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11. Claims. 
The present invention relates to stock-quota 

tion systems in general, but is concerned more 
particularly with systems of this kind wherein a 
central-station transmitter or register sender 
transmits stock-quotation signals to a number 
of stock-quotation receivers or display boards. 
This application is a division of our application 

Serial No. 378,208, filed July 15, 1929. In the 
parent application, the main object broadly 
stated, is the production of a new and improved 
system suitable for transmitting information re 
garding the selling price of stocks so that such 
prices may be received and set up on indicators 
at a plurality of points, 
This divisional application covers the novel 

features of the new and improved register sender 
or transmitter used at the central transmitting 
station of the System. 
The general aspects of the invention will per 

haps be better understood if a brief description 
is given of the way in which stockbrokers inform 
their customers at present of the price trend of 
the stocks they offer for sale. It is customary 
for a broker to have a so-called stock ticker in 
his office from which a tape slowly unwinds, giv 
ing the selling prices of the active stocks. The 
broker has an attendant who reads the tape 
and marks down the prices on a blackboard so 
that the waiting customers may see the trend of 
the market. In addition to showing the last 
selling price in a space provided under the name 
of a given stock, the blackboard shows yester 
day's closing price, today's opening price, the 
high price of the day, and the low price of the 
day. 

General description 
One outstanding disadvantage of the method 

of procedure above outlined is that the person 
Writing down the prices and making continuous 
changes is as often as not in such a position as 
to obscure the board from the view of the cus 
tomers. In addition, the total amount of labor 
required, considering the brokers' offices as a 
whole, is quite enormous, and it is to the interest 
of efficiency to reduce this labor to a minimum. 
For this purpose, it is proposed to provide a sin 
ple point at which the desired information can 
be recorded and to provide an automatically 
operated indicator in each broker's office con 
trolled from a separate transmitter at the single 
recording point. 

It is proposed further to make use of the usual 
ticker tape at the central point, and to provide 
two operators for setting up the quotations. The 
stocks are listed by means of the letters of the 

(C. 177-380) 
alphabet, some stocks being represented by a 
single letter, some by two, and others by three. 
In order to make a division of stocks between the 
two operators, all stocks represented by the let 
ters. A to K may be assigned to one operator, as 
well as all stocks of two or three letters of which 
the first letter is A to K. The second operator 
takes care of the sales involving the stocks Li to 
2 and the plural letter stocks whose designations 
begin with any one of the letters L to Z. It will 
be understood, of course, that this line of division 
is purely arbitrary, and that any other division 
may be made from time to time as it becomes 
necessary. 
The other objects and features of the inven 

tion, having to do with the manifold operations 
involved in setting up and transferring and dis 
playing the price indications, are more or less 
Subordinate to the objects and features herein 
before enumerated, and will be understood best 

, upon a further perusal of the specification in 
connection with the accompanying drawings. 

Description of drawings 
Referring now to the drawings comprising Figs. 

1-21, they show by means of the usual circuit 
diagrams and mechanical drawings a transmit 
ting and receiving system embodying the features 
of the invention. More in particular, Figs. 1-8 
show a transmitter which may be designated as a 
transmitter T; Fig. 9 indicates the transmitters 
T2, T3, and T4 together with a few of the plu 
rality of receivers and the repeaters R and R2; 
Figs. 10, 11, and 12 show circuit drawings of one 
of the receivers which may be designated as the 
receiver RE2; Figs. 13-16 indicate mechanical 
details of the indicating apparatus in the re 
ceiver; Figs. 17 and 18 are circuit drawings to be 
Substituted for Figs. 10 and 12 when a modified 
type of indicator is used at the receiving sta 
tion; Fig. 19 is a combination mechanical and 
circuit drawing of a modified type of indicator 
with which the circuit drawings 17 and 18 are 
used in substitution for the circuit drawings 10 
and 12; Fig. 20 is a table showing the code ac 
cording to which the impulses are transmitted 
by the transmitter and are received and re 
corded in the receiver; and Fig. 21, appearing 
on the lower part of the same sheet with Fig. 5, 
is a layout of the drawings Figs. 1 to 12 and Figs. 
17 and 18. 

The transmitter 
The apparatus for registering the stock-desig 

nating letters comprises the stock registers SR 
and SR2 and SR3 of Fig. 2, and the apparatus 

10 

15 

20 

25 

30 

35 

40 

45 

50 



O 

s 

20 

70 

2 2,192,217 
for translating the registration of stock letters 
into a three-digit code to be sent to the receiving 
stations comprises the stock translators ST, 
ST2, and ST3, as well as the intermediate dis 
tributing frame IDF, Fig. 3. The price registers 
for registering the price (at which a current 
stock transaction took place) under the control 
of the digit keys of Fig. 5 comprises the price reg 
isters shown in Fig. 7. The price register PT 
registers the price hundreds digit; the register 
PH registers the price tens digit; the register PU 
registers the price units; and the register PF 
registers the price fractions digit. These desig 
nations hold true in case a full price quotation is 
sent, but the arrangement varies somewhat in 
case a lesser number of price digitS is sent as will 
be hereinafter explained. 
The stock code registers shown in Fig. 4, which 

are set from the translating apparatus of Fig. 3, 
through the intermediate distributing frame IDF, 
comprise the stock hundreds register SH, the 
stock tens register ST, and the stock units reg 
ister SU. It may be further pointed out that a 
so-called range indication (to be later explained) 
is registered on the range register R of Fig. 6 
under control of the range keys of Fig. 5. 

It will be noted that the lower portion of Fig. 6 
includes a rectangle labelled "register set #2'. 
This register set #2 contains a duplicate of the 
equipment shown in Figs. 4 and 7 and of the 
range register R. of Fig. 6. The two register sets 
are arranged to be used alternately so that a 
second registration may be set up immediately 
following the first and while the first is held 
stored on the first register set and is being trans 
mitted. The relays S4 and 65, it may be pointed 
out, are common to the two registers and are ar 
ranged to switch from one register to another 
automatically at the end of a registration SO as 
to automatically switch the next register into 
Service. 
The apparatus shown in Fig. 8 is the sending 

apparatus and it sends digit impulses under the 
control of the two register sets shown in Figs. 4, 
6, and 7. The impulses transmitted by the sender 
of Fig. 8 go out over the conductor 827 to the 
repeater R, Fig. 9, and are from thence repeated 
to the Several receiving stations. 

Detailed description 
The system having been described generally, 

a detailed description of the operation of appa 
ratus shown will now be given. For this purpose, 
a description of the operations involved when the 
operator at the transmitter Tf, shown in Figs. 1. 
to 8, sets up a quotation on her key set of which 
the letter keys are shown in Fig. 1 and the digits 
keys and range keys in Fig. 5. 

It will be assumed that the register Set No. 1 
comprising the registering apparatus of Figs. 4 
and 7 and the upper portion of Fig. 6 is in Serv 
ice at the time the operator sets up the quotation 
to be now described, this being true because the 
relay 64 is energized as shown and because the 
relay 65 is deenergized as shown. It will be 
assumed further that the letters representing 
the stock whose quotation is to be transmitted are 
the letters B, B, and A and that the price to be 
transmitted is 104%, dollars. It will be assumed 
further that this is neither the high price nor the 
low price of the day and that it is accordingly 
Set up as merely the last price. The full indica 
tion to be set up may be represented by BBA 

TS 
03-LA. The first portion is set up by operat 

ing the stock letter keys of Fig. 1. The second 

portion is set up by operating the digit keys of 
Fig. 5; and the final portion (the range indica 
tion) is set up by operating a range key of Fig. 5. 

Stock registration 
To set up this "number' the operator first op 

erates the letter key B of Fig. 1. These keys, it 
will be understood, are non-locking keys of the 
push-button type, being arranged so that, when 
the Operator depresses a key to close the contacts 
thereof and releases the key, the plunger returns 
to normal and the contacts of the key open. 
When the key B is pushed, a circuit is closed from 
ground through the contacts of the key and 
through contacts of the normally-energized con 
necting relay 202 for the register relay B of the 
stock register SRf. Relay B energizes and at its 
inner upper armature closes a locking circuit for 
itself through the transfer relay 20 from the 
grounded conductor 250, which is grounded 
through contacts of relays 207 and 208 from the 
grounded conductor 602, which latter conductor 
is grounded in Fig. 6 through contacts of the error 
relays 63' of the register set #2 and 63 of the 
register set #1. The locking circuit for relay B 
does not become effective immediately and relay 
20 remains short-circuited and deemergized as 
long as the key B of Fig. 1 is held depressed, but, 
when the key B is released, the short circuit is 
removed from around relay 20 and it energizes 
in Series with relay B and opens the circuit of 
relay 202 and closes a circuit for connecting relay 
204 through the inner armature of relay 203. 
Relay 204 pulls up and relay 202 falls back and 
disconnects the conductors of the keys. A to R. 
from the storage relays. A to R. of the stock reg 
ister SR. It will be noted, of course, that only 
the relays A, B, and R. Of this set are shown and 
that only the corresponding contacts of relay 202 
are shown. It will be understood that the in 
tervening relays are connected up in the same 
manner as those shown. A similar curtailment 
occurs in the case of the registers SR2 and SR3 
and in each case it has been for the purpose of 
simplifying the drawings. 
When the operator depresses the letter key B 

to register the second stock letter B, a circuit is 
closed through contacts of relay 204 of the stock. 
register SR2 for the B relay in this stock register. 
It will be noted that this relay is designated -B. 
This indicates that the registration of this relay 
is the second letter of a stock, and that the first 
letter may be any one of several. When the 
relay -B operates, it closes at its inner upper ar 
mature a locking circuit for itself to the said 
grounded conductor 250 by way of the transfer 
relay 203. Relay 203 is accordingly operated 
when the key B of Fig. 1 is allowed to restore and 
it transfers the operating ground from relay 204 
to relay 206 by way of contacts of the transfer 
relay 205. Accordingly relay 204 falls back and 
disconnects the letter keys. A to Z, from the sec 
ond-letter storage relays -A to -Z, and relay 
206 energizes through contacts of relays 20, 203, 
and 205, and connects the letter keys. A to Z, 
to the third-letter relays --A to --Z of the 
stock register. SR3. The relays of the register 
SR3 are designated in this manner to indicate 
that they are the third letter relays and that 
the first two letters are variable letters, that is 
either one of the first two letters may be any one 
of a plurality. 
When the operator depresses the key A of 

Fig. 1 a circuit is closed through contacts of re 
lay 206 for the relay --A which operates and at 

0 

5 

20 

25 

35 

5 

50 

55 

60 

65 

70 

Ts 

  



O 

5 

50 

SS 

60 

70 

5 

2,192,317 
its inner upper armature closes a locking circuit 
for itself through relay 205 to the grounded Con 
ductor 250. Accordingly, transfer relay 205 op 
erates in series with relay --A when the A key 
is released and at its inner armature it discon 
nects relay 20 and allows it to fall back and dis 
connect the letter keys from the associated relays 
--A to --Z. 
The stock concerning which the quotation is 

about to be transmitted has now been identified 
on the registering apparatus by the above-de 
scribed energization of relay B of the stock reg 
ister SR?, of relay -B of the stock register SR2, 
and of the letter --A of the stock register SR3. 
This three-letter, registration is to be subsequently 
translated by the translating apparatus of Fig. 3 
into a pre-assigned three-digit code in a manner 
to be hereinafter pointed out. 

Price registration 
Referring now to Figs. 5, 6, and 7, when the 

Operator depresses the digit key , Fig. 5, to reg 
ister the price-hundreds digit , a circuit is closed 
from ground through the right and left contacts 
of the digit key over conductors 50 and 502 
for the storage relays A and B of the price 
hundreds register PH, Fig. 7, through contacts of 
connecting relay 702, which latter relay is ener 
gized through contacts of transfer relay 70 from 
the grounded conductor 607, conductor 60 being 
supplied with ground potential through the lower 
armature of the energized relay 64 of Fig. 6. 
When relays A and B operate, they close locking 
circuits for themselves at their inner armatures 
through transfer relay TO to the grounded con 
ductor 606, conductor 606 being grounded at this 
time through the upper contacts of relay 63 
and the normally closed contacts controlled by 
the upper armature of relay 65. As a result, 
when the digit key of Fig. 5 is allowed to restore, 
the locking circuit for relays A and B becomes 
effective and relay 7 of energizes therein and 
transfers the grounded conductor 607 from relay 
702 to the connecting relay 704 through contacts 
of the transfer relay T03. Accordingly, relay 702 
falls back and disconnects the key conductors 
50-504 from the relays A to D of the price 
hundreds register PH, and relay 704 operates and 
connects these conductors to the corresponding 
relays of the price tens register PT. 
When the operator depresses the digit key 0 to 

set up the price-tens digit, a circuit is closed 
from ground over conductor 504 and through con 
tacts of connecting relay 704 for relay D of the 
price tens register PT. Relay D operates and 
locks itself at its inner armature to the grounded 
conductor 606 by way of the transfer relay 703. 
Relay 703 accordingly energizes when the digit 
key O is restored and it transfers the operating 
conductor 607 from connecting relay 704 to the 
connecting relay 706 by way of contacts of the 
transfer relay 705. Relay 704 accordingly falls 
back and relay 706 operates, and conductors 
50-504 are disconnected from the relays of the 
register PT and are connected to the relays A to 
D of the register PU. 
When the operator depresses the digit key 4 to 

set up the price-units digit 4, a circuit is closed 
from ground through the contacts of the digit 
key 4 over conductors 502 and 503 for the relays 
B and C of the price units register PU. These 
relays operate and close locking circuit.S for then 
selves at their inner armatures through the trans 
fer relay 705 to the grounded conductor 606. As 
a result, when the key 4 of Fig. 5 is released, 

3 
relay TOS operates and transfers the operating 
ground from relay 706 of the price-units register 
to the relay 708 of the price-fractions register 
PF. Conductors 50-504 are accordingly discon 
nected from the relays of the price-units regis 
ter by the deenergization of relay 706 and are con 
nected to the relays A to D of the register PG of 
the energization of relay 708. 
When the fractions digit (indicating 4) is 

recorded by depressing the digit key , relays A 
and B of the price-fractions register PF operate 
Over conductors 50 and 502 and close locking 
circuits for themselves to conductor 606 by way 
of transfer relay 707. As a result, relay 707 op 
erates when the digit key is released and it opens 
the circuit of relay 708, whereupon relay 708 falls 
back and disconnects the conductors 50-504 
from the relays A to D of the price-fractions reg 
ister PF. 

Range registration 
Having recorded the stock and the price quo 

tation, the operator indicates the range by de 
pressing the range key LA to cause the price quo 
tation to be recorded as the last price. When this 
key is depressed, a circuit is closed from ground 
through the contacts of the key and over con 
ductor 508 and through contacts of relay 6 for 
relay D of the range register, relay 6 being en 
ergized from the grounded conductor 607 through 
contacts of relay 60. Upon operating, relay ID 
of the range register R closes a self-locking cir 
cuit at its inner contacts through relay 60 to 
the grounded conductor 606. As a result, relay 
60 energizes when the range key LA is released 
and With results to be explained hereinafter. 
The registration is now completed and the re 

Sult of the registration will be taken up in detail. 
Stock transfer and translation 

Since a stock may be identified by one letter, 
by two letters, or by three letters, arrangements 
are provided for delaying the transfer of a reg 
istration to the translating apparatus of Fig. 3 
until a price digit is recorded in order to avoid 
the premature transfer of a two-letter indication 
as a single-letter indication or the transfer of a 
three-letter indication as a two-letter indication. 
The way this transfer takes place will now be 
pointed out. 
When the transfer 70 associated with the 

price-hundreds register PH energizes as herein 
before pointed out upon the release of the digit 
key following its depression for the first price 
digit , it closes a circuit at its lower armature 
which starts at ground through the lower con 
tacts of transfer relay 60 of the range register 
R, Fig. 6, and continues by way of conductor 608, 
lower contacts of relay 703, lower contacts of 
relay 70 (now energized), stock transfer con 
ductor 60, to the upper armatures of relays 
--A to --Z of the register SR3, Fig. 2. This 
conductor is extended to the corresponding 
armatures Of the relays - A to -Z of the stock 
register SR2 in case only a two-letter designation 
is recorded on account of the fact that relay 
205 is not energized in such case, and it is ex 
tended through contacts of relay 203 to the cor 
responding armatures of relays A to R of the 
stock register SR in case only a one-letter des-. 
ignation is recorded, as in this case the transfer 
relay 203 is not operated. However, in the pres 
ent case, a full three-letter designation is re 
corded and the further extension of the conduc 
tor 60 is prevented due to the operated condi 
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4. 2,192,217 
tion of the upper armature of relay 205. With 
relay --A energized as before explained, the 
circuit continues from conductor 60 through 
the upper contacts of the relay. --A, contacts 
of the energized relay -B, to the relay -BA of 
the stock translator ST3. Relay -BA energizes. 
The relay -BA, it will be noted, has a plural 

ity of sets of contacts, three contact pairs a set. 
Each of these contact sets is associated with a 
different one of the groups of conductors, three 
conductors a group, grounded under the control 
of the relays A to R of the stock register SRf. 
Relay -BA closes all of these conductors through 
to the left-hand side of the intermediate dis 
tributing frame IDF, but Only the set labeled 
BBA at the IDF is grounded on account of the 
fact that only the relay B of the stock register 
SR is energized. On the right-hand side of the 
intermediate distributing frame IDF there are 
three sets of terminals, One terminal set is con 
nected with a band of conductors labeled CD, 
indicating that this band of conductors corre 
sponds to the first code digit; the next set of 
contacts on the right-hand side of the OE ter 
minates the conductors labeled CD2, having to 
do with the Second code digit; while the third 
set of contacts terminate the group of conductors 
CD3, having to do with the third code digit. The 
contacts of each of these sets are labeled to O 
and they correspond respectively to the digits 

to 0. The conductor groups CD, CD2, and 
CD3 extend at this time through the contacts of 
the energized relays 403, 404, and 405 to the 
relays to 0 of the stock code registers SH, ST, 
and SU, corresponding to the hundreds, tens, 
and units Code digits by means of which the 
stocks are identified at the receiving station. 
There is a separate code assigned to each stock 

and the three contacts corresponding to a stock 
in each case are cross-connected in accordance 
with the code. For example, the code assigned 
to the stock BBA, now under consideration, is the 
code number 52. Accordingly, the upper termi 
nal of the set of three terminating the BBA 
conductors On the left hand side of the frame 
IDF is Cross-connected to the first contact of 
the upper set on the right-hand side of the frame 
IDF; the second terminal is cross-connected to 
the fifth terminal of the second set on the right 
hand side of the frame; while the third terminal 
of the Set BBA on the left-hand side is cross 
Connected as shown to the second terminal of 
the third set on the right-hand side of the frame. 
As a result, a circuit is closed over the first of 
the group of conductors labeled CD for the first 
register relay of the stock-hundreds register SH; 
a circuit is closed over the fifth one of the con 
ductors CD2 and through contacts of relays of 
and relay 404 for the fifth relay of the stock-tens 
register ST; and a circuit is closed through the 
second One of the conductors CD3, and through 
Contacts of relays 402 and 405 for the second 
relay in the stock-units register SU. These re 
lays operate and at their inner upper armatures 
close locking circuits for themselves to the reg 
ister locking conductor 606. 
A moment later, the transfer relay 703 asso 

ciated with the price tens register PT, Fig. 6, 
energizes upon the setting up of the tens digit 
by the operator, and at its lower armature it 
opens the initial energizing circuit for the above 
mentioned relay -BA of Fig. 3 by removing 
ground at its lower armature from the stock 
transfer conductor 60 f. Relay -BA falls back, 

but the operated relays of Fig. 4 remain operated 
over the locking conductor 606 as they are locked 
at their inner-upper armatures as above men 
tioned. . . ... 2 

It may be pointed out at this time that in case 
Only a single digit is set up. On the price regis 
ter it is, of course, set up on the register PH and 
the next digit to be set up is the range digit. 
In this case the operation of the transfer relay 
60 of the range register R opens the above-men- 0 
tioned circuit over conductor 60 at its lower ar 
mature so that in any case the circuit of the 
energized stock translating relay of Fig. 3 is closed 
for Only the time elapsing between the registra 
tion of two digits. By this means, these relays, 5 
which carry a heavy spring load, can be pro 
vided with heavy windings with no danger of 
Overheating. 

Transfer to register set #2 20 
When the transfer relay 60 of the range reg 

ister R of Fig. 6 operates as hereinbefore pointed 
Out, it places ground at its lower armature on 
conductor 66 and on conductor 609. As a result, 
relay 6?2 is operated to place ground on the lock- 2 
ing conductor 509 and the sender-start conductor 
6. As a result of the placing of ground po 
tential on conductor 609, a circuit is closed 
through the lower armature of the operated 
transfer relay 707 of the price-fractions register 30 
PF for the relays and 70 in series. These 
two relays energize and connect the control con 
ductors of the registers PH, PT, PU, and PF to the 
corresponding conductors of the sending appara 
tus of Fig. 8. 
As a further result of the operation of relay 

60, it opens the circuit of relay 6 at its upper 
arnature, as hereinbefore pointed out, and ex 
tends the ground potential to the upper Winding 
of the relay 65. Relay 65 operates and at the 40 
normally closed contacts controlled by its lower 
armature opens the circuit of the lower winding 
of relay 64. When this occurs, relay 64 falls 
back and at the normally closed contacts con 
trolled by its lower armature closes a holding cir- 45 
cuit for relay 65 through its lower winding, and 
at about the same time opens the initial energiz 
ing circuit for the upper winding of relay 65, 
by removing the ground potential from conductor 
607. When conductor 607 is thus ungrounded, re- 50 
lays 405, 404, and 403 of Fig. 4 fall back and dis 
Connect the conductors CD, CD2, and CD3 from 
the associated register relays of the registers 
SH, ST, and SU. 
As a further result of the deenergization of is 

relay 64 and the energization of relay 65, 
the error relay 63 of the register set #1 is dis 
connected and the corresponding relay 63' of 
register set F2 is connected up. 
As a still further result of the deenergization 60 

of relay 64 and the energization of relay 65, 
conductor 68, which is grounded at the outer 
contacts of relay 824 of the sender, Fig. 8, is con 
nected at the upper armature of relay 65 to lock 
ing conductor 606 through contacts of relay 63 as 
in place of the local ground connection at the 
normally closed contacts controlled by the upper 
armature of relay 65. Accordingly, the lock 
ing conductor 606 is maintained grounded and 
the locked-up register relays of Figs. 4, 7 and 670 
remain Operated until such time as the ground . 
potential is removed from conductor 68 by the 
Sending apparatus, as will be hereinafter de 
Scribed. 

Responsive to the grounding of conductor 509 is 
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by the lower armature of the slow-acting start 
relay 62, the locking magnet LM associated with 
the range keys in Fig. 5 energizes and by means 
of a mechanical interlocking arrangement (not 
shown) prevents any of the range keys from be 
ing depressed. This arrangement is employed 
to insure that the operator will not get two full 
numbers set up before the sender has finished 
Sending out the first. 

operation of the sender 
As a result of the grounding of conductor Bl 

by the start relay 62, a locking circuit is pre 
pared for the relays 809-824 and a branch cir 
cuit extends through the middle-right contacts 
of relay 824 to the start conductor 850, prepar 
ing a locking circuit for relays 805, 807, and 808. 
When conductor 850 is grounded, a circuit is 
closed through the constantly operating inter 
rupter 803, as soon as the interrupter closes, for 
relay 804. Relay 804 operates and closes a 
locking circuit for itself in series with 805. This 
locking circuit does not take effect as long as 
the interrupter 803 remains closed owing to the 
fact that relay 805 is short circuited, but, when 
the interrupter 803 opens, the short circuit is 
removed from around relay 805, relay 805 op 
erates and disconnects the left-hand terminal of 
the interrupter from the junction of relays 804 
and 805 and extends it to the sending relay 806. 
As a result, relay 806 responds to the interrupter 
803 each time it closes following the operation of 
relay 805 and sends alternate, positive and nega 
tive impulses over the conductor 827 by way of the 
upper contacts of relay. 805 and through the key 
90 to the relays 902-904 of the repeater R. 
By referring to the table shown in Fig. 20, it 

will be noted that each digit to 0, as well as the 
blank digit BL, is represented by four impulses, 
a positive, a negative, a second positive, and a 
second negative. The distinction between the 
digits is made in accordance with whether an im 
pulse is light or heavy. The heavy impulses are 
represented by bolder characters than the light 
ones. For example, the blank digit is represented 
by a heavy positive, a heavy negative, a heavy 
second positive, and a light second negative; the 
digit is represented by a heavy positive, a heavy 
negative, a light positive, and a light negative; etc. 
The Sending apparatus in the upper right-hand 
corner of Fig. 8 is arranged to send out a suc 
cession of positive and negative pulses through 
the resistances 80 and 802 and these pulses are 
light unless made heavy by the connections made 
to the conductors A, B, C, and D, connected to 
the contacts of relays 807 and 808, by the regis 
ters of Figs. 4, 7, and 6. 
The first positive pulse is sent when relay 80s 

pulls up upon the Opening of the interrupter 803 
following the operation of relay 804. This sends 
a light positive impulse over conductor 827 
through the upper contacts of relay 805 and the 
upper armature and back contact of relay 806 by 
way of the resistance 80? unless there is a direct 
connection to battery over the upper contact of 
relay 808 and conductor A. When relay 06 op 
erates, when the interrupter 803 again closes, a 
light negative impulse is sent through resistance 
802 and the upper contacts of relays 806 and 805 
unless this light impulse is changed to a heavy 
one by a connection made by one of the registers 
to conductor B. In this way the operations of 
relay 806 result in a train of positive and nega 
tive impulses being sent out over conductor 827. 
Keeping in mind that relays to and 7 are 
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energized over conductor 609 as hereinbefore 
pointed out and that the relays 825 and 826 are 
energized over conductor 66 in parallel with 
start relay 62, it will be noted that conductor A 
of the sender is connected through the left-hand 
armature of relay 809 and through contacts of 
relay 70 to the contacts of relay A of the price 
hundreds register PH, Fig. 7. Relay A, it will 
be recalled, is locked energized, as is relay B, 
with the result that the first positive impulse 
transmitted is a heavy impulse due to the direct 
connection of positive battery through the COn 
tacts of relay A and back through the contacts 
just mentioned to conductor A and thence to 
conductor 827 by way of the upper contacts of 
relays 806 and 805. Now, when relay 806 ener 
gizes to terminate the first positive impulse and 
transmit the first negative impulse, a heavy nega 
tive impulse is transmitted through the contacts 
of relay B of the price-hundreds register PH, 
Fig. 7, through contacts of relay 70, left-hand 
contacts of relay 80, conductor B, upper con 
tacts of relay 807, and the upper armatures of 
relays 806 and 805. 
As a further result of the first energization of 

relay 806, a circuit is closed at the lower arma 
ture thereof through the lower armature, normal, 
of relay 807 for relay 808. This happens at the 
termination of the first positive impulse and 
after the A conductor has been effective in in 
fluencing the first positive impulse and making 
it heavy as above pointed out. Consequently, the 
resting contact of the upper armature of relay 
807 may now be shifted from the A conductor to 
the C conductor, and this is done at the upper 
armature of relay 808. As a result, when relay 
806 falls back to Send the Second positive in 
pulse, this impulse is transmitted as a light im 
pulse through resistance 80 unless a positive po 
tential is encountered over conductor C. This 
conductor C is now connected through the inner 
left hand armature of relay 8 to the contacts 
of relay C of the price-hundreds register PH, but 
the impulse is not altered by this connection on 
account of the fact that the relay C of the price 
hundreds register is not at this time energized. 
As a result, the Second positive impulse in this 
digit is a light impulse, and this is in accordance 
with the table shown in Fig. 1 where impulses for 
the digit f, now being transmitted, are indicated. 
As a further result of the operation of relay 

808 it closes a locking circuit for itself in series 
with relay 807, but this locking circuit is not ef 
fective at this time due to the fact that the in 
itial circuit of relay 808 is still closed. When re 
lay 806 falls back to send the second positive 
impulse, it opens the initial circuit of relay 808 
whereupon relay 80 energizes in series with re 
lay 808 from the grounded conductor 850 through 
the inner upper contacts of relay 808, upper 
winding of relay 807, contacts controlled by the 
lower armature of relay 806, and relay 808 to 
battery. Upon energizing, relay 807 connects its 
lower winding in multiple with the winding of 
relay 808. 
When relay 806 operates to transmit the sec 

ond negative impulse, the last impulse of the first 

10 

digit, it closes at its lower armature, a circuit for 
the lower winding of relay 807 through the lower 
armature, operated, of relay 807, and opens the 
circuit of relay 808. Relay 808 now falls back 
and leaves relay 807 operated until relay 806 
falls back at the end of the negative impulse, 
whereupon relay 807 falls back, and the relays 
807 and 808, having passed through a complete 
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cycle during the two negative impulses of the 
first digit, are in their original condition ready 
to operate in the same way coincident with the 
two negative impulses of the second digit. 
It will be recalled that relay 808, upon operat 

ing, shifts the resting contact of the upper arma 
ture of relay 806 from the A conductor to the C 
conductor, and that this operation occurs be 
tween the first and second positive impulses and 
while the first negative is being delivered. As a 
further result of the energization of relay 868, 
it closes a circuit at its middle upper armature 
and through the right-hand contacts of relay 
80 for relay 809. Relay 809 operates and at its 
left-hand armature transfers the A conductor 
from the price-hundreds conductor group PH 
So the price-tens conductor group PT through 
contacts of relay 8 A . This transfer may be 
made conveniently at this time, as the A con 
ductor has already been used and is now discon 
nected at the upper armature of relay 808. As 
a further result of its energization, relay 809 at 
its right-hand armature closes a locking circuit 
for itself through the grounded conductor 6 
through relay 80. Relay 80, of course, does 
not energize as long as the initial circuit of relay 
89 remains closed. 

It will be noted that relay 807 closes a multiple 
point in the initial energizing circuit of relay 809 
at its inner upper armature when it energizes 
following the termination of the impulse for en 
ergizing relay 808. Accordingly, relay 809 re 
mains energized directly and relay 8 to remains 
short-circuited until relay 808, has fallen back 
and until relay 80 has fallen back at the end of 
the Second negative impulse. It may be kept in 
mind that relay 807, upon energizing at the end 
of the first negative impulse and while the second 
positive impulse is being delivered, shifts the 
working contact of the upper armature of relay 
806 from the B conductor to the D conductor 
preparatory to Sending out the second negative 
impulse, and it will be seen that it is permissible 
following the Sending of the second negative im 
pulse to Switch the B and D conductors out of 
engagement with the price-hundreds conductor 
set PH and into connection with the conductors 
of the price-tens set PT extending to the price 
tens register PT of Fig. 7 by way of contacts of 
relay 7 0. This is done at the left-hand arma 
tures of relay 80 when relay 80 energizes in 
series with relay 809 upon the falling back of 
relay 80 at the end of the second negative im 
pulse. 
The first digit consisting of four impulses, al 

ternating positive and negative, has been trans 
mitted and the control conductors A, B, C, and 
D have been transferred from the price-hundreds 
group PH to the price-tens group PT. The re 
sult is that the next four impulses transmitted 
are under the control of the price-tens register 
P, Fig. 7. Since only the ID relay of the price 
tens register PT, Fig. 7, has been energized by 
the registration of the price-tens digit 0 (see 
Fig. 20), the first three impulses of the second 
series go out as light impulses and Only the fourth 
impulse, the second negative, is changed to a 
heavy impulse. The relays 8? and 82 are op 
erated by the relays 807 and 808 in the same 
manner as described in connection with relays 
809 and 80. The result is that the conductors 
A, C, B, and D are transferred to the price-units 
register PU by the time the price-tens digit is 
transmitted. 

In a similar manner the units and fractions 
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digits 4 and f set up on the registers PU and PF, 
Fig. 7, are transmitted in accordance with the 
table shown in Fig. 7, relays 83 and 84 being 
energized by the end of the units transmission, 
and the relays 85 and 86 being energized by 
the end of the fractions transmission. 
With the relays 85 and 86 energized at the 

end of the fractions transmission, the conductors 
A to D, connected to the upper contacts of relays 
897 and 808, are now extended through the ener 
gized relays 809 and 86 and through the con 
tacts of relays 8 and 88 to the stock-hundreds 
conductor group SH, which conductors are con 
nected through contacts of relay 825 to conduc 
tors 4-46. The circles 4 -6 indicate that 
the conductors to which these circles are attached 
connect to the similarly indicated conductors of 
the stock-code hundreds register SH, Fig. 4. The 
connecting conductors have been omitted in the 
drawings So as to avoid undue complication. In 
a similar manner, the conductors $2 A-424 of 
Fig. 8 connect to the corresponding conductors 
42-424 of the register ST, Fig. 4, and the con 
ductors 431-434 of Fig. 8 join to the corre 
sponding conductors of the stock-units code reg 
ister SU, Fig. 4. Accordingly, the digit regis 
tered on the register SH by the placing of nega 
tive potential on conductor 42 by the eighth 
storage relay of the group is transmitted in the 
same manner as the preceding digits; the digit 
5 registered on the stock-tens register ST is next 
transmitted through the contacts of the fifth 
register relay of the group by the potentials con 
nected to conductors 422 and 423 in accordance 
with the table, Fig. 20, relays 8 and 88 hav 
ing energized in the hereinbefore described man 
ner by the end of the transmission of the stock 
hundreds code digit. In the Same way, relays 
89 and 820 energize during the transmission of 
the stock-tens digit and transfer the control con 
ductors to the stock-units register by way of con 
tacts of relay 826 and conductors 43-434. As 
a consequence, the stock-units code digit 0 set 
up by the energization of the tenth register relay 
of the stock units register SU is transmitted in 
the hereinbefore described manner, and the re 
lays 82 f and 822, Fig. 8, are energized, trans 
ferring the control to the range set of conductors 
R, and thence through contacts of relay 826 to 
the conductors 62-624. These conductors are 
connected to the corresponding conductors of the 
range register R, Fig. 6, and the last-price indi 
cation Stored by the hereinbefore-described op 
eration of the register relay D is transmitted in 
the same manner as any one of the preceding 
digits. 

Clearing out the transmitter 
When relay 824 energizes at the end of the 

range digit, it removes ground from conductor 
850 extending to the relays 804-808, whereupon 
relay 806 ceases to follow the interrupter 803, 
and the relays 804 and 805 fall back. The con 
ductor A is now grounded at the left-hand con 
tact of relay 823 so as to prevent a further posi 
tive impulse from being sent out following the 
range digit, which would Occur otherwise before 
relay AO5 has had time to fall back. 
As a 'urther result of the energization of relay 

824 it removes ground at its right-hand arma 
ture from conductor 68, and consequently from 
the register locking conductor 606, which is now 
extended through to conductor 68 by way of 
contacts of relay 63 and contacts of the oper 
ated relay 65. As a result, the operated trans 
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Fig. 7, together with the operated register relays 
of Figs. 6 and 7 and the operated register relays 
of Fig. 4 fall back. When relay 60 falls back 
it removes ground from conductors 609 and 66, 
whereupon relays 70 and 7 of Flg. 7 and relays 
825 and 826 of Fig. 8 fall back, the circuit of 
relays T0 and 7 being open also by relay 707. 
The circuit of slow-acting start relay 62 is 

opened at the lower armature of relay 60 when 
ground is removed from conductors 609 and 66. 
This relay remains operated for a slight inter 
val to insure at least a minimum spacing be 
tween successive operations of the Sender. After 
an interval, relay 6 f2 falls back and removes 
ground from conductors 509 and 67. Remov 
ing ground from conductor 67 allows the relays 
809-824 to fall back, and removing ground from 
conductor 509 permits the locking. magnet LM 
associated with the range keys to deemergize and 
it permits the operation of any One of the range 
keys. In case the operator is in the process of 
transmitting another quotation and has proceed 
ed so far as to have her finger on one of the range 
keys, she is notified of the unlocked condition by 
her ability to depress the range key. The lamp I 
connected in multiple with the locking magnet 
LM gives a further indication by glowing while 
the magnet is energized and by becoming ex 
tinguished when the magnet deemergizes to un 
lock the keys. 
When the operator depresses her keys for the 

next number, relays in the Stock registers of 
Fig. 2 are operated, and a transfer of the stock 
indication to the stock translator and intermedi 
ate distributing frame IDF of Fig. 3 takes place 
as described. In this case, since relay 65 is en 
ergized and relay 64 deemergized, the stock code 
is transferred to register set No. 2 by way of the 
conductor in the cable 603 through relays therein 
corresponding to relays 403, 404, and 405 of Fig. 4, 
and the price and range indications are regis 
tered directly on the register set No. 2 due to the 
fact that the conductor in register set No. 2 cor 
responding to conductor 607 is now grounded 
through the lower armature of relay 65. 
When the range register in register set No. 2 

is operated by the depression of the range key, 
a circuit is closed for the upper winding of relay 
f4 through contacts of the relay corresponding 
to relay 60, and relay 64 becomes energized 
again and relay 65 falls back. 
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It will be noted that the Several branches of 
the conductors A, B, C, and D of Fig. 8 are multi 
pled by means of cable 69 to the register set No. 
2 so as to enable the sending apparatus of Fig. 8 
to operate from the register set No. 2. Following 
the operation of the range register in register 
set No. 2, the start relay in register set No. 2 
corresponding to start relay 62, Fig. 6, is oper 
ated, and a starting ground potential is placed 
on conductor 67 to start the Sending apparatus 
of Fig. 8 to operate again, and a branch circuit 
extends over conductor 509 to lock the range keys 
to prevent the operation of any one of them 
until the sender of Fig. 8 has finished transmit 
ting what is set up on the register set No. 2. 

Referring now particularly to Figs. 9 to 12, the 
operation of the repeating apparatus in Fig. 9 
and the receiving apparatus in Figs. 10 to 12 will 
be explained. Since, as will be recalled, the 
transmitting apparatus is in two parts, each of 
the two operators having her own transmitter, 
the receiving apparatus is provided in two parts, 
a separate section of the receiver being arranged 
to receive stock quotations as transmitted by 
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each of the Operators. The transmitting appa 
ratus used by the first operator, and shown in 
Figs. 1 to 8, is used, as before mentioned, to 
handle quotations of stocks A to K and of stock 
designated by more than one letter of which 
the first letter is any from A to K. 

In Fig. 9 there is shown a transmitter T2 which 
may be substituted for the transmitter T by the 
Operation of the key 90?. This spare transmitter 
is provided so that in case something goes wrong 
with the one in use, the operator may immedi 
ately Operate the key 90 and proceed with the 
Spare transmitter. 
The transmitter T3 is the one used by the 

Second Operator and is the same as the trans 
mitter T except that the stock register in the 
transmitter T3 corresponding to the stock regis 
ter SR, Fig. 2, is arranged to take care of the 
letters J to Z instead of the letters A to R, the 
letters J to R being common first letters to both 
Operators So that sufficient flexibility is secured 
in shifting the line of stock division from one 
Operator to another from time to time as changes 
may occur in the relative activity of the stocks. 
The repeater R is arranged to respond to 

either of the transmitters T or T2, depending 
upon the position of the key 90? and the repeater 
R2 is arranged to respond to either the trans 
mitter T3 or T4 of the second operator, depend 
ing upon the position of the associated transfer 
key. The repeater R, comprises a sensitive nega 
tively polarized relay 902, a sensitive non-polar 
ized relay 903, and a non-polarized marginal re 
lay 904 connected in series. These relays are 
arranged to receive quite a substantial current 
Over conductor 82 so that they have sufficient 
power to operate several contact springs to con 
trol as many separate circuits as may be neces 
sary. It is assumed that there are several bro 
kers' offices close to the transmitting stations and 
the receivers in these are connected to operate 
Over conductors extending directly from the re 
peaters R and R2. The receiving pairs are con 
nected in series in sets of about ten or fifteen to 
a circuit. For example, connected from one of 
the circuits leading from the repeater R2 there 
are the repeaters RE, RE3, and RE5 connected 
in series. It is assumed that there are a num 
ber of receivers connected in circuit between the 
receivers RE3 and RE5. In the same way, one 
of the circuits extending from the repeater R. 
extends through the receiver RE2 (shown in 
Figs, 10 to 12) and RE4, intervening receivers, 
and through the receiver. RE6 to ground, the re 
ceivers R.E.2, RE4, and RE6 being paired, re 
spectively, with receivers REf, R.E3, and RE5. 
There are other pairs of circuits extending out 
of the repeaters R. and R2 as shown, and one of 
the pairs leads to the repeaters R3 and R4 lo 
cated some distance away from the transmitting 
point and near a second group of receivers. 
These repeaters may be identical with the re 
peaters R and R2 and as many circuits as de 
sired may be taken out of the repeaters R3 and 
R4. 
The operation of the repeater R will now be 

explained. When a light impulse, whatever its 
polarity, is received over conductor 827, the sen 
sitive relay 903 operates and extends a potential 
to all of the circuits connected to the repeater, 
this potential passing through the resistances as 
sociated with the contacts of relay 904, causing 
the impulse to be repeated as a light impulse. 
The marginal relay 904 does not respond to light 
impulses. In case the light impulse is positive 
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in polarity, relay 902 does not operate and leaves 
the repeating circuits in connection with the 
positive current source, but relay 90? responds 
to all negative impulses whether they are light 
or heavy and switches the repeating circuits 
away from the positive source into connection 
with the negative source of potential, causing all 
negative impulses to be repeated as negative ima 
pulses. Each impulse that is heavy, that is, one 
that does not come through either of the rer 
sistances 80 and 802, Fig. 8, is repeated directly 
and not through the resistances associated with 
the contacts of relay 90?. On account of the fact 
that marginal relay 904 responds to all heavy in 
pulses. In this way, the received impulses are 
repeated as light and heavy according to their 
strength and as positive or negative according 
to their polarity. 

In the receiver RE2 of Figs. 10 to 12, the re 
ceiving relays 00-03 of Fig. 10 respond to 
the impulses. Relay fool responds to all positive 
impulses whether they are light or heavy on ac 
count of the fact that it is so polarized, and 
relay 902 responds to all negative impulses both 
light and heavy, being negatively polarized. Re 
lay 003 responds to all heavy impulses, whether 
they are positive or negative, but, being margin 
ally adjusted, it does not respond to light in 
pulseS. 
To continue with the description of the recep 

tion of the quotation transmitted, as hereinbefore 
described, it will be recalled that the first digit 
transmitted in the price-hundreds digit , being 
represented, according to the table in Fig. 20, by 
a heavy positive, a heavy negative, a light posi 
tive, and a light negative. When the heavy posi 
tive impulse, the first impulse of the first digit, 
is received, relays food and 003, Fig. 10, Operate. 
Relay OO operates because of the polarity of the 
impulse and relay foo3 operates because of the 
strength of the impulse. A circuit is closed 
through the contacts of relay food and the lower 
contacts of relay 1003 for the Arelay of the price 
hundreds register PH by way of contacts of relays 
OO and of . A circuit is also prepared at the 

inner contacts of relay 003 for relay B, but this 
circuit is not completed at this time owing to the 
fact that relay 002 is not energized. When 
relay A operates, it locks itself at its inner con 
tacts to ground by way of the grounded locking 
conductor O55, grounded through the normally 
closed contacts controlled by the lower armature 
of relay 007. 
When the second impulse of the digit, a heavy 

negative impulse, is received, relay 003 falls 
back and reoperates, as does any ordinary relay 
When the polarity of the current flow through 
it is reversed, and relay 002 operates. Relay 
loof, having restored at the end of the positive 

With relays impulse, remains non-operated. 
002 and 003 operated, a circuit is closed 

through the contacts of relay 002 and the inner 
contacts of relay 003 for relay B of the price 
hundreds register PH, by way of contacts of re 
lays 1009 and O2. When relay B operates, it 
locks itself at its inner contacts to ground by Way 
of the grounded locking conductor 0.55. 
As a further result of the operation of relay 

f002, it closes a circuit for relay foo8, relay 1008 
being arranged to respond to each Operation of 
the negative impulse 002 whether the marginal 
relay 003 is operated or not. When relay foo8 
operates, it closes a circuit for relay of 9 at its 
upper armature from ground on the grounded 
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armature, normal, of relay 009. Relays too 
and OO will be recognized as similar to the re 
lays 807 and 808 in the transmitter. When relay 
OO operates, it closes a locking circuit for itself 

in series with the lower winding of relay 009 
so that when the initial circuit of relay 00 is 
opened upon the falling back of relay 002 at the 
end of the first negative impulse, relay OO9 oper 
ates and connects its upper winding in parallel 
with the winding of relay O. 
When relay of 0 operates, it closes a circuit 

for the transfer relay of through contacts of 
relay f of 2, and relay Of operates and locks 
itself energized through relay 02, which latter 
relay does not Operate for the time being Owing 
to the fact that it is short circuits. Relay of 
transfers the impulsing conductor associated with 
the positive relay 00 from conductor A to con 
ductor C, and relay of transfers the A con 
ductor from the A relay of the price-hundreds 
register PH to the corresponding relay of the 
price-tens register PT. When relay 009 oper 
ates, it transfers the impulse conductor associ 
ated with the contacts of the negative relay fo2 
from the B conductor to the D conductor. 
When relay 008 energizes again, at the be 

ginning of the second negative impulse, it opens 
the circuit of relay 00 at the normally closed 
Contacts controlled by its upper armature, relay 
009 being operated at this time, and closes a 

direct circuit for the upper winding of relay 
009 through the inner upper armature, oper 

ated, of relay 009. Relay Of O falls back and 
Opens the previously established locking circuit 
for the two relays in series so that when relay 
008 falls back at the cessation of the second 

negative impulse and opens the circuit of the 
upper winding of relay 009, relay 009 falls back 
also, and both relays are again in normal posi 
tion at the end of the second negative impulse, 
which is the last impulse of the first digit. When 
relay 009 falls back, the short circuit is removed 
from around the winding of relay of 2 at the up 
per contacts of relay O09 and relay of 2 ener 
gizes in series with relay off and transfers the 
D and B conductors to the relays of the price 
tens register PT. 
As the impulses of the succeeding digits come 

in, the relays 00-003 and 1008-00 operate 
in the manner hereinbefore described, and the 
transfer relays associated with the succeeding 
registers operate to transfer the conductors A, B, 
C, and D along as the impulses are received. As 
a result, the price-tens digit 0 is stored by an 
energization of the register relay D in the price 
tens register PT; the price units digit 4 is stored 
by the energization of the relays B and C of the 
register PU; the price-fractions digit is stored 
by the energization of the relays A and B of the 
register PF; the stock-hundreds code digit 8 is 
registered on the stock-hundreds register SH, 
Fig. 11, by the energization of relays A and B; 
the stock-tens digit 5 is registered by the ener 
gization of relays B and D of the register ST; the 
stock-units digit 2 is registered by the operation of 
the relays A and C of the register SU; and the 
range indication L.A (last price) is registered by 
the energization of relay D of the range register R, 
the transfer relays of the several registers in the 
receiver operate in the same manner as described 
in connection with relays foll and Of 2. 

It will be noted that a circuit is closed for the 
shunted relay foo4, each time the positive relay 
f00 operates during the receipt of a price quota 
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2,192,217 
is closed, and, due to the shunt around it, remains 
operated between positive impulses by circulating 
current so that the relay, Once energized, remains 
operated throughout the entire series of impulses. 

It will be noted further that the relay 005 is 
operated at the lower contacts of relay 008 when 
the latter relay operates in response to the first 
negative impulse. Being slow-acting due to the 
shunt around its winding, relay 005, when once 
operated, remains operated throughout the Series 
of impulses. 
With relays 004 and f OO5 operated, a circuit is 

closed for relay 006. At its middle-upper and 
upper armatures and at its two lower armatures, 
relay OO6 prepares alternate paths to ground for 
conductors 052, 1053, 054, and O55, while at its 
inner upper armature it closes a circuit for slow 
acting relay 007. When relay 007 operates it 
shifts the conductors 052-1055 to the alternate 
paths to ground through the contacts of relay 
006 so as to permit the said conductors 053 
O55 to become momentarily ungrounded, as will 

be hereinafter pointed out, when relay 006 falls 
back. 

Setting the master switches 
In order to set the master switch MS, shown in 

the circuit diagram of Fig. 10 and mechanically . 
in Fig. 13 (which master switch is substantially 
identical with the master switch disclosed in the 
patent to Keith, No. 1,185,510, granted May 30, 
1916) relays A and B of the price-hundreds regis 
ter PH prepare the associated setting circuits. 
These circuits become effective when relay 02 
operates at the end of the second negative impulse 
(the last impulse) in the price-hundreds digit . 
When relay 02 operates, it closes at its lower ar 
mature a circuit through the left-hand armatures 
of the operated relays A and B of the register PH 
for the holding relay 029 over conductor 030. At 
the same time, a circuit is closed through the left 
hand armature and resting contact of the C relay 
and through the off-normal contacts 023 (held 
closed by the finger f025) for the start relay 028. 
Due to the fact that relays A and B are both 
operated, there are no circuits closed for relay 
028 by way of the wipers 02 f and 022. When 

relays 028 and 029 both operate, a circuit is 
closed through contacts of both relays in Series 
for the locking magnet 027. Magnet 02 oper 
ates and moves the associated locking arm out of 
engagement with the locking segment 05. 
When this occurs, the master switch is propelled 
in a counter-clockwise direction by the U Spring 
050. The off-normal contacts 023 open and the 

off-normal contacts O24 close when the master 
switch has moved one step from its blank position 
to its # 1 position. In the it position, the wipers 
O2 and 022 are standing on their it contacts, 

but no circuit is complete for relay 028 owing 
to the fact that the A and B relays of the register 
PH are both operated. As a result, relay 028 
falls back responsive to the opening of off-normal 
contacts 023 and opens the circuit of the locking 
magnet O27, whereupon the locking magnet 02 
deenergizes and permits the locking arm to engage 
the next notch in the locking segment 05, hold 
ing the master switch in its it? position corre 
sponding to the digit . 

In a similar way, the master switch MS2 is po 
sitioned under the control of the associated relays 
A to D of the register PT. Relay D is the only 
one of this group energized and as a result a 
circuit remains closed for the start relay (corre 
sponding to relay 028 of the master switch MS) 
until the master switch reaches its tenth position. 

9 
It will be noted upon inspection of the master 
switch MSf that a circuit remains closed over one 
or both of the wipers 02 and 022 in all positions 
except the tenth when only the D relay is ener 
gized after ground potential has been Supplied 
to the left-hand armatures of the relays A to D. 

In a similar Way, the master switch MS3 is 
Set in its fourth position, as the PU relays B and 
C are energ.2ed, and the master MS4 is set in its 
first position, as the relays A and B are energized 
in the price-fractions register PF. It will be ap 
peciated, of course, that the master switch MS 
starts to move as Soon as the price-hundreds digit 
is received, and that the succeeding master 
Switches Start to move as soon as their respective 
controlling digits are received. As a result, the 
master SWitch MS4, the last one to start, is set 
ting itself while the registers SH, ST, SU. and R. 
are being operated. Due to the relative speed of 
the master Switches and of the Sending apparatus, 
the master switches are all positioned by the time 
the range register R, Fig. 11, receives the last 
digit in the number. 

Selecting the stock 
For the purpose of identifying the stock reg 

ister group on which the received price quotation 
is to be recorded, ten hundreds relays 20, 202, 
to 2 t0, Fig. 12, are provided, three of these re 
lays being shown. From the contact pyramid of 
the relays A to D of the register SH there extend 
ten conductors, each corresponding to a different 
hundreds, only one of these conductors becomes 
grounded in the given case. In this case, Since it 
is the A and B relays that are operated, the 
ground potential is extended upon the operation 
of the upper transfer relay of the stock-hundreds 
register SH to the F1 hundreds conductor, oper 
atting the first hundreds relay 20. This relay 
connects the stock-tens and stock-units groups 
ST and SU, Fig. 12, through to the upper portion 
of the Cross-connecting rack shown in Fig. 12. 

In order to make a Selection as to the stock 
tens, there are ten conductors extending from 
the contact pyramid of the relays A to D of the 
stock-tens register ST. This conductor group is 
shown in Fig. 12 and is labeled ST. Since the 
digit 5 has been stored on the register ST by the 
energization of relays B and D, the fifth con 
ductor of the group is grounded and the ground 
potential is accordingly extended upon the en- . 
ergization of the upper transfer relay of the reg 
ister ST over the fifth conductor of the group ST, 
and through the jumper shown in Fig. 12 to the 
left-hand contact of the contact set 22 by way 
of contacts of the hundreds relay 20 f. This en 
ergizes stock relay 24 only slightly, owing to the 
fact that the leit-hand winding is an inefficient 
winding drawing Small current. As a result, only 
the contacts marked X are closed by the energiza 
tion of the left-hand Winding. In a stock quota 
tion receiving board containing many stocks, it is 
possible and perhaps probable that every con 
ductor closed through by a stock-hundreds relay 
such as the relay 20 will have a plurality of 
jumpers connected to it, each leading to a wind 
ing of a separate stock relay, such as the stock 
relay 24. When this conductor is grounded, 
each of the relays to which a jumper is connected 
pulls up through its first step and closes its X 
contact, but the relay does not close its remain 
ing contacts except under a condition to be de 
Scribed hereinafter. 

In accordance with the setting of the stock 
units register SU, Fig. 11, the relays A and C 
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1.O 
thereof arrange the contact pyramid so that 
ground from the lower contact of the upper 
transfer relay of the register SU is extended 
through contacts of the Operated relays A and C 
as well as through contacts of the unoperated re 
lay B to the second conductor in group SU, Fig. 
12. When this conductor is grounded, a con 
nection extends through contacts of the stock 
hundreds relay 20 and a jumper on the cross 
connecting rock to the right hand terminal of 
the set 22 and from thence to the right-hand 
winding of the stock register relay 242. Relay 
242, due to the design of the right-hand wind 

ing is able to Operate Only far enough to close 
contacts marked X when energized through the 
right-hand winding alone. 
242 is energized at a time when relay 24 is 

not energized the relays operates only its X con 
tact and does not close the connections through 
with its contacts on the right-hand side of the 
relay. At this time, however, both relay 24 and 
relay 242 are operated and a circuit exists, from 
the grounded conductor 052 through the two re 
lays and their X contacts in series. The left 
hand winding of relay f242 and the right-hand 
Winding of relay 24 are efficient windings draw 
ing sufficient current to operate the relays fully. 
Accordingly, relays 24 and 242 are both com 
pletely operated, and a battery potential is ex 
tended to each of the holding magnets of the 
stock group 52. Of the twenty magnets in this 
group, a reference (05 - 055) has been applied 
to the hundreds magnet of each horizontally- dis 
posed group of four. These twenty magnets are 
the release magnets of registers, such as the reg 
ister R, shown in Figs. 14, 15, and 16. The Con 
struction of the magnet 05 can be seen in Fig. 
15. The construction of each of the other mag 
nets is similar. 
Operation of range relays-setting the indicators 
As a result of the operation of the range regis 

ter R, wherein the transfer relays (the vertical 
pair) are operated and the register relay D is 
operated, a ground potential is extended over the 
last-price conductor LA 5 to the last-price 
range relay LA of Fig. 12. Relay LA Operates and 
extends a connection from conductors 03, 0.32, 
O33, and 0.34 to the respective magnets of the 
botton row (the last-price registers) in each 
stock group. Since only the mangets of the stock 
group S 52 have a battery potential extended to 
the upper terminals, the registers of last price 
row (the lower row) of the stock group S52 only 
are operated. The operation of these magnets 
results in the associated indicators being set in 
a manner to be described hereinafter. It will Suf 
fice at this point to state that the master Switches 
have set inner-linked shafting by their move 
ments as explained hereinbefore and that the re 
leasing operation of the lower row of magnets of 
the stock group S 82, Fig. 12, results in the as 
sociated indicators taking up the Setting predeter 
mined by the set position of the master SWitches, 
while the other indicators are not moved. 
The operation of the stock relays f24 and 

242, it will be understood, takes place as soon 
as the stock units digits have been received on 
the stock units register SU; the operation of the 
range relay LA, Fig. 12 takes place as soon as the 
last digit has been received on the range relays 
and the upper transfer relay of the range regis 
ter R has operated; and as hereinbefore ex 
plained, the master switches MS-MS4 have fin 
ished setting themselves by the time the range. 

As a result, if relay 
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register R, receives the last digit, Consequently, 
upon the operation of the range relay LA, the 
magnets operate as hereinbefore described just 
at the end of the impulses comprising the com 
plete stock quotation number. 

Clearing out the receiver 
Shortly after the end of the impulses, relays 
004 and 005 fall back because they receive no 

further impulses. As a result, relay 006 falls 
back and removes ground from conductors 052, 
053,054 and 0.55. Relay foots also opens the 

circuit of the slow-acting relay 007, but this re 
lay does not fall back for a slight interval. When 
the ground potential is removed from conductor 
O52, the stock relays 24 and 242 fall back; 
when the ground potential is removed the con 
ductor 053 the relays 009 and to O fall back 
(if one or both of them happen to be energized 
at any time when conductor 0.53 is ungrounded); 
when conductor 054 is ungrounded, all of the 
transfer relays of the registers PH, PT, PU, PF, 
SH, ST, SU, and R fall back; and responsive to 
the removal of the ground potential from con 
ductor 0.55 all of the register relays A to D of 
the above-mentioned registers are unlocked and 
fall back. 

Restoring the master switches 
Since the registers have been restored to nor 

mal, the range relay LA, Fig. 12, falls back and 
the holding relays of the master switches 
MS-MS4 including the holding relay O29 of 
the master switch MS fall back and these master 
Switches restore to the normal position shown. 
When relay 029 falls back it removes ground 
from conductor f03 at its lower armature and 
at its inner armature it closes a circuit through 
the off-normal contacts 024 for the locking mag 
net 02, energizing the locking magnet to per 
mit the master switch to restore. At the same 
time, a ground potential is closed through off 
normal contacts 024 and the middle armature of 
relay 029 for the solenoid O26, which energizes 
and attracts the associated plunger to pull the 
master Switch into the position shown in the 
drawings. When the normal position is reached, 
off-normal contacts 024 operate and open the 
circuit of the solenoid 026 and the circuit of the 
locking magnet 027. Magnet 027 thereupon 
deenergizes and holds the master switch in the 
normal position as shown. 
The apparatus in the receiving station is now 

in its normal position and is in readiness to re 
ceive a further stock quotation. 

It is to be understood that very few, if any 
brokers will subscribe to quotations of all stocks 
handled by the central transmitter, most brokers 
taking not more than two hundred out of nearly 
a thousand stocks which may be quoted at the 
transmitting station. Accordingly, many quo 
tations coming into a receiving station do not 
result in any changes on the indicators (Fig. 12) 
in the receiving station on account of the fact 
that no indicator set corresponds to the instant 
Stock indication. 

Mechanical arrangement of the indicator system. 
Referring now particularly to Figs. 13-16, the 

mechanical arrangement of the indicators will 
be explained. It may be stated at the outset that 
each indicator is essentially a drum with numer 
als thereon, together with means for rotating the 
drum to a desired position so that the desired 
numeral shows through a door provided for the 
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2,192,217 
purpose. This drum may be seen in Figs, 14, 15, 
and 16, showing the register R, wherein the drum 
is indicated by the reference character 607. 

In Fig. 13 two of the four master switches 
MS-MS4, shown in Fig. 10 are indicated me 
chanically. In Fig. 13, fo27 indicates the lock 
ing magnet as in Fig. 10; 05 indicates the lock 
ing segment; fo?5 indicates the off-normal spring 
operating arm; 024 indicates the contact set 
024 shown in Fig. 10 (the contact set 023 being 
mounted directly behind the contact set 024 and, 
therefore, out of sight); 050 indicates the driv 
ing U Spring; and 026 indicates the solenoid 
which restores the master switch to normal, wind 
ing up the U spring. 
AS stated hereinbefore, the stock registers are 

mounted in groups of twenty. Each horizontally 
disposed group of four registers indicates a price 
pertaining to the stock, the prices indicated being 
yesterday's closing price and today's open, high, 
low, and last prices. These five sets of four 
registers each form a group of twenty that are 
mounted in a rectangular formation as may best 
be seen upon reference to Fig. 18 to be herein 
after described. Naturally, of course, the regis 
ters are mounted closer together than in Fig. 
18, there being little, if any, space left between 
the registers representing a single stock. 

For the purpose of actuating the registers, the 
shaft 30, Fig. 13, mounted in bearings in the 
bearing plates 135i and 352 and supported by 
the upper bearing, is connected to the master 
Switch by the master switch shaft 350, the two 
shafts being related to one another in a bell 
Crank arrangement as may be seen in Fig. 15. 
It will thus be seen that the shaft f30 does not 
simply rotate on centrally located bearings but 
Swings in an arc. This shaft f30 is arranged 
to Swing directly behind all of the hundreds reg 
isters of all of the stocks arranged in a vertical 
row from the bottom of the board to the top of 
the board. The shaft 305 is connected by means 
of the link 309 with the shaft f30 so that the 
shaft 305, also disposed behind a vertical row 
of hundreds registers, follows the motion of the 
master Switch MS as imparted through the link 
309. A similar link extends to a shaft (not 
shown) to the left of the shaft 30 and one 
extends to a shaft (not shown) to the right of 
the shaft 305, every fourth shaft across the 
board being linked together into a single me. 
chanical system. 

In a similar way, the shaft f306 is controlled by 
the master switch MS2, as are other shafts, in 
cluding shaft 302 inter-linked with the shaft 
306 by the link 30. The master switch MS2 is 

Set in accordance with the price tens digit as may 
be noted upon reference to Fig. 10. 
The master switch MS3 is not shown but is 

connected to the mechanical system including 
the tens shafts 303 and 307; while the master 
switch MS4 is connected to the mechanically 
inter-linked system including the shafts 304 and 
308 and the inter-connecting links such as 32. 
From the foregoing it will be seen that a verti 

cal shaft is provided for controlling each vertical 
row of registers and that these shafts are cross 
linked into four groups, one for the price hun 
dreds, one for the price tens, one for the price 
units, and one for the price fractions; these four 
groups being controlled by the master Switches 
MS, MS2, MS3, and MS4, respectively. 
The arrangement of the master switches and 

shafting together with the general disposition of 
the registers having been explained, the details of 

1. 
the constructiton of the register R, the outlines 
of which are indicated in Fig. 13 will be explained 
in connection with Figs. 14, 15, and 16. As here 
inbefore mentioned, the register is essentially a 
drum 607 having the digits f to 0 and a blank 
Space on the surface together with means for 
rotating it to a desired position. The frame work 
of the register includes two plates 605 and 606, 
both of which may be seen edgewise in Fig. 15, 
(the top plate 605 being removed in Fig. 16 to 
give a view of the mechanism from the top) and 
the four connecting posts 60 f-f 604 best seen in 
croSS-Section in Fig. 16. The drum 60 is 
mounted at the front end of the register in bear 
ings in the two plates 605 and 606, and the 
numbers On the drum appear through the Window 
in the front covering as may be seen in Fig. 14. 
It will be noted that the tip of the armature 92 
of locking magnet 05 is normally in a hollow 
between two of the eleven teeth provided on the 
lower portion of the drum 32, and, accordingly, 
holds the drum in a locked position. It will be 
noted that the display drum is provided at its 
upper portion with a gear wheel 68 with which 
the gear wheel 609 is in mesh, and that the seg 
ment 60 pivoted on an extended center line of 
the shaft 350 of the master switch MS is pro 
vided with a geared piece for rotating the hub of 
the gear wheel 609. Accordingly, a movement 
one way or another of the segment 60 results in 
a rotation of the drum, such movement being 
ordinarily prevented by the locked condition of 
the drun 607 by the tip of the armature 026. 
It will be noted further that the two members 
6 and 63, also pivoted on the same shaft 

with the segment 60, normally tend to come 
together through the influence of the spring 623. 
With the drum locked in any given position and 

with the master switch standing in its normal 
position shown in the drawings, the arm 6f is , 
displaced and rotated by the shaft 3 to the 
position shown in the drawings. The member 
63 is held, and prevented from following, by the 

tail of the segment 60, such tail being provided 
with a raw-hide or similar contact piece against 
which the turned up portion of the member 63 
is pressed by the action of the spring 623. 

If the magnet 95 is energized to withdraw the 
tip of the armature 02 from the drum 60, with 
the master switch in its normal position, the 
spring 623 draws the ends of the members 6 
and 63 together, and the member 63 drives 
the contact piece 64, Secured in the tail of the 
segment f60 until it engages the upturned por 
tion of the member 6f . The movement of the 
segment 60 imparts a motion through the hub 
of the gear wheel 609, which is imparted to the 
drum 607 and causes the drum to turn until the 
blank space thereon shows through the window. 
In a similar way, if the shaft 30 is set in any 
other position, the action of the spring 623 
swings one or the other of the members 6 and 
63 so that they contact with the flange of the 

shaft through their contact pieces 65 and 66 
and they both contact with the tail of the Segment 
60 through the contact piece 64, always 
bringing the drum into position to display the 
number corresponding to the setting of the master 
switch in case the magnet 05 is energized to 
release the drum. It will thus be seen that When 
the master switch is set the registers all show the 
original display and only those released by the 
energization of their respective release magnets, 
Subsequent to the movement of the master Switch, 
change position and take up a new setting. The 
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impulse imparted to a release magnet is only 
momentary but it is of sufficient duration to per 
mit the drum to arrive at its new position. 
After the drum 607 has become set in its new 

position, the magnet A05 deemergizes, and at the 
tip of the armature 2 again locks the drum. 
The notches in the locking portion of the drum 
are cut V-shaped so that the tip of the arnature 
f02 has a centering action when it enters the 
notch. 
From the description hereinbefore given in the 

manner in which the desired indicators of the 
stock group S-52 (corresponding to the stock 
BBA) are set, it will be understood that the indi 
cators of the stock S-263 are set only in case the 
storage relays Ato D of the stock hundreds regis 
ter SH, Fig. 11, cause a ground potential to be 
extended to relay 202 to connect up the asso 
ciated group of twenty conductors corresponding 
to the second hundreds, and then only in case the 
tens conductor 6 is grounded and by the register. 
ST and the units conductor 3 is grounded by the 
units register SU. In the same way, the stock 
group S-Of is rendered effective only when the 
hundreds digit is O so as to operate the relay 20 
and in case the tens and units digits are one and 
seven, respectively. This is true, of course, be 
cause no one of the stock relays such as 24 to 
246 can operate fully unless the associated relay, 
with which it is paired, is also operated to close 
the powerful energizing circuit necessary through 
the main windings of the two relays in Series to 
operate them all the way. 

It may be well to mention at this point that 
in case a new price relative to a stock does not 
contain a hundreds digit as set up in the trans 
mitter, the hundreds digit transmitted consists 
of light impulses only and none of the storage 
relays A to D of the hundreds register PH, Fig. 
10, is operated. In this case there is no ground 
potential on conductor 03 and relay 029 fails 
to operate. Accordingly, there is no ground po 
tential on conductor 103 and as a result no 
one of the release magnets associated with the 
hundreds register in any stock group can operate. 
A similar condition exists if the tens digit is 
omitted and also if the units digit is omitted. 

In some cases a new stock quotaton differs 
from the old one only in that the new stock quo 
tation ends with a different fraction. In this 
case it is merely necessary to move the fractions 
register. In other cases the new quotation may 
mean a change in only the units and fractions 
registers, while in still other cases the quotation 
is the change in only the tens, units, and frac 
tions. 

Setting up short numbers 
In the transmitter, variations in the number of 

digits in a transmitted price are automatically 
taken care of in a manner now to be explained. 
In case only a single price digit is set up by the 
operation of only one of the digit keys of Fig. 5 
this is registered on the price hundreds register 
PH, Fig. 7. In case the operator next operates 
a range key and causes the operation of one of 
the relays A to D of the range register R, Fig. 6, 
a circuit is closed over conductor 609 at the lower 
contact of transfer relay 6 when it operates 
through the lower armature normal of relay 607, 
lower 'armature normal of relay 705, and the 
inner lower armature normal of relay 703, for 
connecting relay TO7. In this case, relay 70 
connects the conductors extending from the 
upper contacts of the relays Ato D of the register 
PH to the conductor group PF extending to the 
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sending apparatus in Fig. 8. Accordingly, the 
digit registered on the register PH is transmitted 
as a fraction digit and the hundreds, tens, and 
units digits are transmitted with light impulses 
only and none of the register relays in the re 
ceiver in the hundreds, tens, and units registers 
are operated, as hereinbefore mentioned. 
ASSunning that the operator sets up only two 

digits, a units digit and a fractions digit. The 
units digit is recorded on the register PH, Fig. 7, 
and the fractions digit is recorded on the register 
PT. Under this condition, when the range regis 
ter R is operated and ground is placed on con 
ductor 609, a circuit is closed through the lower 
contacts of relay 707 and relay 705 and through 
the lower armature, operated, of relay 703 for the 
connecting relay 708. Relay 708 at its upper set 
of four contact pairs connects the conductors of 
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the register PH to the conductor group PU ex 
tending to the sending apparatus of Fig. 8, and 
at its inner set of four contact pairs connects 
the conductors of the register PT to the con 
ductor group PF, extending to the sending ap 
paratus of Fig. 8. As a result the two digits set 
up on the registers PH and PT are sent out as 
the units and fractions digit. 

It will be seen that in case tens, units, and 
fractions digits are recorded on the registers 
PH, PT, and PU a circuit is closed upon the oper 
ation of the range register over conductor 609 
and through the lower armature, normal, of relay 
707 and the lower armature, operated, of relay 
105 for the connecting relay 709. Relay 709 
connects the conductors of the register PH to 
the price tens group PT, extending to the send 
ing apparatus; it connects the conductors of the 
register PT to the group PU, and it connects the 
conductors of the register PU to the conductors 
PF, causing the digits to be sent out as the tens, 
units, and fractions digits. It has already been 
explained how when four digits are set up on the 
registers PH, PT, PU and PF relay 707 is oper 
ated when conductor 609 becomes grounded and 
the relays to and 7 i? operate to connect the 
conductors of the four registers straight through 
to the sending apparatus and send out the four 
registered digits as the hundreds, tens, units, and 
fractions digits, respectively. 

Setting up yesterday's closing price 
At the close of the day, when the last stock 

quotations come through for a particular stock 
and is set up and sent through as the last price, 
this last price is subsequently resent, before the 
Operator leaves the premises, as yesterday's clos 
ing price so that it will show on the indicators 
When business is resumed that next day. To do 
this, the operator sets up a stock indication in 
the manner hereinbefore described, followed by 
the last price as indicated by the last-price regis 
ters of that stock (it being usual to provide a 
receiving board at the transmitting station oper 
ated from one of the receiving circuits extending 
from the repeaters of Fig. 9 so that the operators 
may check up on what they are sending). Hav 
ing set up the stock price indication, the oper 
ator depresses the range key YC, Fig. 5, operating 
relays A and B of the register R, Fig. 6. The 
sending apparatus operates in the manner here 
inbefore described in the receiver of Figs. 10 and 
12 the A and B relays in the range register R are 
operated, closing a circuit over conductor 
for the yesterday's-close range relay YC, Fig. 12. 
This causes the price to be set up on the upper 
row of registers in the stock selected. 
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Following this, the operator again registers 

the same stock designation and operates the 
blank digit key BL of Fig. 5 four times, setting 
up a blank hundreds digit, a blank tens digit, a 
blank units digit, and a blank fractions digit, 
Following this, the operator manipulates the key 
labeled OP-HI-LO-LA, this key correspond 
ing to the indications Open, High, Low, and Last. 
When this occurs, relays A to D of the range 
register R are operated and when the sending 
apparatus functions the relays A to D df the 
range register R, in the receiver, Figs. 10 to 12, 
are operated, and each of the range relays OP, 
HI, LO, and LA are operated. In addition, the 
master switches MS, MS2, MS3, and MS4 re 
main in their blank position, the normal posi 
tion, on account of the fact that relays A, B, C, 
and D of each of the registers PH, PT, PU, and 
PF are operated. Then, with the Open, High, 
Low, and Last range relays operated, the cor 
responding magnets are released and the reg 
isters with the exception of the ones having to do 
with yesterday's close in the stock set up, are re 
turned to their blank positions. 

First quotation of day 
The sending of the first price in the morning 

is accomplished in the same way as the wiping 
out of the open, high, low, and last registers 
above described except that the hundreds, tens, 
units, and fractions of the first price of the 
morning are set up instead of the blanks above 
described. 
When a different price is received, on the next 

sale of the stock, this price will either be higher 
or lower than the open price, with the result 
that the operator uses either the high-last key 
HI-LA of Fig. 5, or the low-last key IO-LA 
of Fig. 5. 
From the foregoing description, it is thought 

that it can be understood how the operator takes 
care of the various price quotations. 

Handling preferred stock 
In addition to the so-called common stock, 

there is often a so-called first-preferred stock, 
on the market of the same designation and SOme 
times also a second-preferred stock. For ex 
ample, the stock BBA is a common stock and in 
addition there may be a stock BBA, first-pre 
ferred, and a stock BBA, second-preferred. In 
setting up a stock indication . BBA, first-pre 
ferred, the operator sets up the BBA designation 
and operates the first-preferred key --PF. 
When the first-preferred key --PF, Fig. 1, is 
operated, with the relays 65 and 64 in the con 
dition shown in the drawings, a circuit is closed 
over conductor f03 for relay 20. Relay 20 
locks itself to conductor 250, along with the 
other register relays of Fig. 2 and at its upper 
armature closes a circuit over conductor 22 and 
through contacts of the energized relay 404, 
Fig. 4, for the first-preferred relay 40 l. Relay 
40 operates and locks itself to conductor 606 at 
its upper armature and at its lower armature 
shifts the conductors to 5 of the group CD2 
from in connection with the relays f to 5 of the 
stock-tens register ST into connection with the 
relays 6-0, respectively. Since the tens digit 
ordinarily transmitted for stock BBA is digit 5, 
this digit is now transmitted as the digit 0, se 
lecting a different stock group in the receiver. 

If, instead, the second-preferred key 2-PF is 
operated, relay 209 operates instead of relay 20 
and, upon operating and closing a locking cir 
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cuit for itself at its lower armature, it closes a 
circuit over conductor 2 if and through contacts 
of relay 405 for the second preferred relay 402. 
In this case relay 40 is not operated and the 
tens digit is sent out as a tens digit 5, but relay 
402 makes a similar change as regards the con 
ductor set CD3, with the result that the units 
digit instead of being the units digit 2 is sent 
out as the units digit 7. 

Operation of modified receiver 
Referring now to the layout with the Figs. 17 

and 18 substituted for the Figs. 10 and 12, re 
Spectively, the modified receiver employing the 
modified register shown in Fig. 19 will be de 
Scribed. The register of Fig. 19 is a step-by-step 
register instead of the shaft-driven register of 
Figs. 14 to 16. When registers of this type are 
used, the master switches are done away with 
and the indicating registers themselves operate 
with a hunting motion to come into the position 
indicated by the control registers PH, PT, PU, 
and PF of Fig. 17. 
The register of Fig. 19 looks the same from the 

front as the one shown in Fig. 14. The drum 
907 is provided with ten numerals to o, and 

also a blank Space, in the same way as the drum 
1607. Above the drum f 907 there is a ratchet 
wheel 909. This ratchet wheel is driven around, 
to operate the drum, by the double pawl carried 
on the end of the armature 905 of magnet 90s. 
The restoring Spring 906 holds the armature 
905 in the position shown. When the magnet 

is energized, the right-hand pawl engages the 
ratchet wheel f$09, advancing the ratchet wheel 
and drum a half step. When the magnet de 
energizes, the left-hand pawl engages the next 
notch in the ratchet wheel and advances the 
ratchet wheel and drum another half step in a 
counterclockwise direction, so that, starting from 
the position shown in the drawings, the numeral 
2 is now displayed instead of the numeral . 
The Wiper 90 is mounted on the same axis 

below the drum 907 and secured rigid therewith 
So that it rotates with the drum. The wiper is 
normally standing between two bank con 
tacts as shown, but advances onto the next con 
tact when the drum is driven a half step upon 
the energization of magnet 904. When the 
magnet deenergizes the wiper advances to a mid 
Way-position between the next two contacts. In 
order to set the register to a desired position, for 
example position 0, the conductor O extending to 
the "O' contact in the bank of wiper 90 is 
grounded, and a ground potential is placed on 
the start conductor 90. This closes a circuit 
through the Self-interrupting contacts 903 for 
the magnet 904, causing it to energize and de 
energize, advancing the drum by means of the 
ratchet wheel 909. The wiper 9 O is moved 
around without effect until it engages the tenth 
bank contact connected with conductor 0, where 
upon a circuit is closed for magnet 904 through 
the wiper 90 and the bank contact upon which 
it is standing and over conductor 0, assumed to 
be grounded. The magnet 1904 is therefore. 
held operated, and the drum stands midway be 
tween the 9 and 0 positions. After an interval 
Sufficiently long to enable the register to arrive 
at any position, the ground potential is removed 
from conductor 90 and from conductor O, 
whereupon magnet 904 deenergizes and the 
drum is advanced a half step to display the 
digit 0. 
By comparing Fig. 17 with Fig. 10 it will be 
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noted that these two drawings are substantially of terminal sets, registering means arranged to 
the same except that the master switches have 
been removed from Fig. 17 and the register relays 
A to D of the registers PH, PT, PU, and PF are 
each provided with a pyramid of contacts to 
which eleven conductors are connected. These 
digit conductors correspond to the positions 
blank and f to 0 of the register shown in Fig. 19, 
and to the eleven conductors blank and to 0 
connected to the bank of wiper 90. The reg 
ister 80 shown in Fig. 19 is shown also in Fig. 
18, but the details of the connections are not 
shown in Fig. 18, Fig. 19 being relied upon for 
this purpose. Each of the other registers in the 
group of twenty pertaining to the stock having 
the code 263 is the same as the register shown 
in Fig. 19. It will be noted that a single line 
is run from a bracket at the end of the contact 
pyramid associated with the relays A to D of the 
price-hundreds register PH, Fig. 17, to all of the 
hundreds registers of the stock group shown in 
Fig. 18. This indicates that these eleven con 
ductors are multiply connected in contact banks 
of all the stock groups. They are, in fact, con 
nected in multiple to the contact banks of all the 
hundreds stock registers in the section of the 
board controlled by this receiving circuit. The 
line fo34 is the one drawn to indicate these eleven 
conductors. In the same Way, the conductors 
extending from the contact pyramid associated 
With the relays. A to D of the register PT con 
nect to all the tens registers, this being indicated 
by the line 032 drawn to these registers from a 
bracket at the end of this contact pyramid. In 
the same way the lines 033 and 0.34 indicate, 
respectively, that the eleven conductors of the 
registers PU and PF connect to the units and 
fractions registers. 
When a stock quotation and price is sent 

through, if the next price indicates a change in 
position of each of the registers, hundreds, tens, 
units, and fractions, One or more relays is ener 
gized in each of the registers PH, PT, PU and PF. 
As a result, one of the eleven conductors extend 
ing from the pyramid of each register group is 
grounded and a ground connection is placed on 
each of the operating conductors 70, 702, f O3, 
and O4. Then, assuming that the stock regis 
ter relays f243 and 244 are operated, and that 
the last-price range relay LA is operated over 
conductor 5, an operating ground potential is 
extended to each of the four registers in the 
lower row of the group shown over the four con 
ductors corresponding to conductor 90 of the 
register 80, Figs, 18 and 19. These registers 
operate in the manner described in connection 
with register 80, and set themselves to within 
half a step of the desired position. Then, when 
the ground potential is removed from the lock 
ing conductors including the locking conductor 
O54, all the locked-up relays fall back and the 

circuits of the Operating magnets of the registers 
are opened, whereupon these magnets deener 
gize and advance the registers a half a step to 
display the desired price. 

It will be noted that the operating circuits ex 
tending over conductors TO, 702, 703, and 
704 are closed only when one or more register 

relays are operated in a particular group. This 
arrangement is made for the purpose of enabling 
the register to remain in its last set position 
unless a relay in the corresponding register set is 
operated to cause it to move on. 
What is claimed is: 
1. In a stock-quotation transmitter, two groups 

register one stock letter in One case and to reg 
ster two stock letters in another case, and means 
responsive to the registration of a single stock 
letter for rendering electrically effective one of 
the terminal sets in the first group and responsive 
to the registration of tWO stock letters for render 
ing effective One of the terminal sets in the sec 
ond group. 

2. In a stock-quotation transmitter, three 
groups of terminal sets, registering means effec 
tive in one case to register one stock letter, ef 
fective in another case to register two stock let 
ters, and effective in still another case to register 
three stock letters, and means responsive to the 
registration of one stock letter for rendering elec 
trically effective a terminal set in the first group, 
responsive to the registration of two stock letters 
for rendering effective a terminal set in the sec 
ond group, and responsive to the registration of 
three stock letters for rendering effective a ter 
minal set in the third group. 

3. In a stock-quotation transmitter arranged 
to register One stock-indicating letter, two stock 
indicating letters, or three stock-indicating let 
ters, three stock-letter registers, three groups of 
stock-translator relays, and means responsive to 
the registration of a single stock letter on the 
first stock-letter register for operating the corre 
sponding relay in the first translator group; re 
sponsive to the registration of two stock letters 
on the first and second stock-letter registers for 
energizing a relay in the second translator group 
corresponding to only the second letter regis 
tered; and responsive to the registration of three 
letters on the three stock-letter registers, respec 
tively, to energize a relay in the third stock 
translator group corresponding to only the second 
and third letters registered. 

4. In combination, a register sender having a 
line outgoing therefrom, a registering apparatus 
in said register sender arranged to register a 
variable number of digits, and a sender in said, 
register sender operable to transmit digit impulses 
controlled in accordance with the number and 
value of the registered digits, said sender also 
being operable to transmit a signal over said out 
going line of a different value for each separate 
number of digits registered on said registering 
apparatus. 

5. In a stock-quotation transmitter, a plurality 
of successively-operable registers, means for op 
erating a group of said registers to identify a 
stock and for subsequently operating additional 
ones of Said registers to record a quotation con 
cerning the registered stock, and a sender oper 
able in accordance with the setting of the regis 
tering apparatus to first send impulses comprising 
the price digits of the stock quotation followed 
by additional impulses to identify the stock con 
cerning which the quotation is given. 

6. In combination, a signal transmitter includ 
ing means for transmitting a plurality of signals, 
a separate signal controller for each of said plu 
rality of signals, means for operating a variable 
number of said signal controllers to predetermine 
the transmission of a like number of signals by 
said signal transmitter, and means governed by 
the number of said signal controllers which are 
Operated for variably connecting the operated sig 
nal Controllers with the signal transmitter. 

7. In a digit transmitter, digit channels each 
corresponding to a different numerical order, 
digit-storing devices of respective corresponding 
numerical orders, means effective when less than 
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the maximum number of digits are stored on 
said storing devices for causing the digits stored 
On any given digit-storing device to correspond 
to a lower numerical order than the digit stored 
on such device when the maximum number of 
digits is stored, and means variably operable de 
pending upon the number of digits stored for 
variably connecting the respective digit-storing 
devices with the digit channels of the same re 
spective numerical orders as the stored digits. 

8. In a stock-quotation system wherein each 
stock is assigned a separate letter combination, 
a group of letter keys, a separate group of price 
digit keys, the letter keys being arranged to be 
Operated in accordance with the letter combina 
tion assigned to a stock, the price-digit keys be 
ing arranged to be operated in accordance with 
the price digits of a stock quotation, means effec 
tive when the letter keys are operated to record 
the letter combination of a stock for registering 
and storing the letters, means effective when the 
price-digit keys are operated in accordance with 
the price digits of the quotation concerning the 
registered stock for registering and storing the 
price digits, and means also responsive to the 
Operation of the price-digit keys for causing the 
registered stock-letter combination to be trans 
lated into an arbitrary combination of code sig 
nals. 

9. In a stock-quotation system wherein each 
stock is assigned a separate letter combination, a 
group of letter keys, a separate group of price 
digit keys, the letter keys being arranged to be 
operated in accordance with the letter combina 
tion assigned to a stock, the price-digit keys being 
arranged to be operated in accordance with the 
price digits of a stock quotation, means effective 
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when the letter keys are operated to record the 
letter combination of a stock for registering and 
storing the letters, means effective when the 
price-digit keys are operated in accordance with 
the price digits of the quotation concerning the 
registered stock for registering and storing the 
price digits, means also responsive to the opera 
tion of the price-digit keys for causing the regis 
tered stock-letter combination to be translated 
into an arbitrary combination of code signals, a 
Sender, and means for operating said sender to 
retransmit the stored price digits and to retrans 
mit the translated code signals. 

10. In combination, a plurality of registers, 
means for operating a variable number of said 
registers, a sender having a signal position allot 
ted to each register, means included in said Sender 
for transmitting successively signals predeter 
mined by said registers, respectively, and means 
for shifting the allotted signal positions of the 
registers, the amount of the shifting depending 
upon the number of registers operated. 

11. In a stock quotation transmitting System, 
a plurality of price digit storage devices, each 
comprising a plurality of relays, means for Set 
ting said storage devices, a plurality of impulsing 
circuits, means for intermittently closing said 
circuits, means operated in timed relation with 
said closing means for causing relay contacts of 
successive ones of said storage devices to be in 
serted in said circuits, an outgoing transmission 
line, and relays included in said circuits for re 
peating impulses Over Said line. 

JOHN I. BELLAMY. 
MARIN L, NELSON. 
EERBERT F. OBERGFEL. 
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