normal position. 
By closing its contacts c, relay 9, completes 

a notching circuit through the wiper and off 
normal contacts of bank a of totalizing machine 
HTGT, contacts b and winding of operating mag. 
net OMHTG So that totalizing machine HTGT 
is restored to its normal position. 
The operator maintains the key RST in its 

depressed position until all of the units and tens 
digit indicators for the various features which 
have not been locked out display the digit Zero 
and no digits are displayed by the other indi 
cators. When the operator releases the key RST, 
the closing of its contacts b again completes the 
circuit heretofore described for relay C and the 
operating magnet, OMS for Switch S- so that 
the Sequence control apparatus goes through an 
other cycle of operation in order to check that 
all of the adding and totalizing machines which 
have not been locked out have been properly reset. 
While I have, in accordance with the patent 

statutes, shown and described my invention as 
applied to a particular System and as embodying 
Various devices diagrammatically indicated, 
changes and modifications will be obvious to those 
skilled in the art, and I therefore aim in the ap 
pended claims to cover all such changes and 
modifications as fall Within the true Spirit, and 
Scope of my invention. 
What I claim as new and desire to secure by 

Letters Patent of the United States, is: 
1. In a totalizing system, ticket issuing ma 

chines for issuing tickets of different denomi 
tions for each of a plurality of features, an elec 
tric impulse adding machine for each feature, 
means controlled by said ticket issuing machines 
for transmitting to the proper feature adding 
machine to effect the operation thereof an elec 
tric impulse representing the Value of each ticket 
issued by said ticket issuing machines for the 
corresponding feature, control means for Stopping 
all of said ticket issuing machines from issuing 
any more tickets, a totalizing machine, means for 
normally effecting the operation of Said totalizing 
machine only when the total registered on any 
feature adding machine reaches a predetermined 
amount which is greater than the minimum value 
represented by said electric inpulses or a multiple 
of said predetermined amount, and means for 

21 
causing Said totalizing machine to add to its 
total after the issuance of tickets has been stopped 
the remaining portion of the total registered on 
each feature adding machine which previously 
had not been registered on the totalizing machine. 

2. In a totalizing system, ticket issuing ma 
chines for issuing tickets of different denomina 
tions for each of a plurality of features, an elec 
tric impulse adding machine for each feature, 
Ileans controlled by Said ticket issuing machine 
for transmitting to the proper feature adding 
machine to effect the operation thereof an elec 
i’ic impulse representing the value of each ticket 
iSSued by Said ticket issuing machines for the 
Col'responding feature, control means for stop 
ping all of said ticket issuing machines from is 
Suing any more tickets, a totalizing machine 
normally totalizing only each hundred of the 
total registered on each feature adding machine, 
and means for causing said totalizing machine 
to add to its total the units and tens of the totals 
registered on each feature adding machine after 
the issuance of tickets has been stopped. 

3. In combination, an adding machine, means 
for varying the total registered on said machine, 
indicating means including a group of electric 
lamps for each digit of the total registered on 
said machine, means for sequentially effecting 
the locking of Said adding machine against Op 
eration by said first-mentioned means and then 
the selective lighting of Said lamps in each group 
in accordance with the corresponding digit of the 
total then registered on said machine and then 
the releasing of said adding machine for opera 
tion by Said first-mentioned means, means for 
effecting the operation of said sequence means 
at the expiration of predetermined definite time 
intervals, and means for maintaining the lamps 
in each group selectively lighted during each 
time interval in accordance With the correspond 
ing digits of the total registered on said machine 
at the beginning of the time interval and irre 
Spective of any change that occurs in the total 
during the time interval. 

4. In combination, an adding machine, means 
for varying the total registered on said machine, 
indicating means for displaying the total reg 
istered on said machine, means for sequentially 
effecting the locking of said adding machine 
against operation by said first-mentioned means 
and then a change in the total displayed by said 
indicating means So that it corresponds to the 
total then registered on said machine and then 
the releasing of Said adding machine for opera 
tion by said first-mentioned means, means for 
effecting the operation of said sequence means at 
the expiration of predetermined definite time in 
tervals, and means for maintaining displayed 
during each time interval the total registered on 
said adding machine at the beginning of the 
time interval. 

5. In combination, an adding machine, means 
for varying the total registered on Said machine, 
indicating means including a Source of current, 
a group of electric lamps for each digit of the 
total registered on said machine, and a group 
of relays associated with each group of lamps for 
selectively controlling the connections between 
the associated lamps Said Source, and means for 
sequentially effecting the locking of said adding 
machine against operation by said first mentioned 
means, the disconnection of said source from said 
lamps, the deenergization of all of said relays and 
the Subsequent selective completion of energizing 
and holding circuits for the relays in each group 
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22 
in accordance with the corresponding digit of 
the total registered on said machine while it is 
stopped, and then the release of said adding ma 
Chine and the reconnection of Said lamps to Said 
Source While maintaining the holding circuits 
Completed, and means for effecting the operation 
of Said sequence means at the expiration of 
predetermined definite time intervals. 

6. In combination, a plurality of adding ma 
chines, means for effecting the operation of each 
adding machine to add a plurality of different 
values, a totalizing machine, means normally op 
erative to effect the operation of Said totalizing 
machine only when the total registered on any 
adding machine reaches a predetermined amount 
Which is greater than the minimum of Said values 
or a multiple of said predetermined amount, 
and means operative under a predetermined con 
dition of said first mentioned means for effecting 
the operation of said totalizing machine to add to 
its total the totals below said predetermined 
amount which are then registered on said adding 
machines. 

7. In Combination, a plurality of electric in 
pulse adding machines, means for transmitting 
to each adding machine to be added thereby elec 
tric impulses representing different predeter 
mined values, an electric impulse totalizing na 
chine, means normally operative to transmit to 
said totalizing machine an electric impulse in re 
Sponse to only each increase in the total registered 
on any adding machine of a predetermined 
amount which is greater than said predetermined 
Values, and means for rendering Said first men 
tioned transmitting means inoperative to trans 
mit additional electric impulses to said adding 
machines and for transmitting to Said totalizing 
machine electric impulses representing the totals 
below said predetermined amount which are then 
registered on said adding machines. 

8. In combination, a plurality of electric im 
pulse adding machines, each adding machine in 
cluding means for counting electric impulses 
which respectively represent values of ten, values 
of less than ten and values of predetermined 
multiples of ten, means for transmitting to each 
adding machine electric impulses representing 
said values, a totalizing machine, means normally 
operative to effect the operation of said totalizing 
means in response to only each increase of a 
hundred in the total registered on each adding 
machine, and means for rendering said trans 
mitting means inoperative to transmit additional 
impulses to said adding machines and for effect 
ing the operation of said totalizing means to add 
to its total the totals of less than a hundred reg 
istered on said adding machines. 

9. In combination, an adding machine includ 
ing a plurality of counting devices for respectively 
counting different predetermined values and 
means for normally transferring to the total on 
one of said counting devices which counts values 
of a relative high value a predetermined amount 
from the total registered on all of the other 
counting devices which count values below said 
predetermined amount each time the total reg 
istered on all of Said other counting devices 
equals said predetermined amount under certain 
conditions of said counting devices and each time 
the total registered on all of said other counting 
devices exceeds a predetermined amount which is 
greater than said first mentioned predetermined 
amount under other conditions of said counting 
devices, indicating means for displaying the total 
registered on Said adding machine, and means 
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operative periodically to effect the operation of 
said indicating means in accordance With the 
exact total registered on all of Said counting de 
vices including means for effecting a premature 
transfer of said first mentioned amount to said 
One of Said counting devices before effecting the 
operation of the indicating means of the total 
registered on all of Said other counting devices 
equals said first predetermined amount but said 
other conditions of said counting devices exist So 
as to prevent a normal transfer. 

10. In combination, an adding machine includ 
ing a plurality of counting devices for respectively 
counting different predetermined values of less 
than a hundred and a counting device for count 
ing values of a hundred and means for normally 
transferring to the total on said last mentioned 
COunting device a value of a hundred from the 
total registered on said plurality of counting de 
Vices each time the total registered on said plu 
rality of counting devices equals a value of a 
hundred under certain conditions of Said plu 
rality of counting devices and each time the total 
registered on said plurality of counting devices 
equals another predetermined value in excess of a 
hundred under other conditions of said plurality 
of counting devices, indicating means for display 
ing the units and tens digits of the total registered 
on said machine, other indicating means for dis 
playing the hundreds digit of the total registered 
on said machine, and means operative periodical 
ly to effect the operation of said first mentioned 
indicating means in accordance with the total 
registered on all of said plurality of counting de 
vices and the operation of said Second mentioned 
indicating means in accordance with the number 
of hundreds registered on Said hundred value 
counting device including means for effecting a 
premature transfer of a Value of a hundred to 
Said last mentioned counting device before the 
operations of said indicating means are effected 
if the total registered on said plurality of count 
ing devices equals a hundred but the conditions 
thereof are such as to prevent a normal transfer. 

11. In combination, a plurality of adding ma 
chines, each machine including a plurality of 
counting devices for respectively counting dif 
ferent predetermined values and means for nor 
mally transferring to the total on one of said 
counting devices which counts values of a relative 
high value a predetermined amount from the total 
registered on all of the other counting devices 
which count values below said predetermined 
amount each time the total registered on all of 
said other counting devices equals said predeter 
mined amount under certain conditions of said 
counting devices and each time the total registered 
On all of said other counting devices exceeds a 
predetermined amount which is greater than said 
first mentioned predetermined amount under 
Other conditions of said counting devices, a 
totalizing machine for totalizing the totals reg 
istered on all of Said one of said counting devices, 
indicating means for respectively displaying the 
totals registered on each adding machine and 
Said totalizing machine, and means operative 
periodically to effect the operation of said indicat 
ing means in accordance with the totals registered 
On each adding machine and said totalizing ma 
chine including means for effecting in each adding 
machine a premeature transfer of said first men 
tioned amount to said one of said counting devices 
of the adding machine before effecting the opera 
tion of Said indicating means if the total regis 
tered on all of said other counting devices of the 
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adding machine equals said first mentioned 
amount but said other conditions of the counting 
devices exist so as to prevent a normal transfer. 

12. In combination, a plurality of adding ma 
chines, each machine including a plurality of 
counting devices for respectively counting values 
of two, five, ten and a hundred, means for nor 
mally transferring a value of a hundred to the 
total on the counting device which counts values 
of a hundred from the total registered on all of 
the other counting devices each time the total 
registered on all of said other counting devices of 
the adding machine equals a hundred if there is 
an even number of five values registered on the 
Counting device which counts values of five and 
each time the total registered on all of the other 
counting devices of the adding machine equals a 
predetermined amount above a hundred if there 
is an odd number of five values registered on the 
counting device which counts values of five, a 
totalizing machine for totalizing the totals reg 
istered on all of Said counting devices which count 
Values of a hundred, indicating means for dis 
playing the totals registered on each adding ma 
chine and said totalizing machine, and means 
Operative periodically to effect the operation of 
Said indicating means in accordance With the 
totals registered on each adding machine and 
Said totalizing machine including means for ef 
fecting in each adding machine a premature 
transfer of a hundred to the counting device 
thereof which counts values of a hundred and the 
inclusion of this prematurely transferred amount 
in the total registered on the totalizing machine 
before the operation of said indicating means if 
the total registered on all of said other counting 
devices of the adding machines equals a hundred 
but the condition of said counting devices are 
such as to prevent a normal transfer. 

13. In combination, an electric impulse count 
ing device including a switch having a plurality 
of successive positions, a relay and means re 
Sponsive to each deenergization of Said relay for 
effecting the movement of said switch to its next 
position, means for transmitting electric impulses 
representing a predetermined value to said relay, 
a second electric impulse counting device in 
cluding a second SWitch having a plurality of 
Successive positions, a second relay and means 
responsive to each deenergization of Said Second 
relay for effecting the movement of said second 
SWitch to its next position, means for transmitting 
electric impulses representing a predetermined 
value to said Second relay, a third electric in 
pulse counting device, and means responsive to 
the energization of either of said relays by an 
impulse which when subsequently registered on 
its respective counting device will bring the sum 
of the totals registered on both of said first 
mentioned counting devices to a predetermined 
value which is a multiple of the values represent 
ed by said impulses for transmitting to said third 
counting device an electric impulse through series 
connected contacts of both of Said SWitches and of 
the energized relay. 

14. In combination, an electric impulse count 
ing device including a switch having a plurality 
of Successive positions, a relay and means re 
Sponsive to each deemergization of said relay for 
effecting the movement of said switch to its next 
position, means for transmitting electric impulses 
representing a predetermined value to said relay, 
a second electric impulse counting device in 
cluding a second SWitch having a plurality of Suc 
cessive positions, a second relay and means re 
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Sponsive to each deenergization of said second 
relay for effecting the movement of said second 
SWitch to its next position, means for transmitting 
electric impulses representing a predetermined 
value to said second relay, a third electric impulse 
COunting device, and means responsive to the 
Simultaneous energization of both of said relays 
by impulses which when subsequently registered 
on their respective counting devices will bring the 
sum of the totals registered on both of said first 
mentioned counting devices to a predetermined 
value which is a multiple of the values represent 
ed by said impulses for transmitting to said third 
counting device an electric impulse through series 
Connected contacts of both of said switches and 
both of said relayS. 

15. In combination, an electric impulse count 
ing device including a switch having a plurality 
of Successive positions, a relay and means re 
Sponsive to each deenergization of said relay for 
effecting the movement of said Switch to its next 
position, means for transmitting electric impulses 
representing a predetermined value to said relay, a 
second electric impulse counting device including 
a second switch having a plurality of successive 
positions, a second relay and means responsive 
to each deenergization of Said second relay for 
effecting the movement of Said Second Switch to 
its next position, means for transmitting electric 
impulses representing a second predetermined 
value to said second relay, a third electric impulse 
counting device, and means responsive to the 
energization of either of said relays by an impulse 
which when subsequently registered on its respec 
tive counting device will bring the sum of the 
totals registered on both of said two first-men 
tioned counting devices to a predetermined value 
which is a multiple of said first two predetermined 
values for transmitting an impulse to said third 
counting device. 

16. In combination, an electric impulse count 
ing device including a switch having a plurality 
of Successive positions, a relay and means re 
Sponsive to each deenergization of said relay for 
effecting the movement of said switch to its next 
position, means for transmitting electric impulses 
representing a predetermined value to said relay, 
a Second electric impulse counting device includ 
ing a second SWitch having a plurality of succes 
Sive positions, a second relay and means re 
Sponsive to each deenergization of Said second 
relay for effecting the movement of said second 
Switch to its next position, means for transmitting 
electric impulses representing a second predeter 
mined Value to said second relay, a third electric 
impulse counting device, and means responsive to 
the simultaneous energization of both of said re 
lays by impulses which when subsequently regis 
tered on their respective counting devices will 
bring the sum of the impulses registered on both 
of said tWO first-mentioned counting devices to a 
third predetermined value which is a multiple of 
said first two predetermined values for transmit 
ting an impulse to said third counting device. 

17. In combination, an electric impulse count 
ing device including a switch having a plurality 
of Successive positions, a relay and means re 
Sponsive to each deenergization of said relay for 
effecting the movement of Said Switch to its next 
position, means for transmitting electric impulses 
representing a predetermined value to said relay, 
a Second electric impulse counting device includ 
ing a Second Switch having a plurality of succes 
sive positions, a second relay and means re 
Sponsive to each deemergization of said second 
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relay for effecting the movement of said second 
Switch to its next position, means for transmit 
ting electric impulses representing said predeter 
mined value to said Second relay, a third electric 
impulse counting device, and means responsive 
to the energization of either of said relays while 
said two first-mentioned counting devices oc 
cupy positions due to a total of N-1 impulses 
of said predetermined value being registered 
thereon for transmitting an impulse representing 
a value of N times said predetermined value to 
Said third electric impulse counting device. 

18. In combination, an electric impulse count 
ing device including a SWitch having a plurality 
Of Successive positions, a relay and means re 
sponsive to each deenergization of said relay for 
effecting the movement of said switch to its next 
position, means for transmitting electric impulses 
representing a predetermined value to said relay, 
a second electric impulse counting device in 
cluding a second switch having a plurality of suc 
CeSSive positions, a Second relay and means re 
Sponsive to each deemergization of Said Second 
relay for effecting the movement of said second 
Switch to its next position, means for transmit 
ting electric impulses representing said prede 
termined value to Said Second relay, a third elec 
tric impulse counting device, and means re 
sponsive to the simultaneous energization of both 
of said relays while said two first-mentioned 
counting devices occupy positions due to a total 
of N-2 impulses of said predetermined value be 
ing registered thereon for transmitting an im 
pulse representing a value of N times said pre 
determined value to Said third electric impulse. 

19. In combination, two electric impulse count 
ing devices, a group of electric impulse transmit 
ting stations, each station of which is arranged 
to produce electric impulses representing a pre 
determined value, a second group of electric in 
pulse transmitting stations, each station of which 
is arranged to produce electric impulses repre 
Senting said predetermined value, multiple posi 
tion switching means for simultaneously associat 
ing in predetermined successive positions thereof 
ne of said counting devices with a different sta 

tion in said first group and the other counting de 
vice with a different station in Said Second group 
whereby an electric impulse is transmitted to 
each counting device in each of said predeter 
mined positions of said switching means if the 
asSociated station is in a predetermined condition, 
a third electric impulse counting device, and 
means operative to effect the transmission of an 
electric impulse representing a Second predeter 
mined value which is a multiple of said first 
mentioned predetermined value to said third 
counting device each time the sum of the totals 
registered on both of said two counting devices 
equals said second predetermined value While 
maintaining said switching means in whatever 
position it may be in when said sum equals Said 
Second predetermined value. 

20. In combination, an electric impulse count 
ing device, means for transmitting electric im 
pulses to said device, each impulse representing a 
predetermined value, indicating means, means for 
operating said indicating means while maintain 
ing said impulse transmitting means inoperative 
to transmit impulses to said device S0 that said 
lindicating means indicates the amount then reg 
istered on said counting device, means for ef 
fecting the operation of said operating means at 
the expiration of predetermined definite time 
intervals, and means for causing Said indicating 
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means to indicate during each time interval the 
amount registered on said counting device at the 
beginning of the time interval and irrespective 
of any change that occurs in the total registered 
On the counting device during the time interval. 

21. In combination, a plurality of electric im 
pulse counting devices, means for transmitting 
electric impulses to each device, indicating means, 
means for operating Said indicating means while 
maintaining said impulse transmitting means in 
operative to transmit impulses to said devices so 
that said indicating means indicates the sum of 
all of the amounts then registered on said count 
ing devices, means for effecting the operation 
of Said Operating means at the expiration of pre 
determined definite time intervals, and means for 
causing Said indicating means to indicate during 
each time interval the Sun of all of the amounts 
registered on said counting devices at the begin 
ning of the time interval and irrespective of any 
change that occurs in the sum during the time 
interval. 

22. In combination, two electric impulse count 
ing devices, means for transmitting to one of 
Said counting devices electric impulses each of 
Which represents a predetermined value and for 
transmitting to the other counting device elec 
tric impulses each of which represents another 
predetermined value greater than but not, a 
multiple of said first mentioned predetermined 
value, a plurality of groups of electric lamps, and 
means controlled by said counting devices for 
Selectively lighting said groups of lamps so as to 
form the digits of the sum of the totals registered 
On Said counting devices. 

23. In combination, two electric impulse count 
ing devices, means for transmitting to one of said 
counting devices electric impulses each of which 
represents a predetermined value and for trans 
mitting to the other counting device electric im 
pulses each of which represents another prede 
termined Value greater than but not a multiple 
of said first mentioned predetermined value, a 
plurality of groups of electric lamps, and means 
for periodically interconnecting electrically said 
groups of lamps and Said counting devices so that 
Said groups of lamps are selectively lighted to 
form the digits of the sum of the totals then 
registered on said counting devices. 

24. In combination, a plurality of impulse 
counting devices, means for transmitting to each 
of Said counting devices electric impulses each 
of which represents a predetermined value, an 
other electric impulse counting device, means for 
transmtiting to said last mentioned impulse . 
counting device electric impulses each of which 
lepresents another predetermined value greater 
than but not a multiple of said first mentioned 
predetermined value, a plurality of groups of 
electric lamps, and means controlled by said 
counting devices for selectively lighting said 
groups of lamps SO as to form the digits of the Sun 
of the totals registered on Said counting devices. 

25. In combination, a plurality of feature add 
ing machines, means for effecting the operation of 
each feature adding machine so as to increase the 
total registered thereon by different increments 
of less than 100, a totalizing machine, means 
normally operative sequentially to connect said 
totalizing machine to Said feature adding ma 
chines so as to cause said totalizing machine to 
totalize each increase in the hundreds digit of 
the total registered on each feature adding ma 
chine, and means for effecting the Sequential 
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connection of said totalizing machine to said fea 
ture adding machines so as to cause said totaliz 
ing mechanism to add to its total the sum of the 
units and tens digits of the amounts registered 
on all of the feature adding machines, 

26. In combination, a plurality of feature add 
ing machines, means for effecting the operation of 
each feature adding machine so as to increase the 
total registered thereon by different amounts, 
a totalizing machine, means normally operative 
Sequentially to connect said totalizing machine to 
Said feature adding machines so as to cause said 
totalizing machine to totalize the total in excess 
of a predetermined amount registered on each 
feature adding machine, said predetermined 
amount being greater than the minimum in 
Crease that can be made in the total registered on 
each feature adding machine, and means for ef 
fecting the connection of said totalizing machine 
to said feature adding machines so as to cause 
said totalizing machine to add to the total regis 
tered thereon that remaining portion of the total 
registered on each feature adding machine which 
has not been totalized by the totalizing machine. 

27. In combination, a plurality of feature 
adding machines, means for increasing the total 
registered on each adding machine by different 
increments of less than a predetermined amount, 
a totalizing machine, means for sequentially con 
necting said totalizing machine to said adding 
machine so as to totalize only that portion of 
the total then registered on each adding machine 
in excess of said predetermined amount, and 
means for sequentially associating said totaliz 
ing machine with said adding machine so as to 
totalize the remainder of the total then registered 
On each adding machine and not included in the 
total registered on the totalizing machine. 

28. In combination, a plurality of feature add 
ing machines, each adding machine including 
means for transmitting electric impulses repre 
senting different predetermined values, electric 
impulse counting devices controlled by said im 
pulses and impulse storing means controlled by 
said counting devices so that an electric impulse 
is stored therein in response to each increase of 
a predetermined amount in the total registered 
on the associate adding machine, said predeter 
mined amount being greater than the value rep 
resented by some of said impulses, a totalizing 
machine, means for sequentially connecting said 
totalizing machine to said feature adding ma 
chines, and means controlled by said impulse 
storing means for causing said totalizing machine 
to increase its total said predetermined amount 
each time said totalizing machine is associated 
with a feature adding machine whose associate 
storing means has impulses stored therein rep 
resenting amounts not totalized by the totalizing 
machine. 

29. In combination, a plurality of feature add 
ing machines, each adding machine including 
means for transmitting electric impulses repre 
senting different predetermined values, electric 
impulse counting devices controlled by said im 
pulses, and impulse storing means controlled by 
said counting devices so that an electric impulse 
is stored therein in response to each increase of 
a predetermined amount in the total registered 
on the associate adding machine, said predeter 
mined amount being greater than value repre 
sented by some of said impulses, a totalizing ma 
chine, means for sequentially connecting said 
totalizing machine to said feature adding ma 
chines, means controlled by said impulse stor 
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ing means for causing said totalizing machine to 
increase its total said predetermined amount 
each time said totalizing machine is associated 
With a feature adding machine whose associate 
storing means has impulses stored therein repre 
Senting amounts not totalized by the totalizing 
machine, and means for rendering said electric 
impulse transmitting means inoperative to trans 
mit impulses to the counting devices of a feature 
adding machine when the number of impulses 
Stored in the associate storing means represents 
a predetermined amount not totalized by th 
totalizing machine. 

30. In combination, a plurality of feature add 
ing machines, means for increasing the total 
registered on each adding machine by incre 
ments of less than a predetermined amount, in 
dicating means respectively associated with said 
feature adding machine for displaying the exact 
totals registered on each machine, a totalizing 
machine, means for sequentially connecting said 
totalizing machine to said adding machines so 
as to totalize only that portion of the total then 
registered on each adding machine which is in 
excess of Said predetermined amount, and indi 
cating means associated with said totalizing ma 
chine for displaying the exact total registered 
thereon. 

31. In combination, a plurality of indicating 
devices, each device including a group of electric 
lamps and a group of relays having their Con 
tacts so interconnected With said lamps that they 
may be lighted to display any one of a predeter 
mined number of digits by selectively operating 
said relays, means for selectively energizing each 
group of relays to cause the associated group of 
lamps to display a predetermined digit, a totaliz 
ing machine including an electric impulse count 
ing device, means for sequentially connecting 
said totalizing machine to each group of relays, 
and means selectively controlled by each group 
of relays When connected to said totalizing ma 
chine for effecting the transmission to said count 
ing device of a number of impulses dependent 
upon the digit being displayed by the associate 
group of lamps. ' - - - 

32. In combination, a plurality of feature add 
ing machines, means for varying the total regis 
tered on each adding machine, indicating means 
respectively associated With said feature adding 
machines for displaying the totals registered 
thereon, each indicating means including a group 
of lamps for displaying the units digit of the 
total registered on the respective adding ma 
chine, another group of lamps for displaying the 
tens digit of the total registered on the respective 
adding machine, a group of relays for Selectively 
controlling the lighting of Said first mentioned 
group of lamps, a second group of relays for Se 
lectively controlling the lighting of said second 
mentioned group of lamps, means for Selectively 
operating said first mentioned group of relays in 
accordance with the units digit of the total regis 
tered on the respective adding machine, and 
means for selectively operating Said Second men 
tioned group of relays in accordance with the 
tens digit of the total registered on the respec 
tive adding machine, a totalizing machine in 
cluding two electric impulse counting devices, 
means for sequentially connecting said totalizing; 
machine to said groups of relays, and means Selec 
tively controlled by each of said first mentioned 
group of relays when connected to said totalizing 
means for effecting the transmission to one of 
said counting devices of a number of impulses 
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corresponding to the digit then being displayed 
by the associate group of lamps and controlled 
by each of Said Second mentioned group of relays 
when connected to said totalizing means for ef 
fecting the transmission to the other counting 
device of a number of impulses corresponding 
to the digit then being displayed by the associate 
group of lamps. 

33. In combination, an electric impulse count 
ing device, a movable control device, means for 
periodically associating said counting device with 
said control device, a ticket issuing machine in 
cluding normally idle motor driven mechanism 
for issuing tickets, means responsive to the move 
ment of said control device to a predetermined 
position for transmitting an electric impulse to 
said counting device the next time said counting 
device is associated With said control device after 
said control device has been moved to said prede 
termined position and also for immediately start 
ing said motor driven mechanism into operation 
independently of the transmission of said im 
pulse, and means controlled by said electric in 
pulse for preventing said mechanism from issuing 
a second ticket until after said electric impulse 
has been transmitted. 

34. In combination, an electric impulse count 
ing device, a plurality of ticket issuing machines 
each machine including normally idle motor 
driven mechanism for issuing tickets, a movable 
control device, automatic switching means for 
successively associating said counting device with 
a different control device, means responsive to the 
movement of a control device to a predetermined 
position for transmitting a single electric impulse 
to said counting device the next time said count 
ing device is associated with the operated control 
device by said automatic switching means after 
the control device has been moved to said prede 
termined position and also for immediately start 
ing the motor driven mechanism of the associated 
ticket issuing machine into operation independ 
ently of the transmission of Said impulse to the 
counting device, and means controlled by said 
current impulse for preventing said mechanism 
from issuing a second ticket until after the elec 
tric impulse representing the previous ticket is 
Sued thereby has been transmitted. 

35. In combination, an electric impulse count 
ing device, a plurality of ticket issuing machines 
each machine including normally idle motor driv 
en mechanism for issuing tickets, a movable con 
trol device associated with each machine, auto 
matic switching means for successively associ 
atting said counting device with a different con 
trol device, means responsive to the movement 
of a control device to a predetermined position 
for transmitting a single electric impulse to said 
counting device the next time the operated con 
trol device is associated with said counting device 
by said automatic switching means and also for 
immediately starting the motor driven mecha 
nism of the associated ticket issuing machine into 
operation independently of the transmission of 
Said impulse to the counting device, means for 
preventing a ticket issuing machine from issuing 
more than one ticket in response to each move 
ment of the associated control device to said pre 
determined position, and means controlled by 
each impulse for rendering the ticket issuingma 
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chine with which the counting device is then as 
sociated operative to issue another ticket. 

36. In combination, an electric impulse count 
ing device including a relay, a ticket issuing ma 
chine including normally idle motor driven mech 
anism for issuing tickets, a multiple-position con 
trol device associated with each machine, a mar 
ginal relay associated with each control device, 
means for periodically associating said counting 
device with said control device, means responsive 
to the movement of said control device to a prede 
termined position for completing a high resist 
ance Series circuit through windings of both of 
Said relays the next time said counting device is 
aSSociated with said control device to effect the 
Operation of said counting device relay only and 
also for immediately starting said motor driven 
mechanism into operation independently of the 
completition of said circuit, means for locking 
Said control device in Said predetermined posi 
tion, means responsive to the operation of said 
counting device relay for initiating the operation 
of said counting device, means controlled by the 
operation of said counting device for increasing 
the current through said marginal relay to effect 
the operation thereof, and means responsive to 
the operation of said marginal relay for inter 
rupting Said circuits and for unlocking said con 
trol device. 

37. In combination, an electric impulse count 
ing device including a relay, a plurality of ticket 
issuing machines each machine including nor 
mally idle motor driven mechanism for issuing 
tickets, a manually controlled multiple-position 
control device associated with each machine, a 
marginal relay associated with each control de 
vice, automatic switching means for successively 
aSSociating said counting device with a different 
Control device, means operative when said count 
ing device is associated with a control device 
which is in a predetermined position for stopping 
the Operation of said switching means so as to 
maintain said counting device associated with the 
operated control device, means for completing a 
relatively high impedance series circuit through 
a winding of said counting device relay and a 
Winding of the marginal relay of a control device 
in said predetermined position when it is associ 
ated with said counting device to effect the opera 
tion of said counting device relay only, means 
responsive to the movement of a control device 
to said predetermined position for immediately 
starting the motor driven mechanism of the as 
sociated ticket issuing machine into operation in 
dependently of the completion of said circuit, 
means for locking each control device in said pre 
determined position, means responsive to the op 
eration of said counting device relay for initiating 
the operation of said counting device, means 
controlled by the operation of said counting de 
vice for increasing the current through the Wind 
ing of said marginal relay to effect the operation 
thereof, and means responsive to the operation of 
said marginal relay for effecting the interruption 
of said circuits and the restarting of said switch 
ing means into operation and the release of the 
control device with which the operated marginal 
relay is associated so that the control device can 
be reoperated to issue another ticket. 

ARTHUR. J. JOHNSTON. 
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