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The present invention relates to a stock or com 
modity quotation registering system and more 
particularly to an automatic stock quotation 
board and receiving circuit for selecting a stock 
and registering price changes and accumulative 
quantity of sales of the selected stock in a cor 
responding dial group or register unit generally 
comprising a plurality of shelves for the previ 
ous close, Open, high, low, current and quantity 
quotations. 
An object of the invention resides in the novel 

method of and means for Setting up a quotation 
with a minimum amount of apparatus movement 
and employing a minimum number of impulses to 
effect such Operation, 
Another object of the invention is to provide 

means for carrying Out a full range of selections 
With a minimum number of impulses, namely, to 
Select a stock, shelf, quantity and price or alter 
natively select such portions of a register unit 
as need be operated. 
Another object is to provide a novel receiving 

circuit of simple design operated from a central 
transmitting point to set up circuits to select the 
stock, shelf, quantity involved in each transac 
tion and the price change. 

Broadly speaking, there are ten different selec 
tions possible with the receiving circuit of the 
present invention: two for selecting the stock 
to be price changed, one for shelf, three for 
quantity and four for price. Seldom are all used. 
In actual practice three selections will probably 
be the average. 
A feature of the invention is to provide a plan 

of operation for registering successive quotations 
On the same stock, whereby the full price is trans 
mitted and registered on the dials on the previous 
close shelf and the Open, high and low shelves. 
and only so much of the quotations as may be 
significant are posted in the current price shelf. 
In previous systems, new current quotations re 
quired the full price to be sent. With the present 
system there is no need to send the hundreds and 
tens digits of the price unless it be the changing 
figure and not then except to show the unthink 
ing observer that the hundreds or tens figure, as 
the case may be, has changed. It is obvious that 
this feature effects an appreciable saving in time 
and apparatus movement over previous systems. 
More particularly, another object of the inven 

tion comprehends means for nominating the steps 
to be made in certain quotations and then sending 
Only such pulses as may be needed, as against 
always sending the maximum number of pulses 

and repositioning the unchanging dials to their 
Original position. 

In my earlier application for an automatic 
stock quotation board, Serial Number 398,634, 
filed October 10, 1929, the plan described for se 
lecting a stock to be price changed by the single 
letter odd, even and the double letter method of 
selection is adhered to in carrying out the opera 
tion of the present invention, as it affects great 
savings in apparatus, time and movement of ap 
paratus. 
With this plan of selection a greater number 

10 

of Stocks can be Selected with single letter than 
there are letters in the alphabet, and a far greater 
number of stocks can be selected with two letters 
than are actively traded in. The most popular 
stocks will be selected by a single letter, no matter 
what the ticker designation may be. As the 
twenty most popular stocks will often account 
for more than fifty percent of the transactions, 
this method of selection offers real savings in 
Sending time and movement of apparatus. 
Another feature of the invention is to transmit 

a plurality of quantities as 5.6.4.3.9 on a pre 
Selected stock with makimum of four selecting 
pulses for each operation. The series of quanti 
ties set out represent respectively 500, 600, 400, 
300 and 900 shares. 
For a preselected stock, a transaction as 

5.64.3.9.34, with a significant price change in 
the fraction of the last sale, is effected with a 
maximum of four selecting pulses for the first 
four sales and five for the last sale to nominate 
the fraction of the last sale, and to set the frac 
tion dial to three quarters, a maximum of four 
Selecting pulses may be utilized. That is to say, 
Where no nominating operation is to be made, 
as in the case of registering hundreds in the 
quantity only without a subsequent price change, 
a maximum of four selecting impulses may be 
used. Where, however, in selecting the hun 
dreds quantity, it is also necessary to nominate for 
a price change to be made in the fraction of the 
price, then a maximum of five selecting impulses 
may be used. In other words, to set up the quo 
tation 5.6.4.3.9.34, a maximum of four impulses 
for each of the first four sales may take place, 
a maximum of five for the last quantity to 
nominate the price, and a maximum of four 
selecting pulses to effect registration of the 34, 
Imaking a total of twenty-five pulses for the en 
tire group of five quotations, if all selecting pulses 
in each group are used. This type of quotation 
is often found during the course of a day's trans 
action. 
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In accordance with the invention, the system 

includes permutation devices or selectors which 
respond to the line pulses and translate the coded 
pulses to an arithmetical count, setting up cir 
cuits to position the stock selectors and actuate 
the quantity and price dial shafts to predeter 
mined positions. Also provision is made for re 
ceiving line impulses of subsequent quotations 
while the stock selectors and dial shafts are in 
motion, thus providing what is commonly called 
"Overlap' operation. To this end, two sets of 
permutation devices are provided, so arranged 
that they are used alternately. In other words, 
One set operates the dials to display one quota 
tion while the other set stores the next subsequent 
quotation, each set being used alternately for 
receiving and for controlling the dials, so that 
it is not necessary to interrupt the transmission 
of quotation signals over the line to allow time 
for setting the dial shafts, etc. 
Another feature of the invention is to register 

and display the accumulative total of the number 
of shares sold of each stock. Previously, quiota 
tion boards displayed prices only, without indi 
cating to the observer the quantities involved in 
the transaction, whether it be in 100, 1,000, 
10,000, etc. share lots. Obviously, it is of fundia 
mental importance to all concerned to have 
knowledge of the number of shares involved in 
each transaction and to know from minute to 
minute the accumulative total of the number of 
shares sold of each stock. 

Accordingly, the invention contemplates the 
provision of four quantity dials for each stock 
dial group or stock register unit for registering 
accumulatively quantities up to 999,900 shares, 
that is, as each transaction occurs it is added to 
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the quantities of the previous sales. 
Only those quantity dials that need be quan 

tity changed are operated. Where, for example, 
in a transaction involving 500, 5,000 or 50,000 
shares, only the 5 is transmitted, all other quan 
tity dials of an order lower than the one to be 
advanced 5 steps remain unchanged. It is thus 
seen that the means employed for registering 
quantity is extremely simple from a cost, me 
chanical and transmission standpoint. 
More particularly, another object is to provide 

a novel carry-over on the quantity dials where 
by a quantity shaft of a next succeeding higher 
order may receive a full step, due to the oper 
ation of the adjacent quantity dial of the next 
lower Order having electrical means for initiat 
ing the operation of said carry-over, comprising 
circuit closing means including a relay and cam 
for grounding said circuit momentarily and en 
ergizing a clutch magnet to insure a full step of 
said shaft of the next higher order. 
Apropos of the means providing carry-over 

registrations, an important feature in this con 
nection is the time that the carry-over is effec 
tive, which is from the ninth to the tenth posi 
tion of the driving shaft. Assume, for example, 
that the totalizer wheels stand at 548 (00) and 
that 55 (00) is transmitted, both the thousands 
and hundreds quantity shafts take motion, the 
5 in the hundreds causes the hundreds dial to 
change from 8 to 3. However, in passing, from 
9 to 0, the hundreds dial causes a contact to 
close and energize a transfer relay associated 
with the thousands quantity shaft. The thou 
Sands shaft also takes motion and changes the 
thousands dial from 4 to 9. Through the oper 
ation of the closed contact of the hundreds dial, 
the thousands ahaft received an additional step, 

2,164,956 
positioning the thousands dial to register 0. 
Likewise in passing from 9 to 0, the thousands 
dial operated a contact, causing the ten thou 
sands shaft to take an additional step and the 
operated ten thousands dial registers 6. 
In attaining another object of the invention, 

the System provides price dial driving mechanism 
of simple design for positioning the main price 
shafts with a minimum of power. 
price shaft takes motion and then moves but a 
scant distance only. Where, for example, a price 
shaft stands at 8 and an operation is effected 
that calls for 9, the shaft is advanced one step, 
or One eleventh of a revolution. If the next 
Operation calls for 7, the shaft is advanced from 
9-0-9-8-7, that is, four elevenths of a revo 
lution. 
For effecting price changes with this time move 

ment and power saving feature, a heart shaped 
shaft positioning cam is utilized, having two 
faces and two positions for each character on 
the dial except blank and zero, the highest and 
lowest points. The heart shaped cam moves only 
in One direction for positioning an associated 
main price dial shaft forward to a higher order 
of numbers if the advance is upward as from 
1 to 9, and backward if the movement is down 
Ward as from 9 to 1. With this arrangement and 
the novel design of the price dial, the dial shaft 
never makes a complete revolution. 
Where transactions are in less than 1,000 

share lots with the price change only in the 
fractions, Only two shaft movements will be nec 
essary for a preselected stock. For example, 
where a quotation reads as 9.5%, that is, 900 
shares with the price change in the fractions, 
the hundreds quantity and the fraction position 
ing shafts only need be operated. Seldom, with 
the present system, will all the four price dial 
positioning shafts take motion. 
The invention is designed to employ a stock 

selecting unit of simple, inexpensive design 
which comprises a well known "rotary' type of 
clutch to position the wiper shafts, and in prac 
tice two switch units are provided to effect con 
nection from the receiving circuit to the se 
lected dials. Either one of the two units may 
be used independently of the other to effect 
stock selection, that is, for single letter stocks, 
or both units may be jointly used to cover a 
Wider range of Selection for double letter stocks, 
When so used the second unit does not trunk 
hunt and is not dependent upon the first unit 
reaching its selected position before the second 
unit takes motion. 

Accordingly, this method of selection permits 
a wide range of stock selection with a small 
number of impulses, the pulses being sent on 
the basis of a five unit code and translated by 
means of permutation devices or selectors to an 
arithmetical count, which in turn positions a 
stock selector at a point corresponding to the 
register setting of the associated permutation 
device. In practice it may be advisable to mount 
the stock Selectors on a rack remote from the 
board room and protected from dust and me 
chanical injury, by suitable metal covers, 
Another object of the invention is in the pro 

vision of novel quantity and price dials. In a 
register unit there are twenty price dials ar 
ranged four to a shelf for registering hundreds, 
tens, units and fraction price changes. There 
are five price shelves, one each for previous close, 
Open, high, low and current price quotations 
respectively. The first four mentioned shelves 
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2,164,956 
are infrequently operated. The price dials of 
the current shelf are more frequently operated. 
Each register unit also includes four quantity 
dials for indicating total quantities. 
Another object of the invention provides 

means for operating the price dials whereby the 
latter respond to spring tension caused by the 
positioning shaft movement. 
Another object is to provide each character 

of a price dial with an aligning tooth to permit 
'a tolerance in either direction in positioning the 
shafts. These teeth will insure that the char 
acters will always be centered in their windows. 

Still another aspect of the invention is to con 
nect the quantity diais or registers of a dial group 
to their corresponding quantity positioning shafts 
at the beginning of a revolution, if selected, and to 
disconnect the selected quantity dial from its 
shaft during the course of a revolution of the 
latter, concomitantly stopping said shaft, momen 
tarily maintaining the selected dial in its new 
registering position and permitting the selected 
quantity shaft to pick up power and complete the 
revolution and return to normal or Zero position. 

In the accompanying drawings, there is shown 
for purposes of illustration the preferred arrange 
ment of the present invention, disclosing a lay 
out of a system for operating a plurality of regis 
ter units, it being understood that the drawings 
show by way of example only one of the many 
embodiments of the invention wherein, 

Fig. 1 is a portion of the receiving circuit illus 
trating, inter alia, the receiving distributor, the 
nominating relays, control relays for a single 
letter odd stock selection and a group of control 
relays for connecting the receiving circuit with 
one set of stock permutation devices, together 
with a schematic illustration of the transmitting 
keyboard or tape transmitting device shown con 
nected with the line relay of the receiving circuit. 

Fig. 2 shows the control relays for single letter 
even stock selection, control relays for shelf selec 
tion and a guard relay for the nominating and 
stock control relayS. 

Fig. 3 illustrates the control relays for the hun 
dred thousands and ten thousands quantity and 
an associated guard relay. 

Fig. 4 is a view of the control relays for the hun 
dreds quantity and hundreds price and the guard 
relays for removing ground from wipers of the 
selected quantity and price permutation devices 
of a set until the stock selection terminates. 

Fig. 5 illustrates the price control relays for the 
tens, units and fractions. 

Fig. 6 is a view of the final guard relay for the 
quantity and price control relays, together with a 
group of relays for controlling the Selection of a 
set of permutation devices for quantity and price, 
and a pair of relays for preparing a circuit for 
associated quantity and price permutation devices. 

Fig. 7 is a portion of the receiving circuit show 
ing schematically corresponding permutation de 
vices of the two impulse recording sets for single 
letter odd stock selection. 

Fig. 8 shows corresponding permutation devices 
for single letter even stock and shelf selection. 

Fig. 9 shows corresponding permutation devices 
for hundred thousands and ten thousands quan 
tity selections. 

Fig. 10 is a view of corresponding hundreds 
quantity and price permutation devices. 

Fig. 11 illustrates corresponding tens and units 
permutation devices. 

Fig. 12 shows the corresponding permutation 
devices for fraction selection in the price. 

3 
Fig. 13 is a portion of the circuit illustrating the 

shift relays for a single letter odd and single letter 
even stock selection, and also, in Schematic form, 
the driving mechanism for the stock switch selec 
tors. 

Fig. 14 is a fragmentary and schematic view of 
the stock Selector Switches. 

Fig. 15 is a schematic broken view of the price 
shafts and associated distributors, together with 
relay means for starting and stopping the shafts 
at predetermined positions. 

Fig. 16 is a schematic view of a dial group or 
register unit for a single letter Odd stock. 

Fig, 17 also illustrates a register unit schemat 
ically for a single letter even stock. 

Fig. 18 is a view schematically illustrating a 
register unit for a double letter stock. 

Fig. 19 is a schematic and broken view of the 
quantity main shafts and associated distributors. 

. Fig. 20 is a broken and schematic view illustrat 
ing the quantity shafts with associated relays, and 
additionally disclosing fragmentary portions of 
the main price positioning shafts and respective 
heart shaped cams to facilitate the setting of the 
main price position shafts laterally, either for 
wardly or backwardly. 

Figs. 21, 22 and 23 show the system of shafting 
comprising main and common quantity and price 
positioning shafts for respective dial driving shafts 
of the several register units. 

Fig. 24 is a schematic view illustrating in per 
spective one of the permutation devices of the re 
cording sets, however only such parts thereof 
necessary for descriptive purposes being dis 
closed. 

Fig. 25 is an end view in elevation, partly in sec 
tion, of one of the permutation devices, however, 
without disclosing the common conductors. 

Fig. 26 is a fragmentary view of a permutation 
device illustrating the set and reset disc in sec 
tion and one of the stop arms in a selection posi 
tion. 

Fig.27 is a view similar to Fig. 26 disclosing the 
zero stop arm in the neutral position of the set 
and reset disc. 

Fig. 28 is a view in elevation of the quantity 
dial showing the operating mechanism therefor. 

Fig. 29 is a plan view, partly in section, of one 
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of the quantity dials showing the carry-over con- . 
tact closing means. 

Fig. 30 is a fragmentary view in elevation illus 
trating a price dial and showing the interior 
mechanism. 

Fig. 31 is an underneath view of the price dial 
Showing the interior mechanism. 

Fig. 32 is a fragmentary view illustrating the 
collar fixed to a price shaft providing a bearing for 
an associated price dial. 
Fig. 33 is a Schematic view of the transmitting 

keyboard. 
Fig. 34 is a front broken view in elevation of 

a panel board for a register unit. 
Fig. 35 is a front view in elevation of a register 

unit with the front panel thereof removed show 
ing a few of the dials broken away, and partly 
in Section to illustrate the interior mechanism 
of the dials. 

Fig. 36 is a transverse view of a register unit 
and also disclosing in fragmentary form the 
quantity and price dial driving shafts. 

Fig. 37 shows the plan of a cam for driving the 
price shafts, the arrangement of contacts and 
fragmentary portion of a Wiper. 

Fig. 38 is a diagrammatic view, illustrating the 
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and receiving circuit above briefly described. 
Referring to the drawings, the price dial driv 

. ing mechanism includes motor 00 (Fig. 15) suit 
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ably connected to gears as 0 for driving the 
several stub shafts O2 associated with the sev 
eral price shafts 200, 20, 202 and 203. Each of 
the stub shafts 02 and associated price shafts 
comprise a clutch schematically illustrated and 
broadly denoted 08, each of which includes a 
solenoid as 27 which, if energized, actuates a 
corresponding price shaft to predetermined po 
sitions corresponding to the duration of energi - - 
zation. Shafts 200, 20, 202 and 203 are respec 
tively associated with the main price dial posi 
tioning shafts HP, TP, UP and FP (Figs. 20, 21, 
22 and 23), that is, the hundreds price, tens price, 
units priee and fraction price dial positioning 
shafts, in a manner hereinafter set forth. 
The driving mechanism for the quantity shafts 

includes motor 05 (Fig. 19) for driving the gear 
train generally designated O6, actuating stub 
shafts 204, 205, 206 and 207. Each of the quan 
tity stub shafts includes a magnetically con 
trolled clutch as 237 for setting associated main 
quantity driving shafts, that is, the hundred thou 
sands quantity shaft HTQ, the ten thousands 
quantity shaft TTQ, the thousands quantity shaft 
TQ, and lastly the hundreds quantity shaft HQ to 
predetermined positions depending, of course, 
upon the duration of energization of their respec 
tive clutch solenoids. 

Each of the main quantity and price shafts car- . 
ries a wiper as 208 (Fig. 15) which serves to es 
tablish contact between collector rings as 209 and 
the several contacts as 20 arranged in a circle 
and fixedly mounted on a stationary base plate. 
These contacts are for the purposes of Setting up 
a circuit to stop the several shafts at a selected 
position. As illustrated, the price contact groups 
20, 2 and 2 2 each include twenty contacts 
and the fraction group 23 contains fourteen con 
tacts. The quantity groups C8, 09, O and 

(Fig. 19) each comprises ten contacts. 
To insure a full step on each shaft movement 

to take care of Such variations in voltage and 
mechanical adjustment that arise in practice, the 
price and quantity shafts each include a guard 
circuit as 2 (Fig. 15) associated with the price 
shafts and a guard circuit as f3 (Fig. 20) asso 
ciated with the quantity shafts. Included in the 
several guard circuits for the price shafts is a 
cam or ratchet wheel 24 (Fig. 15), a guard con 
tact -25 and a start relay as 26. Guard Con 
tacts 25 are so adjusted that they close at the 
beginning of each step and open at the comple 
tion of each step of their corresponding shafts, 
to hold energized clutch magnets as 2 through 
closed contact 4 and grounded conductor 5. 
Stop relays as 22, if energized, disable their as 
sociated start relays as 26, opening contact as 
4 which removes ground from conductors as 

f is and deemergizes their associated clutch mag 
nets, Stop relays as 22 are energized when cor 
responding wipers as 208 find the busy contact, 
that is, a selected contact of groups as 20, 
grounding a respective collecting ring and con 
ductor as 6 to energize stop relay 22, opening 
contact 223, causing start relay 26 to deemergize 
which in turn opens contact 4, disabling its 
corresponding clutch magnet after having set the 
shaft to a predetermined position. 

Associated with each of the price shafts 200, 
20, 202 and 203 and suitably mounted thereon 
is a cam as 28 (Fig. 20), preferably heart shaped, 
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arrangement of views of the transmitting means for setting the hundreds, tens, units and frac 

tions price dial positioning shafts HP, TP, UP 
and FP laterally in either direction, and in prac 
tice, a suitable spring or double acting cam may 
be employed for holding these shafts against 
contiguous heart shaped cams. 

Each of the main horizontal price positioning 
shafts include a plurality of racks as 220 (Figs. 
21, 22 and 23) to which are geared correspond 
ing vertical price dial shafts as 222 of the sev 
eral register units generally denoted SLO, SLE, 
DI. (Figs. 16, 17 and 18), that is, the price dial 
shafts of the several register units, either for 
single letter odd or even, or for double letter 
stocks, include a pinion as 29 (Figs. 21, 22 and 

O 
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23) operatively connected or in mesh with a cor 
responding rack 220 of an associated main price 
dial positioning shaft. Secured to the main price 
positioning shafts HP, TP, UP and FP and co 
acting with the periphery of the heart shaped 
cans 28 are rollers as T. (Fig. 20). Any move 
ment of the hundreds price shaft .200 (Fig. 15) 
causes cam 28 (Fig. 20) to move the correspond 
ing horizontal shaft HP laterally which in turn 
through its racks and pinions sets the vertical 
dial shafts as 222 (Figs. 21, 22 and 23) to pre 
determined positions. 

In like manner, corresponding price dial driv 
ing and positioning shafts as 8, 9, 20 of the 
several register units may be set to predeter 
mined positions corresponding to the selected 
positions of their respective price shafts 201, 202 
and 203 (Fig. 15) respectively. 

Single letter odd register unit SLO (Fig. 16), 
single letter even register unit SLE (Fig. 17) and 
double letter register unit DL (Fig. 18) each in 
clude six shelves as PC, O, H, L, CU and CQ, that 
is, for showing the previous close price, the open 
ing, high, low, and the current price and the 
total quantity. For purposes of description but 
three register units or dial groups have been illus 
trated operatively connected to their correspond 
ing price and quantity positioning shafts. In ac 
tual practice, however, many single letter odd, 
single letter even, or double letter register units 
would be operatively connected to their corre 
sponding main price and quantity positioning 
shafts. 

Quantity shafts HTQ, TTQ, TG and HQ (Fig. 
20) are each provided with a contact closing 
wheel or ratchet as 22 for insuring a complete 
movement of the shafts, that is, spring tongues 
as 2 normally rest in one of the notches of the 
wheel 224 withholding ground from ground con 
tact 22. When a quantity shaft takes motion, 
contact 22 is closed at each step, providing a 
supplemental ground to the guard circuits as 3 
and retaining the corresponding clutch magnet 
as 237 (Fig. 19) engaged. Also mounted on the 
main quantity shafts HTQ, TTG and TQ are 
transfer cams as 225 (Fig. 20) and zero setting 
cams as 226. The transfer cams are for the pur 
pose of transferring the carry-Over from a lower 
to a higher order of numbers and close a con 
tact as 245 on all positions from 0 to 9, con 
comitantly opening contact 246, and opening con 
tact. 245 on all positions from 9 to 0, simultane 
ously closing contact 246 for this time interyal. 
The quantity shafts always start from zero 

position and are driven to a selected position 
where they momentarily stop, and then continue 
forward to the zero position ready for their next 
Operation. For resetting the quantity shafts to 
Zero after they have momentarily stopped at the 
Selected positions, zero setting cams as 226 are 
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provided. The purpose of each zero setting can 
is to close certain contacts in its zero position and 
open other contacts in its of zero position, and 
in its zero position contacts as 23 are closed, and 
contacts 24, 243 are open, and in its off zero 
position contacts 23 are open and contacts as 
24 and 243 are closed. 
Except for shaft HQ, the other main quantity 

shafts are each provided with a start, stop and 
transfer relay as 227, 228 and 229 respectively 
(Fig. 20), the shaft HQ, however, has associated 
with it a start and a stop relay f2 and 725. The 
start relays are first energized from a correspond 
ing permutation device or selector as F4 (Fig. 9) 
hereinafter more fully referred to, which grounds 
common conductor 25 after having been oper 
ated in reaching its selected position, and con 
ductor as 26, closed contact 23 (Fig. 20) during 
the zero position of the Zero setting cams as 226, 
energizing the start magnet as 227. Once en 
ergized, the start relays remain locked up from 
closed contacts 230 and 233 until the correspond 
ing quantity shaft reaches its selected position. 
The quantity shafts start to rotate when their 

start relays and clutch magnets are initially en 
ergized and continue in motion until the stop 
relays are energized, which causes the deener 
gization of the associated start relays and clutch 
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magnets. A stop relay as 228 in circuit with con 
ductor 27 and a corresponding collector ring as 
234 (Fig. 19) is energized when wiper 235 reaches 
a contact of the collector made busy by the asso 
ciated permutation device, as for example, at a 
time when wiper arm f 28 of the permutation de 
vice F4 (Fig. 9) stops on a permuation device 
contact, say, 29 to ground conductor 30 and a 
corresponding contact as 09 . (Fig. i9) of the 
group of contacts associated with the TQ shaft, 
causing energization of the stop relay 228 which 
opens contact 233 to release the associated shaft 
starting relay 22, and deenergization of the latter 
opens contact 238, removing ground from con 
ductor 3, freeing clutch 237 (Fig. 19), causing 
shaft TTQ to stop and remain in its stopped posi 
tion until stop relay as 228 is deenergized by the 
action of the associated permutation device, as 
will be hereinafter disclosed. On deenergization 
of stop relay 228 (Fig. 20), contacts 239 and 266) 
are closed and since the zero set cam. 226 is in off 
Zero position, contact 24 is closed which ener 
gizes clutch magnet 23 (Fig. 19), advancing 
shaft TTQ to its zero position and opens con 
tact 24 (Fig. 20). 
Where a transfer is made from a lower to a 

higher order of numbers, a transfer relay as 229 
is momentarily energized due to the movement 
of a quantity dial from 9 to 0, as will be later 
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described. Having been once energized, transfer 
relay 229 locks up through contacts 242 and 243 
when zero set cam 226 is off zero position, ground 
ing contacts 244 and 245 and conductor 3, 
energizing clutch magnet 23 (Fig. 19) until cam 
225 (Fig. 20) reaches its ninth position, at which 
time contact 246 closes and provides a Supple- . 
mentary ground to conductor as 26 and main 
tains energized start relay 227 for one step of 
the shaft. 

Clutch magnet 23 (Fig. 19) remains energized 
through closed contacts 239, 240 and 24 (Fig. 
19) until zero set cam 226 reaches its Zero posi 
tion. It should be noted that 0 is never trans 
mitted in the quantity and that the quantity dial 
shafts 32, 33, 34 and 35 (Fig. 21) of the sev 
eral register units which are suitably geared to 
their corresponding main quantity shafts HTQ, 

5 
TTQ, TG and HQ, serve two purposes on one 
revolution, namely, first to register quantity in 
any amount up to 9, and secondly to effect trans 
fer of a carry-over from 9 to 0. As the capacity 
of the present system is designed to register accu 
mulative quantities up to and including 999,900 
shares, the hundred thousands quantity dials of 
the register units are without any contact closing 
means such as 960 (Fig. 16) for carrying into 
effect a carry-over operation, although it should 
be understood that the system may be extended 
to register quantities greater than 999,900 shares, 
as is Well apparent from the teachings of the 
present disclosure. - v . 

In Fig. 37 there is illustrated a heart shaped 
can of the type connected to each of the price 
shafts 200, 20, 202 and 203 (Figs. 15 and 20) for 
Setting the main horizontal positioning shafts 
HP, TP, UP and FP (Figs. 20, 21, 22 and 23), and 
also the arrangement of contacts corresponding 
to graduated positions of an associated cam and 
a fragmentary portion of a wiper 208 which is 
representative of the wipers cooperating with the 
spaced groups of contacts as 20, 2 fil, 212 and 23 
(Fig. 15). Except for the fraction price shaft 
can 70 which is graduated to fourteen posi 
tions, the other heart shaped cams, namely 28A, 
28B and 28 of corresponding price shafts are 
graduated to twenty positions. 

Each of the main price shafts includes a roller 
as fi (Fig. 20) adapted to ride against the 
periphery of a respective heart shaped cam, that 
is, from the reentrant portion to the crown por 
tion thereof and from the latter to the reentrant 
portion, it being understood that the roller is 
held against the can by a suitable spring (not 
shown). The operation of these cams moves the 
main positioning shafts HP, TP, UP and FP 
laterally to set the price dial shafts as 222, 8, 
f9 and 20 (Fig. 21) of the several register 

units as SLO, SLE, O, etc. (Fig. 6). It should 
be noted that the price shafts 200, 20 , 22 and 
203 always move in one direction, but that the 
can actuated thereby may set the corresponding 
horizontal positioning shaft forwardly or back 
Wardly. All the price shafts remain in their 
last operative position and their next movement 
causes then to move to their next selected 
position. 
Where, for example, wiper 298 (Fig. 15) stands 

at 8 and the next selected position is 9, cam 28 
advances one step, actuating shaft as HP one'step 
laterally, which in turn drives the correspond 
ing price or dial shaft as 222 (Fig. 21) one step 
forward. If the next selected position be 8 and 
can 28 advances 3 steps, shaft HP first moves 
forward from 9 to 0, that is, one step, and then 
recedes from 0 to 8, two steps, that is, shaft 
222 is driven from 9-0-9-8, three steps. This 
movement is made possible by the heart shaped 
cam and by multiplying such contacts as there 
are two like positions on the heart shaped cams 
(see Fig. 37). 
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The illustrations of Figs. 34, 35 and 36 disclose 
a register unit or dial group comprising six 
shelves PC, O, H, L, CU and CQ respectively for 
the previous close quotations, the open, high, low, 
current and accumulative quantity. Each price 
shelf includes four dials or registers, as for ex 
ample, 350, 35i, 352 and 353 (Fig. 35) and each 
accumulative quantity shelf includes dials or 
registers as 354, 355, 356 and 357. Correspond 
ing dials of all the price shelves as 350 of a dial 
group register changes in hundreds of the price, 
dials as 35 indicate price changes in the tens; 
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corresponding dials as 352 are employed to show 
the effect of the price change in the units, and 
corresponding dials as 353 of the several price 
shelves of each register unit show price change 
in the fractions. The hundreds, tens and units 
price dials have eleven positions ranging from 1 
to 0 and a blank space, and the fractions dals 
have eight positions, namely, from 4 ranging 
through intervals of eighths to and including % 
and one blank position. Each of the quantity 
dials includes ten positions. 
Three types of dials are illustrated, namely, 

previous close, open, high and low shelves in 
clude the first type. The current dials CU are 
another type, and lastly the accumulative quan 
tity dials comprise the third type. The first two 
types are of the same mechanical design, but as 
the dials of the previous close, open, high and 
low shelves are infrequently operated, they in 
clude the simplest mechanisms having one release 
magnet as 32 and one common actuating stub 
shaft as 39 (Fig. 36) for corresponding dials of 
the several price shelves, which in turn are moved 
to predetermined positions by means of endless 
belts as 32 which may be actuated by corre 
sponding dial drive shafts as 37, which in turn 
are representative of the dial shafts as 222 (Fig. 
21) of the several register units, which are di 
rectly connected by rack and pinion to the main 
corresponding horizontal positioning shafts as 
HP, TP, etc. 
Associated with each register unit are four 

quantity vertically disposed stub shafts as 320 
(Fig. 36) on which are mounted the several dials 
as 354, 355, 356 and 35T (Fig. 35), which are 
representative of the third type, for indicating 
the accumulative quantity changes, and for each 
dial of an accumulative quantity shelf there is 
provided a magnet as 329 (Fig. 36). 

Typical of the second type are the price dials 
of the current shelves CU of a register unit, and 
inasmuch as these are frequently operated, they 
are so designed that any one of the four dials 
as 90, 91, 92 or 93 (Fig. 35) may be independ 
ently operated at will, and for this purpose each 
dial has a release magnet as 36, that is to say, 
the previous close, open, high and low shelves in 
clude but one operating dial magnet, and the cur 
rent and accumulative shelves each comprise four 
dial operating magnets. 
The price dials are adjusted forwardly or back 

wardly in accordance with the extent of price 
change due to the tension imparted to their 
springs as 306 and 307. The stub shafts, as 305 
for corresponding dials of the several price 
shelves are first set to a selected position, caus 
ing the springs to tension an amount equal to 
the displacement of the shaft from the previl 
ously set position of the dial. Normally the price 
dials are held locked by a latch pawl 34. It 
will be noted that the magnets 32, 362, 383 and 
364 (Fig. 36) cooperate with a longitudinally 
disposed armature 38 which carries four pawls 
34, there being one pawl for each associated 
dial. On the other hand, the price dial magnets 
36, 36A, 36B, 36C (Fig. 35) each cooperate 
with an armature as 36D having pawl 36E to 
coact with their respective price dials 90, 9, 92 
and 93. When the price dials are released by 
their corresponding electro-magnets, they in 
stantly take movement to relieve the spring ten 
sion and display a numeral in the window as 360 
(Fig. 34) corresponding to the setting of their 
respective shafts. 
The accumultive quantity dials are driven 
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directly from stub shafts as 320 (Fig. 36) and is independently , each individual stub shaft 
driven by means of an endless belt as 322 suit 
ably operatively connected to quantity driving 
shafts as 38 which may represent the quantity 
shafts as 32, 183, 34 and 35 (Fig. 21). The 
quantity dials add the quantity involved in each 
transaction to the accumulative total of all pre 
vious transactions, omitting the zero from all op 
erations and each quantity dial is selectively and 
independently operated as previously disclosed. 
Illustrating this idea, if a sale of 5000 shares 
is made, the thousands dial as 356 (Fig. 35) will 
advance five steps. If the transaction involves 
a carry-over of one, as when 5 is added to 7; if 
the transaction be in, say, the hundreds, a trans 
fer of 1 is effected to the thousands dial without 
utilization of a carry-Over comprising the usual 
transfer pinions connecting the several dials, 

Spatially disposed and rigidly fixed to the price 
stub shafts as 305 (Figs. 30 and 35) of a register 
unit are a plurality of hubs or collars 30?, com 
prising a bearing 302 on which an inwardly dis 
posed portion 302A of a price shell or dial is freely 
mounted and a pair of opposed outwardly extend 
ing lugs 303 to which are attached the lower 
portions of associated springs 306 and 307 of the 
next upper dial, the upper portions of the springs 
being connected to anchoring portions or ears as 
308 carried by each shell. That is to say, the 
upper portion of each spring is attached to the 
dial and the lower portion thereof is attached 
to the shaft by being connected to the hub of the 
next lower dial. 
The lower marginal portion of each price dial 

includes a plurality of notches as 3 defining 
teeth as 30, there being a notch for each nur 
meral and blank designating position on the dial. 
Their purpose is to align and seat an associated 
latch pawl as 34. It should be noted that the 
first four price shelves of a register unit include 
one atch arm or armature as 33 which is pro 
vided with four pawls is 34, there being one 
pawl for each dial, which serve to align and lock 
the four dials at their selected positions by the 
tension of spring 35 normally urging the ter 
minal portion of pawls 34 to interlock with One 
of the marginal notches of each dial. 
When the magnet as 32 is energized, the 

armature as 3 is moved downwardly, which 
tensions springs 35 suitably fixed to frame 990 
of the register unit, permitting the dials to posi 
tion forwardly or backwardly until springs 306 
and 307 are without excess tension. Electro 
magnets 362,363 and 364 serve a similar purpose 
for the dials of the open, high, low quotation 
shelves, that is, each of the armatures include 
four positioning pawls, which normally hold the 
dials of these shelves at their selected position. 
However, for each dial of the current shelf there 
is an electro-magnet as 36 and each armature 
includes but one pawl to lock its associated dial, 
as previously set forth. 
Quantity dials as 357 (Fig. 35) are driven di 

rectly from their stub shaft as 320 (Figs. 28 and 
36) and remain in their advanced position on 
each operation. Each quantity dial comprises a 
shell as 365 rigidly attached to a collar or hub 
324 in which the stub shafts 320 revolve freely. 
Each hub includes a contracted or cut-away or 
yoke receiving portion 325 providing a bearing 
for yoke 326 which serves as an armature for 
moving a corresponding dial downwardly so that 
the indentations 82 merging with notches be 
tween teeth 66 will abut and lock pin 328 rigidly 
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attached to the quantity shafts 320. Pins as 32 
are set at the zero position of their shafts. 
An electro-magnet as 829 is energized during 

the forward movement of the associated quantity 
shaft, that is, as illustrated, the dial is seated 
against the locking pin ready for Operation and 
moves with the stub shaft 320 to the selected 
position. On the completion of the operation, the 
magnet 329 deemergizes and yoke 326 moves up 
wardly by reason of spring 330, carrying the dial 
with it, disengaging the latter from the shaft pin 
328. In this position the tension of spring 330 
presses yoke 326 against hub 324 and prevents it 
from drifting idly with the shaft, during Subse 
quent rotation to set quantity dials of other stock 
registerS. 
Not all stocks sell in three integers and a frac 

tion, but for economic reasons it will be found 
advisable to make the register units of one size, 
as there is no reason why the full price should 
be displayed in all the shelves except the previous 
close unless a stock is in a price range of, say, 
three integers as 195 to 205. If the hundreds 
digits dials in all the shelves of a register unit ex 
cept for the previous close are locked against 
movement, time will be saved as no pulses need 
be sent for the hundreds digit except for the 
previous close, and these but once a day. Also, 
not all stocks sell in three integers and a frac 
tion. In such cases all of the hundreds dials may 
be locked, as well as all the tens dials except the 
previous close. For rendering inoperative the 
dials not selected, a latch 332 (Fig. 34) is pro 
vided which is slidably mounted so that its rear 
v-shaped portion as 332A may be moved upward 
ly by the manipulator 33 (Fig. 36) to engage a 
dial tooth and lock the dial against movement. 
The code register or permutation device illus 

trated in Figs. 24, 25, 26 and 27 is for the pur 
pose of receiving coded pulses from the single line 
circuit (Fig. ii) through the several code disc 
operating coils as 3, 8, G and (Figs. 7 and 24) 
and translating them into an arithmetical count, 
that is, to position wiper 24 on a selected contact 
of bank as 22 due to the operation of the four 
code discs 3, 8, 5 and 6. Broadly Speaking, a 
permutation device, if operated, establishes cir 
cuits for positioning the several associated quan 
tity and price main shafts a previously de 
scribed, and also for setting up various circuit 
combinations, such as the selection of a register 
unit or dial group or the selection of a shelf of 
dials, or a particular dial in a quantity shelf or 
a price dial in a price current shelf of a dial 
grOl. 
As illustrated, in Figs. 7-12 inclusive, two Sets 

of registers or permutation devices F and G are 
shown, each set comprising ten registers for the 
purpose of carrying out the various selections to 
set up a quotation, namely, permutation devices . 
F or G for single letter odd stock selection; 
F2 or G2 for a single letter even stock; F3 and 
G3 for the selection of a shelf; F4 or GA for the 
ten thousands quantity; F5 or G5 for the thou 
sands quantity; Fis or G6 for the hundreds quan 
tity, and permutation devices FT or G7, F8 or G8, 
F9 or G9, and F33 or GO for the hundreds, tens, 
units and fractions respectively in the price. The 
permutation devices are arranged so that one set 
will take up the line signals while the other set 
is maintaining the record set up on a previous 
quotation, the receiving circuit being designed 
to operate each set in its turn, as will be more 
fully hereinafter set forth. 

While each permutation device, as disclosed, 

7 
is shown with four code discs for positioning 
wipers as 24 on any one of the sixteen contacts 
as 22, it should be understood, however, that the 
number of discs may be increased to any rea 
sonable number where it is desired to increase 
the range of Selections, . 
Each permutation device includes a trip and 

reset disc or cam 6 for a dual purpose, first, to 
remove the zero stop arm 40 (Fig. 25) from the 
path of the striker arm 3 and to set a se 
lected stop arm as 4 or 29 in the path of a 
striker arm 3 after the selected code discs have 
been positioned for a selecting operation, and 
secondly, to reset the selected stop bar as 4 or 
29 on completion of the operation and to po 
sition the zero stop arm in the path of the striker 
arm, that is, in the reset position, as shown in 
Fig. 27 cam 6 guards all the stop arms except 
the zero bar 40 from engagement with the striker 
arm 3. In the trip position, as shown in Fig. 
26, a selected bar as 29 is positioned in the path 
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of the striker arm f3, stopping the wiper on a 
Selected contact. 
The several permutation device shafts , when 

operated, age driven through gear 2 and a suit 
able friction clutch broadly designated 44 (Fig. 
24) comprising, in addition to the holding plate 
2 and a friction disc 46, a bushing 47, a felt 

washer 68, a friction disc 49 and a spring cup 

The code discs 3, 4, 5, 6 of each permutation 
device or register are cut in the conventional 
manner and are loosely mounted on bearing 
and are set by their respective operating electro 
magnets 8, 9, to and which are energized in 
a predetermined order by line pulses. When the 
code discs are set, they provide a path for a se 
lected stop bar as 4 or 29, as hereinbefore dis 
closed, to position in the path of the striker 
arm 3. 

Suitably disposed on the mounting plate 2 
of each permutation device are sixteen stop bars 
as 8 and each bar cooperates with a spring 5 
to provide inward tension for positioning the 
free end of the selected stop bars in the path 
of the striker arm 3. 
The free ends of the stop arms normally rest 

against the set and reset disc 6, permitting free 
novement of the code discs. he set and reset 
disc 6 is provided with fifteen teeth as 8 to 
free the selected stop bar and permit it to po 
sition in the bottom of a tooth and in the path 
of the striker arm. Tooth of the set and 
reset disc 6 raises the zero bar 40 out of the 
path of the striker arm on a selecting opera 
tion, and on this selection, a selected stop arm 
as 29 rests in the bottom of selected notches be 
tween a pair of teeth of the several code discs. 
On a reset operation, namely, on the completion 
of a selection, the Zero bar is between a pair of 
teeth and against the striker arm, and in this 
position the previously Selected stop arm, say 
29, is out of the aligned notches of the code discs, 
due to the action of a tooth as 8. 
ASSOciated with the set and reset disc and 

suitably loosely pivoted thereto is a rocker arm 
9 which is actuated either by trip coil 20 or 

reset coil 2. Trip coil 20 is operated by a spe 
cial contact 4 f2 associated with cam 410 on the 
receiving distributor shaft 409 (Fig. 1), and the 
cam being so arranged as to close momentarily 
just after the transmission of a fifth pulse, or, 
in other words, when the wiper of distributor 7. 
has passed over the fifth selecting segment 408 
and before it is stopped by the latch of the start 

30 

35 

4. 

45 

i.) 

5 

60 

75 



8 2,164,956 
magnet, permitting any or all code disc Operat 
ing coils 8, 9, 10 and to position their respec 
tive discs 3, 4, 5 and 6 before the trip coil 20 
is energized. Following the energization of the 
trip coil, the zero stop bar 40 is moved out of its 
notch by the set and reset disc and a selected 
stop bar falls in the aligned notches of the code 
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discs after operation of any combination of op 
erating coils 8, 9, O and . The striker arm 
3 then advances, positioning the wiper on the 
selected contact. 
To retain the selected code discs in their op 

erated position, each disc at its Zero position is 
fitted with a spring as 27 (Fig. 24) normally lin 
contact with the bottom of the Zero stop arm. 
When the code discs take their operated posi 
tion, the end of spring 27 clears the Zero bar 
and raises upward by its own tension, engaging 
the side of the zero stop arm, holding its disc 
in its operated position. 
At the energization of trip coil 20, zero stop 

bar 40 is raised and clears the springs 27, but 
at this time a selected stop bar as 29 falls into 
the aligned notches of the code discs, preventing 
them from restoring. On the resetting opera 
tion, springs as 30 restore the selected code discs 
to their normal position. Tooth for the zero 
stop arm 40 and teeth as 8 for the numerical 
stop bars as 29 are designed to reset a selected 
stop bar before the zero stop bar 40 reaches the 
position to engage its spring 2. 
Each permutation device is provided with six 

teen contacts as 22, spaced common contacts 23 
and 23A, a wiper 24 adapted to extend ground 
to the several contacts through radially disposed 
wipers or brushes 50 and 5 rotatable with wiper 
24 and forming parts thereof. Ratchet or tooth 
wheel 25 is mounted on permutation device shaft 

causing contact 26 to close momentarily on 
each movement thereof. Cam wheel 35 is also 
mounted on shaft for the purpose of opening 
contact 36 on all off zero positions of the per 
mutation shaft. Only the stock selector registers 
F, G, F2 and G2 (Figs. 7 and 8) are provided 
with a pair of contact closing means as a ratchet 
25 and a cam wheel 35. Their function, as will 
be later apparent, is to energize a slow relay as 
438 and also to open or close the locking circuits 
for stock shift relays S and T. Shelf permuta 
tion devices as F8 (Fig. 8), quantity as F4, F5 
and F6 (Figs. 9 and 10) and price as F7, Fe, F9 
and Flo (Figs. 10, 11 and 12) of each of the code 
register sets, are provided with one contact clos 
ing wheel as 26 and an associated slow acting 
relay as T0. (Fig. 12), for the purpose of with 
holding ground from their respective permuta 
tion device wipers and associated commons until 
the respective shaft and wipers have reached 
their predetermined positions. 
The receiving circuit previously referred to is 

for the purpose of receiving the coded pulses from 
the single line circuit 70 (Fig. 1) for establishing 
channels for the transmission of pulses and 
translating the coded pulses into an arithmeti 
cal count for positioning the stock selector 
switches (Fig. 14), the several quantity and price 
shafts as HQ and HP, and the dials of a select 
ed register unit. The receiving distributor, gen 
erally denoted 7 (Fig. 1), is of the conventional 
five-unit code, start-stop type as employed with 
telegraph typewriter receivers for receiving the 
line impulses through the Operation of line re 
lay 40, contact 72, conductor 3 and the com 
mon conductor or collector ring 402 which is 
grounded when contact 72 is closed. Such re 

ceiving distributor may be of the general type 
disclosed in U. S. Patent 1,434,290 to Krum or 
1,311,915 to Rainey. 
Through wiper 7, ground from contact 72 is 

extended through common conductor 492 and 5 
wiper 403 to the several segments 404, 405, 406, 
407 and 408. Segment 408, if grounded, re 
ceives the fifth pulse which is used only for the 
purpose of energizing such control relays as the 
operator may elect, as will be later described. 10 
Cams 40, 4, 644 and wiper 75 are all mounted 
On the common shaft 409. Cam 40 closes con 
tact 42 when shaft 409 reaches its sixth posi 
tion for momentarily energizing a trip coll as 
20 of a selected permutation device through cir- 15 
cuit 487, as previously explained. 

For each step in recording a quotation, a pair of 
control relays is utilized, as for example, Bf, gen 
erally denoting the pair comprising relays 45 
and 45A, is employed if a single letter odd stock 20 
is to be selected. For selecting a stock of a sin 
gle even letter, control relays of pair B2 (Fig.2) 
would be utilized. Where the stock selection is 
for a double letter, pairs B and B2 are both se 
lected. A shelf of a register unit is selected by 25 
operating the pair of control relays B4. Pair 
B8 (Fig. 3) is used to register ten thousands in 
the quantity, BT for thousands and B8 (Fig. 4) 
for hundreds in the quantity. Pairs of relays Blf, 
B2, B3 and B4 (Fig. 5) are employed several- 30 
ly or jointly when hundreds, tens, units and frac 
tions or any combination of these in the price is 
to be set up in the shelf of the register unit 
Selected. The control relays are pre-energized 
for operation according to the character of the 35 
quotation and one pair operates for each step of 
the quotation in a predetermined order. 

Associated with each pair of control relays is a 
pair of transfer relays as ID or El (Fig. 7) for 
pair B, D2 or E2 (Fig. 8) for B2, D3 or E3 for 4 
B4, D4 or E4 (Fig. 9) for B6, D5 or E5 for BT, D6 
or E6 (Fig. 10) for B8, DT or ET for B, D8 or 
E8 (Fig. 11) for B2, D9 or E9 for Bf3, and Do 
or Elo (Fig. 12) for B4. Each pair of control 
relays, controls its associated transfer relay for 4 
a single revolution of the receiving distributor and 
directs, through conductors 80, 8, 82, 83 and 84 
from the receiving distributor, the coded pulses 
into the several registers of set For G of permu 
tation devices where they are translated into an 
arithmetical count. 
Common to the pairs of relays B and B2 is 

the guard relay B3 (Fig. 2); to the pair B4, guard 
relay BS (Fig. 3); to the quantity pairs of con 
trol relays B6, BT and B8, the guard relays B9 iss 
and BO (Fig. 4) in multiple, and to the price 
pair of control relays Blf, B2, B3 and B4, 
the final guard relay Bf5 (Fig. 6) Their pur 
pose is to set up a holding circuit to retain ener 
gized such control relays of a pair initially to 
grounded from contact 44 associated with cam 
4 (Fig. 1), until their order of operation is 
reached, as it often happens that one or more 
pairs of each of the groups, that is, relays of the 
stock, quantity and price groups, are energized. 65 
When a pair of control relays has been ener 
gized, they are freed for operation in their order 
of operation by the release of the holding guard 
relays. For example, guard relay B3 (Fig. 2) sets 
up a holding circuit through closed contact 422 to 
and retains energized, through contact 86, shelf 
control relay 87 of B4 for a time until its order 
of Operation is reached, providing, of course, a 
shelf has been nominated. 
In addition to operating a guard circuit for is 
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the Odd shelf relay 87 of pair B4 and energizing 
guard relays B9 and BO (Fig. 4) through con 
ductor 647A, guard relay B3, if energized, also 
serves another purpose, namely, to control the 
action of the group of relays broadly designated 
H-H (Fig. 1), that is, if contact 6092 of relay 
B3 is closed, ground is extended over conductor 
88, through closed contact 60 initially energiz 
ing relay H. Group H-H includes two pairs 
of relays as H and H', and H2 and H2. Pair 
H and S operates relay 435 (Fig. 7) of the 
set of permutation devices F-F. Pair H2 and 
H2' operates relay. 436 of the set of permutation 
devices G-G. Due to the action of pairs of re 
lays H and Hf, and H2 and H2', relays 435 and 
436 are operated alternately for controlling in 
turn the Operation of code permutation devices of 
SetS F-F and G-G. 
Corresponding transfer relays as D and Ef of 

sets F-F and G-G are common to conductors as 
663, that is, in the relay group E-E are ten trans 
fer relays E, E2, E3, etc., associated with per 
mutation devices G-G which are connected with 
corresponding transfer relays D, D2, D3, etc., 
respectively, of permutation devices F, F2, F3 of 
register set. F-F. Transfer relays as E. serve 
the same purposes as their corresponding trans 
fer relays as D-, except that they direct the 
line pulses from the receiving distributor to the 
Operating coils of an associated permutation de 
vice of a different set. Only one set of transfer 
relayS D-D or E-E operates at a time, the Sets 
being employed alternately. The sets of permu 
tation devices are connected into the circuit for 
alternate use by their associated transfer relays, 
and when Selected, respond to the coded line 
pulses and translate them into an arithmetical 
Count. 
A pair of relays designated C (Fig. 1) are emi 

ployed on the nominating operation, and control 
relay C which, if energized, directs the line pulses 
in a selected order to the several pairs of con 
trol relays B, B2, Bf3, B and B4, energizing 
them for a later operation, 
The group of relays J-J (Fig. 6) comprises 

pairs of relays J, J' and J2, J2, and associated 
with this group of relays is the pair of relays 
J3, J3. Pairs J, J'; J2, J2', in addition to those 
of group H-H, previously described, are used 
alternately for cutting in and out the two sets 
of transfer relays D-D and E-E. Relays H-H 
control only transfer relays D, D2, Ef and E2, 
that is, the stock Selecting relays, as it often 
happens that the stock Selectors remain on a 
Selected stock for several Successive quotations. 
Relays J-J serve a like purpose for the shelf, 
quantity and price transfer relays of Sets D-D 
and E-E. Relays J3 and J3', as will later ap 
pear, prepare a release circuit for the quantity 
and price permutation devices. 
On the zero position of shaft 409 (Fig. 1), con 

tact 43 is open and contact 44 is closed. On 
the of zero position of cam 4, contact 43 is 
closed and 44 is open; that is, the purpose of 
cam 4 is to release the odd control relays as 
4 f5 of the pairs of control relays as Bf in their 
order of operation and at the beginning of each 
revolution, and hold energized corresponding 
mate or even control relays as 45A for One revo 
lution of the distributor. If, say, relay as 45 
has been energized by a pulse from the dis 
tributor, it will be held locked up at the beginning 
of a revolution of the distributor so long as con 
tact 44 is closed through contact 4f A and the 
common conductor 447. If relay 45 is enera 

relays 45 and if 5A of pair as Bf. 

9 
gized, contact 47 is closed which in turn ener 
gizes even or mate relay 45A. At this time cam 
4 reaches its off zero position, opening contact 
44 and closing contact 43. Relay 45 is de 
energized as ground is removed from locking 
contact 47A, but mate relay 45A is locked up 
for the remainder of the revolution of the dis 
tributor through closed contact 45B, conductor 
452 and closed contact 43. At the end of the 
revolution, cam 4 reaches its zero position, 
opening contact 43 which disables mate relay 

5A. 
The purpose of cam 644 is to close and ground 

contact 63 at the end of the nifth pulse and to 
remain closed until after contact 43 of cam 4 
is closed on the next revolution of the distributor. 
Closed contact 643 provides ground through con 
ductor 643A for holding energized the odd relay 
425 of the C pair through the locking contact 426, 
after relay 425 has been first energized by the 
fifth pulse, in a manner later described. 

All the pairs of control relays as B are sub 
stantially the same in Operation and in the num 
ber of contacts. Each pair controls the opera 
tion of its associated transfer relays for one rev 
olution of the distributor, as for example, Bf 
operates either of the transfer relays D or El, 
depending upon whether common transfer relays 
435 or 436 (Fig. 7) of sets of permutation de 
vices F-F or G-G have been operated; that is 
to say, at a time when contacts as 66 and 662 
(Fig. 1) are closed of the Odd and even control 

All of the 
odd relays as in pairs B. All of the odd relays 
as in pairs B are first energized through Wind 
ings as 4 f5C. Once energized, they lock up 
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through windings as 46 and remain locked up 
until released in their order of operation. Cer 
tain of the odd relays as in the B2 and B4 pairs 
(Fig. 2) are also locked up through contacts as 
420 and 86. Contact 420 is grounded from closed 
contact 42 of even relay 45A, if the latter is en 
ergized. Contact 86 is grounded from contact 
422 of guard relay B3 which has two sources of 
energization, namely, windings 686 and 646, the 
former being energized from contact 683 when 
even control relay 657 is energized, and the latter 
is effective from contacts as 645 and 42 of the 
mate relays of pairs C and B. Contacts 420 and 
86 are for the purpose of holding their respective 
relays energized until their order of operation is 
reached. 

40 

45 

50 

As previously disclosed, winding 49 of even 
relay of pair B (Fig. 1) is energized from closed 
contacts 4t 5B and 43 on one revolution of the 
distributor, but so long as contact 4 is closed it 
is without effect. On opening of contact 47, 
and closing of contact 66, which occurs when 
winding 46 is deenergized by contact 44 open 
ing, winding 4f 9 becomes effective and serves to 
hold relay 45A energized for one revolution of 
the receiving distributor. This arrangement per 
mits such odd relays as are needed to be en 
ergized and released in their order of operation. 
Guard relays as B3 (Fig. 2) serve to extend 

a holding circuit to the next higher order of con 
trol relays, either directing as by grounding con 
tacts as 422 to lock the Odd relay in the B4 pair, 
or indirectly as by grounding contact 422, en 
ergizing guard relay B5 (Fig. 3) which in turn, 
through closed contacts 653, 652 and 6.5 , extends 
a holding circuit to odd control relay of pair B3 
(Fig. 5) through conductor 654C and through 
conductor 455 to guard relay B5 (Fig. 6), and 
lastly through conductor 647A to energize guard 
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contact 44 (Fig. 1). 

1 O 
relays B8 and Bi O (Fig. 4) which are connected 
in common to conductor 647A. 
Where a series of successive quotations for a 

preselected stock is to be transmitted, the con 
trol nominating relays C (Fig. 1) are not en 
ergized. They are energized only when a stock 
is to be selected and only if a fifth selecting pulse 
is received on the fraction operation. Odd control 
relay 425 is energized, first, over a circuit from 
ground at contact 72 of the line relay 40, through 
wiper 75 and fifth pulse segment 408, conductor 
80, closed contacts 424A and 424 of the Bf4 pair 
of fraction control relays (Fig. 5) and conductor 
609. Relay 425, (Fig. 1) closes contacts 426 and 
427, the former holding relay 425 energized 
through closed contact 426, conductor 643A and 
closed contact 643 from the fifth pulse to the 
beginning of the first pulse. 
Contact 427 also being closed, winding 428 of 

even relay 428A is energized when contact 44 
closes, closing contacts 429 and 430. The even 
relay locks up through contact 429 and closed 
contact 43 for one revolution of the distributor. 
Closed contact 430 energizes relay C which 
closes its several contacts as 43 and transfers 
such pulses from the receiving distributor that 
the operator may elect to send for nominating 
a predetermined order of control relays for stock, 
shelf, quantity or price. That is, if the #1 pulse 
is sent, it is transmitted through segment 40, 
conductor 84, closed contact 43 of relay C and 
conductor 84A, energizing odd control relay of 
pair B. 

If #2 pulse is sent, odd relay of B2 (Fig. 2) 
is energized from segment 405, through a closed 
contact of relay Ci and conductor 83A. If #3 
pulse is transmitted, odd relay of pair B3 (Fig. 5) 
is energized from segment 406, a closed contact 
as 43 and conductor 82A. If #4 pulse is sent, 
odd relay of BT (Fig. 3) is energized from seg 
ment 40, conductor 8A, through a closed Con 
tact of relay C and conductor 8A. The fifth 
pulse, if sent from segment 408, also grounds a 
closed contact of relay C, conductor 80A to 
energize odd shelf relay of pair B4 (Fig. 2). In 
this way, five or any combination of five pairs 
of control relays B, B2, B4, Bf3 and B may be 
made effective. This combination may be 
changed to meet the operating needs as the 
needs arise. 
In accordance with the invention, quantity 

is sent first as the odd quantity relay of the 
hundreds pair B8 (Fig. 4) normally stands en 
ergized, since it was operated through closed con 
tact 442 of final guard relay BS (Fig. 6) and 
conductor 444, and, as it locks itself through its 
own contact 446 over conductor 447 to ground at The even quantity relay 
450 of pair B8 (Fig. 4) is also normally energized 
through contact 428 of the odd relay. Contact 
453 of relay 450 grounds conductor 455 to ener 
gize relay B5 (Fig. 6), thus opening the original 
operating circuit of the odd B8 relay. The odd 
B8 relay releases when the distributor shaft starts 
to rotate, opening contacts 44, but the even B8 
relay remains energized over its own contact 5 
and conductor 452 to ground at contact. 413 
(Fig. 1) until the distributor shaft completes its 
first revolution. 

Registeringhundreds in the quantity maybe the 
only operation on a transaction, as for example, 
when a series of successive sales are to be made 
on the same stock without a significant price 
change. To effect a registration in hundreds of 
the quantity and where the transaction is with 
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out a significant price change, a key with a possi 
ble maximum of transmitting four selecting im 
pulses is operated, as will be more fully herein 
after set forth. If, however, a price change were 
to be made effective, say, in the fractions, a key 
using the fifth pulse would be used for transmit 
ting the hundreds of the quantity and the fifth 
pulse is transmitted over segment 408, conductors 
80 and 499 (Fig. 4), contacts 432 and 433 of the 
hundred quantity, pair B8 and conductor 60 to 
winding 434 of the odd fraction control relay of 
pair B4 (Fig. 5). In a word, it may be said, if 
a quotation on a preselected stock is, say, 8.4, 
a fifth pulse key of a transmitting keyboard is 
Operated to select the quantity and this opera 
tion nominates, that is, locks up the odd fraction 
price control relay. 

In a like manner, upon the transmission of a 
fifth pulse, the odd tens control relay of pair B2 
may be energized from closed contacts 75 and 
752 of the units pair of control relays B3 through 
conductor SA, and the odd control relay of pair 
B (Fig. 4) may be energized due to transmis 
sion of a fifth pulse through closed contacts 754A, 
T54B of the tens price pair B2 (Fig. 5). Also 
upon the transmission of a fifth pulse, the tens 
thousand quantity odd control relay of pair B6 
(Fig. 3) may be operated from closed contacts 
T6A, 765B and conductor 65C. Not always are 
there price changes in the fractions or Sales in 
the thousands of the quantity. Accordingly, pro 
vision is made on the fraction permutation device 
to energize the units price control relays and the 
hundreds quantity register to energize the thou 
sands control relays as will be later set forth. 
As previously pointed out, group of relays H-H 

are utilized for determining which one of the two 
sets of stock selection transfer relays D-D or 
E-E will be used. Relays H and Hill' (Fig. 1) 
control the #1 set or set D-D and when operated 
energize common relay 435 (Fig. 7) to provide 
battery to the stock transfer relays D, D2. Re 
lays H2 and H2' (Fig. 1) control the #2 or set 
E-E and when operated energize the common 
transfer relay 436 (Fig. 7) to supply battery to 
transfer relays Ed, E2. Relays Hf, H.; H2 and 
H2' are controlled from the guard relay B3 
(Fig. 2), which in turn is energized when either 
of the even relays of pairs B or B2 is energized, 
that is, upon closure of contacts 42 for 683. It 
is apparent, therefore, that relays H-H are op 
erative only when a stock to be selected, as a series 
of successive quotations may be made on the 
same stock, and consequently the setting of the 
stock selectors must not be changed until a new 
stock selection is made." 
Group of relays J-J (Fig. 6) serve a like pur 

pose for the shelf, quantity and price transfer re 
lays and are controlled by guard relay B5, that 
is, to put into operation one of the two sets of 
transfer relays for shelf, quantity and price, as 
for example, transfer relays of #1 set, comprising 
relays as D3 (Fig. 8) for shelf, D4 (Fig. 9) for 
quantity, DO (Fig. 12) for price, or the #2 set 
including relays E3, E4, Ef respectively for shelf, 
quantity and price. 
A transfer relay in each set is energized by the 

operation of a corresponding pair of control re 
lays, as for example, the operation of the pair 
of control relays B (Fig. 1) may energize either 
transfer relay D or of (Fig. 7), depending upon 
whether common transfer relay 435 or 436 is en 
ergized. If relay 4 is operated, then transfer 
relay D would be energized for one revolution 
of the receiving distributor, due to the closure 
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of contacts 66 and 662 of the Bf relays (Fig. 1) 
which ground conductor 663. If transfer relay 
Df is energized, contacts as 665, 666, 667 and 668 
are closed for the purpose of connecting bus bars 
8, 82, 83 and 84 from the receiving distributor 
to operate the operating coils as 8, 9, O and 
of the stock permutation device F, and transfer 
ring from the distributor to the other permuta 
tion devices such pulses as may be received. 
Contact 664 of relay D connects distributor cam 
contact 42 over conductor. 487 to trip coil 20. 

Relays 435 and 436 also serve to prevent by 
paths between the several windings of correspond 
ing transfer relays as the latter are common to 
conductor 663, that is, only one of these relays 
operate at a time, namely, either D or E. Re 
lays 439 and 440 (Fig. 12) common to the #1 and 

, #2 set of shelf, quantity and price permutation 
devices and associated with group of relays J-J 
are for a similar purpose and prevent by paths 
between the windings of the corresponding trans 
fer relays as Df 0 and E. O. Relays 439 and 440 
are controlled from relays J and J2 (Fig. 6), 
which in turn are controlled from final guard 
relay B5. 
Each set of permutation devices F-F and 

G-G includes ten permutation devices for each 
of the ten permutation steps in a quotation re 
quiring a maximum number of operations; that 
is, to register a quotation 253.11.2% in a current 
shelf for a double letter stock, say AB, would 
require ten permutation operating steps, first, 
permutation device F6 operates to select the hun 
dreds quantity; secondly, permutation device Fo 
operates to select the fraction price; thirdly, the 
third signal controls the nominating operation; 
fourthly, permutation device F operates to Se 
lect the first stock letter; fifthly, permutation de 
vice F2 operates to select the second letter of the 
stock; sixthly, permutation device F3 Operates 
to select the shelf designated; seventhly, permu 
tation device F9 operates to select the units price 
digit; eighthly, permutation device F8 operates to 
select the tens price digit; ninthly, permutation 
device F operates to select the hundreds price 
digit; tenthly, permutation device F5 operates to 
select the thousands quantity digit; and elev 
enthly, permutation device F4 operates to select 
the ten thousands quantity digit, providing of 
course, the #1 set of transfer relays are selected 
through the combined operation of group relays 
H-H, J-J. It will be noted, therefore, that, 
in addition to the ten permutation operating 
steps, there is an additional step, namely that 
for the nominating operation, thus making a total 
of eleven operating steps. In the event the #2 
set of transfer relays were selected, the quotation 
would be taken up by the recording set of per 
mutation devices G-G. 
The permutation devices of both recording sets 

are driven from motor 43 (Fig. 7) and a com 
mon system of shafting, actuated by gears as 
437A, 437B and 437C. For purposes of descrip 
tion, the permutation devices of each recording 
set are shown in schematic form with their con 
tacts as 669 (see permutation device Fl) arranged 
in a circle. Such parts of the permutation de 
vices as F as are necessary for this description 

O 

75 tion. In energizing, contact 670 of relay 438 is 

bear like reference characters to those shown in 
Fig. 24. 
Each permutation device, additionally, cooper 

ates with a slow relay as 48 (Fig. 7) which is en 
ergized through closure of contact 26 by ratchet 
25 (see Fig. 24) as its register shaft f takes mo 

11 
opened, removing ground from collector rings 23 
and 23A during the movement of the ratchet 25. 
When the shaft of permutation device F stops, 
slow relay 438 releases, closing contact 670 which 
grounds collector ring 23A, and through brushes 
or Wipers 5, 50 and collector ring 23, conductor 
672 associated with the single letter odd stock 
motor control relay 673 is grounded. In like 
manner, slow relay 670A is controlled by the ac 
tion of the jockey roller or ratchet 25 and with 
holds ground from the collector rings of stock 
register or selector F2 until the wiper 677 of this 
register has reached a predetermined contact and 
slow relay 670A releases, closing contact 670B, 
grounding the associated collector rings and con 
ductor 679 connected to the single letter even 
stock motor control relay 682, energizing the lat 
ter. 

For selecting a single letter odd, even or double 
letter stock, a rotary switch is employed and as 
illustrated, only two units A-A, B-B (Fig. 14) 
thereof are shown. Unit A-A includes shafts 
67.5A and 675B operatively associated with shaft 
675, and unit B-B comprises shafts 675C, 675D 
and 65E, all suitably geared to their common 
drive shaft 675F. As shown, unit A-A includes 
two vertical banks of contacts as 799, and unit 
B-B is provided with but three vertical banks of 
contacts as 675G. In practice, however, there 
would be as many verticals in unit B-B as there 
are contacts in a bank of the second vertical of 
unit at A-A. 
The first vertical of unit A-A comprises twelve 

banks of contacts 799, 800, 80-80, and each 
bank includes fifteen active contacts. Contacts 
as 500 of the bank 80 are connected to the single 
letter Odd permutation device F or G for the 
purpose of stopping the stock selector shaft 675 
at a selected position. The second vertical in 
cludes eleven banks of contacts as 8 if and each 
includes fifteen active contacts, the first cor 
responding contacts of the several banks of the 
Second vertical as if being connected through 
Conductor as 77A to common conductor TTB of 
banks of contacts associated with shaft 675D or 
fourth vertical employed to select a double letter 
stock. 
Corresponding second contacts as 82 of the 

Several banks of contacts associated with shaft 
65B through conductors as 8 2A are connected 
to commons as 82C of the bank of contacts as 
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sociated with the third vertical of unit B-B, 
which is also employed for double letter stock se 
lection. 
The third vertical includes twelve banks of 

contacts as 83 and the fourth and fifth each 
contain eleven banks. The fourth and fifth verti 
cals are used for selecting stocks with two letter 
designations. The third vertical is employed for 
selecting a single letter even stock. Correpsond 
ing contacts of banks at 83 of the third vertical 
"are wired directly to corresponding magnets of 
the single letter even stock register units as SLE 
(Fig. 17). Contacts as 50 of bank 84 are con 
nected to the single letter even circuits of register 
F2 or G2 for the purpose of stopping stock se 
lector shaft 675F at a selected position. 
Corresponding active contacts of the first verti 

cal are connected to respective dial magnets of a 
register unit or dial group as SLO for single letter 
odd stocks, as for example, conductors 816, 87, 
88 and 89 which are connected to first contacts 
as 85 of the fractions, units, tens and hundreds 
price banks 79, 800, 80, 802, respectively, are 
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dial magnets 728, 28A, 728B and T2C respec 
tively of register unit SLO (Fig. 16). 
Conductors 820, 82 and 822 are connected to 

corresponding contacts of the quantity banks 803, 
04 and 805, and the dial magnets as 727 associ 
ated with the accumulative quantity dials of shelf 
CQ of register unit SLO. Also conductors 823, 
82d, 825 and 826 connected to corresponding con 
tacts of the low, high, open, and previous close 
banks of the first vertical (Fig. 14) are wired to 
their respective magnets of the low, high, open, 
and previous close shelves, of the register unit 
SLO (Fig. 16). Also dial magnets circuits 69, 
9 A, B . . . 69 K, connected to corresponding 

contacts to the first vertical of unit B-B (Fig. 
14), are connected to respective dial magnets of 
register unit as SLE (Fig. 17) for a single letter 
even stock selection. 

In like manner, corresponding contacts of the 
banks of contacts of the fourth and fifth verti 
cals, etc. would be wired to corresponding dial 
operating magnets of double letter register units 
as DL (Fig. 18). b 
A driving mechanism is provided for each main 

shaft of the stock switch units A-A, B-B, that 
is, the mechanism broadly denoted N (Fig. 13) is 
employed for setting shaft 675 to a predetermined 
position, and mechanism P for setting shaft 65F 
to a selected position. Both driving mechanisms 
P and N include a well known type of clutch and 
each comprises a flexible disc gear as 502 for driv 
ing the shafts of the corresponding switch units, 
a pivoted armature as 50 comprising an arm 504 
for disengaging gear 502 from driving gear 505 
under tension of spring 506, and a magnet as 50 
for overcoming the tension of spring 506, permit 
ting disc gear 502 to mesh with driving gear 505. 
Magnet 50 is energized when a stock permu 

tation device as F or G has been set to a pre 
determined position and its wiper on a selected 
contact, and due to the release of an associated 
slow relay as 438 (Fig. 7), conductor 62 is 
grounded, energizing start relay 63 (Fig. 14), 
causing contact 64 to close, grounding conductor 
64A to energize magnet 507 (Fig. 13), Arma 
ture 503 is attracted towards magnet 507, causing 
disc gear 502 to mesh with the driving gear 505, 
setting in motion shaft 675 of stock unit A-A, 
driving shafts 675A, 615B and wipers as 788 (Fig. 
14) to predetermined bank contacts, and at this 
time clutch magnet 50 is released, as will ap 
pear hereinafter. In like manner, clutch magnet 
68 of the driving mechanism P is operated when 
stock permutation device F2 or G2 (Fig. 8) has 
been set, grounding conductor 679 to energize 
start relay 682 (Fig. 14), closing contact 682A, 
which grounds conductor 682B, causing shaft 
675F to move wipers 675K of shafts as STSG to 
predetermined positions. 
Corresponding contacts as 669 (Fig. 7) of stock 

permutation devices F and G are multipled 
to conductors as 669A and the latter are illus 
trated as passing through cable Fi Chi and ter 
minate on contact as 500 on the bank 80 (Fig. . 
14) associated with the stop relay 75 K for stop 
ping shaft 675 of the stock selecting switch unit 
A-A at a predetermined position. Assume that" 
start relay 678 has operated to set shaft 675 in 
motion and shaft 65 will continue in motion 

, until wiper 500A reaches a busy contact, that is, 
One which has been grounded. Thus, ground is 
extended to common conductor 500B, energiz 
ing stop relay B75K, removing ground from con 
tact 676 and conductor 674.A (Fig. 13), deener 
gizing magnet 50, disengaging disc gear 52, 
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causing shaft 675 to stop, which in turn has 
set shafts 675A, 675B and their wipers to pre 
determined positions. 

In connection with stock permutation devices 
F2 and G2 (Fig. 8), their corresponding contacts 
as 678 are multipled to conductors as 678A which 
pass through cable F2 G2 and terminate on con 
tacts as 50 of bank 84 (Fig. 14) associated with 
stop relay 680 for stopping shaft 675F at a se 
lected position, provided of course, that the start 
relay 682 has been previously energized. 
Conductors 690, 690A, 690B and 690C (Fig. 8) 

multiple to corresponding contacts as 689 of the 
shelf permutation devices F3 G3 and pass through 
cable F3 G3, terminating in spring contacts pc, 
op, h and l of the single letter even stock shift 
relay T (Fig. 13). Other circuits as 75 for con 
trolling the dial magnets of the several shelves 
of the register units also pass through cable F. Ga 
and terminate in Spring tongue contacts tiq, to, 
hq, hp, tp, up and fp of shift relay T. 
The conductors of cables F4 G4; Fis G5; Fa Ge; 

F. G7; Fe G8; Fo Go; Fio G10 (Figs. 9, 10, 11, 12, 
15 and 19) connect corresponding contacts of 
their associated permutation devices in multiple 
and terminate in contacts of respective distrib 
utors as 08 (Fig. 10) associated respectively with 
the TTG, TGR, HQ, HP, TP, UP and FP main 
positioning quantity and price shafts. It should 
be noted that each of the quantity and price 
cables also includes a conductor as 746 (Fig. 12) 
which is connected in multiple with correspond 
ing reset coils as 747 and 747A (see permutation 
devices FO and G 10) and contacts as T45 of 
corresponding stop shaft relays as 743 (Fig. 15); 
that is to say, if stop relays as 743 are energized, 
as previously explained, contact 745 is grounded, 
grounding conductor 746, operating the reset coils 

or 74A, depending upon which one of the 
permutation devices has been operated. 
Also passing through the several quantity 

and price cables is a common operating circuit 
as O9A, connected in multiple to . commons as 
TO of corresponding permutation devices as FO 
and GO (Fig. 12), which is wired to start relays 
as 73 
Attention is directed to the fact that the common 
operating circuits as 709A have a dual function, 
first to energize their associated start shaft re 
lays as 73, and secondly to ground the common 
dial magnet operating circuits as 75, 75A 

TSF which are in multiple with their 
respective common operating circuits as 709A, 
709B, 709C-109G and dial magnet operating 
circuits 75, 7A, 758-75F terminate respec 
tively, as previously disclosed, in spring contacts 
fp, up, tip, hp, eq, to and ttg of shift relay T 
(Fig. 13). 
The common dial magnet operating circuits 

690, 690A, 690B, 690C, T 5, 75A-1 SF from the 
several permutation devices may be shifted to the 
wipers of the first or second stock switch selector 
units A-A or B-B by shift relays S and T. 
When relay S is energized (for single letter odd 
selection by control relay B (Fig. 1), due to 
closure of contacts 47 and 684, grounding con 
drétor 658, spring contacts as po-fp of relay S 
(Fig. 13) shift to front contacts as X, extending 
the 'dial magnet Operating circuits to conductors 
93A, 93B, 93C . . . . 693, to commons and 
wipers as BSA and 788 respectively of the first 
vertical of unit A-A (Fig. 14). 
When control relays B2 (Fig. 2) operate clo 

sure of contacts 656 and 685 grounds conductor 
is and energizes stock shift relay T (Fig. 13) 

(Fig. 15) through conductors as O9A. 
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for single letter even selection, the common dial 
operating circuits are extended through the front 
contacts as X of relay T to the commons as 65H 
and their wipers of the first vertical of unit B-B 
(Fig. 14). When deemergized, shift relays S and 
T condition the common dial operating circuits 
for double letter selection through their back 
contacts as Y and commons as 8f A of the second 
vertical bank of unit A-A, which transfers 
through its several contacts the dial. operating 
circuits to the several wipers and commons as 
TTC and 7 f TB of the second vertical of banks 
B-B, . 
The dial or indicator magnet circuits extend 

ing from corresponding stock contacts of the units 
A-A, B-B, are confined in cables as CSTO, 
CSLE, CDL, which are extended to their respec 
tive dial register units and are suitably connected 
to their corresponding dial operating magnets. 
The present system is designed to be operated 

either by a conventional printing telegraph key 
board transmitter or by a printing telegraph. 
tape transmitter adapted to receive tape previ 
ously perforated in accordance with a predeter 
mined order of signals by the operation of keys 
of a printing telegraph perforator keyboard, 
whereby corresponding signals or impulses are 

:30 

transmitted by the keyboard or tape transmitter 
over a single line circuit and received on a re 
ceiving distributor of an associated stock quota 
tion receiving circuit. U. S. Patent No. 1,595,472 
to Krum, patented August 10, 1926, discloses a 
printing telegraph keyboard transmitter of a type 
suitable for use in a system according to the pres 
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ent invention. U. S. Patent 1,378,978 to Rainey 
and Dowd, patented May 24, 1921, discloses a 
printing telegraph tape transmitter of the type 
suitable for use in a system according to the pres 
ent invention. In fact, the last-mentioned pat 
ent discloses both types of transmitters, namely 
a keyboard as well as a tape, and shows how 
either may be connected to control the transmis 
sion of signals. The Rainey-Dowd patent also 
discloses the printing telegraph receiver in a sys 
tem operating upon the closed circuit principle 
wherein the line relay is normally energized. In 
Fig. 33 there is schematically illustrated a tele 
graph typewriter perforator keyboard with 
twenty-eight keys. It should be understood, how 
ever, that this figure is intended only as a sim 
plified schematic diagram to illustrate the select 
ing code used. In actual practice, a keyboard 
such as that shown in the Krum patent, or the 
usual keyboard perforator of known type, would 
be used. In this Fig. 33 there are shown two 
tapes associated with the key levers, but this is 
merely to illustrate the code signal perforated 
or transmitted by the corresponding key. None 
of the keys in row 2, except keys P and Q, per- . 
forate or transmit a No. 5 selecting pulse. To ill 
lustrate this fact these keys are shown with a 
four-unit code tape. Actually, only a single tape 
would be used but the fifth hole would be omitted 
when keys of the four-unit code group are struck. 
At the transmitting station there may be provided 
one or more keyboards for transmitting pulses 
to several quotation boards; the keyboard being 
employed for all selecting purposes, as Selecting 
the stock, the shelf, quantity and price. 
As shown, the keys are divided into two groups, 

namely, Y and Z. Keys of the Y group and P 
and Q of the Z group perforate or transmit what 
may be called five unit code signals and the 2 
group, except keys P and Q, perforate or trans 
mit four unit code signals, i. e., signals having 

13 
no fifth selecting pulses. Keys of the five unit 
Code group always send the selecting pulse, and 
the four unit code keys never send a selecting 
pulse during the fifth interval. For example, 
of the Z group, key marked. A perforates tape for 
transmitting the first pulse only, this being in 
dicated by the perforation W or tape TT; key 
B perforates the tape for sending the second pulse 
only; key C perforates the tape for sending the 
third pulse; key Eperforates the tape for the first 
and second pulses; key L. perforates for the first, 
second, third and fourth pulses; and key H for 
the first and third, etc. 
Y and keys P and Q of group Z, key marked 1 
perforates the tape for transmitting the first and 
fifth pulse; key 2 for the second and fifth; key 
4 for the fourth and fifth; key BL for the first, 
second, third and fifth pulse; key P for the first, 
second, third, fourth and fifth pulse; and key 
Q for the second, third fourth and fifth pulse, 
etc. 
Both groups of keys are employed to register 

quantities and prices, the BL keys being used for 
blank price settings, i. e., to set certain of the 
price dials to their blank positions, as the hun 
dreds dial of a stock selling for less than 100, 
and in certain cases they may also be used for 
nominating or stock selection. The Z keys except 
P and Q are used for selecting stocks either for a 
single letter odd or even or a double letter stock. 
and for certain nominating operations as will be 
later described. The P and Q keys are used for 
nominating. The key P is provided for nomin 
ating purposes involving a double letter stock 
selection with a price change requiring movement 
of the units price dial, the thousands quantity dial 
and a shelf selection. Key Q transmits a signal 
which does not have a fifth selecting pulse but 
does have the second to fifth selecting pulses in 
clusive. This key, therefore, is employed for 
nominating purposes involving a single letter 
even stock selection with a price change requir 
ing movement of the units price dial, the thou 
sands quantity dial, and a shelf Selection. The 
fifth pulse on a quantity or price operation Serves 
to energize certain control relays and set up cir 
cuits to extend the operation of the receiying 
circuit and other effects, as will be later more 
fully described. 

Additionally, keys of group Z are for register 
ing quantity and price under certain conditions. 
For example, it often happens that a series of 
successive sales on the same stock without a sig 
nificant change in the price occurs. On the 
ticker tape such a quotation is printed in the foll 
lowing manner: TT 8.6.4.8.9. Generally, these are 
sales in less than 1000 share lots. Under these 
conditions only the hundreds quantity keys are 
operated, one for each sale. It is obvious that 
with this arrangement a vast amount of wire and 
operating time is saved as against older systems, 
also employing remote control for posting quo 
tations. R. 

Often, sales are in even thousand share lots, as 
10.20.30 on the same stock without a significant 
price change, or a quotation may read as 2.3.20.2 
on the same stock without a significant change in 
price. With this system, as will be later described, 
the thousands quantity may be registered without 
affecting the hundreds quantity dial. A similar 
circuit to skip the fraction dial is set up for 
the price dials when the price ends in an integer, 
that is, without a fraction. 

In the first instance, if the hundreds quantity 
dial had to be operated to condition the thou 

Of the keys of group 
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14 
sands quantity dial for operation, provision must 
be made to prevent the idle movement of the 
hundreds dial from being accumulated and also 
to prevent a transfer of one from the lower to 
the higher order of numbers by the movement 
of the hundreds dials in the event it passes from 
9 to 0. 
Keys of row Y are also used for registering 

quantity and price, and when used for quantity, 
the fifth pulse sets up a circuit to energize the 
odd fraction control relay and the next group of 
pulses direct the movement of the selected frac 
tion dial. When used to record the fraction 
pulses, the fifth pulse sets up a circuit to continue 
the operation for the selection of a stock shelf. 
or other such selections as may be needed. Keys 
of group Y may be also used to record the quan 
tity and the keys Z for recording a price change 
in the fraction. This constitutes a full sending 
operation and is highly useful to record a trans 
action in hundreds in the quantity and a sig 
nificant price change in the fraction. 
The use of keys transmitting the fifth pulse, 

when recording quantities in excess of 99 (00) 
shares and a price in the tens, permits at the will 
of the operator the selection of the ten thousands 
quantity and the hundreds price control relays. 
On a quotation involving quantities from 10 (00) 
to 99 (00) shares and a price change in the tens, 
the Z keys are used for the thousands quantity 
and the tens price change. This operation Onits 
cutting into circuit the ten thousands quantity 
and the hundreds price control relays. 

Not often do sales in excess of 10,000 shares 
occur. However, such sales do occur and with 
sufficient frequency to call for apparatus to meet 
this need, as it is of prime importance to have 
knowledge of single sales in large blocks. It is 
awkward to record a sale of, say, 50,000 shares 
by resorting to the expedient of adding 9900 
shares five times and 500 shares once to complete 
the transaction, which could be done and the ten 
thousand quantity control relays omitted. . With 
this arrangement facilities are always had for 
recording all sales up to and including 99,900 
shares in One operation and this is carried out 
without providing for wire time in each operation 
for this infrequently used feature. 
Submitted below are samples of perforations 

for several types of quotations: 
1 o 0 0 o o O O. 
2 0 o O 

s (). o o 
4. o o O o O. O. 
6 o o o o 0 
Y Y 2, 2, Z Z Y Y Z. Y. Z. 
is 4 P A D B 7 8 1 g g 

1 o O O 
2 or 

B. 
3 o 

- 4 
o o 
Y Y Z Z. 
5 6 A. A 

l 
2 

C. 
3 o 
4 o 
s 

Z 
7 

At A is the longest operation; the selection 
of a two letter stock as AD, a shelf selection, 
99,500 shares sold at, say, 1874. 
At B-about, the average operation; the se 

lection of a single odd letter stock, 500 shares sold 
and a significant price change in the fraction. 
It should be noted that the third signal perforated 
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in the above example represents the nominating 
operation, indicating that a single letter odd stock 
is to be selected. If a single letter even stock were 
selected key B of row Z would be used, instead 
of key A, for the nominating operation, thus 
actuating the B2 control relays instead of the Bl 
relays. The operation of these relays will be de 
scribed later. 
At C-the minimum operation; recording, say, 

700 shares On a preselected stock without a change 
in price. 

In carrying out the operation of the receiving 
circuit for controlling the dials or indicators of 
the several register units, an arbitrary quota 
tion will be given for, say, a two letter stock, a 
shelf; the quantity is in hundreds and the price 
is in two integers and a fraction. This quota 
tion may be written as follows: AA 1.11%, and 
the quotation is to be registered on the previous 
close shelf. 
Analyzing the steps required for this quotation, 

it will be apparent, after an understanding of the 
hook up of the receiving circuit, that the first 
Operation requires a five unit code to operate the 
huridreds quantity permutation device, and this 
operation also nominates the fraction control re 
lays; secondly, a five unit code is also necessary 
to set the fraction permutation device, which also 
on this operation conditions the nominating con 
trol relay C; thirdly, a five unit code is also nec 
essary after the nominating relays C have been 
prepared, to prepare for operation the stock and 
shelf control relays, together with the units price 
control relays; fourthly, a four unit code selects 
the single letter odd; fifthly, a four unit code 
selects the single letter even; sixthly, a four unit 
code selects the previous close shelf; seventhly, 
a five unit code sets the units price permutation 
device, simultaneously nominating the tens con 
trol relays; and lastly, a four unit code is utilized 
to set the tens permutation device. The steps re 
quired in setting up this quotation, as well as 
the character of the code needed for each step 
in the quotation, may be understood at a glance 
upon the inspection of the following tabulation, 
bearing in mind that abbreviation NRSS refers 
to the nominating control relay Cf. 

" --r---o-o-m-m-m-m------------ 

nit code -- 
ece of O s ey 

board transmitter 

In setting up this quotation in the previous 
close shelf, the following keys are used by the 
operator (see Fig. 33); Y1 for the quantity; Y2 
for the fraction in the price; BL of row Y for 
nominating the stock and shelf and units of the 
price; A of row Z for the single letter odd A; A 
again of row Z for the single letter even of the 
stock designation; A of row Z for selecting the 
previous close shelf of price dials; Y1 for the 
units in the price, and lastly Z1 for the tens in 
the price. I 

Normally, at the beginning of operations, as 
previously explained, guard relay Bf5 (Fig. 6) 
is deemergized and its contacts 44, 442 and 443 
are closed and grounded. Closed contact 42 
grounds conductor 444, energizing winding 445 
of relay 445A (Fig. 4), the odd hundreds quantity 
control relay of pair 88. Relay 445A locks up 
through contact 44, common conductor 44 and 
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contact 44 of the receiving distributor (Fig. 1) 
in the zero position thereof. Closed contact 428 
of relay 445A energizes winding 450 of the even 
control relay of pair B8. When the distributor 
shaft takes motion, even control relay of pair B8, 
as well as other like relays, locks itself through 
its contacts, as 45, conductor 452 to ground 
through contacts 43 of the distributor (Fig. 1). 
Contacts 4 3 close before contacts 44 open so 
that the odd relay, as 445A, of pair B8 (Fig. 4) 
does not release and open the original operating 
circuit of the even relay until after the locking 
circuit of the even relay is closed. The even re 
lay, therefore, remains energized until the dis 
tributor shaft and cam 4ff have completed one 
revolution. Contacts 453 and 454 of the even con 
trol relay of pair B8 are now grounded. Closed 
contact 453 grounds conductor - 455, energizing 
winding 456 of guard relay B5, (Fig. 6) opening 
contacts 44, 442 and 443. Contacts 442 open 
the original energizing circuit for relay 445A (Fig. 
4), permitting it to release when cam contacts 
44 (Fig. 1) open. 

However, before guard relay BS (Fig. 6) be 
came energized, contact 443 thereof grounded 
conductor 457 and closed contact 468, energizing 
through winding 458 relay J', which in turn 
through closed contact 459 energized winding 
460 of relay J, and the latter through closed 
contact 46 energized winding 462 of relay J2', 
grounding contacts 463 and 464. Closed contact 
463 energizes winding 65 of relay J2. As pre 
viously stated, the action of these four relays is 
for the purpose of putting into operation one of 
the two sets of transfer relays for shelf, quantity 
and price, namely, D4, D5, D6, D7, etc. or E4, 
E5, E6, E, etc. and for establishing a circuit for 
the release of the register reset coils as 787 or 
37A of permutation devices as F6 and G6 (Fig. 

10) respectively on the completion of their re 
spective shaft movements, it being noted that the 
reset coils of permutation devices as F4, F5, F6 
are connected to common conductors 738 which 
terminate in contact 476 of relay J3, and if relay 
J3 is energized, battery is supplied to conductor 
738. When relay J3' is energized, contact 474A 
thereof provides battery for conductor 474B to 
which reset coils as 47A (Fig. 12) are multipled. 

Relays J and J2 are held locked by their con 
tacts 466 and 467 and contact 44 of relay B5. 
Relay J2, in being energized, opens contact 468, 
causing relay J to release, leaving relay J 
under control of contact 466 and contact 44f of 
guard relay Bf5. At this time relay B5 ener 
gizes, opening contacts 44, 442 and 443 and 
closes contact 469. As ground is removed from 
contact 44, relay J releases and J2 and J2 
continue energized, due to contact 469, energizing 
winding 470 of relay J2' through contact 47. 

It should be noted that the release of relay J 
and the energization of J2' grounded contacts 
464 and 472, causing common transfer relay 439 
(Fig. 12) of permutation set F-Ffor shelf, quan 
tity and price to energize through conductor . 
472A, closing its several sets of contacts as 478 
and applying battery to conductors as 472B, 
472C-472J (Figs. 8-12 incl.) associated with the 
transfer relays D, D9-D3 of the #1 or F-F 
set of permutation devices. 
Winding 473 of release control relay J3 (Fig. 6) 

is in multiple with conductor. 42A and is ener 
gized when common transfer relay 439 is ener 
gized. Relay J3 is slow to release and is pro 
vided with two sources of energization, namely, 
one through winding 43 as before described, and 

15 
another through contact 475, common conductor 
84 associated with the several tooth or jockey 
wheels as 746A (Fig. 15) of the price shafts as 
20 and wheels as 224 (Fig. 20) of the main quan 
tity shafts as TTQ. That is to say, so long: as 
any one of the price or quantity shafts is in mo 
tion, common conductor 734 is grounded to hold 
release control relay J3 energized. As the latter 
is now energized, contact 478 is closed providing 
battery for the several register release coils as 
4. (Fig. 12) through conductor 788. " . . 
Common transfer relay 439 closed contacts 47 

and 8C. Closed contacts 478 supplied battery 
to conductors 479A and 480A in circuit respec 
tively with windings 48 and 482 of guard relay 
B9 (Fig. 4), and the latter now becomes effective 
Operating relay B9 through winding 482 and 
closed contact 454 of the even hundreds quantity 
control relay of pair B8, thereby opening contact 
483, relieving conductors 698 and 699 of ground, 
and consequently the wipers of the selected per 
mutation devices (Fig. 10), until the stock selec 
tion is complete, if there be a stock selection, as 
the armatures associated with the back contacts 
of the slow to release relays as 495 are connected 
to the common conductor 699. Guard relay B 
may continue to be energized through winding 
48 from contact 647A of guard relay B3 (Fig.2) 
in the event a stock selection is made. If this 
provision were not made, the wipers of the per 
mutation devices for shelf, quantity and price 
would ground their several contacts as the wipers 
passed over then. 
The receiving circuit is now prepared for the 

reception of the first group of pulses, in starting 
to transmit the assumed quotation A. A. L. 114, 
and the perforations from the Y key transmit 
the first and fifth pulse over the single trans 
mitting circuit 70 (Fig. 1), to transmit the hun 
dreds quantity digit "1". The receiving distribu 
tor takes motion, contact 43 is closed and 44 
is opened. Thus, contact 446 of the odd control. 
relay of pair B8 (Fig. 4) is relieved of ground, 
causing the odd relay 445A, to release, closing 
contact 429 which grounds closed contact 484 
and conductor 484A, energizing transfer relay 
D6 (Fig. 10), closing its contacts as 486 and 488 
to the bus wires as 84, 487 etc. of the receiving 
distributor. - 

Wipers 75 and 403 of receiving distributor A 
(Fig. 1) continue to advance and, as a first se 

S 

45 

50. 
lecting pulse is transmitted, relay 40? will apply. 
ground through the wipers to the #1 segment 
404, conductor 84, closed contact 486 of transfer 
relay D8 (Fig. 10), energizing operating coil 487A, 
tripping the #1 code disc 488. Relay 40 releases 
and operates again just as the distributor wiper 
reaches the fifth position grounding conductor 80 

55 . 

to operate relay B4 as described later, and subse- . 
quently cam 0 (Fig. 1) closes, contact 42, 
grounding conductor 487, closed contact 488 (Fig. 
10), energizing trip coil 489, actuating the set and 
reset disc 490 to remove its associated zero stop 
arm, and dropping into place the #1 stop arm, 
permitting the striker arm as 3 (see Fig. 25) 
and wiper 49 (Fig. 10) of permutation device 
FS to advance to the #1 contact 492. 
Movement of shaft of permutation device 

F6 caused jockey wheel-493 to take motion, mo 
mentarily closing contact 494, energizing slow 
to release relay 495, closing contact 496 and open 
ing contact 49. Closed contact. 496 is now in 
circuit with conductor 48 D and the grounded 
closed contact 48 C of the common transfer re 
lay 439 (Fig. 12), and this circuit extends to con 
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tacts TB3 and 752 (Fig. 10) and conductor T 
over the conducting rings of permutation device 
GS and conductor BSD, which is wired to the 
thousands quantity odd control relay of pair 
B7 (Fig. 3), but this circuit is without effect, 
namely, to energize the thousands quantity con 
trol relays from the hundreds quantity permuta 
tion device, as wiper 48 (Fig. 10) does not 
bridge contacts 2 and 8 for the wiper is now 
on the #1 contact 492. However, on the fifteenth 
position of the wiper 9, when the latter cuts 
in contacts 762 and T, the odd control relay 
of pair B may be energized when the quantity 
is in even thousands from the hundreds quantity 
permutation device. 
When shaft of permutation device stops, 

relay 495 deenergizes, closing contact 49, ex 
tending the circuit comprising conductors 600 
and 99 to the common 702, but this circuit is 
without effect as contact 83 of guard relay 
BO (Fig. 4) is open, guard relay B9 being ener 
gized from closed contact 478 of the common 
transfer relay 439, conductors 400A and closed 
contact 454 of the even or mate control relay 
of pair B8, as previously explained. In other 
words, even though slow relay as 495 is deener 
gized, ground is not extended to commons as O2 
and associated wipers until stock selection is con 
plete, if there is to be a stock selection. As previously pointed out, the operation of key 
Y perforates the tape for the first and fifth 
pulses. The first pulse in this connection has 
already been employed to set the hundreds quan 
tity permutation device. The fifth pulse is ulti 
lized to nominate in this instance the odd frac 
tion price control relay of pair B4 (Fig. 5). The 
fifth pulse is received when the wiper is on seg 
ment 408 of the receiving distributor (Fig. 1), 
and causes ground to be applied to conductor 
BD, conductor 499 (Fig. 4), closed contacts 42 
and 433 of the hundreds quantity control relays 
of pair B8, conductor 60 to winding 434 (Fig. 5), 
energizing odd relay of pair B4 which in turn 
energizes, in a manner hereinbefore set forth, 
its mate or even control relay. Energization of 
even control relay in the Bf4 pair grounds con 
tacts 60Z and 602. Closed contact 62 ener 
gizes winding 603 of guard relay Blts (Fig. 6). 
Closed contact 602 retains guard relay B9 (Fig. 
4) energized through winding. 482. At this time 
the receiving distributor completes its first revo 
lution, opening contact 4 f3 and closing contact 
44, and the even relay of pair B8 releases as 
ground is removed from its locking contact. This 
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relay now opens, at its contact 484, the circuit 
of transfer relay D6 (Fig. 10), which thereupon 
releases and disconnects permutation device F 
from the distributor bus pairs. The other con 
tacts of the even B8 relay have no effect at this 
time because relay B9, formerly energized through 
contact 454, is now held through contact 2 of 
the B4 relay, which has locked itself over lead 
44 to distributor contact 44. The ground on 
lead 455 from contact 45 is no longer needed 
as relay BS (Fig. 6) is now held by ground from 
the even B4 relay over lead TSTA. 
When the distributor starts its next revolution 

contact 43 is again closed and contact 4f opens. 
The even B4 relay (Fig. 5) is, therefore, locked 
to ground on lead 452 while the odd Bll relay 
releases. Ground is now applied from contacts 
42A, 423 and conductor 42B to energize trans 
fer relay DO (Fig. 12). Relay D connects 
the magnets of permutation device to the dis 
tributor over leads , etc. 
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On the next operation, the perforations from 

the Y2 key are employed to send the second 
and fifth pulse, in order to transmit the fraction 
signal A. 4 ". 
40S, conductor 83, closed contact 423D of relay is 
.D., energizing operating coll 605 for operating 
its associated #2 code disc 606. After, the dis 
tributor passes the fifth position, can 40 grounds 
conductor 487 and through closed contact 423C 
energizes trip coil 607A, actuating trip disc 607B, lo 
raising its zero stop arm and dropping into place 
the #2 stop arm, permitting its corresponding 
striker arm and the wiper 07 to advance to the 
#2 contact 0. 

The second pulse grounds segment 

Also on this operation, the fifth pulse becomes 5 
effective to Operate the nominating control re 
lays C. The fifth pulse from segment 408 grounds 
conductor 0, closed contacts 424A, 424 of pair 
of control relays B4 (Fig. 5) and conductor 

9, energizing winding 425 of the odd control 90 
relay in pair C (Fig. 1). 
having energized, contacts 426 and 427 are closed. 
The former locks up relay 425A from contact 
48 which remains closed for the remainder of 

this revolution, and at the beginning of the next is 
revolution due to the cut away portion on cam 
B44 maintaining contact 643 grounded. 

Odd control relay 425A 

Closed contact 427 energizes even control relay 
428A, which locks up through contact 429 and 
closed contact 43 after the distributor starts its 30 
next revolution. Contact 430 is also closed, caus 
ing relay C to energize, closing its contacts as 
43 to transfer from the receiving distributor 
to the control relays such pulses as may be sent. 
Closed contact. 645 of relay 428A energizes wind- as 
ing 4 of guard relay B3 (Fig. 2), grounding 
contacts 422 and 647 for extending the opera 
tion of the receiving circuit to such other control 
relays of a higher order that later will be ener 
gized. 
Contacts B09Z and 640 of guard relay B3 are 

also grounded, and the former sets up a circuit 
through conductor 88, closed contact 60 of relay 
H2 (Fig. 1) to energize successively relays H', 
H., H2' and H2; that is, relay H is first ener gized through closed contacts Gosz and 66. Re- ' 
lay BI' closes contact 6 which energizes relay 
H through winding 62, closing contact 63, 
and the latter energizes relay H2' through wind 
ing 64, closing contact 6f 5, which in turn ener 
gizes relay H2 through winding 86. r 

Contact 64 of relay B3 (Fig. 2) is a make be 
fore break contact and it is now operated, ground 
ing conductor 640A contacts 68 and 69 (Fig. 1), 
holding energized winding 64 of relay H and 
also energizing winding 642 of relay H2. Relay 
H' was energized only momentarily, as it was 
released by contact 6 when relay H2 was en 
ergized. Thus, contact 623 was momentarily 
grounded, grounding closed contact 624 and con 
ductor B25, energizing reset coils 626, 627 and 628 
(Figs. 7 and 8) of the #2 set of permutation de 
vices, a part of set G-G, releasing such permuta 
tion devices for stock and shelf as may have been 
set on the last operation. 
As relay H is now released, contact 643 is 

closed, grounding closed contact 629 and con 
ductor 3, and hence energizing common trans 
fer relay 435 (Fig. 7) which closes contacts 633 
and 682 to energize transfer relays D and D2 
(Fig. 8), if their corresponding stock control re 
lays are nominated for operation. Guard relay 
B (Fig. 2) will continue energized during the 
stock selecting operation, grounding contact 640, 
holding energized winding 64 of relay Hi (Fig. 
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1), closing its contact 63, energizing winding 64 
of relay H2", which opens contact 62B, prevent 
ing the operation of common transfer relay 436 
for stock selection of the #2 set of permutation 
devices. 
The circuit is now prepared for the third step of 

the operation, and the BL key of the Y row trans 
mits the first, second, third and fifth pulse; that 
is, schematically these pulses or signals may be 
represented as: 

: 

O 5 

These pulses serve, respectively, for nominating 
the odd and even stock letters, the units price 
digit, and the shelf selection. The receiving dis 
tributor takes motion for the next revolution. 
Contact 643 of cam 644 is opened, releasing odd 
control relay 425A. in the C group, the even relay 
428A is held locked up by closed contacts 429 and 
4 3. Ground is found on segments 404, 405, 406 
and 408, momentarily grounding respectively on 
each pulse, conductors 84A, 83A, 52A and 80A, 
thereby energizing odd control relays of pairs 
BS, B2 (Fig. 2), B 3 (Fig. 5) and B4 (Fig. 2) 
through windings 45C, 420A, 654A and 86A re 
spectively. Each of these odd control relays is 
held locked up by grounded contacts as 430 and 

B (Fig. 1) until its order of operation is 
reached, which takes place on the next or later 
revolutions of the distributor. 
The receiving distributor completes the revolu 

tion, contact 33 opens, releasing even relay. 428A 
of pair C, opening contact 430 which releases 
relay C, freeing segments 404, 405, 406, 07, 408 
from the Windings of the several control relays 
and freeing the odd relay of pair BA from control 
by the C relays. 

Since the odd relays of pairs B, B2, B4 and 
B 3 (Figs. 1, 2 and 5) have been energized, the 
mate or even control relays thereof are also en 
ergized, grounding contacts 42 and 683 which 
hold energized, through conductors 42A and 
683A, guard relay. B3, Guard relay B5 (Fig. 3) 
is also energized from two sources, namely, from 
closed contact 322 of B3 (Fig. 2) and winding 
6433 So long as guard relay B3 is energized, and 
from closed contacts 649 and winding 650 so long 
as the even relay of pair B4 is energized. 
Guard relay B3 energizes guard relay, B5 (Fig. 

3) and the latter extends guard circuit 647A to 
energize guard relay B9 from closed contact 65. 
For restraining certain of the quantity and price 
control relays from further operation, once they 
are energized, until their order of operation has 
been reached, contacts 652 and 653 are provided 
on guard relay B5. If closed, contact 653 grounds 
conductor 654C to continue energized Winding of 
odd control relay of pair B3 (Fig. 5) through, 
the locking contact 654, provided this relay has 
been nominated. If closed, contact 652 grounds 
conductor 455 and energizes winding 456 of the 
guard relay B15 (Fig. 6). Also guard relay Bf 5 
is energized, if any of the even quantity and price 
control relays is energized, through contacts as 
453 of pair B8, or contact 655 of pair B3, if 
closed, guards circuit 757A and winding 603 of 
the final guard relay B5. 
As both pairs of stock control relays Bi and B2 

have been energized, a double letter stock selec 
tion is to be made. Through closure of contacts 

47 and 684 of pair B (Fig. 1), conductor 658 
is grounded, momentarily energizing the single 
letter odd stock shift relay S (Fig. 13). Through 
closure of contacts 656 and 685 of pair B2 (Fig. 
2), conductor 659 is grounded, momentarily en- . 
ergizing the single letter even stock shift relay T 
(Fig. 13). Attention is directed to the fact that 
locking circuit 658A of odd shift relay S is con 
trolled from cams 660 and 660' of the even single 
letter permutation devices F2 and G2 (Fig. 8), 
that is to say, cams 660 and 660' normally ground 
their spring contacts 660A and 660B, grounding 
locking circuit 658A of the odd shift relay S. If 
either the permutation devices F2 or G2 are in 
motion, their shafts operate cams as 660 and in 
terrupt this locking circuit. Also, it should be 
noted that the locking circuit 659A for the even 
shift relay T is controlled by cams 36 and 36' of 
the single letter odd permutation devices F and 
G (Fig. 7). Normally, cams 36 and 36' close 
their spring contacts 36A and 36B and ground 
locking circuit 659A, but if either permutation de 
vices F and G. take motion, the movement of 
cams 36 and 36' interrupts this locking circuit. 

It follows that on a double letter stock Selection 
both shift relays Sand Twill first be momentarily 
energized, but inasmuch as both stock permuta 
tion devices F and F2 are set in motion as will 
be later described, both of the locking circuits 
658A and 659A for shift relays S and T will be 
interrupted and both of these relays accordingly 
will deenergize. However, on a single letter stock 
Selection a selected shift relay will be energized 
and will remain locked up until a new stock selec 
tion is made. 
The receiving circuit is now prepared for the 
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selection of the stock, shelf and units of the price. 
AA is transmitted and the receiving distributor 
starts rotating to receive the first character sig 
nal. Consequently, contact A (Fig. 1) is 
opened and 43 is closed. Closed contact S 
energizes winding 49 of control relay is 5A and 
retains it energized for this revolution of the dis 
tributor. Contact 44 opening, released through 
winding 46, odd relay 45, grounding contacts 
66, 662, conductor 663, energizing transfer relay 
D (Fig. 7) through closed contact 632 of the 
common transfer relay 435. Transfer relay Df 
will remain energized for this revolution of the 
distributor. 
As key A of row 2 transmits only the first 

Selecting pulse, ground is now found on segment 
404, conductor 84 energizing operating coil of 
device F (Fig. 7) to displace code disc 6 to per 
mit the #1 stop bar to become effective when the 
trip coil 20 is energized, which takes place after 
the wiper crosses the fifth selecting segment 408 
of the distributor (Fig. 1) as the latter continues 
in motion, causing contact 42 to close and 
ground conductor 487 and closed contact 66 
(Fig. 7), and accordingly energize trip coil 20, 
releasing its associated Striker arm and Setting 
it into the path of the #1 stop bar, and in this 
position wiper 24 comes to rest on the #1 con 
tact 669. 

Continuing in motion, the receiving distributor 
completes its revolution, opening contact 43 and 
closing contact 4f 4, releasing the even control 
relay of the B pair and the corresponding trans 
fer relay D. The even relay of pair B opened 
contact 42 f, freeing winding 420A of the B2 odd 
relay so that it may release on the next revolution 
of the distributor. 

It should be noted that on the movement O. 
shaft of permutation device F. (Fig. 7) toot. 
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18 
wheel 25 momentarily closed contact 26 to en 
ergize slow relay 438, freeing contact 670 from 
ground so that wiper 24 will be free from ground 
until the selected contact is reached. Relay 
438 now deenergizes, grounding commons 28, 23A 
and contact 669 through wiper 24. 

Now, on the movement of shaft of permuta 
tion device F, cam wheel 36 was advanced out 
of its zero position, opening locking circuit 659A 
of shift alay T, bearing in mind that control 
relays of pair B, when both energized, initially 
energize shift relay S and the pair B2 relays ini 
tially energize shift relay T, but that the locking 
circuit 659A of S is controlled by the permuta 
tion devices as F2 or G2 of pair B2, and that of 
the T relay is controlled by the permutation de 
vice as F or G, as previously explained. 
Ground on common 23A grounds' conductor 

672, energizing start relay 673 (Fig. 14), closing 
contact 674 which grounds conductor 64A, ener 
gizing clutch magnet 50T (Fig. 13), causing gear 
502 to mesh with the driving gear 505 and to 
drive shaft 675. The several wipers as 788 of the 
A-A unit (Fig. 14) now advance. Wilper 500A 
of bank 80 finds ground on the #1 contact 8f OA, 
as ground was extended thereto from the #1 con 
tact 669 of permutation device F through con 
ductor 669A, the latter passing through cable 
FG1. Consequently, stop relay 675K is ener 
gized, opening contact 676, removing ground from 
circuit 674A, releasing clutch magnet 507 (Fig. 
13) and the several wipers of the switch unit 
A-A come to rest on the #1 contacts. 

For setting the wipers of verticals of stock 
switch unit B-B to predetermined contacts of 
associated banks, the second of the A characters 
is now received on the next revolution of the dis 
tributor. The B2 control relays, having been 
Selected, transfer relay O2 (Fig. 8) is energized 
and remains energized until this revolution is 
completed. Ground is found on segment 404, 
conductor 84 to energize operating coil 636 and 
set its corresponding disc when the trip coil 635 
is energized from closed contact 42, after the 
fifth pulse position of the receiving distributor, 
causing the #1 stop bar to fall in position and 
comprise an abutment for the respective striker 
arm, and the wiper 87 comes to rest on contact 
68. 
Due to the Operation of jockey wheel or ratchet 

25, ground is renoved from contact B70B and 
conductor 679 of start relay 682 (Fig. 14), but on 
stoppage of shaft of permutation device F2, con 
tact 60B is closed, grounding conductor 679, 
energizing start relay 682, closing contact 682A, 
which in turn energizes magnet 68 (Fig. 13) 
through conductor 6828. Consequently, shaft 
675F takes motion. Also, the #1 contact 68 and 
conductor 678A are grounded, grounding the #1 
contact 50 A of bank 84 of the switch unit B-B. 
Hence ground is extended to wiper 50, energiz 
ing stop magnet 680, opening contact 680A, de 
energizing clutch magnet 68, causing shaft 675F 
to stop with wipers as TTC of unit B-B on the 
selected contacts, and in this particular instance, 
On the it 1 contacts. 
In the movement of permutation device F2, 

Cam 660 opened contact 660A, freeling the locking 
conductor 658A for the odd shift relay S of 
ground, and deenergizing closed its back contacts 
as Y. Consequently, since permutation devices 
F and F2 both operated, shift relays S and T are 
both deenergized, connecting the various shelf 
magnets and dial magnet circuits passing 
through cable FGs through the back contacts of 
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shift relays S and T to the wipers of the second 
or transfer vertical of unit A-A. In this in 
stance, as the wipers of the second vertical of 
unit A-A are on the it contacts, the shelf mag 
net and dial magnet circuits of cable F3G3 ex 
tend to commons as fB of the second vertical 
of Switch unit B-B. 
The receiving distributor completes its revolu 

tion, releasing the even relay of pair B2 and the 
corresponding transfer relay D2. Contact 42 of 
even relay 45A (Fig 1) and contact 683 of the 
even relay of pair B2 (Fig. 2) are now open, free 
ing windings 646 and 686 of guard relay B3 of 
ground. Thus, guard relay B3 deenergizes and 
opens 422, removing ground from winding 86A 
of the odd relay for shelf pair B4, preparing it 
for release on the next revolution of the ristribu 
tor. As the odd control relay of pair B4 has been 
nominated, its mate relay is energized and con 
tact 649 is closed. Thus it is evident that, al 
though ground has been removed from contact 
422 of guard relay B3, still guard relay B5 (Fig. 
3) will be energized through winding 650 and 
closed contact 649 of even relay of pair B4. 
In deemergizing, guard relay B3 also removed 

ground from contact 640, conductor. 640A and 
locking contact i? of relay H. (Fig. 1), deener 
gizing the latter. Consequently, contact 629 is 
opened, releasing the common transfer relay 435 
(Fig. 7). Also contact 63 of relay H is opened, 
freeing winding 64 of relay H2 from ground. 
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But as contact 67 of guard relay B3 makes 
before contact 640 breaks, conductor 6 TA is 
grounded, grounding closed contact 62 and Wind 
ing 2A of relay. H2', and relay H2 continues 
energized until another stock selection is made 
to set up circuits to energize the common transfer 
relay 436 and associated transfer relays as El, 
E2 of the #2 set of permutation devices. 
Open contact 647 of guard relay B3 (Fig. 2) 

renoves One source of ground from windings. 48 
and 652A, which are in multiple, of guard relays 
B9 and BO (Fig. 4), placing the latter under 
control of closed contact 65 (Fig. 3) and guard 
circuit 64A associated with guard relay B5. 

In the selection of the previous close shelf of 
the stock register unit AA, the signal transmitted 
by key A of the Z group characters is now re 
ceived on the receiving distributor on the next 
revolution thereof, and inasmuch as the shelf 
control relays of pair B (Fig. 2) have been 
previously nominated and are how energized and 
common transfer relay 439 is still energized, cir 
cuit 427J will be established on the of zero posi 
tion of cam 4, to energize, relay D3 (Fig. 18) 
which closes its contacts, connecting the receiv 
ing distributor with the shelf permutation device 
F. Ground is found on segment 404, and con 
ductor 84, energizing coll 637, and when trip coil 
637A has been energized due to cam 40 closing 
contact 42, wiper 68 is positioned on the #1 
contact 689. The previous close shelf magnet 
circuit 90, however, is free of ground until the 
slow relay associated with permutation device F3 
deenergizes, and when this occurs on stoppage of 
its shaft , ground is now extended to back con 
tacts as y of shift relays T and S (Fig. 13) 
through circuit 90, conductor 693, wiper 694 
(Fig. 14), the #1 contact 695, conductor 695A, 
wiper 69, the #1 contact 696A, and the previous 
close shelf magnet conductor 697 confined in 
cable CDL, which extends to and operates magnet 
69A (Fig. 18) of the previous close shelf PC of 
register unit DL, that is, the #1 dial group for 
the double letter stock AA under consideration. 
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Now the receiving distributor completes its 

revolution and the even relay in the B4 pair 
(Fig. 2) is deemergized in a manner as before 
described, freeing contact 649 of ground, releas 
ing guard relay B5 (Fig. 3), opening contact 65 
which removes ground from guard conductor B4A 
and winding 48, releasing guard relay B9 
(Fig. 4) and grounding contact 483, conductors 
698, 699 (Fig. 10), contact 497 of slow relay 495 
of the hundreds quantity permutation device F6, 
common 702, and the several arms of wiper 49 
which extends ground to the HQ shaft start 
relay over conductor Ti O and to the selected con 
tact 492. Conductor TO is bonfined in cable 
FsGs and terminates in contact T if (see Fig. 20). 
In the Zero position of can 7A, contact T if 
makes with spring contact TB. Thus start 
circuit 0 is extended to start hundred quantity 
shaft start relay T12, energizing the latter, 
grounding contact 722, which ih turn energizes 
clutch magnet T.23 (Fig. 19), putting the rihain 
hundred quantity shaft HQ in midtion. 
As the hundreds quantity dial magnet circuit 
5D is in multiple with the hundreds qualitity 

start shaft magnet circuit Tie (Fig. 10), hun 
dreds quantity magnet 900 of register unit DL, 
(Fig. 18) will also be energized. Thus, as fain 
quantity shaft HQ is in motion, dial shaft, 902 
actuated by shaft HQ also takes motion and since 
dial magnet 900 has been energized, dial or indi 
cator 90 rotates with the dial shaft 902 until the main positioning shaft HQ is stopped, at which 
time magnet 932 is released from shaft HQ but 
the latter again picks up notion and completes 
its revolution and stops, this action will be nore 
fully hereinafter disclosed. 
When guard relay B5 was released, guard relay 

39 also released, closing contact, 8 which 
grounded conductors 633 and 699, and it should 
be observed that conductor 699 also, through 
closed contact 8 of sioW relay 6 of fraction 
price permutation device Ffe (Fig. 12), extended 
ground to common (3 and through wiper 69 to 
common . Thus, as in the case of the hun 
dreds quantity permutation device, two circuits 
are established. In this instance, fraction price 
start shaft magnet circuit 9A is established, and 
secondly, the fraction price magnet circuit 5 
is completed. Tracing circuit O9A, it is seen 
that it passes through cable FicC10 and is in 
circuit with start relay 73 (Fig. 15) associated 
with the fraction price shaft 203. Therefore this 
relay is energized, which in turn energizes clutch' 
magnet 739 through closed contact 730, setting in 
motion shaft 283 and heart shaped cam 749 
(Fig. 20), displacing the shaft FP and setting the 
fraction dial shaft, 2 (Fig. 18). 

However, a circuit is also established for frac 
tion dial magnet 985 of register unit DL, as the 
fraction price dial circuit 5 is in multiple with 
the start circuit 09A (Fig. 2). Traced, the 
fraction price magnet circuit comprises conductor 
75, confined in cable F3G3, spring contacts fp 
(Fig. 13), contacting back contacts y of shift 
relays T and S, conductor 905, contact 77 of 
bank 82 (Fig. 14), conductor TTA, common 
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TB, wiper 7f7C, conductor TTD, passing 
through CDI. and connecting dial magnet 904 
(Fig. 18). 
Thus it is apparent that guard relays B9, BO 

comprise means for holding ground from the 

75 

stock selector wipers of stock units A-A, B-B 
during their movement, and putting ground on 
the wipers immediately after each operation, or 

19 
where a series of successive quotations are made 
On a preselected stock. 
Apropos of the permutation device F6 (Fig. 

10), wiper 49 now rests on the selected contact 
492. Consequently, a shaft stop circuit is es 
tablished for main shaft HQ. Traced, the circuit 
includes grounded conductor 704, confined in 
cable FeC6, contact 79 (Fig. 19), brush 724, con 
ductor 734A, and stop shaft relay 725 (Fig. 20) 
which now energizes, opening its contacts 72 
and 28, and closing contact 35. Open contact 
2f removes ground from the locking contact 720 

of start relay 72 and the latter deenergizes, 
opening contact 722 which removes ground from 
conductor 722A, releasing clutch magnet 723 and 
accordingly stopping shaft HQ at a selected posi 
tion. - 

Also wiper 607 of permutation device FC (Fig. 
12) is now on the selected contact 608. Hence, 
a stop circuit is established for stopping the frac 
tioni price shaft 203. This circuit includes 
grouhided contact 608, conductor 608A, which 
passes through cable FloG10 and terminates on 
contact 608B (Fig. 15), now grounded, brush 

f 9A, common 742, conductor 742A, and stop 
relay 43 which now energizes, opening contact 
737 and closing contact 45. Open contact 737 
removes battery from start relay 3, accord 
ingly deenergizing clutch magnet 739, stopping 
shaft 203 at a predetermined position. 
As the dial operating magnet 900 (Fig. 18) of 
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the hundreds quantity and the fraction price 
magnet 904 have been operated, the quantity dial 
90 is drawn into engagement with its shaft and 
the fraction dial 906 is ready to take its selected 
position. In other words, in the case of a price 
dial as 906, the opposed springs disposed within 
the dial have been tensioned upon movement of 
its shaft and the dial follows the position of the 
shaft, due to release of the tension in the springs 
after its dial magnet is energized. On the other 
hand, a quantity dial as 96 takes motion with 
its shaft, as previously pointed out, when its dial 
magnet is energized, and the dial stops and is dis 
engaged from the shaft at its predetermined po 
sition, upon the deenergization of its magnet, 
however bearing in mind that its corresponding 
shaft as SG2 continues its motion until the revo 
ution is completed, that is to say, the quantity 
shafts return to zero or normal position after 
they have set their dials to predetermined posi 
tions and the price shafts remain in their Se 
lected positions. 
On the forward movement of shaft HQ, jockey 

wheel 729 (Fig. 20) rotated, closing contact 3 
until the shaft completed a full step closing a 
circuit through contacts 730, to continue ener 
gized clutch magnet 23 if stop relay 725 has 
been prematurely deenergized. 

Also, on the movement of shaft HQ, contact 
3 momentarily grounded, grounding common 

conductor 33 and the locking contact 475 of re 
lease control relay J3 (Fig. 6) to continue the 
latter energized until all the quantity and price 
shafts have completed their movements. This 
circuit is for the purpose of retaining on short 
Operations a release circuit, already alluded to, 
for the quantity and price reset coils as 747 (Fig. 
10), as in actual practice a subsequent quotation 
may be recorded on the #2 set of permutation 
devices before the quantity and price shafts have 
completed their operation. Thus it is seen that 
with this set up each of the quantity and price 
reset coils as 747 is provided with an independent 
release circuit and it is operative on the comple 

35 

40 

45 

50 

55 

60 

70 

75 



5 

0 

tion of the shaft movement, namely, at a time 
when a stop relay as 725 (Fig. 20) is energized, 
closing contact as 735, grounding conductor 736 
connected to a corresponding reset coil as 37 
(Fig. 10) which energizes and now becomes ef 
fective as battery is supplied thereto from closed 
contact 476 of relay J3 (Fig. 6) through conduc 
tor 38. 

If selected, quantity shafts HQ, TQ, TTQ, HTQ 
are first set to predetermined positions, that is, 
they start from the normal or zero position and 
are momentarily stopped at a predetermined po 
sition and then continue in motion, completing 
their revolution, stopping again at their normal 

30 

position. Thus, permutation device as F6 (Fig. 
10) would be restored to normal with wiper 49 
in its zero or ineffective position, and since ground 
is removed from the stop relay circuit 704, stop 
relay 725 (Fig. 20) is deemergized, opening con 
tact 735 and closing contacts 72 and 726. Closed 
contact 72 f is without effect, as start relay T12 
is deenergized. Herce, contacts 26, 733 and 
32 are closed. Contact 732 is closed due to the 

off-normal or zero position of can 7 A. It 
follows that a circuit is again established to en 
ergize clutch magnet 723. Traced, this circuit 
includes grounded contact 726, closed contact 
33, closed contact 732, conductor 722A, solenoid 
or clutch magnet T.23 (Fig. 19) and battery. It 
is evident, therefore, that shaft 207 drives shaft 
HQ forward until the latter reaches its zero posi 
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tion, namely, at the time where contact 732 falls 
into its zero or normal relationship with cam 

A, opening contact 732. 
Apropos of the fraction price shaft 203 (Fig. 

15), start relay 3 was energized from conductor 
709A, hereinbefore mentioned, closing contact 
738, energizing clutch magnet 739. Shaft 203 
takes motion, actuating cam 40 and moving main 
fraction price shaft FP to its selected position. 
Also wiper if 9A is carried forward and finds 
ground on contact 608B, energizing stop relay 
743. Contact 737 is opened and contact T45 is 
closed. The former disables the start relay 73, 
deenergizing clutch magnet 739 and consequent 
ly stopping shaft 203, can 40 and main frac 
tion price shaft FP in their new selected posi 
tions, and movement of shaft FP positions shaft 
20 (Fig. 18) of register unit DL to the (A) 

position, causing the fraction dial 906 to dis 
play 4. 
As contact 745 (Fig. 15) is also closed, a re 

lease circuit 746 for the fraction price reset coil 
747 (Fig. 12) is also established, energizing reset 
coil 747 through conductor 38 and closed con 
tact 476 of relay J3 (Fig. 6). Thus permutation 
device Flo (Fig. 12) is reset to normal, and as 
ground is removed from conductor 608A, stop 
relay T43 (Fig. 15) is deenergized. 
Jockey wheel T46A, in movement, closes con 

tacts 747 and 748. The latter provides pulsating 
ground to release circuit T34 to continue ener 
gized release relay J so long as price shaft as 
203 is in motion. Closed contact 47 provides 
battery to start relay 3 to insure a full step of 
the fraction price shaft. Up to this point the 
quantity dial 90 registers 1 and the fraction 
price dial 906 indicates A. 

During the above operation additional char 
acters are being received and the units in the 
price is next. For this step, character Y, con 
sisting of the first and fifth selecting pulses, is 
received. The receiving distributor starts, re 
leasing odd control relay 654A of pair B3 (Fig. 
5) as ground is removed from its locking contact 
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44 in the off zero position of cam 4. Transfer 
relay D9 (Fig. 11) now energizes as before de 
scribed, connecting the operating coils of permu 
tation device F9 to the receiving distributor, and 
the transmitted pulses operate selected operat 
ing coils of permutation device F9 to set wiper 
749 on contact 750. The operation is as before 
described, that is to say, upon stoppage of shaft 
of permutation device F9, when its wiper rests 
on a selected contact, three circuits are estab 
lished, namely, first, start circuit 709B to ener 
gize the start relay 9 f6 (Fig. 15) of the units 
price shaft 202 and to set the latter in motion; 
Secondly, units dial magnet circuit T 5A (Fig. 
11), multipled to start circuit 709B, is grounded, 
completing a circuit through back contacts Y of 
shift relays T and S (Fig. 13), conductor 90, 
the #1 contact of bank 8 (Fig. 14), the #1 
contact of bank 9 f f, conductor 7 TE, confined in 
cable CDL, and conductor TTE is in circuit with 
units magnet 92 (Iig. 18), energizing the latter; 
and thirdly, stop shaft relay circuit 95 is ground 
ed, Suhsequently causing stop relay 97 (Fig. 15) 
to energize, disabling start relay 9 ? 6, and the 
units shaft 202, cam 2.8B (Fig. 20), shaft UP 
and dial shaft 9 (Fig. 18) are set at their se 
lected positions. The units dial 98, having been 
released by the energization of magnet TTE, 
moves to a position to register or display 1. 

Particularly, attention is directed to the fact 
that in the transmission of pulses to set the units 
price permutation device F9, the receiving dis 
tributor also received a fifth pulse on segment 
408, grounding conductor 80 and closed contacts 
75 and 752 of control relays B3 (Fig. 5), ener 
gizing through conductor T53A odd control relay 
of pair B2. In other words, the operation of 
the units control relays sets up a circuit adapted 
to receive the fifth pulse from the receiving dis 
tributor and nominate or prepare for operation 
the tens pair of control relays B 2, which are 
effective on the next revolution of the receiving 
distributor. 

For completing the registration of the quota 
tion, in this instance to set the tens dial 920 
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to a selected position, the signal Y is now re 
ceived. It should be noted, however, that opera 
tion of control relays of pair B2 energizes trans 
fer relay D8 (Fig. 1) to close its contacts to 
receive any pulse from the distributor, which in 
this case operates the tens permutation device 
F8 and positions wiper 755 on contact 756. Thus, 
circuits are established, in a manner as before 
described, to advance the tens price shaft 20 
(Fig. 15) and stop the latter and the tens dial 
shaft 8 (Fig. 18) at a selected position. Also 
a circuit has been completed to energize tens 
dial magnet 925, releasing the dial 920 until its 
springs are without tension, and in this position 
dial 920 displays 1. The full quotation is now 
in view, that is, for stock AA the quctation 
appears on dial group DL in the accumulative 
quantity and current shelves CQ and CU and the 
quotation registered is 1 (00) shares as the quan 
tity, at 114 as the price, which may be written 
as AA.1.114. 
In the example chosen, the price (114) may 

have been registered on the previous close shelf 
only, that is, the fractions, units and tens shafts 
20, 9 and 8 respectively, are positioned as 
before described, and upon operation and release 
of magnet 69A, dials 93, 932 and 933 take a 
position corresponding to their associated shafts 
due to the release of tension in their dial springs. 
. The receiving distributor completes its last rev 
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olution, opening contact 43 which removes 
ground from common conductor 452 and the 
locking winding 452A of the even tens control 
relay of pair B2 (Fig. 5). Transfer relay D8 
is deemergized. Contact 757 is opened, removing 
ground from conductor TSA, deemergizing final 
guard relay B (Fig. 6) which opens contact 
469 and closes contacts 44, 442 and 443. Closed 
contact 442 through conductor 444 energizes the 
hundreds odd quantity control relay of pair B8 
for the next operation. Contact 44 makes before 
contact 469 breaks and retains relay J2 energized 
through closed contact 467. Closed contact 443 
is without effect as contact 468 of relay J2 is Open. 
Open contact 469 removed ground from lock 

ing circuit 47 of relay J2', releasing the latter 
and accordingly opening contacts 464, 463 and 
47 and closing contact 759. Open contact 64 
removed ground from contact 472 and conductor 
4T2A, releasing the #1 set common transfer relay 
439 (Fig. 12), and also deenergizing release relay 
J3 (Fig. 6) which opens contact 476, renoving 
battery from common conductor 38 to which 
the quantity and price set and reset coils as 47 
are in multiple. 
Relay J2 is held up from closed contacts 4 

and 467 and contact 758 is closed. Relay J2 is 
now disabled. Thus ground is found on closed 
contacts 758, T59 and conductor 759A, energizing 
the common transfer relay 440 (Fig. 12) for the 
#2 set of permutation devices. Additionally, on 
this operation relay J3’ (Fig. 6) is energized as 
conductor 759B is in multiple with conductor 
759A, grounding closed contact 475 of relay J3, 
energizing relay J3' which opens contact 4 and 
closes 474A. The former removed ground from 
conductor 473, the original operating circuit for 
relay J3, The latter provides battery for con 
ductor 474B to which set and reset coils as 47A 
(Fig. 12) of the quantity and price permutation 
devices of the #2 set or set G-G are in multiple. 
Relay J3’ (Fig. 6) is retained energized through 
locking contact 76 A, now in circuit with com 
mon conductor T34, which receives pulsating 
ground, if any, of the quantity or the price shafts 
are in motion. Relay J3' is slow to release, as 
is the case of relay J3, and consequently relay: 
J3 will be held locked up until the quantity and 
price shafts are without movement. 
In a word, relays Ji, J' prepare circuits as 

previously disclosed, say, for the first quotation 
to be received by the #1 set of permutation de 
vices, and while the stock, quantity and price 
shafts are in motion to register the first quota 
tion, relays J2, J2 operate to prepare circuits 
for the second quotation which is received on 
the #2 set of permutation devices, and while the 
quantity and price shafts are in motion to regis 
ter the second quotation, the third quotation is 
prepared for recording by relays Ji, Ji', etc. 
Thus it is seen that, while the quantity and price 
shafts are in the process of setting up a quota 
tion, a subsequent quotation may be recorded for 
immediately setting the shafts to a new registra 
tion upon completion of their preceding regis 
tration. Overlap control is thus provided and 
hence with this arrangement the present system 
may be operated at relatively high speeds. 
with the present system, a series of quantities 

on a preselected stock with a significant price 
change in the last sale may be registered. For 
example, a series of sales as, say, 2.1.3.2 on stock 
(AA) which was previously selected is desired to 
be registered. Stock selector units A-A, B-B 

2 
are permitted to remain on their last selected 
position in order that the series of quantities 
and the price of the last sale will be set up in register unit DL, 
Always, at the completion of a registration of 

a sale, control relays of pair B8 (Fig. 4) become 
energized, and consequently they are now ready 
for the next round of operations. Thus con 
tacts 458 and 454 are closed. The former ener 
gizes final guard relay B5, setting up circuits 
as before described. Closed contact 454 ener gizes either of guard relays B9 or BO, depend 
ing upon whether the common transfer relay 
439 or 440 is energized. If energized, guard relay 
B9 removes ground from contact 483, conductor 
698 and the common conductor 699 associated 
With the #1 set of permutation devices for quan 
tity and price. If guard relay B O were ener 
gized, contact 652B is open, removing ground 
from conductor 652C, and common conductor 
652D associated with the #2 set of permutation 
devices for quantity and price. 

Since control relays of pair B8 have been op 
erated, transfer relay D8 (Fig. 10) is energized 
on release of odd B8 relay after the of zero posi 
tion of distributor and its contacts are closed, 
connecting the receiving distributor with operat 
ing coils as 487A of permutation device F6, pre 
paring the receiving circuit for the reception of 
the signals or pulses for quotation, 2.1.3.A. on 
the preselected stock. First, the first two sales, 
namely, the 2000) and the lC00) are transmitted 
by the four unit codes, that is, for 2 (00) key 2 of 

- Z row would be actuated, and key 1 of the Z row 
would be employed for registering the second 
quantity 1 (00). On the first operation, pulses 
corresponding to 2(00) are received by the hun 
dreds quantity permutation device F6 and cir 
cuits are set up as before described, setting shaft 
HQ to a position corresponding to 2. Also hun 
dreds dial 90 (Fig. 18) is actuated and accumu 
lates the registration of shaft HQ, after which it 
is operatively disconnected from shaft HQ and 
the latter returns to its normal or zero position. 
Upon the transmission of pulses corresponding 
to the second sale, namely, 1(00) quantity, per 
mutation device F6 is again operated and cir 
cuits are set up to actuate again shaft HQ to a 
position corresponding to 1. Dial 90? also takes 
motion to include this registration in its total. 
Dial 90 is released and shaft HQ returns to zero 
or normal position. 

It should be noted that for the last sale, biz. 
3.2, key 3 of the five unit code or row Y is 
employed, and this operation accomplishes, inter 
alia, two salient operations, first, the hundreds 
quantity shaft HQ is set to a position corre 
Sponding to 3 which is accumulated on dial 90 f, 
and secondly, the fraction pair of control relays 
B4 (Fig. 5) is nominated and upon the of nor 
mal position of cam 4 transfer relay Df Oen 
ergizes, connecting the operating coils of permu 
tation device F O (Fig. 12) with the receiving 
distributor. And to register the A in the price, 
a key of the four unit code is utilized, for the 
fraction control relays already have been nomi 
nated. In this instance, pulses corresponding to 
those from key 4 of the Z row would be received, 
operating the fraction permutation device FO 
which Sets the respective positioning shafts and 
Operates dial magnet 904 (Fig. 18) and fraction 
dial 906 registers A. The operation is thus com 
pleted and the quotation 2.1.3.A. on the prese 
lected stock has been registered. 
Where, for example, a quotation as 10.4 is to 
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be registered, that is, 1000 shares with a price 
change in the fractions on a preselected stock, 
operation of the hundreds quantity permutation 
device F6 nominates the thousand permutation 
device F5 without, however, effecting a registra 
tion in the hundreds quantity dial, and add 
tionally this operation nominates the fractions 
control relays B4. Dual nomination of this type 
is brought about by the use of a five unit code 
as, for instance, the 0 key of the five unit code 
Y is operated, which sends a code to position 
hundreds quantity permutation device F. (Fig. 
10) to its fifteenth position, placing wiper 40 
on contacts 762 and 763. Movement of shaft 
of permutation device F6 energized slow relay 
495 and upon stoppage of the shaft, wiper 4 
grounded contacts 762, 7, conductor it, en 
ergizing control relays of pair B (Fig. 3) and 
corresponding transfer relay D5 (Fig. 9) in of 
zero position of cam 41, and for this revolution 
connecting thousands quantity permutation de 
vice F5 with the receiving distributor. 

But as a fifth selecting pulse was transmitted, 
fraction control relays of pair B4 were nomi 
nated. Pulses for positioning the fractions per 
mutation device Flo are now sent, employ 
ing a key of the four unit code, in this instance, 
the 4 key of the Z row. Upon completion of 
this revolution pulses for positioning the thou 
sands quantity dial are sent. For this purpose 
a four unit code is also employed, and in this 
instance the 1 key of the Z row is used. 
Where a quantity is in hundreds, thousands 

and ten thousands, for example, as 110, it is seen 
that the operation of the hundreds quantity per 
mutation device may nominate the thousands 
quantity control relays B7 and upon the opera 
tion of the latter and provided further that a five 
pulse code is utilized, thousand control relays BT 
nominate the hundred thousands control relay 
B6, as before set forth. In sending this quota 
tion, keys Z0, Y1 and Zl are operated in the 
order named. The first signal transmitted as 
a result of the operation of key Z0 sets the hun 
dreds quantity permutation device Fe on contact 
62 to operate the thousands quantity control 

relay B7, as previously explained; however, in 
aSmuch as no fifth' selecting pulse was sent, the 
fractions relays B 4 were not operated. The 
second signal transmitted as a result of the op 
eration of key Y1. causes the thousands quantity 
dial to advance one step and the fifth selecting 
pulse of this signal causes the operation of the 
B6 relays. The third signal transmitted as a 
result of the operation of key Z controls the 
ten thousands dial, and as this signal has no 
fifth selecting pulse it ends the quotation. 

In the event a quotation is without a fraction 
and ends in an integer, fraction permutation 
device as FO and GO may be operated to nom 
inate the units control relays B3. Thus, if the 
quotation to be transmitted is 15 then, after the 
transmission of the signals representing the hun 
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dreds quantity have been sent, keys 20, Y5 and 
Z1 are operated in the Order named. By the 
operation of key 20 a signal is transmitted to 
position wiper BDT (Fig. 12) on contacts 768 and 
768A. When shaft of permutation device FO 
stops, ground from closed contact 700 is extended 
to conductor 768C, energizing the units pair of 
control relays BS (Fig. 5). Operation of this 
units pair of control relays B energizes trans 
fer relay D9 (Fig. 11) in the of zero position of 
can ill, connecting units permutation device as 
F9 with the receiving distributor for reception 
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of the group of selecting pulses representing the 
operated key Y5 to record and register the units 
in the price and set the units dial as 98 (Fig. 
l8) to a predetermined position, without effect 
ing any price change in the fraction price dial as 
906. The fifth selecting pulse of the signal rep 
resented by the operation of key Y5 causes the 
operation of the B2 relays (Fig. 5) which oper 
ate the transfer relay D8 (Fig. 11) for connect 
ing permutation device F8 with the receiving dis 
tributor to receive the tens signal, The opera 
tion of the Zl key causes the transmission of 
the signals representing the tens digit '1' which 
is received and causes the tens dial of the regis 
ter to display the tens digit '1'. 

In the event that there is sent a quotation 
Such as 7500 shares of a single letter odd stock 
selling at a four-digit price, such as 132A, the 
following keys are operated in the order named: 
(l) key Y5 for the 500 shares, the fifth select 
ing pulse nominating the fractions by operating 
the B4 relays; (2) key Y4 for the "4" digit 
of the fractions of the price, the fifth selecting 
pulse now operating the C relays (Fig. 1) for 
further nominating purposes; (3) key ZN which 
causes the transmission of the first, third and 
fourth selecting pulses for nominating purposes 
now to be identified: the first selecting pulse 
from key ZN operates the B relays for selecting 
a single letter odd stock, the third selecting pulse 
Operates the B3 relays for nominating the units 
price digit, and the fourth selecting pulse oper 
ates the B relays for nominating the thousands 
quantity digit. As no second or fifth selecting 
pulse is transmitted by the operation of key ZN, 
the even stock control relays B2 and the shelf 
control relays B4 will not be operated. As a re 
Sult of the operation of certain of the above 
mentioned relays guard relays B3, B5 and B9 will 
be operated; (4) a key such as ZA is now oper 
ated for selecting the odd letter stock, the oper 
ation of such key causing the selection of regis 
ter SLO (Fig. 16); (5) key Y2 for selecting the 
'2' units price digit, the fifth selecting pulse op 
erating the tens relays B2 (Fig. 5); (6) key 
Y3 for the '3' tens digit involves a signal hav 
ing a fifth selecting pulse which operates the 
Bll relays (Fig. 4); (7) key Zl for the '1' units 
digit of the price, the transmitted signal contain 
ing no fifth selecting pulse; (8) key Z for the 
'' thousands quantity digit transmits a signal 
which does not contain a fifth selecting pulse 
because no ten thousand digit is to be sent. 
The detailed description given hereinabove in 

connection with the transmission of other quo 
tations makes it evident that when the above 
mentioned keys are operated for the transmis 
sion of a quotation of 7500 shares of a single let 
ter Odd stock selling at 132% the proper permu 
tation devices are caused to operate to set up 
this quotation. 

If the quotation had been for a single letter 
even stock, the key ZM, instead of key ZN, would 
have been used for the nominating step and the 
Second selecting pulse of the signal transmitted 
thereby would have operated the B2, instead of 
the Bl, relays to select an even letter stock. 

If this 'quotation had involved a two-digit 
price, such as 94, instead of the four-digit price 
l32%, key Y2, instead of Y4 (for the second 
operation), would have operated to select the 
'%' instead of "A", and key Z9 instead of 
Y2 (for the fifth operation), would have been 
operated to select '9' instead of '2' for the 
units price digit. As a key in the Z row was used 
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2,164,956 no fifth selecting pulse was transmitted. Therer 
fore, the B2 relays were not operated. In this 
case the tens and hundreds digits of the price 
are omitted and the sixth operation would se 
lect the thousands quantity digit. 
For the purpose of illustrating the use of keys 

P and Q (in row 2), which are employed for 
nominating purposes, it will be assumed that a 
quotation involving 1100 shares of a double let 
ter stock AA at a new high price of 85% is to 
be posted. To send this quotation the following 
keys would be operated in the order named: 
(l) Y1, (2) Y3, (3) ZP, (4) ZA, (5) ZA, (6) ZC, 
(7) Y5, (8) Z8, (9) Z1. From the foregoing de 
scription of the operation of the System, it will 
be apparent that the signal represented by key 
Yl records the 100 shares and its fifth select 
ing pulse nominates the fraction price digit by 
operating the B4 relays (Fig. 5); the second 
signal represented by key Y3 causes the record 
ing of the '%' digit of the price and its fifth 
Selecting pulse Operates the nomination control 
relays C (Fig. 1); the third signal which is sent 
by key ZP nominates a double letter stock, the 
units of the price, the thousands digit of the 
quantity, and a shelf selection by operating the 
Bf, B2, Bf3, B7 and B4 relays. The fourth and 
fifth signals represented by a Successive opera 
tion of key ZA select stock register 'AA' (rep 
resented by register DL, Fig. 18); the sixth sig 
nal represented by key ZC controls the “high' 
shelf selection by advancing the wiper of per 
mutation device F3 to its third contact, thereby 
grounding conductor 690B which connects 
through the 'h' contacts of relays T and S (Fig. 
13) and the rotary switch banks (Fig. 4) to the 
high shelf unit of the register DL; the seventh 
signal represented by key Y5 causes the units 
dial shafts to be set at '5' and nominates the 
tens digit by operating the B2 relays (Fig. 5); 
the eighth signal represented by key Z8 sets the 
tens dial shafts at '8", but does not actuate the 
hundreds price relays B as this signal has no 
fifth selecting pulse; the ninth signal represented 
by key Z1 causes-the thousands quantity dial to 
be advanced to record 1000 shares, and termi nates the quotation. 

50 

55 

30 

If the foregoing quotation had been for a 
single letter even stock, instead of a double let 
ter stock, the key ZQ, instead of ZP, would have 
been used, and a signal representing. Only a sin 
gle stock letter would have been sent. Thus, in 
sending this quotation the following keys would 
be operated in the order named: (1) Y1, (2) Y3, 
(3) ZQ, (4) ZA, (5) ZC, (6) Y5, (7) z8, (8) z1. As the signal represented by the ZQ key has no 
first selecting pulse, the B relays would not be 
operated and a single letter even stock would be Selected. 
The above discloSure has been given by way of 

preference, for clearness and understanding of 
the method and means utilized to carry out the 
principles of my invention. Hence no unneces 
Sary limitations should be understood and the 
appended claims should be construed as broadly 
as the state of the art permits. 
What is claimed is: 
1. In combination, apparatus for posting quo 

tations, comprising transmitting and receiving 
means, a receiving circuit including, groups of 
pairs of control relays for stock, shelf and price, 
guard relays associated with each group, sets of 
recording means, means responsive to the opera 
tion of the guard relays associated with said stock 
and price control relays for selecting one of said 

23 
sets of recording means, means responsive to said 
transmitting means for setting portions of said 
Selected set to predetermined positions, position 
ing means rendered effective through the opera 
tion of said set portions of said selected set, 
quotation registering means, and means for set 
ting the latter to predetermined positions of said positioning means. 

2. The apparatus defined in claim 1, in which 
Said transmitting and receiving means are opera 
tively connected by a single wire circuit. 

3. The apparatus defined in claim 1, charac 
terized further in that said positioning means is 
held ineffective until the guard relay of the stock 
and shelf group is rendered ineffective. 

4. In a stock quotation board, including, in 
Combination, transmitting and receiving means, 
a receiving circuit comprising stock, shelf, quan 
tity and price control means, recording means, 
means normally holding a portion of said quan 
tity control means operative, means operative in 
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response to the character of the code transmitted for setting a corresponding portion of said re 
cording means concomitantly preparing for Op 
eration a portion of said price control means, 
means operative in response to the character of 
the code transmitted to set a corresponding price 
recording portion to a predetermined position 
simultaneously preparing for operation a portion 
of said control means for connecting a certain 
order of said control means in circuit with said 
receiving means, means Operative in response to 
the character of said Code transmitted for nomi 
nating a predetermined order of portions of said 
control means for stock, shelf, quantity and price, 
and means operative in response to the character 
of the code transmitted for operating one or more 
stock portions of said recording means to pre determined positions. 

5. In a stock quotation board, including, in 
combination, transmitting and receiving means, 
a receiving circuit comprising stock, shelf, quan 
tity and price control means, recording means, 
means normally holding a portion of Said quan 
tity control means operative, means operative in 
response to the character of the code transmitted 
for setting a corresponding portion of said re 
cording means concomitantly preparing for Op 
eration a portion of said price control means, 
means operative in response to the character of 
the code transmitted to set a corresponding price 
recording portion to a predetermined position 
simultaneously preparing for operation a portion 
of said control circuit for connecting a certain 
order of said control means in circuit with said 
receiving means, means operative in response to 
the character of said code transmitted nominat 
ing a predetermined order of portions of said 
control means for stock, shelf, quantity and price, 
means operative in response to the character of 
the code transmitted for operating one or more 
stock portions of said recording means to pre 
determined positions, and means for Selecting a 
single or double letter stock rendered effective 
by said stock control means and held operative by said recording means. 

6. In a stock quotation board, including, in 
combination, transmitting and receiving means, 
a receiving circuit comprising stock, shelf, quan 
tity and price control means, recording means 
for stock, shelf, quantity and price, means nor 
mally holding a portion of said quantity control 
means operative, means operative in response to 
the character of the code transmitted for set 
ting a corresponding portion of Said recording 
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means concomitantly preparing for operation a 
portion of said price control means, means op 
erative in response to the character of the code 
transmitted to set a corresponding price record 
ing portion to a predetermined position simul 
taneously preparing for operation a portion of 
said control circuit for connecting a certain order 
of said control means in circuit with said re 
ceiving means, means operative in response to 
the character of said code transmitted non 
nating a predetermined order of portions of said 
control means for stock, shelf, quantity and price, 
means operative in response to the character of 
the code transmitted for operating one or more 

9,104,956 stock portions of said recording means to pre 
determined positions, stock selective means ren 
dered effective by said stock portions of said 
recording means, control circuits common to said 
stock selective means and associated with said 
shelf, quantity and price recording means, a plit 
rality of dial groups, means controlled by said 
stock portions of said recording and said control 
means for extending said circuits to one of said 
groups, and means for grounding several of said 
circuits to complete a circuit for setting selected 
portions of the dial group selected to predeter 
mined positions. CLYDE SMITH, 
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