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York, N. Y., a corporation of New York 

Application February 19, 1936, Serial No. 64,691. 
2 Claims. 

This invention relates to communication sys 
tems and more particularly to one intended for 
the simultaneous establishment of telephone and 
recording connections with switches controlled 
by key-controlled dial senders. One application 
of this invention has been adapted for use in the 
purchase and sale of securities and, accordingly, 
Would replace the manual facilities now provided 
for the execution of such transactions in places 
like the New York Stock Exchange, for instance. 
It is understood, however, that the invention is 
not limited to the specific structure hereinafter 
described by way of example but, due to its flexi 
bility, can be easily adapted by any one skilled 
in the switching art to a variety of uses where 
transactions at a distance must be secretly and 
expeditiously conducted by conversation between 
the parties involved and the substance of the 
transactions recorded when the transaction takes 
place. 

Briefly, my invention comprises a communica 
tion System in which each station of a first group 
Of stations is equipped with a telephone instru 
ment, a dial, a telegraph transmitter and a tele 
graph receiver. Each of these stations is pro 
vided with a private line and another line to 
either of which the station is available for call 
ing purposes. A second group of stations is pro 
Wided at the location where the business of buy 
ing and selling takes place and each of the sta 
tions of this second group is equipped with a 
handset telephone and a telegraph receiver. 
Each of these telephones is not equipped with 
the usual ringer but is provided, instead, with a . 
key-operated dialing device or other equivalent 
means, so that the telephone cannot be used un 
less first operated by a key. 
In the proximity of this second group of sta 

tions an annunciator or “floor indicator' is pro 
vided which has a separate visual signal for each 
One of the perSons authorized to use the Second 
group of stations. Each of these signals can be 
Set, or operated, over another private line from 
each of the first stations by the operation of the 
key provided thereat, and each signal identifies 
the agent or authorized representative of the 
station that controls the operation of the signal. 
When a signal is operated, the person identified 
by it understands that he must communicate 
with the station that called him, which he can 
do by going to any station in the second group 
and inserting the key in the dial apparatus of 
the station. An impulse train is generated by 
the dial apparatus which is effective in setting a 
number of selective Switches between the calling 

(C. 19-4) 
Station in the Second group and the private line 
of the calling station in the first group and when 
the connection is answered, the signal is retired. 
This connection comprises a telephone circuit 
Over which the parties may converse, and a tele- 5 
graphic connection between the printer receiv 
ing equipment at the station of the second group 
and the transmitting equipment at the station 
Of the first group. The communicating parties 
may nOW Orally discuss business over the tele- lo 
phone connection and confirm it over the tele 
graph connection. 

Besides the foregoing arrangement between 
the station of the first group and the stations of 
the Second group, there are two other groups of 15 
stations, a third and a fourth. The third group 
comprises individual stations having a regular 
telephone and dial associated with a receiving 
printer. Through this station, a person may, 
through usual dial responsive switches, reach any 
station in the first group, a distant operator, a 
mechanical announcing System, or whatever out 
let or Source of information is placed within reach 
of the common equipment. The object of the 
receiving printer at the station of the third group 
is, in this case, to make it possible when connec 
tion is made with a station of the first group to 
confirm an order or the Substance of the con 
versation between the parties. The fourth group 
of stations comprises individual stations having 
Similar equipment to the stations of the second 
group but, in addition, each is provided with a 
telegraph transmitter for sending reports to the 
stations of the second group. 
As applied to a stock exchange and to the buy 

ing and selling of securities therein, the inven 
tion as briefly outlined above makes it possible 
to eliminate many of the present day wasteful 
practices incidental to manual practices and pro 
vides for the Speedy and Secret transfer of orders 
directly from the broker's office to the floor 
member, who is to execute the order. At present, 
the trading floor proper in the New York Stock 
Exchange, for example, is surrounded with brok 
ers' booths around the Walls. No One except ex 
change members and stock exchange employees 
is permitted on the trading floor during trading, 
members' clerks being required to walk around 
the edge of the trading floor to go to their respec 
tive booths. In the system of my invention, the 
members' booths are replaced by stations of the 
second, third and fourth group as above described 
and in which the stations of the Second group are 
reserved for the exclusive use of the members 
themselves, each of them being provided with a 
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2 
Special dial key With which to set up a Secret 
connection over a private channel from any of 
these stations to the broker's office identified by 
the key. Each of the brokers' offices, of course, 
comprises a station in the first group of stations. 
The transaction of business between a broker's 

office and the stock exchange member can, with 
this arrangement of my invention, be conducted 
directly between broker and member and With 
relative simplicity. When, for instance, a broker 
has an order he wishes to execute, he operates 
the key Which causes the Setting of the floor 
indicator at the exchange. The member of the 
exchange who represents the broker, Seeing his 
identifying number displayed on the indicator, 
knows that he is wanted by the brokerage office 
and proceeds immediately, or as soon as possible, 
to a station in the Second group, Which may aptly 
be termed "member's station', and, by inserting 
his key into the telephone set, causes selective 
equipment to establish a connection to the brok 
er's office, after which the order is transmitted 
over telephone from the office and keyed on the 
transmitter, said order being, of course, recorded 
on the receiving equipment at the member's 
station. 
The other two groups of stations at the stock 

exchange, that is, the third and fourth and which 
may be termed "common stations' and "report 
stations' may be used by all exchange members 
alike for purposes of general communication and 
confirmation of Orders. 
A clearer conception of the Scope and purpose 

of the invention may be obtained from the foll 
lowing description and attached drawings, in 
which 

Fig. 1 shows a member's station and line-find 
er; 

Fig. 2 shows the first and Second Selectors; 
Fig. 3 shows the connector, the broker's line 

and the broker's Station; 
Fig. 4 shows the common station, the calling 

Side of the broker's station and the line-finder 
equipment available to each; 

Fig. 5 shows the report station; 
Fig. 6 shows, schematically, the relation be 

tween the first selector stages available, respec 
tively, to the common Station and the broker's 
line and the second selector stages, with means 
for completing the Several connections to differ 
ent destinations; 

Fig. 7 shows a connector in the train for com 
pleting a connection to a broker's line; 

Fig. 8 shows the trunking layout of my inven 
tion; while 

Fig. 9 shows the manner in which the Several 
figures are to be arranged in order to completely 
disclose the invention. 

Before considering the detailed operations in 
volved in establishing connections between the 
various types of stations on the floor of the stock 
exchange and the different other Stations in and 
out of the exchange, attention is directed to Fig. 8 
which shows the trunking layout of the invention 
as a whole. From an inspection of this figure it 
will be observed that there are three different 
types of stations On the floor of the exchange, 
namely, a member Station, a report station and 
a common Station. 
Of the first, a number of them are conveniently 

located around the trading center of the ex 
change, are equipped with a telephone set having 
a key controlled dial and a teletype printer or 
similar equipment, and are accessible to members 
only, each of whom is provided with a dial key 
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that can operate the dial to establish a connection 
only with his own broker's office. 
pose, the Switching train accessible to the men 
bers' stations at the line-finder terminal banks 
consists of a Suitable number of first and second 
Selectors and connectors. On the terminal banks 
of the connectors appear the brokers' lines which 
may be called from the Several members' stations. 
The report Station, of which a number are also 

conveniently distributed around the trading 
floor, comprises the usual dial telephone instru 
ment and a regular teletype transmitter and re 
ceiver or similar equipment, and is accessible to 
all for establishing connections, by the dialing of 
appropriate code numbers: (1) to the exchange 
"Operator'; (2) to any of the brokers' lines; and 
(3) to the Ticker Delay announcer. The trunks 
extending to the operator's position are, of course, 
Wired to the last or Zero level of the first Selector 
banks and extend directly therefrom to the op 
erator's position, making it thus possible to reach 
the operator from the report station by simply 
dialing the digit 0. The fifth, sixth and seventh 
bank levels of the first selector extend to second 
Selectors which have access to a group of con 
nectors having their terminal banks extending 
to the various brokers' lines so that any broker's 
line may be reached from any report station by 
dialing the number of the line desired, which 
number has 5, 6 or 7 as its first digit. The termi 
nals of the second bank level extend directly to 
the Ticker Delay equipment so that by dialing 
the digit 2, it is possible to learn how far the 
ticker is behind 'floor operations'. 
The common station consists of the usual dial 

telephone instrument and is available to all in 
the exchange. The second bank level of termi 
nals on the first selectors available to the com 
mon station is reserved for trunks extending di 
rectly to the "Ticker Delay' equipment. The 
fifth, sixth and seventh bank levels extend to 
Second Selectors which can reach the brokers' 
lines, the eighth and ninth bank levels extend to 
Second Selectors which can reach the “quotation 
announcer' mechanism. So that by dialing the 
code of a particular security from the common 
station, a report is received on the latest quoted 
price of said Security, while the zero bank level 
of the selector is reserved for trunks extending 
to the operator's position. 

In the arrangement of my invention, each of 
the brokers' offices can reach every other broker's 
office as well as the Ticker Delay mechanism, the 
quotation announcer mechanism and the oper 
ator's position. In order to provide this service, 
another SWitching train is provided from the 
broker's line-finder banks which can be extended 
to any of the desired outlets by dialing the code 
number assigned to each of Said outlets, which 
code numbers may be the same as those to be 
used from any of the floor stations. 
The exchange is further provided with a visual 

floor indicator Which is controlled from each of 
the brokers' offices to light up a number which 
identifies the member who represents the broker 
on the floor of the exchange so that when a par 
ticular number is flashed on the indicator, the 
member thus identified knows that he is to call 
the broker's office which he can do from any of 
the exchange stations. 

Having thus outlined the general arrangement 
of the various elements of my invention, I will 
now describe the details of its operation by first 

For this pur 
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2,111,652 
ber's station OO shown in Fig. 1 to the broker's 
station 327, shown in Fig. 3. 
When a member, or his representative in the 

eXchange, desires to Secretly communicate with 
his broker's office, he goes to any member's tele 
phone station, such as station 00, and removes 
the receiver from the hook. A circuit is then 
COmpleted for line relay 02 extending from 
grounded battery through the left winding of 
Said relay, left outer contacts of cut-off relay 
03, conductor 6, station line, loop, conductor 
5, left inner contacts of relay. O3, right wind 

ing of relay f O2 to ground. Line relay 02 oper 
ates and through its left front contact connects 
grounded battery through resistance 4 to the 
line test terminal 26, and closes an obvious cir 
cuit for group relay 04 from ground through its 
right contacts. Relay 4 operates, connects 
ground through its right contacts to the No. 4 
Segment of commutator 2 to mark the vertical 
bank of terminals in which the calling line is 
located and, through its left contacts, completes 
a circuit for relay 07 extending from ground 
through its left contacts, conductor 40, bottom 
normal contacts of relay 08, winding of relay 
07 to grounded battery. Relay 07 operates and 

through its bottom outer contacts, connects 
ground to conductor 28, whereupon a circuit is 
Completed for relay 09 extending from ground 
On said conductor, interrupter contacts of ver 
tical magnet 0, right outer contacts of rotary 
magnet 2, lower winding of relay 9 to ground 
ed battery over the top middle contacts of relay 
08. Relay 09 operates and completes a cir 

cuit for operating vertical magnet 0. This cir 
cuit is traced from grounded battery through 
the top middle contacts of relay 08, winding of 
magnet 0, bottom outer contacts of relay 06, 
contacts of relay 09, conductor 28 to ground 
on the lower outer contacts of relay OT. Werti 
cal magnet O operates, lifts the brush shaft 
carrying brushes 29 to 34, inclusive, to the first 
level of terminals and operates the vertical off 
normal springs 48. The Operation of vertical 
magnet O causes its interrupter contacts to 
Open, Whereupon the circuit of Said magnet is 
opened and also that of relay. A 09 causing both 
of them to release. The previously described 
circuit of relay 09 is now reclosed and, with the 
closing of its contacts, the circuit of magnet ff ) 
is reestablished to step the brushes to the next 
level of terminals, the operations continuing un 
til the brushes have reached the fourth level of 
terminals and brush 34 is in contact with the 
fourth segment of commutator 27, at which 
time a locking circuit is provided for relay 09 
extending from ground through the right con 
tacts of relay 04, segment 4 of commutator 2, 
brush 34, lower winding of relay 06, right con 
tacts of rotary magnet 2, lower winding of re 
lay 09, to grounded battery on the top middle 
contacts of relay 08. This circuit holds relay 
09 in an operated position. The operation of 

relay O6 opens the stepping circuit of vertical 
magnet 0 and completes a circuit for rotary 
magnet 2 extending from grounded battery 
through the Winding of Said magnet, bottom 
outer front contacts of relay 06, contacts of 
relay 09, conductor 28 to ground on the bottom 
outer contacts of relay O. Rotary magnet 2 
operates and rotates the brush shaft one step in a 
clockwise rotary direction so as to bring brushes 
29 to f33, inclusive, in contact with the first Set 

of terminals in the fourth level. As the brush 
shaft rotates in the horizontal plane, brush 34 

is disengaged from segment 4 of commutator 27 
thereby opening the holding circuit of relay 09, 
and the operating circuit of relay 06. Neither 
1relay, however, releases since relay 09 now holds 
Over the Outer contacts of rotary magnet 2 and 
the interrupter contacts of vertical magnet lo 
to ground on conductor 28 while relay O6 holds 
in a locking circuit which extends from grounded 
battery through the top middle contacts of relay 
08, winding of vertical magnet 0, upper 

winding and top contacts of relay 06, to ground 
on conductor 28. The quantity of current flow 

3. 

0. 

ing through this circuit, while sufficient to hold 
relay 06 in an operated position, is not sufficient 
to operate vertical magnet 0. 
When rotary magnet, 2 has operated to ro 

tate the brush shaft to the first set of terminals, 
the interrupter contact of said magnet is opened 
whereupon the locking circuit of relay 09 is 
opened and relay 09 releases, causing thereby 
the Opening of the circuit of the rotary magnet 
2 and its consequent release and the reclosure 

of its interrupter contacts. A circuit for relay 
09 is now completed extending from grounded 

battery as traced through the lower winding of 
relay O9, interrupter contacts of rotary magnet 

2, interrupter contacts of vertical magnet ) 
to ground on conductor 28. Relay 09 reoper 
ates and once again completes the previously 
traced circuit for the rotary magnet 2, caus 
ing this magnet to operate and rotatively step 
the brush shaft to the next set of terminals, 
causing the brushes to contact therewith, where 
upon, With the opening of the interrupter con 
tacts of the rotary magnet, relay 9 will again 
release and cause the release of the rotary mag 
net. These operations continue and cause Suc 
CeSSive Steps to be taken by the brush shaft until 
the brushes come into contact with that group 
of terminals connected to the calling member's 
Station 00, the test terminal 26 of which is 
extended by brush 3 f to the lower winding of 
relay 05, causing a circuit to be completed which 
extends from grounded battery through resist 
ance 4, left contacts of relay 02, terminal 26, 
brush 3, lower winding of relay 05, top outer 
back contacts of relay 08, upper winding of relay 
09, bottom inner contacts of relay 97, to ground. 
At the same time a parallel circuit is closed to 
the same ground for cut-off relay 03 extending 
from grounded battery through the winding of 
said relay to resistance f4 thereby operating 
this relay. In the first branch of the circuit, 
relay 05 operates sufficiently to close its locking 
contacts to its upper winding which is, there 
fore, energized in a circuit from grounded bat 
tery through this winding and locking contacts, 
front contact of rotary magnet 2, contacts of 
relay 09, conductor 28 to ground. Relay 05 
now fully operates on both circuits, extends 
brushes 29, 30, 32 and 33 to the trunk con 
ductors 36, 37, 38 and 39, respectively, and 
completes a circuit for relay 08 which extends 
from grounded battery through its upper wind 
ing, bottom front outer contacts of relay 05, and 
top front contacts of Vertical off-normal springs 
48 to ground. Relay 08 operates, extends con 
ductor 40 over its bottom contacts to the next 
idle line-finder Switch should relay 4 remain 
operated after the finding of station 00 by the 
line-finder Switch shown in Fig. 1 as the result 
of Some other member's Station initiating a call 
and accessible through the same line-finder 
Switch group, opens the circuit of relay 97 which 
releases after an interval, completes a parallel 
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4 
path for the locking circuit of relay 05 through 
the upper Winding and upper locking contacts 
of said relay, upper inner contacts of relay 08, 
conductor 4 to ground on the bottom contacts 
of relay 206 as explained hereinafter, extends the 
locking circuit of cut-off relay 03 over the bot 
tom inner contacts of relay O5, top outer front 
contacts of relay 08, conductor f4 to the same 
ground on the contacts of relay 206, and further 
opens the circuit of relay 09 which, upon releas 
ing, opens the circuit of relay 06 which also 
releases. 
Relay O is made sufficiently slow release So 

as not to open any of the circuits depending upon 
the ground connected through its lower contacts 
until relay 28 is operated as explained herein 
after to connect holding ground to conductor 4. 
With the operation of relay 05 and the ex 

tension of brushes 29, 30, 32 and 33 to con 
ductors 36, 37, 38 and 39, respectively, the 
line is extended to the first selector 200 which 
is a switch structure of the step-by-Step type and 
capable of advancing its brushes 223 to 227, 
inclusive, vertically and rotationally over a bank 
of terminals in response to line interruptions or 
pulses. - 

Hence as soon as relay 05 operates, a circuit 
is completed for the line relay 20 of the first 
Selector which extends from grounded battery 
through its upper winding, No. 4 back contacts 
of relay 22, conductor f39, No. 5 contacts of 
relay 95, brush 33 and cooperating bank ter 
minal, line conductor 6, station loop, line con 
ductor 5, brush f32 and cooperating terminal, 
No. 4 contacts of relay fo5, conductor 38, No. 3 
back contacts of relay 22, lower winding of re 
lay 20, right winding of tone coil 208 to ground. 
Relay 29 operates and closes the circuit for 
relay 206, which circuit extends from ground 
through the bottom outer contacts of relay 22, 
front contacts of relay 20, winding of relay 
296, to grounded battery. Relay 206 operates, 
connects ground through its bottom contacts to 
conductor 4 to hold the line-finder after relay 
07 releases as previously described. 
The member is now ready to dial the broker's 

line number, having received knowledge of the 
readiness of the apparatus to receive impulses 
by the reception of dial tone, which is induced in 
the line circuit through the right Winding of 
coil 208, the left winding of which is connected 
to a source of tone. 

he member dials the broker's line number by 
inserting the dialing key into the repertory dial 
ing device, which may be of the type disclosed 
in Patent 1917,051, issued to L. H. Morin on 
July 4, 1933, or any other equivalent device op 
erating to produce a definite series of impulses 
in response to the use of a key individual to Said 
Series, 
At the first break of the line in response to 

the operation of the repertory dial 0 , relay 20 
releases but relay 206, being slow release, re 
mains operated, so that, for an instant, a circuit 
path is completed extending from ground through 
the bottom outer contacts of relay 22, back con 
tacts of relay 20, top front contacts of relay 
206, winding of relay 202, winding of vertical 
magnet 207, to grounded battery. Wertical mag 
net 207 operates, moving the Selector shaft and 
brushes 223 to 227, inclusive, one step to the 
first level of bank terminals. The vertical off 
normal springs 2 are also closed as Soon as 
the brush shaft leaves its normal position and a 
circuit is then completed for relay 205 extending 

2,111,652 
from grounded battery through the winding of 
relay 205, top contacts of the vertical off-normal 
springs 2 ?, front contacts of relay 202, to ground 
on the bottom contacts of relay 206. Relay 
205 operates and locks itself over a path through 
its Winding, top contacts of the vertical off-nor 
mal Springs 2, interrupter contacts of the ro 
tary magnet 23, bottom contacts of relay 205, 
to ground on the bottom contacts of relay 22 
and connects short-circuiting ground from the 
lower bottom contact of relay 22 over its lower 
contacts to the upper terminal of the winding of 
relay 22. At the termination of the impulse, 
relay 20? reoperates and breaks the circuit of 
relay 202 and vertical magnet 207, allowing the 
magnet to release preparatory to moving the 
brush shaft another step. Relay 202, however, 
is slow-to-release and Will not release during the 
interval between impulses. At the next impulse 
relay 20 will again release, magnet 207 will again 
operate and advance the brushes 223-22 to 
another level of terminals. This action is con 
tinued during the transmission of the entire Se 
ries of impulses characterizing the first digit of 
he broker's line number, relay 20 intermittent 
ly Operating and releasing, in turn, causing the 
brush shaft controlled by the armature of the 
vertical magnet 20 to move said shaft upwards 
a COrresponding number of StepS. 
At the end of said first series of impulses, re 

lay 202 releases and a circuit is completed from 
grounded battery through the winding of rotary 
magnet 23, top contacts of relay 205, normal 
contacts of relay 202, to ground on the bottom 
contacts of relay 206. Rotary magnet 23 oper 
ates and rotates the brush shaft to the first set 
of terminals in the level of terminals to which 
the brushes have been raised. The operation of 
rotary magnet 23 also causes its contacts to be 
broken, thereby opening the locking circuit of 
relay 205, which releases. Relay 205, in releas 
ing, removes the short-circuiting ground from 
the upper terminal of the winding of relay 22. 
If, now, the Second Selector to which the brushes 
of the first selector 200 have just been extended 
on the first rotary step is free, there will be 
no ground on guard terminal 228 with which 
brush 225 is engaged, whereupon a circuit is com 
pleted from grounded battery through the wind 
ing of relay 205, top contacts of vertical off 
normal Springs 2, interrupter contacts of ro 
tary magnet 23, winding of relay 22, to ground 
on the bottom contacts of relay 206. Relay 22 
operates in this circuit but, due to the high 
resistance of its winding, relay 205 does not op 
erate in series with it. Relay 22 upon operat 
ing, extends the line wires to the brushes 223, 
224, 226 and 227. It also breaks the circuit of 
impulsing relay 20, which, on releasing, releases 
relay 206. Relay 206, by virtue of its slow re 
lease feature, keeps conductor 4 grounded and 
relay 22 operated until the second selector cir 
cuit is operated to connect ground to brush 225 
as explained hereinafter. 
On the other hand, if the first set of terminals 

to which the brushes of the first selector have 
been connected, are the terminals of a busy 
second selector, then terminal 228 is grounded, 
In such a case, the busy ground is extended to 
brush 225 and thence over the bottom inner 
back contact of relay 22 to keep said relay short 
circuited and therefore unoperated, and also to 
complete previously described circuits for relay 
205 and rotary magnet 23 both of which re 
operate. 
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brush shaft to the next set of terminals and also 
releases relay 205, which, on restoring, deener 
gizes rotary magnet 23 as previously described. 
This cycle of operations is repeated until an un 
grounded guard terminal 228 of an idle second 
Selector is reached such as, for example, second 
selector 250, at which time relay 205 will re 
main released, stopping the further rotation of 
the brushes and relay 22 will energize as previ 
Ously described. 
When the first selector 200 has established a 

connection with an idle second selector 250, the 
member's station line loop is extended to the 
line relay 20 over the Nos. 3 and 4 back con 
tacts of relay 22. Relay 20 operates, in turn 
Operating relay 206'. ... At its lower contact, re 
lay 206' connects holding ground to terminal 
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228 thereby holding relay 212 operated and ex 
tending holding ground over the bottom inner 
contacts of relay 22 to conductor 4. Inas 
much as the Second selector 250 is identical with 
first selector 200 both in structure and in cir 
cuit organization, it is believed sufficient to say, 
Without describing further circuit operations in 
detail, that the second selector responds to the 
next series of impulses transmitted from the 
repertory dial of and that, in response to this 
Series of impulses, the second selector brushes 
229 to 233, inclusive, will be positioned on the 
first set of idle terminals by the operation of 
rotary magnet 23 in the row of terminals to 
which the brush shaft will have been raised by 
the operation of Vertical magnet 201'. Each of 
the pieces of apparatus in selector 250 has been 
given a designation similar to the corresponding 
piece of apparatus in first selector 200 except 
that each of said designations has been primed 
SO that, with What has already been said of the 
operation of the first selector 200, correspond 
ing operations of selector 250 may be easily fol 
lowed. 
When the brushes of Second selector 250 have 

been established in contact with the terminals 
of an idle connector 300, a circuit is completed 
for impulsing relay 305 extending from ground 
ed battery through the upper winding of said 
relay, lower normal contacts of relay 303, con 
ductor 335, brush 233 and cooperating terminal, 
No. 4 front contacts of relay 22, thence as 
traced in a loop through the first selector 200, 
line-finder, member's station, first selector 200, 
No. 3 front contacts of relay 22, brush 232 
and cooperating terminal, conductor 336, top 
normal contacts of relay 303, bottom winding 
of relay 305 to ground. Relay 305 operates and 
completes an obvious circuit for relay 304 which 
operates and connects ground through its left 
outer contacts to the guard conductor 337, which, 
over brush 23 and the bottom outer front Con 
tacts of relay 2 f2', serves to hold relays 22, 22 
and 05 in an operated position. 
The tens group of impulses is now automati 

cally transmitted from the repertory dialing de 
vice e, causing relay 305 to respond thereto 
but relay 304, being slow-to-release, remains un 
affected. On the release of relay 305, in response 
to the first impulse, a circuit is completed ex 
tending from ground through the back contacts 
of said relay, right front contacts of relay 304, 
normal contacts of the vertical off-normal 
springs 30, winding of relay 306, winding of ver 
tical magnet 308 to grounded battery. Both 
relay. 306 and magnet 368 operate in this cir 
cuit, the latter stepping the brush shaft verti 
cally one step so that the brushes 338 to 342 
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inclusive are in the plane of their respective 
first level of terminals. As soon as the brush 
shaft leaves its normal position, the vertical off 
normal Springs 30 operate and the vertical mag 
net circuit is then completed through the Wind 
ing of relay 306, front contacts of said relay, 
bottom alternate contacts of the vertical off-nor 
mal springs 30, right front contacts of relay 
304 to ground on the back contacts of relay 305. 
The remaining impulses of the series for the 

tens digit now cause the operation of the con 
nector 300 in the same way as the impulses of 
the previous two digits caused the operation of 
first selector 200 and second selector 250, respec 
tively, that is, by the response of relay 305 to the 
impulses and the opening and closing of the ver 
tical magnet circuit through the contacts of re 
layS 304 and 306, both of which, being slow-re 
lease, remain in an operated position during the 
transmission of the impulses. 

In the interval, following the reception of the 
last impulse of the tens digit and the transmis 
Sion of the first impulse of the units digit, relay 
305 Operates, followed in turn by the release of 
relay 306. The repertory dialing device O now 
transmits the last series of impulses comprising 
the units digit and, on the opening of the line 
following the first impulse, relay 305 releases as 
before and completes a circuit extending from 
ground through its back contacts, right front 
contacts of relay 304, lower alternate contacts 
of vertical off-normal springs 30, back con 
tacts of relay: 306, top inner contacts of relay 
3f4, Winding of relay 315 to grounded battery. 
A parallel circuit is further completed from the 
Winding of relay 35, top No. contacts of relay 
343, Winding of rotary magnet 309 to grounded 
battery. Both relay 35 and rotary magnet 309 
Operate in these circuits, the former connecting 
brush 340 through its front contact and lower 
No. 3 contacts of relay 343 to the winding of re 
lay 34 and the latter rotating the brush shaft 
one step so that brushes 338 to 342, inclusive, 
engage the first set of terminals in their respec 
tive bank levels. At the end of the first impulse, 
relay 305 reoperates and causes the retraction 
of rotary magnet 309. Relay 35, however, be 
ing slow-release, does not release between im 
pulses and continues to connect brush 340 with 
the winding of relay 34. Each succeeding im 
pulse causes the release of relay 305 and the 
Consequent operation of rotary magnet 39 where 
upon, with each Succeeding operation, the brush 
shaft is advanced a step and the brushes engage 
a succeeding set of terminals until, on the final 
impulse of the units digit, the brushes engage 
the set of terminals belonging to the wanted 
member's line. 
At the instant the line is seized and before re 

lay 315 releases, a test is made to determine 
whether the line is busy or free. If the line is 
busy, ground will be connected to brush 340 by 
virtue of another connector, similar to connec 
tor 300, being positioned on the line terminals. 
This ground comes from the No. 2 bottom con 
tacts of relay 343 in the other connector, across 
the multipled terminals, to brush 340 and from 
thence a circuit is completed over the front con 
tacts of relay 35, bottom No. 3 back contacts 
of relay 343, winding of relay 34 to grounded 
battery. Relay 3.4 operates, opens the circuit 
of relay 35 and completes a busy tone circuit 
to the calling member's station 00 extending 
from grounded battery through the secondary of 
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to a source of tone current, condenser 323, bottom 
contacts of relay 34, condenser 344, conductor 
335, brush 233 and thence over the selectors, line 
finder and member's station loop, back to brush 
232, conductor 336, condenser 345, upper wind 
ing of relay 303, to grounded battery. This tone 
is induced in the circuit above traced, is heard 
by the member in the telephone receiver at sta 
tion 00 indicating to him that the line is busy, 
and that he should restore the receiver and then 
reestablish the connection after a Suitable inter 
Wall. 

If the line is free, no ground will be connected 
to brush 340 and relay 34 will not operate. 
After relay 35 releases, therefore, a circuit is 
completed extending from ground over the left 
Outer contacts of relay 304, top outer back con 
tacts of relay 34, lower winding of relay 343, 
back contacts of relay 3.5, brush 340 and associ 
ated terminal, winding of relay 325 and re 
Sistance 35 to grounded battery. This circuit 
causes the operation of relay 325, but the quan 
tity of current is just sufficient to operate relay 
343 to the extent of closing its bottom No. con 
tacts, whereupon a locking circuit is completed 
for this relay to allow its full operation, said 
circuit being traced from ground on the left in 
ner contacts of relay 304, bottom No. contacts 
of relay 343, upper winding of relay 343, winding 
of rotary magnet 309 to grounded battery. The 
quantity of current flowing through this circuit 
while sufficient to insure the full operation of 
relay 343, is insufficient to cause the operation 
of the rotary magnet. On operating, relay 343 
connects the line conductors from second Selector 
250 through to the brushes 338, 339, 34 and 342 
and further connects ground through its bottom 
No. 2 contacts to brush 340 to place a busy con 
dition on the called line and further hold relay 
325 in an Operated position. 
Relay 325, over its No. 4 and No. 5 front con 

tacts, connects the called broker's line instru 
ment 327 to the line conductors extending to 
brushes 34 and 342 preparatory to ringing On 
the line; over its No. 3 contacts and conductor 
37, it completes an obvious circuit for the brok 
er's line cut-off relay 403 which operates, Said 
ground further extending over the right outer 
back contacts of relay 407 to conductor 408 which 
further extends to the guard terminal in the 
bank of connector 700 to guard the line against 
seizure over another channel as explained here 
inafter; over its No. and No. 2 contacts it pre 
pares circuits for operating relays 362, 363 and 
364. The functioning of these relays and a de 
tailed tracing of their operating circuits will be 
discussed hereinafter. 
The broker's station 32 will now be rung, due 

to the completion of an interrupted ringing cir 
cuit extending from grounded battery ringing 
current source 302, interrupter 324, top No. 4 
contacts of relay 343, top winding of relay 334, 
bridged by the series path consisting of Con 
denser 349 and resistance 348, top outer back 
contacts of relay 334, top No. 6 contacts of relay 
343, brush 342 and associated terminal, No. 5 
front contacts of relay 325, conductor 347, 
through the station bell, conductor 346, No. 4 
front contacts of relay 325, brush 34 and aSSO 
ciated terminal, top No. 5 contacts of relay 343, 
top inner back contacts of relay 334 to ground. 
The alternating current flowing through this cir 
cuit and causing the station bell to ring is not 
sufficient, however, to cause the operation of re 
lay 334 so that this circuit is not interrupted until 
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the station answers, whereupon the bell is short 
circuited and the current then flowing through 
the circuit, either alternating during the ringing 
interval or steady during the silent period, Will 
cause relay 334 to operate, opening the ringing 
circuit, locking itself up through its lower Wind 
ing and contacts to ground on the left inner 
contacts of relay 304 and, through its upper pairs 
of front contacts, joining the talking conductors 
to complete the conversational circuit between 
the member's station OO and the broker's sta 
tion 327. 
The removal of the receiver at station 327 in 

response to the call and the consequent Opera 
tion of relay 334, further serves to operate the 
back bridge relay 303 which Supplies talking bat 
tery to the broker's station, over a circuit extend 
ing from grounded battery through its top wind 
ing, top inner front contacts of relay 334, thence 
over the called loop as traced back to the top 
outer front contacts of relay 334, lower Winding 
of relay 303 to ground. Relay 303 operates and 
reverses the direction of current flow over the 
calling loop. This reversal of current may be 
used, if desired, to operate a registering device 
at the member's station 00 to indicate the con 
pletion of the call. This registering feature, 
however, is not disclosed in the drawings be 
cause it is well known in the telephone art, it 
being mentioned to direct attention to the fact 
that if a call registration feature is required for 
traffic or other purposes, it may be incorporated 
in any suitable manner for registering the COm 
pletion of the call. 
One of the objects in having a floor member 

call his broker's office is to permit the transmis 
Sion and confirmation of buying and Selling or 
diers that are to be executed by the member On 
the floor of the exchange. Consequently, When 
a connection, such as the one described above, is 
established, it is usually for the purpose of trans 
mitting such an order from the broker's Office 
and confirming it in writing between the broker 
and the member. To consummate this end, each 
member's booth in the exchange, in addition to 
having a telephone instrument and a repertory 
dial, is further provided with a “receiving' tele 
type device 50 which is capable of responding 
to the operation of a “transmitting' teletype de 
vice 360 at the broker's office and record, on an 
electrically operated typewriter or similar device 
associated with the responding equipment 50, 
the message transmitted by the equipment 360. 
This message will usually be an Order Such as to 
“buy I. F. D. at 13A' or sell “S. E. X. at the 
market' or some other such instruction having 
to do with the purchase or Sale of a Security, 
coupled with whatever other miscellaneous in 
formation may be necessary for verifying the 
order such as, for instance, the time of the order, 
the salesman, etc. 

Both the receiving equipment 50 and the 
transmitting equipment 360 are too well known 
in the telegraph art to require extended and de 
tailed description here for a complete under 
standing of the invention, since equipment 50 
is the usual 'start-stop' telegraph receiver coul 
pled with a printer or electrical typewriter, and 
equipment 360 is the usual "start-stop' trans 
mitter coupled with a suitable typewriter key 
board. Because of the well-known character of 
equipments, they are only schematically indi 
cated in the drawings With Only Such circuit and 
apparatus elements disclosed as Will be necessary 
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for one skilled in the art to understand the prin 
ciple and operation of the invention. 
The transmitting circuit 360 at the broker's 

office comprises the sending commutator with a 
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revolving distributor arm 35 connected by a 
friction clutch (not shown) to a shaft which is 
coupled to the armature of a motor .307 or to 
the rotating element of any other suitable source 
Of power, a start magnet 322 which serves to 
lock the distributor arm 35 against rotation, five 
sending bars 3 which are positioned to make 
contact with five conductors each extending, re 
Spectively, to five Segments -5 of the Outer con 
mutator with which the distributor arm can be 
engaged, and one conductor 353 which extends 
to Segment 6 of said commutator and is con 
nected to battery, preferably through one of the 
bars. These conductors are connected to the bars 
in separate combinations depending upon the 
key depressed on the keyboard 3 f3, in order to 
transmit a group of from one to five impulses a,c- 
cording to the well-known five unit pulse code 
used in multiplex telegraph Systems to indicate 
the character designated by the operated key. 
At each of the member Stations in the stock 

exchange, the receiving circuit if S0 is shown as 
comprising a start magnet 3, a commutator, 
five selecting magnets 2 - 25 connected to five 
separate segments of the outer commutating ring 
and adapted to Set a plurality of type bars (not 
shown) according to the combination of mag 
nets operated by the distributor arm 42 as it 
revolves. Over the face of the commutator when 
driven from Source of power 8. A printer 
magnet 20 is connected to the segment 46 con 
tiguous to segment 5 which is connected to re 

'... ceiving magnet 25 and operates to start the 
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printing apparatus to print the character called 
for by the operated combination of receiving 
magnets. The printing equipment is not shown 
inasmuch as it is a well-known piece of apparatus 
and may be either of the typewriter or “page 
printer' variety depending upon commercial and 
traffic expediences. 
With this preliminary explanation, the circuit 

operations by which, after the talking connec 
tion has been established, a buying or selling 
Order is transmitted from the broker's Office to 
the calling member station, may now be fol 
lowed. 
As soon as the broker is ready to transmit the 

order; he depresses the key in the sending key 
board 3 E3 which designates the first letter of the 
word he desires to transmit. This effects the 
closing of the start key 36. The operation of 
the keyboard key sets one or more of the five 
bars 3 in the appropriate combination re 
quired to transmit the pulse code of the letter 
corresponding to the key depressed, which set 
ting, in turn, causes grounded battery to be con 
nected to those segments of the commutator 
which are connected by conductors to the oper 
ated bars. The operation of key 36 completes 
a circuit for the start magnet 322 extending from 
grounded battery through the contacts of said 
key, winding of magnet .322, the two inner 
brushes of distributor arm 35 and associated 
contacts of the commutator to ground. Magnet 
322 operates and unlatches the distributor. The 
power supply circuit for motor. 361, however, is 
closed through the top contacts of relay. 362, 
which is not operated at this time. 
With the distributor arm in the normal posi 

tion, itS. upper brush is in contact With Segment 
6 and this segment is, in turn, connected by Way 
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of conductor 353 to battery. Hence, a circuit 
is closed while the distributor arm 35 is still 
engaged with segment 6, which extends from 
grounded battery over conductor 353, segment 
6, two upper brushes of the distributor arm 35, 
conductor 354, lower winding of relay 362, wind 
ing of relay 363, upper normal contacts of key 
326, No. 2 front contacts of relay 325, brush 339 
and associated terminal, top No. 3 contacts of 
relay 343, conductor 355, brush 230 and asso 
ciated terminal, No. 2 contacts of relay 22, 
brush 224 and associated terminal, No. 2 con 
tacts of relay 22, conductor 37, No. 3 contacts 
of relay 05, brush 30 and associated terminal, 
winding of relay 9 to ground. Relay 362,363 
and 9 operate in this circuit. Relay 362, 
through its top contacts, connects the power Sup 
ply to the distributor motor 37, which is started 
and causes distributor arm 35 to revolve over 
the face of the commutator. As the distributor 
leaves its normal position, the circuit of the Start 
magnet 322 is opened, whereupon the latch arm 
is retracted to its normal position, ready to block 
the distributor after one revolution. Through its 
bottom contacts relay 362 connects grounded bat 
tery to the armature of relay 363 which, in oper 
ating, extends said battery to the armature of 
relay 364, said last relay performing no function 
at this time. Relay 9 in operating closes an 
obvious circuit for relay which operates and 
locks in a circuit from grounded battery through 
its bottom winding and contacts, brush 29 and 
associated terminal, No. 2 contacts of relay 5, 
conductor 36, No. contacts of relay 22, brush 
223, and associated terminal, No. contacts of 
relay 22, brush. 229 and associated terminal, 
conductor. 356, top No. 2 contacts of relay 343, 
brush 338 and associated terminal, No. contacts 
of relay 325, lower normal contacts of key 326, 
Winding of relay 364 and upper Winding of relay 
362 to ground. Relay 364 in operating extends 
the battery on its top front contacts to conduc 
tor 366. Relay , through its top inner con 
tacts, closes the power. Supply to the motor 8 
Which drives the distributor shaft, thereby oper 
atting the motor and rotating shaft but not af 
fecting the distributor arm A2, which is latched 
in the normal position by the armature of start 
magnet 3. The notor 8, as is the case in 
all telegraph systems operating on the “start 
stop' principle, revolves at the same speed as 
motor 30 in the broker's telegraph equipment 
and the clutch mechanism of distributor arm 42 
is so adjusted to the driving shaft as to cause 
said distributor arm to revolve about the face of 
the commutator at the same Speed as distributor 
arm. 35 of the sending circuit 36. 
Now, so long as distributor arm 35 of the send 

ing circuit 360 is in contact with segment 6, the 
above traced circuit for relay AA9 is effective, 
but nothing further happens So long as distributor 
arm A2 at the receiving equipment remains in 
contact with segment 6. When, however, dis 
tributor arm. 35E has revolved beyond segment 6 
and on to segment 7, the operating circuit of 
relays 9, 362 and 363 is broken, Whereupon re 
layS 9 and 363 release, but relay 362 remains 
operated in the locking circuit of relay St. The 
release of relay 9 causes a circuit to be com 
pleted from grounded battery through the top 
outer contacts of relay it, top inner back con 
tacts of relay 9, segment 43 of the commutator, 
brushes of the distributor arm f42, Segment 44, 
winding of start magnet 3 to ground. Magnet 
3 operates and unlatches the distributor arm 
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42 which now rotates around the face of the 

commutator. Inasmuch as the motor f8 which 
rives distributor arm f 62 runs at the same Speed 

as motor 30, which runs the distributor arm. 
35, it is clear that when distributor 35 has 
reached a position. Such that its Outer brush 
makes contact with segment 7, distributor arm 
42 will still be in contact with its normal seg 
ment. Hence when distributor arm 42 begins 
to move, distributor arm 35 will be in contact 
with segment 7, and by the time distributor 
arm 35 Will have traveled over segment 7 and 
on to segment f, distributor arm 42 will have 
traveled a corresponding distance. ItS Outer 
brush will be in contact with segment and its 
inner brush in contact with feed segment 45, 
which is connected to the inner front contact 
of relay f 9. Now if the key depressed at the 
keyboard 3 3 is that of a character Such that its 
pulse code calls for a pulse in the first position 
or segment i, battery will be connected to Seg 
ment and thence to conductor 354, completing 
once more the previously described circuit for 
relay 9 which now operates to extend battery 
from the top outer contacts of relay f, inner 
front contacts of relay 9, segment 45, distribu 
tor arm 42, segment f, winding of code mag 
net 2 ?, to ground. Magnet 2 operates and 
locks mechanically (in a manner not shown) in 
preparation to set the type of the character called 
for by the pulse code when all the pulses of the 
code have been transmitted. On the other hand, 
if the key depressed on the keyboard 33 is that 
of a character having a pulse code that does not 
call for a pulse in the first position, there will be 
no battery connected to segment? associated with 
distributor arm 35A, relay f i9 will not operate 
and no circuit will be closed for code magnet 2 
at the time that distributor arm 42 is in con 
tact with its associated Segment f. 
As the distributor arm 35 advances over seg 

ments 2, 3, 4 and 5, distributor arm 42 will re 
volve in Synchronism. With distributor arm 35 
and advance over the corresponding segments 2, 
3, 4 and 5 and the Spacing segments between 
each of the numbered segments, the length of 
each numbered segment and its contiguous spac 
ing segment being equal to the length of each 
of the numbered segments -5 accessible to dis 
tributor arm 35f. Now if, on the commutator 
associated with distributor arm 35, battery is 
connected, by the setting of the keyboard bars 
33, to any or all of the five Segments, the circuit 
of relay 9 will be closed for such segments and 
the circuit for operating any of the correspond 
ing magnets 2 to 25 inclusive will be again 
completed depending on the segment with which 
the distributor arm 42 is engaged at the time 
the battery is connected to conductor 354 by the 
distributor arm 35 engaging a correspondingly 
numbered segment. In this Way, the five unit 
pulse code of the character designated by the key 
depressed at the keyboard 33 is transmitted by 
the sending circuit 360 and received and recorded 
by the mechanically locked magnets 2 - 25 of 
the receiver 50, which magnets were operated 
by the incoming impulses. 
When distributor arm 42 engages segments 

46 and f4 after it has left segment 5, a cir 
cuit is completed for the printer magnet 20 ex 
tending from grounded battery, segment 47, 
brushes of distributor arm 42, segment 46, wind 
ing of printer magnet 20 to ground, operating 
said magnet which, in turn, operates the print 
ing mechanism by which the character desig 
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nated by the combination of the operated code 
magnets 2 to 25 is printed on a paper strip. 
When distributor arm 42 has passed beyond seg 
ments 45 and 47, the circuit of the printer mag 
net 20 is opened, thereby releasing the printing 
mechanism and further unlocking the code mag 
nets in the Well-known manner. 
When the two distributor arms 42 and 35 

have reached their normal segments, that is, 
Segment 44 and segment 6, respectively, the send 
ing and receiving circuits are ready to trans 
mit and record, respectively, the character desig 
nated by the next key depressed on the sending 
keyboard 33 and results in the start magnet 322 
being operated again to permit the distributor 
arm 35 to make another revolution, in turn 
causing the Operation of Start magnet f 3 to 
permit another revolution of distributor arm 42 
for the purpose of operating the same or another 
combination of the code magnets 2 to 25 in 
accordance With the pulse code of the next char 
acter. These operations continue until the en 
tire message is transmitted and recorded, after 
which the contacts of key 3 f6 remain open, ef 
fecting the release of start magnet 322 which, in 
its normal position, latches distributor arm 35 
and prevents any further rotation. With dis 
tributor arm 35 normal, since no more impulses 
are transmitted, no circuit is available to operate 
Start magnet 3 which latches distributor arm 
42 in the normal position. 
The discussion hereinbefore given described 

how the receiving distributor 42 at the member's 
station, in cooperation with the line relay f 9, 
received and printed a message transmitted by 
the Sending distributor 35 at the broker's sta 
tion. Since the winding of relay 363 is in Series 
with the winding of the relay 9, relay 363 re 
Sponds in unison With relay 9 and connects bat 
tery to conductors 366 and 368 alternately to 
cause the distributor arm 367 of receiver 350 at 
the broker's station to function in the same 
manner as distributor arm 42 at the member's 
Station, and to print the same message, there 
by providing for the broker's station a record of 
the outgoing transmission. During the sending 
of the message, although the current through 
the lower winding of relay 362 is interrupted, this 
relay remains steadily operated over the circuit 
before traced, through its upper winding and the 
winding of relay 364. 
When conversation between the parties is ter 

minated and the receiver is restored at station 
f00, the circuit of relay 305 is opened causing said 
relay to release, followed, after an interval, by 
the release of relay 304. The release of relay 304 
unlocks relays 334 and 343 whereupon brushes 
338 to 342 are disconnected causing thereby the 
release of relay at the member's station which 
Opens the power Supply to the distributor shaft 
motor 8, and further causes a circuit for re 
lease magnet 320 of the connector 3CO to be 
closed, Said circuit extending from grounded 
battery through the winding of said magnet, 
top contacts of vertical off-normal springs 3 0, 
botton No. contacts of relay 343, back con 
tacts of relay 304, back contacts of relay 
305 to ground. Release magnet 320 operates 
in this circuit and restores the brush shaft 
to normal. The release of relay 343 further 
opens the circuit of relay 325 which releases. 
The release of relay 325, opens the circuit of the 
member's line cut-off relay 403, and the circuit 
of relays 362, 363, 364, 7 and f f 9 all of which 
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disconnected from conductor 408 thereby remov 

ing the busy condition from the line terminals in 
the connector banks accessible over the switching 
trains from the common station and the report 
station; the release of cut-off relay 403 reconnects 
the broker's line relay 42 in readiness to respond 
to the initiation of a call as more particularly 
described hereinafter, while the release of relay 
362 disconnects the power supply from the motor 
30 causing the distributor arms 35 and 367 to 
Stop. 
Upon the release of relay 304, ground is re 

moved from conductor 337 the effect of which is 
to remove ground from brush 23, causing thereby 
the release of relay 22' in second selector 25 
Whereupon a circuit is completed for release mag 
net 203' extending from grounded battery 
through the bottom contacts of vertical off 
normal Springs 2', top back contacts of re 
lay 206', back contacts of relay 20, bottom outer 
back contacts of relay 22' to ground. Release 
magnet, 26.3' operates and restores the SWitch 
shaft to normal. 
By the removal of ground from brush 23, re 

lay 22 of the first selector 2 likewise releases 
and, by the completion of a circuit for release 
magnet 23 similar to that of release magnet 203 
in the second selector 25, said magnet operates 
and restores the brush shaft to normal. 
With the release of relay 22, ground is dis 

Connected from conductor 4 whereupon relay 
95 releases and a circuit is completed for release 
magnet f extending from grounded battery 
through the Winding of said magnet, lower con 

5 tacts of Vertical off-normal Springs 48, bottom 
inner back contacts of relay 6, bottom outer 
back contacts of relay 5, top back contacts of 
relay 07, upper alternate contacts of vertical 
off-normal Springs 68 to ground. Release mag 
net operates and restores the finder brush 
shaft to normal. Relay 8 nay, however, re 
main operated if, at this time, relay. 4 is op 
erated as the result of another call having been 
started from another member Station, in order not 
to disturb the starting of a succeeding finder 
Which operates to find the Second calling line. 
When such a line has been found, relay fo4 re 
leases as already described, causing in turn the 
release of relay 8, thereby restoring the entire 
circuit to normal. 

Having described in detail the establishment 
of a connection between a member's station in 
the excilange and the broker's office, I will now 
describe, in general terms, the establishment of 
Connections, (C) from the “connon' station 
shown in Fig. 4 to all the outlets available to said 
station, (b) from the “report' station shown in 
Fig. 5 to all outlets available to said station, 
and (c) from the broker's Office to all outlets 
available to Said office. I will then further show 
hoW, by means of my invention, it is possible to 
“page' a floor member directly from the broker's 
Office. 
Considering first the establishment of a con 

nection from the common station 400, the re 
imoval of the receiver from the SWitch-hook 
causes the operation of the liné relay 402' and 
the operation of relay 43', both of which relays 
are identical in function, respectively, with the 
line relay 2 and the group relay 4 of the 
member station equipment shown in Fig. 1. This 
last relay, that is, relay 404' initiates the opera 
tion of the line-finder, which is only schemati 
cally indicated on the drawings since it is identical 
in construction with the line-finder shown in 
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Fig. 1, whereby the vertical magnet operates to 
Step the brush shaft to the level of terminals co 
incidental with the segment on commutator 427, 
grounded by the contact of relay 6 and there 
after causes the operation of the rotary magnet 
to Otate the brush shaft into connection with the 
calling line terminals, after which relay 405 op 
erates and extends the line and its associated ap 
paratus to the first SelectOr 6. 

Relay (i then operates over the line loop and 
IeSponds to the impulses transmitted from the 
telephone dial. Now, if the person using the 
Cigaron Station desires to reach the ticker de 
lay announcer, then, according to the trunking 
plan outlined in Fig. 8, he dials the digit 2, 
Whereupon the brush shaft carrying brushes 623 
to 62F, inclusive, is stepped to the second bank 
level under the inituence of vertical magnet, 60 
and then rotated automatically under the in 
fluence of rotary magnet 6:3 to the first set of 
idle terminals extending to the ticker delay 
equipment. The service rendered over this ap 
paratus may be of any suitable type, either 
Inauai or automatic, such as, for instance, a 
regular manual position over which the an 
nouncement may be given by an operator, or of 
the Inaginetic tape-recording type shown and de 
scribed in the Patent i,944,238 to C. N. Hickman, 
or of the call announcer type Such as that de 
scribed in my own Patent No. 1,992,271. 
Should the party desire to reach the quotation 

announcer, then he dials a three or four digit code 
depending upon the number of Securities for 
Which this Service is to be give except that, ac 
COrding to the preferred trunking plan shown in 
Fig. 8, the first digit is either an 8 or a 9, where 
Upon the impulses of the first digit, will set the 
brush shaft of the first Selector E' on the 8th or 
9th level of terminals, from which they are ro 
tated into contact with an idle set of terminals ex 
tending to a Second selector. The second digit 
Will tien set the brush shaft of said second selec 
to on the level of terminals. determined by the 
in pulses of the second digit, and the brush shaft 
is then rotated to an idle Set of terminals in this 
level extending to a connector. The brushes of 
the connector are then raised to the terminal 
ieve determined by the tens digit of the Stock 
code and further rotated to the set of terminals 
in that level determined by the units digit of the 
Stock code. 
As in the case of the ticker delay service, the 

CUOtation announcing facilities may be of the 
inanual type With an operator giving the quota 
tions desired, or of the magnetic tape-recording 
type described in the above-mentioned patent to 
Hicknain or it may be of the call announcer type 
described in ny above-mentioned patent. 
Should the party using the station is desire 

to reach the Operator, then he dials the single 
digit 0. The ten impulses produced by the dial 
Will cause the brush shaft to be stepped to the 
tenth vertical level and then rotated automat 
ically to the first set of idle terminals extending 
to an operator's position. 

If tie. pality using the Connon Station desires 
to communicate with his own broker's office or 
With . Some Other broker's office. On matters not 
involving Secrecy, he dials the office number 
which, according to the trunking plan of Fig. 8, 
finay be a four digit number having 5, 6, or 7 as 
the first digit, since the trunks from the first 
selectors over which connections to brokers' lines 
may be extended are located on the 5th, 6th and 
7th levels of terminals. 
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Let us assume that the party desires to call 

the broker's line 32 shown as terminating in Fig. 
3. He dials the number in the usual way and the 
first and second selectors 800' and 650 are posi 
tioned, respectively, to reach the connector i06) 
which is identical in construction and design to 
the connector 383. After the connector is set on 
the line terminals in the manner described for 
Connector 3), relay 43 operates in a circuit 
which extends from ground through the left outer 
contacts of relay TC4, top outer back contacts of 
relay 74, lower winding of relay 743, bottom back 
contacts of relay 75, brush 74) and associated 
terrilinal, conductor 693, outer back contacts of 
relay 4, winding of cut-off relay 403 to ground 
ed battery. Both relays 743 and 403 operate. 
Relay 483, at its right contacts, disconnects the 
windings of the line relay 402 while through its 
left inner contacts it connects ground to con 
ductor 36 which extends through the bottom con 
tacts of relay 325 to a point between resistance 
35E and the winding of relay 325, thereby mark 
ing as busy the sleeve terminals of the called 
broker's line 327 in the banks of the connectors 
300 which have access thereto. Relay 743 oper 
ates and causes the line conductors to be extended 
to connector ce. Station 32 is then rung over 
conductors 758 and 59 through No. 4 and No. 5 
back contacts of relay 325 in the usual way and, 

30 when the receiver is removed from the hook, relay 
34 operates to complete the talking connection. 
The common Station, like the private member's 

Station, is equipped with a printer receiving de 
Vice 458 similar in every respect with the printer 
receiving device 5), either of which will operate 
ii) conjunction with the sending equipment 36 
at the broker's office for the purpose of receiving 
Written orders, confirmation, etc., and the circuit 
Operations between the broker's office and the 

{ Connon station to control the sending and re 
ceiving equipment 368 and 450 respectively is the 
Sane as before described for the control of the 
sending and receiving equipment 360 and f 50 and, 
therefore, need not be described again. 
When all business between the party using the 

common Station and the member's office is ter 
ininated, the party restores the receiver and the 
apparatus restores to normal as before described 
for the member's station. 
The report station shown in Fig. 5, is for the 

purpose of providing floor members with facili 
ties for reaching the various brokers' offices in 
Order to confirm sales or other business requiring 
Written evidence of transactions and for which 
no Secrecy is necessary. For this reason it is pro 
vided both with a telegraph transmitter 560, 
which is similar to the transmitter 368 at the 
broker's Cffice, and a telegraph receiving printer 
55), which is similar to the receivers 59, 356 and 
450. This station, according to the trunking lay 
Out of Fig. 8, has accessibility through the first 
Selector directly to the ticker delay service and to 
the operator while, through the second selectors 
658 available to the common station it can reach 
any of the brokers' offices by dialing of their re 
Spective numbers. 
ASSuming, therefore, that a floor member de 

Sires to make a written report, and that the office 
to Which the report is to be made is the one indi 
cated by Station 327, he removes the receiver from 
the Switch-hook and dials the broker's number, 
Whereupon the first and second selectors and con 
nector ai'e positioned to connect the report sta 
tion With the broker's station in the manner pre 
viously described for the common station. 
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Assuming that the established switching train 

from the report station 589 to the broker's sta 
tion 327 comprises the line-finder 50, first Se 
lector 6 G()', second selector 656', and the con 
nector 86, then, as soon as said connection is 
established, a circuit is completed extending from 
battery over conductor 533, segment 6 of the com 
mutator of transmitter 560, upper brushes of dis 
tributor arm 55, conductor 554, winding of re 
lay 59, brush 530 and associated terminal of 
line-finder 50, No. 2 contacts of relay 505, con 
ductor 536 through the contacts of a relay in 
first selector S6' corresponding to relay 62 in 
first Selector 6', brush 623' and associated 
terminal in second selector 653', No. contacts of 
Irelay 62', brush 629 and associated terminal, 
conductor 756, upper No. 2 contacts of relay 
743, brush 38 and associated terminal, conduc 
tor 797, No. back contacts of relay 325, lower 
normal contacts of key 326, winding of relay 364, 
upper Winding of relay 362 to ground. Relays 
362, 364 and 5 9 operate. As before, relay 362 
Connects the power Supply to the distributor mo 
tor 397 which is started, but since no keys are de 
pressed in keyboard 33, key 36 is normal and 
distributor arm 35 remains latched to the arma 
ture of Start magnet 322. Furthermore, there is 
at present no circuit for operating start magnet 
32 of the receiver 359 so that While motor 3OT 
is in operation distributor arm 367 likewise re 
mains in its normal position. 
At the report station, relay 5f 9 closes an ob 

vious circuit for relay 5f 7 which locks over its 
lower Winding in a circuit which extends from 
ground through the lower winding and lower con 
tacts of Said relay, brush 529 and associated ter 
minal on line-finder 5 G, No. 3 contacts of relay 
505, conductor 537 contacts of a relay in first se 
lector 689'', similar to relay 62 of first selector 
600', brush 624 and associated terminal in sec 
ond selector 650, No. 2 contacts of relay 6 2', 
brush 638 and associated terminal, conductor 755, 
No. 3 contacts of relay 743, brush 739 and asso 
ciated terminal, conductor 75, No. 3 back con 
tacts of relay 325, upper normal contacts of key 
326, winding of relay 363, lower winding of relay 
362, segment 36 of the commutator associated 
With transmitter 360, upper brushes of distribu 
tor arm 35, Segment 6 of said commutator, con 
ductor 353 to battery. 

Relay 5, on operating, completes the power 
Supply circuit to distributor motor 58 and there 
by causes the distributor shaft associated with its 
armature to rotate. Distributor arms 55 and 
532, however, are latched to their respective start 
magnetS 522 and 5 so that nothing further oc 
curs until the person using the report station is 
ready to key the message he wishes to transmit 
upon the Sending keyboard 5 f3. 
The Operation of any one of the keys upon said 

keyboard 5 3 closes the start key Si6 while the 
Operated letter or number key on said keyboard 
further sets one or more of the five bars 5 in 
the appropriate combination required to transmit 
the pulse code of the letter or number corre 
Sponding to the key depressed, which setting, in 
turn, causes grounded battery to be connected 
to the segments of the commutator connected by 
conductors to the operated bars. The operation 
of key 5 6 completes a circuit for start magnet 
522 extending from the grounded battery through 
the contacts of said key, winding of magnet 522, 
the two inner brushes of distributor arm 55? and 
aSSociated contacts of the commutator, to ground. 
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2,111,652 
arm 55 f and causes it to make one revolution. 
When the distributor has advanced to segment 
7, the circuit of relays 59,364 and 362 is broken, 
whereupon relays 59 and 366 release. Relay 59 
completes a circuit for start magnet 5 extend 
ing from grounded battery, through the top upper 
contacts of relay 5, 7, outer back contacts of relay 
59, segment 543 of the commutator, the two 
brushes of distributor arm 542, segment 544 of the 
commutator, winding of magnet 5 to ground. 
Magnet 5 operates and unlatches distributor 
arm 542 which now begins to revolve around the 
face of its associated commutator. Hence, by the 
time distributor arm 55 is engaged on segment, 
distributor arm 542 is leaving its normal position. 
In the meanwhile, the release of relay 364 com 
pletes a circuit from ground through the wind 
ing of start magnet 327 of receiver 359 at the 
broker's office, segments 328 and 329 of the con 
mutator, the brushes of distributor arm 36, con 
ductor 368, top back contacts of relay 364, front 
contacts of relay. 363, to grounded battery 
through the bottom contacts of relay 362. Start 
magnet 32 thus operates, unlatches the dis 
tributor arm 367 and causes said distributor arm 
to rotate one complete revolution. Now since 
the circuit of start magnet 5 of the receiver 559 
at the report station and the circuit of start mag 
net 527 of the receiver 350 at the broker's office 
are closed at the same time, and since motorS 58 
and 307 are in synchronism, distributor arm 542 
and distributor arm 36 Will engage the corre 
sponding segments of their associated and respec 
tive commutators at the same time, and as dis 
tributor arm 55 advances to segment by the 
time distributor arms 542 and 367 reach their 
own respective segments f, it is clear that if a. 
battery condition prevails on segment of the 
commutator associated with distributor arm 55 f, 
the consequent closure of the circuit of relays 
59 and 364 (as Will be described shortly) Will 
effect the operation of these relays which, in 
turn, will apply battery to the corresponding Seg 
ments of the commutators associated, respective 
ly, with distributor arms 542 and 36. Hence if 
a key in the keyboard 53 has been depressed and 
the code of the character calls for a battery pulse 
over the first segment of the commutator aSSO 
ciated with transmitter 569, segment will have 
battery connected to it by the fact that the bar 
which is controlled by the key will have been 
placed in contact with the conductor extending 
between the segment and the bar. Therefore, 
when distributor arm 55 is on segment and dis 
tributor arms 542 and 36 are likewise on their 
respective segments f, an impulse circuit will be 
completed which extends from grounded battery 
through the bar and segment. of transmitter 
560, circular segment 56t, conductor 554, and 
thence as previously traced through the windings 
of relays 59, 364 and 362. Relay 59 operates 
and connects battery to segment 545 of its asso 
ciated commutator which, in turn, completes a 
circuit through distributor arm 542 resting upon 
segment i, winding of the first pulse nagnet 52 
to ground. Concurrently, relay 36 also com 
pletes a circuit for a corresponding pulse magnet 
in receiver 350, which circuit extends from bat 
tery on the lower contacts of relay 362, front con 
tacts of relay 363, front contacts of relay 36, 
conductor 366, circular segment 332, brushes of 
distributor arm. 367, segment f, winding of the 
first pulse magnet to ground. Thus, if the letter 
or number designated by the key depressed at 
keyboard 513 is one which calls for a pulse in the 

1 
first of the five positions of a five unit code, this 
pulse will cause a pulse magnet to be operated in 
the report station receiver 550 and a correspond 
ing pulse magnet in the receiver 350 of the 
broker's Office. 
In the same manner, as the three distributor 

arms 55S, 542 and 36 continue to rotate through 
a single revolution, the segments on the Com 
mutator associated with transmitter 560 which 
have battery connected to them through the bars 
set by the depressed keys at keyboard 53 Will 
cause corresponding pulses to be transmitted over 
conductor 554, which will set the pulse magnets 
of receiver 55) and corresponding pulse mag 
nets in receiver 350 for printing the character 
corresponding to the key both at the report sta 
tion 500 and at the broker's Office 32. When the 
printer magnet 528 of receiver 550 and printer 
magnet 333 of receiver 350 have been operated at 
the time that the distributor arms 542 and 36. 
have reached segments 547 and 38, respective 
ly. In this manner, aS each key is depressed in 
keyboard 53, the character designated by the 
key is printed at the report station and also at 
the broker's office. The message, therefore, is 
not only transmitted and printed at the bro 
ker's office by the receiver 350 but a copy of it is 
also printed by receiver 556 at the report station. 
The disconnection of the apparatus, when the 

telephone receiver is restored at the report sta 
tion 50), is identical with the release of similar 
apparatus used in establishing a connection from 
member station 3. Inasmuch as these opera 
tions have already been described, there is no 
necessity of unduly lengthening this description 
by further detailing circuit operations which can 
be easily followed from what has already been 
Said. 

I Will now describe, briefly, the manner in 
which a broker, such as, for instance, the broker 
represented by station 327, may establish a con 
nection to any other broker or to any of the serv 
ice Outlets such as, for instance, the operator, the 
quotation announcer or the ticker delay. In re 
moving his receiver from the switch-hook a cir 
Cuit is completed for line relay 402 which ex 
tends from grounded battery, through the left 
winding of relay 602, right inner contacts of cut 
off relay 433, conductor 40, No. 5 back contacts 
of relay 325, conductor 347, through the tele 
phone instrument 32, conductor 346, No. 4 back 
contacts of relay 325, conductor 409, right middle 
contacts of relay 493, right winding of line relay 
402 to ground. Relay 432 operates and initiates 
the operation of a relay 30s which grounds the 
particular segment on commutator 427 that 
designates the level of terminais in the line 
finder represented by relay 333 to which the 
broker's line is connected. The line-finder ele 
Vator shaft, as a result of circuit operations sin 
ilar to those already described for the operation 
of the line-finder having access to the member 
station , is then caused to be raised and ro 
tated to the terminals of the broker's line, there 
by extending his line through contacts of relay 
463 to the first selector 69, whereupon cut-off 
relay 93 is operated in the usual way and line 
relay 402 is released. Now, depending upon the 
digit code dialed by the broker, the brush shaft 
of the first selector switch. 609 may be caused 
to be connected with the ticker delay equipment 
Or to an Operator's position, or to the quotation 
announcer through a SWitching train comprising 
a second Selector and a connector as previously 
described. Should he desire to communicate 
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12 
with another broker, the first selector switch 600 
is, of course, advanced into connection. With a 
Second selector 85 depending upon the first digit 
of the wanted broker's number, and the second 
Selector Will then locate an idle connector, such 
as connector 633, which, in response to the third 
and fourth digits of the broker's line number will 
advance its brush shaft to the terminals of the 
Wanted broker's line in the Sane straightforward 
operation as previously described for the common 
Station. 
While the outline of connections above given 

is not intended as a description of the various 
detailed operations required for the setting of 
each of the selectors mentioned, it is believed 
that no such description is necessary in view 
of the detailed description already given of the 
operation of the first and second selectors in 
Wolved for connections previously described. 
Should the broker 327 desire to “page' a mem 

ber on the floor of the exchange, it will only be 
necessary for him to depress key 326. When this 
key is depressed, a circuit is closed for relay 40 
which extends from grounded battery through 
the Winding of Said relay, left Outer contacts of 
cut-off relay 493, conductor 4, No. 1 back con 
tacts of relay 325, bottom alternate contacts of 
key 326, through the broker's telephone station, 
conductor ill, upper alternate contacts of key 
326, No. 2 back contacts of relay 325, conductor 

3, left inner contacts of cut-off relay 403, to 
ground. Relay A operates, connects ground to 
a lamp in the floor indicator 2 to flash the 
number of the member on the indicator board, 
and further connects ground to conductor 68, 
which extends to the test terminals of the bro 
ker's line on the connector banks of the channels 
including connectors 0 and 636 to establish a 
busy condition for the calling line. The floor 
member, after noting his number flashed upon 
the indicator, proceeds to any one of the men 
be stations to call the broker's office, which 
connection is established in the manner previ 
ously described over the secret chainnel disclosed 
by the apparatus shown in Figs. 1, 2 and 3. 
The terminal of the line accessible to connector 
3e is, of course, not inade busy by the operation 
of the floor indicator key 326 So that once the 
connection is established from the member Sta 
tion, relay 325 is operated in the manner de 
scribed, the circuit for relay is disrupted at 
its contacts and the floor indicator lamp is ex 
tinguished to indicate that the member has been 
Successfully paged. 
What is claimed is: 
1. In a communication System, a first station 

having a telephone instrument and a telegraph 
transmitting instrument, a Second Station having 
a telephone instrument and a telegraph receiv 
ing instrument, and means for automatically es 
tablishing a communication circuit between said 
telephone instruments and a signaling circuit 
between said telegraph instruments independent 
of said communication circuit. 

2. In a communication system, a first station 
having a telephone instrument and a telegraph 
receiving instrument, a, Second Station having a 
telephone instrument and a telegraph transmit 
ting instrument, and means under the control 
of said first station for automatically and simul 
taneously establishing a communication circuit 
between said telephone instruments and a Signal 
ing circuit between said telegraph instruments 
independent of said communication circuit. 

3. In a communication System, a first station 

2,111,652 
having a telephone instrument and a telegraph 
i;nstrument, a, Second station having a telephone 
instrument and a telegraph instrument, an in 
dicating device individual to Said first station, 
means responsive to an operation at said first 
station for operating Said indicating device, 
means for establishing automatically and simul 
taneously a communication circuit between the 
telephone instruments of said two stations and 
a signaling circuit between the telegraph instru 
ments of said two stations independent of Said 
communication circuit, and means responsive to 
the establishment of said circuits for retiring Said 
indicating device. 

4. In a communication System, a first group of 
stations, each of said Stations having a tele 
phone instrument and a telegraphic transmitting 
device, a second group of stations, each of Said 
stations of said second group having a telephone 
instrument, a key-controlled dialing device, and a 
telegraphic receiving device, and means respon 
sive to the application of a particular key to a 
key-controlled dialing device of any station of 
said second group for establishing independent 
telephonic and telegraphic circuits between said 
station and one particular station of Said first 
grOp. 

5. In a communication System, a first group 
of stations, each of said stations having a tele 
phone instrument, a key, and a telegraphic trans 
Initting device, a Second group Of Stations, each 
of said stations in said second group having a 
telephone instrument, a key-controlled dialing 
device, and a telegraphic receiving device, a dis 
play board having a signal for each of Said sta 
tions in said first group, means responsive to the 
operation of said key at a Station of Said first 
group for operating its identifying signal in Said 
display board, means responsive to the application 
of a key identifying said calling station in the 
first group to the key-controlled dialing device 
of any station in the second group for establish 
ing simultaneous connections between the tele 
phones of said two stations and the telegraph in 
struments of said two stations, and means re 
sponsive to the establishment of said connections 
for extinguishing said signal on said display 
board. 

6. In a signaling System for simultaneous teleg 
raphy and telephony, a plurality of stations, di 
rective switches for extending two independent 
connections between any two of Said stations over 
the same switch train, means for telegraphing 
Over one of Said connections, and means for tele 
phoning over the other of said connections. 

7. In a signaling System for simultaneous teleg 
raphy and telephony, a plurality of Stations, di 
rective switches for extending two independent 
connections between any two of said stations over 
the same switch train, a telegraph transmitter 
and a telegraph receiver at One of said Stations, 
a telegraph receiver at the other of said stations, 
means responsive to the operation of Said trans 
mitter and operative over one of said connections 
for operating both of Said receivers, and means 
for telephoning between said two stations over the 
other of said connections. 

8. In a signaling System for simultaneous teleg 
raphy and telephony, a plurality of stations, di 
rective switches for extending two independent 
connections between any tWO of Said stations over 
the same switch train, a telegraph transmitter 
and a telegraph ireceiver at each of said stations, 
means for telephoning between Said tWO stations 
over one of said connections, and means includ 
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ing the other of said connections and responsive 
to the Operation of either of said transmitters for 
Operating both of said receivers. 

9. A System for permitting the simultaneous 
operation of both telegraphic and telephonic 
equipment comprising four groups of stations, 
each of said Stations having a dial impulse de 
vice, a telegraph receiver at each station in the 
first and second groups, a telegraph transmitter 
and a telegraph receiver at each station in the 
third and fourth groups, directive SWitches avail 
able to each of the Stations in the first, second 
and third groups and responsive to the operation 
of Said dial device at each of Said stations for 
establishing two simultaneous connections over 
the same switch train between any of two sta 
tions and any station in said fourth group, means 
for telephoning over one of said connections, 
means including the other of Said connections 
and responsive to the operation of said telegraph 
transmitter at said station in said fourth group 
if the Switch train extends from a station in said 
first or third groups for simultaneously operat 
ing the telegraph receiver at each of said sta 
tions, and means including the other of said con 
nections if the SWitch train extends from a sta 
tion in said fourth group and responsive to the 
operation of the telegraph transmitter at the sta 
tion of said fourth group for simultaneously op 
erating the telegraph receiver at each of said sta 
tions. 

10. In a communicating System, the combina 
tion with a plurality of groups of stations of 
means for extending private connections between 
the stations of two groups, means for extending 
other connections between the stations of other 
groups and the stations of one of said two groups, 
means in each of the stations to which connec 

13 
tions are extended for operating a signal indi 
vidual to each station, means responsive to the 
Operation of Said Signal for rendering said other 
connections to the stations unavailable, and 
means responsive to the establishment of a pri 
vate connection to each of said stations for re 
Storing said signals. 

1. A System for permitting the simultaneous 
operation of both telegraphic and telephonic 
equipment comprising stations provided with 
telephone and telegraph equipment, selective 
Switches for establishing connections between the 
various stations to provide independent circuit 
paths for Said telegraph and telephone equipment, 
and means under the control of the last switch 
in a connecting train between two stations for 
holding the telegraph equipment of one of the 
Stations. 

12. A system for permitting the simultaneous 
operations of both telegraphic and telephonic 
equipment comprising a plurality of groups of 
stations, each of said stations being provided with 
telephone and telegraph equipment, selective 
SWitches for establishing connections between the 
Various stations to provide independent circuit 
paths for said telegraph and telephone equip 
ment, dialing means at each station of a first of 
said groups responsive respectively to different 
key devices designating different stations in an 
other of Said groups for Setting some of said se 
lective switches into operative connections with 
said different stations in said other group, and 
other dialing means at each station of the re 
maining groups for setting the remainder of the 
Selective Switches into operative connections with 
the stations of said first group. 
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