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This invention relates to telegraph switching 
Systems and more particularly to Such systems 
Wherein the stations are included in a single 
telegraph circuit and may be selected for tele 
graphic communication. 
The principal object of the invention is to pro 

Vide a System arranged to permit a central sta 
tion operator to select rapidly and automatically 
any station of the system, establish telegraph 
COmmunication with Said Station, and disestab 
lish the connection following the telegraphic 
COmni) unication, 
Another object of the invention is the provi 

Sion of Simple, and efficient relay selecting means 
at each of Several remote stations responsive to 
conditions established by a central station op 
erator for rendering the printing telegraph 
equipment thereat operative with correspond 
ing equipment at the central Station. 
A feature of the system resides in the provision 

of a plurality of station identifying keys which, 
When depressed, establish a condition whereby 
the Station identified with such key will be se 
lected and prepared automatically for telegraphic 
Communication and will be maintained for tele 
graphic communication pending further Opera 
tion of the central station. 
A further feature of the invention resides in 

the provision of a system of station selection 
and telegraphic communication wherein station 
Selection and communication take place over one 
line conductor and maintenance of the selection 
during the communication is assured by condi 
tions established over a second or companion line 
Conductor. 
The above and other objects of the invention 

are attained by connecting a central station with 
a plurality of remotely Situated stations by 
means of a pair of line conductors on One of 
which impulses deteliinined in accordance With 
the Operation of a station identifying key are 
transmitted, the number being determined by the 
operated Station key, for operating apparatus at 
the renote station to connect and prepare auto 
matically the telegraph apparatus at Such sta 
tion for telegraphic communication. The other 
conductor of the pair of conductors extending 
from the central station to the remote stations 
is utilized for the purpose of maintaining the 
telegraphic connection established through the 
operation of the key identified with the desired 
Station by establishing a condition at the select 
ed remote station whereby the telegraphic con 
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manual operation by the central station Oper 
ator. 

Specifically, the objects of invention are ac 
complished by providing at the central station a 

5 plurality of keys, one identified with each of the 
remote stations which are connected to the cen 
tral station by a pair of line conductors extend 
ing from the central station to the remote sta 
tions and connecting said stations Serially. AS 

10 sociated with the keys is a step-by-step switch 
mechanism responsive to the operation of any 
of the station keys for effecting transmission 
automatically of the number of step-by-step sta 
tion selecting impulses required for the selection 

5 of the desired station, which are transmitted Over 
one of the pair of line conductors to the remote 
station desired for communication where relays 
are operated to open the line conductor extend 
ing to the other stations located beyond the Se 

20 lected station and for preparing a condition for 
the connection to such line conductor of the 
printing telegraph apparatus at the Selected re 
mote station. Following the establishment of 
the identified condition the operator at the cent. 

25 tral station operates another key to connect the 
printing telegraph apparatus at the central sta 
tion with the line conductor and to operate an 
other relay, which connects through its contacts 
the printing telegraph apparatus individual 

30 thereto and located at the Selected remote sta 
tion. Maintenance of the established telegraphic 
communication between the central station and 
the remote station is achieved by applying at 
the central station to the other conductor of the 

35 pair of conductors a battery supply which main 
tains the Several relays at the remote station 
energized during the period of telegraphic com 
munication. 
The central station operator may disestablish 

40 the previously established connection with a re 
mote station or select another station by oper 
atting one of the several keys at the central sta 
tion, which establishes conditions on the line cir 
cuit for the achievement of the desired purpose. 

45 Any of the remote stations may signal the cen 
tral station, indicating that it desires to estab 
lish telegraphic communication with it. The 
central station operator, upon observing the op 
eration of the calling signal, will establish a con 

50 dition whereby the step-by-step impulse trans 
mitting Selector at the central station will oper 
ate to transmit a number of impulses required 
for the Selection of the Station identified with 
the highest number of digital impulses. The 

nection cannot be disturbed except through a 55 number of impulses is determined by the calling 
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station's position along the line conductor and 
the controlling circuit pulses until it encounters 
an open ground at a substation. If more than 
one station has signaled for a connection, the 
central station will transmit the Smallest num 
ber of impulses that is required to reach the near 
est substation. 
station under these circumstances, the operator 
proceeds with the telegraphic communication in 
the manner previously outlined. - 
The invention may be more fully understood 

from the following description, when read in Con 
junction with the accompanying drawing, which 
shows a telegraph system embodying the features 
of the present invention. 

Referring now to the drawing, there is dis 
closed a pair of line conductors 5 and 6 extending 
from a central station 7 to a plurality of remotely 
situated stations 8, 9, ), and . As disclosed, 
the line conductors 5 and 6 connect the several 
stations 8, 9, 0, and in series with the central 
station T. While the drawing discloses but a sin 
gle pair of line conductors 5 and 6 extending 
from the central station 7, it is manifest that the 
system may include a plurality of other pairs of 
line conductors 5 and 6 extending from the cen 
tral station 7 and connecting therewith a plu 
rality of different remotely situated stations in 
the same manner as described above. 
The apparatus at the central station T is in 

cluded in the area, within the broken lines. Like 
wise, the several remotely situated Stations 8, 9, 
f0, and are indicated by broken lines. How 
ever, only two of the remote stations have been 
shown complete, but it is, of course, understood 
that remote stations 9 and 0 include apparatus 
identical with the apparatus disclosed for sta 
tions 8 and . . 
At the central station there is a bank of keys 
5 including a key individual to each of the re 

mote stations which, when depressed, establishes 
a condition for the transmission of the number 
of impulses required for the selection of the re 
mote station identified with the depressed key. 
Such impulses are generated through the opera 
tion of a step-by-step selector switch 6 which 
includes two banks of contacts and f8 and a 
station indicator mechanism 9. A contactor in 
the case of the banks of contacts f and 8 and 
a pointer in the case ?f the station indicator 9 
are movable step by step in response to the oper 
ation of a stepping magnet; that is, for each 
operation of the stepping magnet the contactors 
and the pointer progress from their Zero position 
step by step to a positicn determined by the par 
ticular key previously depressed. The impulses 
so generated are impressed on line conductor 5 
and traverse such line conductor to the Several 
remote stations progressively, depending upon the 
number of the desired station. At each of the 
remote stations a single pair of counting relays 
is operated for establishing conditions prepara 
tory to the connection with the line conductor of 
the printing telegraph apparatus at such remote 
station. The counting relays at any station 
merely advance the circuit or line Conductor to 
the next Station, except. When the called or call 
ing station is reached, when stepping will stop. 
When this position is reached, circuit conditions 
are established to apprise the central station op 
erator that the station has been selected. The 
central Station operator then Operates a print 
key which disassociates from one of the line con 

Following the selection of the 
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the printing telegraph apparatus at the central 
Station. Concurrently with the connection of the 
printing telegraph apparatus at the central sta 
tion with the line conductor the polarity of the 
battery applied to the line conductor is changed, 
with the result that a relay is operated at the 
Selected remote station for opening the line cir 
cuit and for connecting the printing telegraph 
apparatus at the remote station with the line 
conductor. Also at the Central station a Condi 
tion is established whereby locking battery is ap 
plied to the other conductor of the pair of line 
conductors for maintaining the relays at the re 
mote station operated intil the operator at the 
central station operates a clear-out key or oper 
ates another station key. 
ASSume, for example, that the central station 

Operator desires to establish a connection with 
station , which may be designated by the num 
ber , in which case the operator would depress 
key 2 of the bank of keys 5 after making certain 
that key 22 of such bank of keys is in the call 
position or the position shown in the drawing. 
Of course, with the key construction disclosed, 
When a station key is depressed, all other keys 
are released with the result that key 22 automat 
ically assumes a calling position. With the de 
pression of key 2 positive battery is impressed 
on relay 24 and stepping magnet 25 over a circuit 
extending from grounded battery 26, conductor 
27, swinger 28, and contact 29 of key 21, con 
ductor 30, winding of relay 24, conductor 3, 
Zero contact of bank of contacts fl, wiper 32, 
through a conductor 33, adjacent the shaft (not 
shown) on which the wipers 32 and 34 of the 
bank of contacts 7 and 8 and the pointer 35 
of the station indicator 9 are mounted, conduc 
tor 36, winding of stepping magnet 25, left-hand 
armature and back contact of relay 37, left-hand 
armature and back contact of relay 38, and the 

... winding of relay 39 to ground. Relay 24, step 
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ductors, the step-by-step impulse generating . 
mechanism and connects to such line conductor 75 

ping magnet 25, and relay 39 will be energized 
Over the circuit just traced. With the de-ener 
gization of the stepping magnet 25, the wipers 
32 and 34 and the pointer 35 will be advanced 
one step. With the energization of relay 39 the 
circuit of lamp 42 will be interrupted, which ex 
tends normally from grounded battery 26, con 
ductor 43, right-hand armature and back contact 
of relay 39, conductor 44, and through the lamp 
42 to ground. Consequently, with the opening 
of the back contact of relay 39, the circuit of 
the lamp 42 will be interrupted and it thereby 
being energized and de-energized, the wipers 32 
and 34 and the pointer 35 will be advanced one 
Step and then later step by step until the circuit, 
through the magnet 25, is opened. Relay 24, 
which may be energized only when the wiper 32 
of the bank of contacts T is in its zero position, 
applies through its left-hand front contact and 
armature, ground to the left-hand front contact 
of relay 39. Consequently, when relay 39 is en 
ergized, an energizing circuit is established for 
relay 37 extending from grounded battery 26, 
conductor 46, winding of relay 37, conductor 47, 
extreme left-hand armature and back contact of 
relay 48, left-hand armature and front contact of 
relay 39, left-hand armature and front contact of 
relay 24 to ground. It is significant to note also 
that relay 24 in energizing opens at its left-hand 
back contact the circuit extending to line con 
ductor 5 and also that with the energization of 
relay 37 the energizing circuit for the stepping 
magnet 25 is opened. With this operation the 
stepping magnet 25 will be de-energized. 
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As a result of the operations just described, the 
wiper 32 together with the pointer 35 are moved: 
to their second position, in the case of wiper 32 to 
the position corresponding to the key of the bank. 
of keys 5 for the remote station identified by the 
numeral . Under such circumstances relays 24 
and 39, will be de-energized. Relay 39 in de 
energizing again closes the circuit for lamp 42. 
Also, with the de-energization of relay 39 the 
energizing circuit for relay. 37 is opened. When 
Wiper 32 engages the first station contact of the 
bank of contacts the energizing circuit. for 
stepping magnet 25 and relay 39 is again com 
pleted, With the consequent result, that lamp 42. 
Will be extinguished and relay. 37 will be ener 
gized over a circuit extending from grounded 
battery 26, conductor 46, winding of relay 3, 
conductor i, extreme left-hand armature and 
back contact of relay 48, left-hand armature and 
front contact of relay 39, left-hand armature, and 
back contact of relay 24, conductor 5, Swinger 52 
of key 22, line conductor 5, normally closed con 
tact 53 of relay 54, normally closed contact 55 
of relay 56, conductor 57, positive current rectifier 
58, left-hand winding of relay. 59, left-hand wind 
ing of relay 56, back contact and left-hand ar 
nature of relay 60 to ground. Relays 56 and 
59. are energized over the circuit just traced in 
addition to the energization of relay 37 at the 
central station. With the energization of relay 
59, the holding circuit for this relay is established 
through its right-hand winding and front con 
tact to the left-handarmature and front contact 
of relay 55. Relay 55 in energizing, short-circuits 
ballast resistor 63 and establishes through its 
right-hand, winding a locking circuit extending 
from ground at the last station over conductor 
6- and through the several intermediate stations, 
right-hand back contact and armature of relay 
60, conductor. 64, right-hand winding of relay 56, 
front contact and right-hand armature of relay 
56, conductor 65, conductor 6, right-hand back 
contact and armature of relay 48, conductor 66, 
Winding of relay 6 at the central station, con 
ductor 68, to grounded battery 26. Relay 59 will 
be released upon the energization of relay 39, 
since its holding circuit is broken at front con 
tact of the left armature of relay 39. 
The Wiper 32 of the sequence Switch 6 has 

completed another circuit from grounded battery 
through relays 39 and stepping magnet 25, con 
tact No. 2 of contacts and the left-hand nor 
maily closed contacts of the No. 2 key of the 
bank of keys 5. Stepping magnet 25 and relay 
39 operate as previously described. Likewise, 
relayS. at Station No. 2 are energized which are 
similar to relays 59 and 56 at station No. 1, to 
complete. the circuit, conditions previously de 
scribed as being established at station 8. This 
action is repeated until the wiper 32 of sequence 
Switch S reaches Segment No. 1 of the bank 
of Segments , at which position SWinger 28, 
will be out of engagement with contact 70, where 
upon the energizing circuit for stepping magnet 
25 and relay 39, will not be completed. For Such 
operation eleven impulses for the selection of the 
station Will be transmitted. The Wiper 32 will, 
under such circumstances, not be further ad 
vanced for such selection. Pointer 35 will be 
opposite the segment numbered 11, which will 
indicate to the central station operator that sta 
tion. corresponding to key 2: has been Selected 
and has its circuits established preparatory to the 
connection of the printing telegraph apparatus 
at such station with line-conductor 5. 
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It is significant to note that in connection with: 

the energization and de-energization of relay. 39, 
lamp. 42 Will flash, thus indicating to the operator 
that SWitch 6 is being advanced step by step: to 
select the desired station determined by: the par 
ticular key of the bank of keys: 5; which has been . 
operated. However, when lamp:42:glows contina. 
uously, the operator is apprised of the completion. 
of the station selection. - - 
Upon the observance of the continuous glow of 

the lamp 42. the operator. at the central station 
depresses: the call or print key, 22 to open its; 

left-hand contact, thereby opening the circuit 
extending through conductor 5, and closing at 
its right-hand contacts two circuits. One circuit. 
completes the operating circuit for driving motor 
72 of the printing telegraph equipment 3, which 
includes a transmitter is and selector magnet 75 
of a receiving printer of any. Well-known come 
mercially available, type. The other circuit.com 
pleted through the right-hand contacts of key 
22 extends from negative battery: 76 through the 
normally closed contact of transmitter 74, receiv. 
ing printer (Windings of the selector. magnet 
thereof), through the contacts of key .22 to line 
conductor 5 extending through the normally. 
closed contact 53 of relay 54 at station 8, the 
contact of the relay corresponding to relay 54. 
at stations. 9. and , contact 9 of relay 80 at 
station. , contact 8 of relay 82, negative cur 
rent rectifier 9, and right-hand winding of relay 
80 to ground. With regard to the rectifiers as 
Sociated With each of the relays 59 and 83 at , 
Stations 8 and , respectively, it is noted that 
the rectifier 58 or 9 in circuit. With the left-hand 
Winding of relays 59 and 83, respectively, is poled. 
to pass only current of positive polarity, whereas, 
the other rectifiers, namely 84 and 90, are poled 
for current of a negative polarity. Consequently, 
relay 83 will respond only to current of a positive 
polarity and relay 89. will respond only to current 
of a negative polarity. 
The connection of negative battery, 76 to line: 

conductor 5 causes the energization at station : 
of relay 80 over the circuit previously traced. Re-. 
lay 80, in energizing, closes through its left-hand: 
armature and front contact the circuit from line 
conductor 5 to conductor 85 which extends to 
printing telegraph equipment 86, including trans 
mitter 87 and receiving printer 88. It is noted: 
that the left-hand winding of relay 80 is included 
in the circuit of line conductor 5 but the relay 
armature Will not follow the signals impressed on . 
the line conductor 5 through the operation of 
either the transmitter 74 at the central station 7 : 
Or the transmitter 87 at station. A f. Contact 79 . 
of relay 80 is also opened upon the energization of: 
Such relay, thereby to open the line circuit 5 at 
Such point extending to the stations beyond sta 
tion and cause the deemergization of relay 83. 
Through the right-hand armature and front con 
tact of relay 80 the power supply for driving motor 
89 of the printing telegraph equipment 86 is com 
pleted. 
A driving motor 72 of printing telegraph equip 

ment 73 and the driving motor 89 of printing tele 
graph equipment 86 are now operating to supply 
power to the respective equipment. The operator 
at the Central station now operates the trans 
mitter 74 to transmit a code combination of im 
pulses to cause operation of the receiving printer. 
88 to select the function bar allocated to the bell. 
signal. When such function bar operates, the bell. 
associated with such printer operates to notify the 
operator at station that the central station:- 
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desires to communicate telegraphically. Tele 
graphic communication may now take place be 
tween central station 7 and the remote station 
Over the line conductor 5. It WOuld, Of Course, 
not be necessary for the operator at the Central 
station to operate the bell signal of printer 88, 
for it is manifest that telegraphic communica 
tion might be commenced immediately upon the 
completion of the connection between line COn 
ductor 5 and conductor 85 at station f. Mainte 
nance of the described connection is aSSured due 
to the holding current applied to the other con 
ductor 6 which, together with line conductor 5, 
constitute a pair of line conductors extending 
from the central station 7 to the station 
through the several intermediate stations such as 
8, 9, and 0. Underlocking conditions conductor 
6 extends through the locking winding of the re 
lays corresponding to relay 56 at each station. 
When the communication between Central sta 

tion 7 and station has been completed the Op 
erator at central station 7 may interrupt the eS 
tablished connection either through the operation 
of clear-out key 92 of key bank 5 or the opera 
tion of another station key such as 93 thereof 
which may be identified with station number 2 or 
station 9 of the circuit disclosed in the drawing. 
The operation of either clear-out key 92 or key 
93 will cause through the movement of lock bar 
94 of the key bank 5 the restoration of previously 
depressed station key 2 and key 22. Through 
such operation the circuit for stepping magnet 25 
will be completed and the wipers 32 and 34, to 
gether with the pointer 9, will be advanced step 
by step in the manner previously described in Con 
nection with the selection of station. ff. This 
step-by-step operation will continue until wiper 
32 reaches the contact identified with key 93 or 
station 2, which in the disclosure is identified as 
station 9. 
Assume, for example, that instead of depressing 

key 93 the central station operator depressed 
clear-out key 92. The wipers 32 and 34 will be 
advanced step by step until wiper 34 contacts 
segment 94, which is the segment just prior to the 
zero segment or zero position of the wipers 32 
and 34. As the wipers 32 and 34 proceed to Such 
position, all of the stepping relays at the Several 
stations will be operated successively and all of 
the relays corresponding to relays 56 and 82 will 
be energized andlocked up over a circuit includ 
ing line conductor 6. When wiper 34 engages 
segment 94, a circuit will be completed for the 
energization of stepping magnet 25 and relays 39 
and 48. Relay 48 operates to Open at its extreme 
left-hand armature line conductor 5 and to open 
at its right-hand armature and back contact line 
conductor S. Consequently, all of the energized 
relays corresponding to relays 56 and 82 at sta 
tions 8 and will be de-energized. Relay 48, in 
energizing, also completes the circuit to the con 
tacts of relay 95 and also completes an energiz 
ing circuit for relay 38 which opens at its contact. 
the energizing circuit for stepping magnet 25. and 
relay 39. With such operation the wipers 32 and 
34 will be stepped an additional step, or to the 
Zero position to await the operation of a key in 
the key bank f5. When any one of the indi 
vidual station calling keys such as key 93 and 
clear-out key 92 are depressed, all other keys in 
the bank of keys are released and the last de 
pressed key is locked down. When key 22 is de 
pressed it is locked depressed but does not release 
any other keys although it is released through 
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the depression of any of the other keys of the key 
bank. 

If any One of the several outlying stations de 
sires to communicate. With the Central station, 
the operator at the remote station depresses 
switch 96 to establish an energizing circuit for 
relay 60, which closes through its left-hand 
armature and front contact a holding circuit 
therefor, including signal lamp 97 which indicates 
to the operator at such station that an attempt 
is being made to establish a connection with 
the central station. Relay 60 in attracting its 
left-hand armature removes the ground from 
the windings of relays 56 and 59, with the result 
that these relays cannot, through the operation 
of the keys in the key bank 5, be energized. 
At the right-hand back contact of relay 60, which 
is opened only momentarily, the line conductor 
6 is opened. 
When line conductor 6 is momentarily opened 

at its back contact, relay 67 at the central station 
is de-energized, applying battery to the Winding 
of relay 95 which is energized and which is locked 
up over a circuit extending from grounded bat 
tery 26, left-hand armature and back contact 
of relay 99, inner right-hand armature and front 
contact of relay 95, winding of relay 95, to 
ground. Also, through the de-energization of 
relay 67, signal lamp 98 at the central station 

will remain illuminated. Through the ener 
gization of relay 95, positive battery is now ap 
plied to the zero contact of the bank of con 
tacts 7 with the result that stepping magnet 
25 and relays 24, 39, and 37 will be energized. 
Under such circumstances the wipers 32 and 34 
and the pointer 35 will be advanced one step 
in a manner previously described; that is, as 
suming that the wiper 32 was on its zero Seg 
ment. However, should the wiper 32 not be on 
the zero segment and it is required to rotate 
through the zero position to reach the Selected 
station, the wipers 32 and 34 and the pointer 35 
will be advanced step by step until the Wiper 
34 engages segment, 94, to establish a circuit to 
relay 39, stepping magnet 25, and relay 48. Re 
lay 48 will be energized, opening the circuit of 
line conductor 6, as previously described, and 
connecting ground through a contact of relay 95 
to the Winding of relay 99. During the time 
relay 48 maintains its right-hand front contact 
closed, a circuit for maintaining relay 67 ener 
gized is established. Relay 99 will be energized 
and locked to ground through a contact of relay 
24 and will also open the locking circuit of 
relay 95 and again place positive battery from 
grounded battery 26 on the Zero segment of the 
bank of contacts T. As relay 48 operated, it 
opened the circuit extending to line conductor 5, 
rendering the closure of the line conductor at 
relay 39 ineffective, and thus precluded the ap 
plication of pulsing Current to line conductor 5. 
Such a condition prevents any false stepping of 
the stepping relays at any of the outlying sta 
tions. With positive battery now connected to 
the Zero segment of the bank of segments 7, 
the Wipers 32 and 34 and the pointer 35 will be 
advanced step by step through the energization 
and de-energization of stepping magnet 25 until 
wiper 32 engages an open segment corresponding 
to the station at which key 96 has been oper 
ated. When this occurs, lamp 42 will glow con 
tinuously and the operator at central station 7 
Will be apprised of the selection of the station 
desiring to communicate with the central sta 
tion. The central station operator will now de 
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press key 22 to complete the communication: cir 
cuit, start the motor 2 of the printing tele 
graph equipment 73, and energize relay 54 to 
connect its associated printing telegraph equip 
ment 9 with line conductor 5 in a manner 
previously described for the Selection of station 

. 
Upon the de-energization of relay 24, during 

the period wiper 32 is noving from its zero to its 
No. 1 contact, the locking circuit of relay 99 is , 
opened, whereupon this relay is released. Re 
lays 95 and 99 will remain de-energized until a 

10 

Subsequent break signal is received from One of 
the remote stations, when the cycle of operation 
previously described will be repeated. Of course, 
With the de-energization of relays 95 and 99 and 
the closure of line conductor 5 through the right 
hand armature and back contact of relay 48, 
relay 67 is again energized and remains in the 
position shown in the drawing until the line 
circuit, due to the energization of relay 66 at 
station 8 or the relay corresponding thereto at 
the other Stations, is energized. 
While the invention has been disclosed and 

described as applied to particular circuits and 
apparatus, it is manifest that modifications are 
possible without departing from the spirit and 
SCOpe of the invention. 
What is claimed is: 
1. In a telegraph System, a central station, a 

plurality of SubStations, a line conductor ex 
tending from Said central station to said plurality 
of substations and serially connecting said cen 
tral station with Said Substations, printing tele 
graph apparatus at each of Said stations, a single 
series of counting relays with a singles unit of 
Said relays at each substation, means at the 
central station for generating a series of step 
by-step impulses to operate the units of Said 
relays. Successively comprising a plurality of seg 
ments, a contactor engaging said segments, means 
for advancing Said contactor, step-by-step to 
generate step-by-step impulses, and means 
identified with a called substation for controlling 
the degree of operation of Said contactor where 
by relays at said substations will be. Operated to 
prepare for telegraphic communication over said 
line conductor by said telegraphic apparatuS. 

2. In a telegraph system, a central station, a 
plurality of substations, a line conductor extend 
ing from said central station to said plurality of 
substations and serially connecting said central 
station with said substations, printing telegraph 
apparatus at each of said stations, a single series 
of counting relays with a single unit of Said relays 
at each substation, means at the central station 
for generating a series of step-by-step impulses 
to operate the units of said relays successively 
comprising a plurality of Segments, a contactOr 
engaging said segments, means for advancing 
said contactor step-by-step to generate step 
by-step impulses, means identified with a called 
substation for controlling the degree of Operation 
of said contactor whereby relays at said Sub 
stations will be operated to prepare for tele 
graphic communication, and means for connect 
ing said telegraphic apparatus with Said line 
conductor following the arrestment of the Con 
tactor. 

3. In a telegraph System, a central Station, a 
plurality of substations, a line conductor. extend 
ing from said central station to said plurality of 
substations and serially connecting said central 
station. With said Substations, printing telegraph 
apparatus at each of said stations, a single series 
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of counting relays with a single unit of said relays 
at each Substation, means at the central station 
for generating a series of step-by-step impulses to 
Operate the units of said relays successively com 
prising a plurality of segments, a contactor en 
gaging Said Segments, an electromagnetic means 
for advancing. Said contactor step by step to 
-generate step-by-step impulses, means identified 
With a called. Substation for controlling the, de 
gree of Operation of said contactor whereby relays 
at said substations will be operated to prepare 
for telegraphic communication, and means at the 
called substation responsive to a condition es 
tablished at the central station for connecting 
the Substation printing telegraph apparatus to 
the line conductor. 

4. In a telegraph System, a central station, a 
plurality of substations, a line conductor extend 
ing from said central station to said plurality 
of substations, and Serially connecting Said Cen 
tral station. With said substations, printing tele 
graph apparatus at each of said stations, a single 
Series of counting relays with a single unit 
of Said relays at each substation, means at the 
central station for generating a Series. Of step 
by-step impulses to operate the units of said 
relays successively comprising a plurality of seg 
ments, a contactor engaging said Segments, 
means for advancing said contactor step-by-Step 
to generate step-by-step impulses, means iden 
tified with a called substation for controlling the 
degree of rotation of said contactor whereby 
relays at said substations will be operated to 
prepare for telegraphic communication, and a 
relay at the called substation responsive to a 
condition, established at the central station for 
connecting the substation printing telegraph ap 
paratus to the line Conductor. 

5. In a telegraph system, a central station, a 
line conductor extending from said central Sta 
tion to a plurality of substations and Serially 
connecting said central station. With said. Sub 
stations, printing telegraph apparatus at each 
of said stations, a single series of Counting relayS 
with a single unit of said relays at each-sub 
station, means at the central station for-gen 
erating in a step-by-step manner substation 
selection impulses of a predetermined character 
to operate the units of said relays successively, 
means at the substations responsive to Said-step 
by-step selection impulses for conditioning its 
printing telegraph apparatus for connection With 
said line conuctor, and means at the Selected 
substation in response to a Superadded impulse 
of a different character from the station. Selec 
tion impulses for connecting the substation 
printing telegraph apparatus to the line con 
ductor. 

6. In a telegraph system, a central station, a 
line conductor extending from said central sta 
tion to a plurality of Substations and serially 
connecting said central station with Said Sub 
stations, printing telegraph apparatus at each 
of said stations, a single series of counting relays 
with a single unit of said relays at each sub 
station, means at the central station for gen 
erating in a step-by-step manner Substation 
selection impulses of a predetermined character 
to operate the units of said relays successively, 
means at the substations responsive to said step 
by-step selection impulses for conditioning its 
printing telegraph apparatus for connection with 
said line conductor, and a relay at the selected 
substation responsive to a superadded current 
impulse of a character different from the im 
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pulses which effected the selection of the sub 
station for connecting the substation printing 
telegraph apparatus to the line conductor. 
7.In a printing telegraph system, a central 

station, a plurality of remote substations, a line 
conductor extending from said central station 
and connecting said substations in Series there 
with printing telegraph apparatus at each of said 
stations, means at the central station for estab- lo lishing printing telegraph control conditions 
selectively with any of said substations and for 
terminating the line conductor at the Selected 
substation, and means at the substation respon 
sive to a condition different than the condition . 
which effected its selection for connecting the 
printing telegraph apparatus thereat with the 
line conductor. 
.8. In a printing telegraph system, a central 

5 

station, a plurality of remote substations, a line 
conductor extending from said central station 
and connecting said substations in Series there 
with, printing telegraph apparatus at each of 
said stations, means at the central station for 

20 

establishing printing telegraph control conditions 
selectively with any of said substations and for 
terminating the line conductor at the Selected 
substation, a second line conductor extending 
from said central station to each of Said Sub 
stations, and means operative over Said second 
line conductor for maintaining the operative con 
nection of the printing telegraph apparatus at 
the substation with said other line conductor. 

9. In a printing telegraph system, a central 
station, a plurality of remote substations, a line 
conductor extending from said central station 
and connecting said substations in series there 
with, means at said central station for estab 
lishing printing telegraph control conditions 
selectively with any of said substations and for 
terminating the line conductor at the selected 
substation, means at said substations operative in 
response to conditions generated at the central 
station for extending the line conductor step 
by-step from substation to substation until the 
called substation is selected, and means at the 
central station for indicating to the Operator 
thereat when the called station has been 
selected. v 

10. In a telegraph system, a central station, a 
plurality of remote substations, a line conductor 
extending from said central station and connect 
ing said substations in series therewith, printing 
telegraph apparatus at each of said substations, 
means at said central station for establishing tele 
graphic conditions selectively with any of said 
substations and for terminating the line conduc 
tor at the selected substation, means at said sub 
stations operative to conditions generated at the 
central station for extending the line conductor 
step by step from substation to Substation until 
the called Substation is selected, means at the cen 
tral station for indicating to the operator thereat 
when the called station has been selected, and 
means operated following the selection of the 
called substation for connecting the printing tele 
graph apparatus thereat with the line conductor. 

11. In a telegraph system, a central station, a 
plurality of remote substations, a line conductor 
extending from said central station and connect 
ing said substations in series therewith, printing 
telegraph apparatus at each of said substations, 
means at said Central station for establishing tele 
graphic Conditions selectively. With any of said 
Substations and for terminating the line conduc 
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12 
stations operative to conditions generated at the 
central station for extending the line conductor 
step by step from substation to substation until 
the called substation is selected, means at the cen 
tral station for indicating to the operator thereat 
the process of establishing a connection and when 
the called station has been selected, and means 
operated by a condition different from the station 
selecting conditions following the selection of the 
called substation for connecting the printing tele 
graph apparatus thereat with the line conductor. 

12. In a telegraph system, a central station, a 
plurality of remote substations, a line conductor 
extending from said central station and connect 
ing said substations in series therewith, printing 
telegraph apparatus at each of said substations, 
a single series of counting relays with a single 
unit of said relays at each substation, means at 
the central station for generating a series of step 
by-step impulses to operate the units of said re 
lays successively comprising a plurality of seg 
ments, a contactor engaging said segments for 
generating impulses to said line conductor, means 
for advancing said contactor step by step, a key 
identified with each of the substations, and means 
operative under the control of an Operated key 
for determining the degree of rotation of said Con 
tactor and for terminating the impulseSimpleSSed 
on said line conductor whereby the relays at the 
substation identified with the operated key Will 
be operated to prepare for telegraphic Communi 
cation over said line conductor by said telegraphic 
apparatus. 

13. In a printing telegraph system, a central 
station, a plurality of remote substations, a line 
conductor extending from said central station and 
connecting said substations in series therewith, 
printing telegraph apparatus at each station, 
means at said central station for establishing 
printing telegraph control conditions selectively 
with any of said substations and for terminating 
the line conductor at the selected substation, 
means at said substations operative in response to 
conditions generated at the central station for 
extending the line conductor step by step from 
Substation to substation until the called substa 
tion is selected, and means at each of said Substa 
tions for terminating the line conductor thereat 
When a connection with the central station is de 
sired and for establishing conditions whereby the 
means at said central station will be operated au 
tomatically to select a calling station. 

14. In a telegraph system, a central station, a 
plurality of remote substations, a line conductor 
extending from said central station and connect 
ing said substations in series therewith, printing 
telegraph apparatus at each of said substations, 
means at said central station for generating step 
by-step impulses of a predetermined polarity, 
means at said substations Operative in response to 
said step-by-step impulses for extending the line 
conductor step by step from Substation to sub 
station until the called substation is selected, and 
means at the selected substation responsive to an 
impulse of a polarity different from the step-by 
step impulses for connecting the printing tele 
graph apparatus thereat With said line conductor. 

15. In a telegraph system, a central station, a 
plurality of remote Substations, a line conductor 
extending from said central station and connect 
ing said substations in series therewith, printing 
telegraph apparatus at each of said substations, 
means at said central station for generating step 
by-step impulses of a predetermined polarity, 

tor at the selected substation, means at said sub- 75 means at said substations operative in response 
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to said-step-by-step impulses for extending the 
line conductor step by step from -substation to 
Substation until the called substation is selected, 
and a relay at the selected station responsive to 
a current impulse of a polarity different from the . 
polarity of the step-by-step impulses for con 
necting the printing telegraph apparatus thereat 
With the line conductor. 

16. In a telegraph system, a central station, a 
plurality of remote substations, a line conductor 
extending from said central Station and connect 
ing said substations in series therewith, printing 
telegraph apparatus at each of said substations, 
means at said central station for generating step 
by-step impulses of a predetermined polarity, 
means at said substations operative in response 
to said step-by-step impulses for extending the 
line conductor step by step from substation to 
Substation until the called substation is selected, 
and a relay at the selected station responsive to 
a current impulse of a polarity different from 
the polarity of the step-by-step impulses for con 
necting the printing telegraphi-apparatus thereat 
with the line conductor and for terminating said 
line conductor at the selected substation. 

17. In a telegraph System, a central station, a 
plurality of remote Substations, a line conductor 
extending from said Central station and connect 
ing said Substations in Series thereWith, printing 
telegraph. apparatuS. at ...each of Said SubStations, 
means at said Central Station for generating step 
by-step impulses of a predetermined polarity, 
means at Said substations operative in response to 
said step-by-step impulses for extending the line 
conductor Step by Step from substation to Sub 
station until the called Substation is selected, a 
relay at the Selected station responsive to a cur 
rent impulse of a polarity different from the 
polarity of the step-by-step impulses for connect 
ing the printing telegraph apparatus thereat with 
the line conductor, a second line conductor ex 
tending from said central Station and connecting 
said substations in Series thereWith, and means 
operated over said second line conductor for 
maintaining the connection established through 
the operation of said relay with said other line 
conductor. 

18. In a printing telegraph system, a central 
station, a plurality of remote substations, a line 
conductor extending from Said central station 
and connecting Said substations in Series there 
with, printing telegraph apparatus at the central 
Station, printing telegraph apparatus at each of 
the substations, a single series of counting relays 
With a Single unit of Said Counting relays located 
at each remote station, means at the Central sta 
tion to generate a variable number of stepping 
impulses over said line conductor to operate the 
relay units at the different Substations in suc 
cession, means identified With each Substation, 
means operated through the actuation of the 
means identified with the substation for initiat 
ing the Operation of said impulse generating 
means, and means controlled by said relay unit 
for connecting the printing telegraph apparatus 
at the Substation with the line conductor. 

19. In a printing telegraph system, a central 
station, a plurality of remote substations, a line 
conductor extending from said central station 
and connecting Said SubStations in Series there 
With, printing telegraph apparatus at the central 
Station, printing telegraph apparatus at each of 
the substations, a Single series of counting relays 
With a single unit of said counting relays located 
at each remote station, means at the central sta 
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tion to generate a variable number of stepping 
impulses. Over said line conductor to operate the 
relay units at the different Substations in suc 
cession, means identified with each substation, 
means operated through the actuation of the 
means identified With the Substation for initiating 
the Operation of said impulse generating means, 
means controlled by said relay unit for connect 
ing the printing telegraph apparatus at the sub 
station. With the line conductor, and means for 
discontinuing the operation of said impulse-gen 

"erating means when the called-station has been 
Selected. 

20. In a printing telegraph System, a central 
- Station, a plurality of renote substations, a line 
conductor extending from said central station 
and connecting Said. Substations in Series there 
With, printing telegraph apparatus at the central 
'station, printing telegraph apparatus at each of 
the Substations, a single series of counting. relays 
With a single unit of Said counting relays located 
at each remote Station, means at the central sta 
tion to generate a variable number of stepping 
impulses over said line conductor to operate the 
relay units at the different Substations in succes 
sion, a key identified with each substation, means 
Operated through the actuation of the key iden 
tified with the substation for initiating the oper 
-ation of Said impulse generating means, means 
for discontinuing the operation of said impulse 
generating means when the called station has 
been selected as determined by the actuated key, 
and means controlled by the relay unit for con 
necting the printing telegraph apparatus at the 
Substation With the line conductor. 

21. In a printing telegraph system, a central 
station, a plurality of remote stations, a line con 
ductor extending from said central station in 
Series through said remote stations, printing 
telegraph apparatus at each station, automatic 
means at the central station to condition the line 
conductor from the central station to any of the 
remote stations for telegraphic communication, a 
calling key at each remote station to initiate the 
Operation of Said automatic means at the central 
Station in response to the depression of any of 
Said calling keys, means at the central station to 
indicate the station to which the line conductor is 
Conditioned in response to the Operated calling 
key, and means to connect the printing telegraph 
apparatus at the central station and the printing 
telegraph apparatus at the connected remote sta 
tion simultaneously to the line conductor and to 
initiate their operation. 

22. In a telegraph system, a central station, a 
plurality of remote stations, a line conductor ex 
tending from said central station and connecting 
said remote stations in series therewith, auto 
matic control means comprising a counting chain 
With a single unit of said chain at each station 
to connect the central station to any one of the 
remote stations, telegraph apparatus at each of 
the stations; means to connect simultaneously 
the telegraph apparatus at the central station 
and at the selected station. With the line con 
ductor, and automatic means to initiate the oper 
ation of Said automatic control means in response 
to the disconnection of the telegraph apparatus 
from the line conductor. 

23. In a printing telegraph system, a central 
station, a plurality of remote stations, a line con 
ductor extending from said central station and 
connecting said remote stations thereto, printing 
telegraph apparatus at each station, a calling key 
at each remote station, automatic step-by-step 
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Selector switch control means at the central Sta 
tion to connect the central station to any selected 
station, means to initiate the stepping of said 
automatic SWitch control means in response to 
the depression of any of said keys, and means to 
connect the printing telegraph apparatus at the 
central station and the printing telegraph appa 

a ratus at the connected remote station simulta 
neously to the line conductor and to initiate their 
Operation. 

24. In a printing telegraph System, a central 
Station, a plurality of remote stations, a line con 
ductor extending from Said central station and 
connecting said remote stations thereto, printing 
telegraph apparatus at each station, a calling key, 
at each remote station, automatic step-by-step 
Selector Switch control means at the central sta 
tion to connect the central station to any selected 

: Station, means to initiate the stepping of said 
automatic Switch control means in response to 
the depression of any of said keys, means at the 
Central station to indicate to the operator thereat 
the particular remote station then connected to 
the line conductor, and means to connect the 
printing telegraph apparatus at the central sta- 2 
tion and the printing telegraph apparatus at the 
connected remote station simultaneously to the 
line Conductor and to initiate their operation. 

25. In a telegraph system, a central station, a 
plurality of remote stations, a line conductor con 

16 
- necting said remote stations with said central 
station, a single series of counting relays with a 
single unit of said relays at each substation, 
SWitch control means at the central station effec 

is 5 tive through Said counting relays to connect any 
of the remote stations to the line conductor, tele 
graph apparatus at each station, means to reg 
ister calls at a plurality of stations simultane 
ously, means at the central station responsive to 

10 said registration to initiate the operation of said 
Switch control means, means to connect the tele 
graph apparatus to the line conductor in response 
to the establishment of a condition at any one 
of the calling stations, and means responsive to 

ls the disconnection of the telegraph apparatus 
from the line conductor to initiate again the oper 
ation of the SWitch control means at the central 
station. - 
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