
Oct. 25, 1932. J. O. CARR ETAL 1,884,562 
SIGNALING SYSTEM 

Filed May 27, 1930 5. Sheets-Sheet l 
2o ze a jafaatzala 

a 27-NTORY 
22 u/ (262// 

2252/67727 
-/6%-4 

ATTORNEY” 

  

  



Oct. 25, 1932. J. O. CARR ETA 

SIGNALING SYSTEM 

Filed May 27, 1930 

1,884,562 

3. Sheets-Sheet 2 

o/a262. W 

  



Oct. 25, 1932. J. O. CARR ETA 1,884,562 
SIGNALING SYSTEM 

Filed May 27, 1930 3. Sheets-Sheet 3 

fG.O 

NVENTORS: 
JOhN O, CARR, 

ABRAAM S, BENJAMN 

"2%. 61.6% 2. 

  



5 

5 

3) 

to 

Patented Oct. 25, 1932 

UNITED STATES 

1884,562 

PATENT OFFICE 
JoHN o. CARB AND ABBAHAM s. BENJAMIN, OF CHICAGO, ILLINOIs, AssIGNORs. To 

THE TELETYPE CORPORATION, OF CHICAGO, ILLINOIS, A CORPORATION OF DEIA 
WARE 

fSIGNANG SYSTEM 

Application filed May 27, 1930. Serial No. 456,207. 
This invention relates to signaling systems 

and more particularly to circuits for estab 
lishing manual connections between a plu 
rality of telegraph subscriber lines. 

. In printing telegraph systems, the power 
for operating the printers and transmitters 
sat each station is usually supplied by motor 
mechanism. Where the signaling traffic con 
ditions are such that the telegraph appara 
tus is substantially in continual use, these 
motor mechanisms are usually in normal op 
erating condition. Where, however, the tele graph apparatus is used in connection with 
exchange systems and is only in actual use 
for intervals, it is desirable to maintain the 
motor mechanism normally in a nonoperating 
condition to be started into operation auto 
matically when the printing apparatus 
thereat is connected for transmission and re 
ception of telegraph code impulses. 

In accordance with the present invention, 
calling devices are provided by which any 
subscriber may attract the attention of the 
operator at the central office exchange and 
connector devices or link circuits are provid 
ed by which the manual exchange operator 
may connect any two subscribers' stations. 
Each such link circuit has a telegraph re 
peater associated with a source of electric 
current in such manner that current is sup 
plied to each of the connected lines. The 
circuit arrangements are such that the open 
ing of the circuits of one line will open the 
circuit of its connected line by the function 
ing of the apparatus at the central office, the 
source of electrical energy for operating the 
telegraph sets being located at the central 
exchange. The system thus becomes a cen 
tral battery system for the transmission of 
line signals and the telegraph station requires 
only a source of mechanical power for the 
operation of the mechanical telegraph appa 

- 
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ratus. For supplying the mechanical power 
at the telegraph station there is provided an 
electrical motor driven by any local source 
and controlled by a relay responsive to cur 
rents in the telegraph lines. This relay is 
controlled by a polar relay responsive to re 
versals of potential in the telegraph line, the 
combination thus set up being a system of 

motor starting controlled by reverse currents. 
At the central office other means is shown for 
the starting of the motor of the operator's 
telegraph set whenever the motor is needed 
for service. . Accordingly, an object of our invention is 
to provide novel and efficient means for 
normally maintaining the motor mechanism 
of telegraph apparatus in non-operating 
condition, and for starting said motor mech- 80 
anism into operation automatically in re 
sponse to a telegraph connection. 
Another object of our invention is to pro 

vide novel means in a printing telegraph manual exchange system for automatically 85 
reversing the direction of current flow to a 
subscriber's station in response to a telegraph 
communicating connection therewith, and 
for signaling with the said currents of re 
versed polarity and for starting normally 70 
nonoperating motor mechanism at the sub scriber's station into operation in response to 
said currents of reversed polarity. 
A further object of our invention is to pro 

vide novel means in a manual telegraph ex- 75 
change system for normally maintaining the 
motor mechanism of the subscriber's appa 
ratus in nonoperating condition and for 
starting said mechanism into operation in re 
sponse to a telegraphic connection between 80 
two subscribers. 
A still further object of our invention is 

to provide novel means in a manual telegraph 
exchange system for maintaining a motor 
mechanism of each subscriber's apparatus in S5 
a nonoperating condition, providing circuit 
connections whereby a subscriber may call the 
operator at the exchange or be called by the 
operator at the exchange over the same cir 
cuit over which telegraph signaling occurs 86 
and for simultaneously starting the normally 
nonoperating motor mechanism into opera 
tion in response to said call. 
In printing telegraph signaling systems, 

provision is usually made for repeating the 9t 
signals where the signaling lines are long. 
In the case of manual exchange, it is pref 
erable that these repeaters be provided in the 
exchange as part of the link circuits. These 
repeaters must be so arranged so that signals 100 
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originating at any one station will be repeat 
el to the other station. In order to prevent 
the repeater from transmitting signals back 
to the originating point, we have found spe 
cial locking circuit arrangements must be 
made. Where the repeaters are plugged 
from one signaling line to another, we have 
also found provision must be made to pre 
vent false operation of the repeater while 
switching the repeater from one subscriber's 
circuit into another. 
Accordingly, a further object of our inven 

tion is to provide novel and effective repeater 
arrangements in a link circuit for a manual is telegraph exchange. 

Still another object of our invention is to 
provide simple and effective two-way repeat 
ers for use in manual telegraph switching 
systems. 
Other objects of the invention will be ap 

parent from the following detailed descrip 
tion of preferred embodiments thereof and 
from the scope of the appended claims. Re 
ferring now to the accompanying drawings. 

25 Figures 1 to 4 are di atic views 
showing four telegraph stations and their 
associated lines. 

Figure 5 is a similar view illustrating the 
connective device of the recording type pro 

30 vided with its individual 5. set. 
Figure 6 is a diagrammatic view showing 

circuits of one form of repeater in detail, 
Figure 6 is a diagrammatic view illustrat 

ing the potentiometer system employed in the 
repeater of Figure 6. . 

igure 7 is a similar view showing circuits 
of a modified form of repeater, . 

Figure 8 is a diagrammatic view showing a 
connective device with an individual tele 

40 g". set and a jackfor connecting the same, 
igure 9 is a diagrammatic view showing 

a system of two connective devices and one 
operator's set, each connective device having 
a manual key by which the operator may be 
connected. 
Figure 10 is a diagrammatic view showing 

a further modified form of repeater. 
Figure 11 is a preferred modification of the 

repeater shown in Figure 10. 
Referring to Figure 1, a subscriber's tele 

graph set is shown comprising a polar relay 
10, a neutral relay 11, a printer magnet 12, a 
telegraph transmitter 13 and a key 14 all con 
nected in series and a motor 15, controlled by 
the neutral relay 11. The polar relay 10 con 
trols a shunt circuit around the neutral relay 
11 which controls the energizing circuit for 
motor 15. The motor 15, when rotating, sup 
plies the mechanical power for driving the 
subscriber's printing telegraph apparatus 
(not shown) which is variably operated by 
the printer magnet 12 in accordance with re 
ceived code combinations of impulse condi 

is tions received over line 16. 
The line 16 connects the subscriber's tele 

50 
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graph set with the exchange and terminates at 
a jack 17, which cooperates with a plug, com 
prising springs 18 and 19 and an intermediate 
Spring 20. Line 16 is connected to spring 18, 
spring 19 is connected through a resistance 21 to negative battery and spring 20 is connect 
ed to a line drop magnet 22 which in turn 
is connected through a resistance 23 to posi 
tive battery. The line drop magnet 22 con 
trols a pivoted latch bar 24 normally urged 
toward retracted position by spring 24. 
The latch bar 24 engages the pivoted shutter 
25 at one end as shown. 
When the telegraph set is not in use the 

line circuit is normally closed and extends 
fromE. battery through resistance 23, line drop magnet 22, spring 20 in engage 
ment with spring 18, line wire 16, polar relay 
10, neutral relay 11, printer magnet 12, 
telegraph transmitter 13, calling key 14 to ground. 
The direction of current flow through the 

polar relay 10 at this time is such that its 
arnature 30 remains in the position shown in 
Figure 1 so that the shunt circuit around 
the neutral relay 11 is open. Relay 11 is 
maintained energized and holds its armature 
32 away from its back contact thereby main 
taining the circuit of the motor 15 open. 

Figures 2, 3 and 4 show stations similar 
to station A of Figure 1 and it is obvious that 
a large number of such stations may be in 
terconnected through the exchange. 
The connecting apparatus at the exchange 

for connecting any two stations together for 
telegraphic communication is illustrated in 
Figure 5. As shown in this figure, the appa 
ratus comprises a plug 35, a jack 36, a printer 
magnet 37, a transmitter 38, a repeater 39, 
a plug 40 and a jack 41, Figure 5. When 
the connecting apparatus is not in use, the 
plug 35 is kept in the jack 36 whereby a cir 
cuit extends from ground through resistance 
42, contact 43, spring 44, relay 45 and re 
sistance 46 to negative battery. This circuit 
maintains the relay 45 energized so that its 
armature 47 is held out of engagement with 
its back contact 48 and the circuit of motor 
49 is held open. A second circuit extends 
from negative battery through resistance 50, 
spring 51, plug 35, printer magnet 37, trans 
mitter 38, repeater 39 and back to the tip of 
the plug 35 and over spring 52 and resistance 
53 to ground. Similarly the plug 40 is kept 
in jack 41 which forms a circuit through the 
repeater 39. This circuit is required to con 
trol the repeater relays when the plug 40 is 
used for a message to the central set. 
Withdrawal of the plug 35 from the jack 

36 breaks the engagement between contact 
43 and spring 44 and deenergizes the relay 45 
thereby permitting its armature 47 to move 
into engagement with its back contact 48 and 
closing the circuit of the motor 49, at the 
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same time, the circuit for printer magnet 37 
is opened, To call the operator the party at station 
A monentarily depresses the key 14 opening 
the line circuit and deenergizing line drop 
magnet 22 at the exchange and relay 1i. The 
deemergization of line drop magnet 22 re 
leases the latch 24 which moves, under the 
force of its spring 24', out of engagement 

0 with the pivoted shutter 25 permitting the 
latter to rock clockwise. As the shutter 25 
rocks clockwise arm 25 thereof operates to 
close switch 26 and at the same time arm 25' 
moves into engagement with lug 19 on spring 
19. Closure of switch 26 operates any well 
known device for attracting the attention of 
the operator at the exchange. m The particular signal operated by shutter 
25, advises the operator which is the call 

20 ing line. The operator then removes the 
plug 35 from the jack 36 and inserts it into 
the jack 17 which is connected with station 
A whereby the contact at the springs 18 and 
20 is broken and a new circuit is formed from negative battery through resistance 21, long 
spring 19 of jack 1, ring of plug 35, printer 
magnet 37, transmitter 38, repeater 39, tip 
of plug 35, short spring 18, line 16, polar 
relay 10, neutral relay 11, printer magnet 12, 

80 transmitter 13, key 14 to ground at G. It 
will be noted that current over the circuit 
flows from negative battery at the central 
office instead of from positive battery 
through the line drop magnet 22 with the re sult that the polar relay 10 operates its arma 
ture 30 into engagement with contact 31 
thereby shunting the neutral relay 11. Re 
lay 11 is now imaintained deenergized inde 
pendently of further opening and closing of 

to the line inasmuch as the signals thereafter 
transmitted are of opposite polarity from the 
normal holding current. Insertion of the plug into the jack raises 
spring 19 and its lug. 19' rocks shutter 25 

6 counter-clockwise until it is again latched 
by latch 24. The party at the calling station. A now op 
erates the transmitter 13 to send impulses 
over the line 16 to the printer, magnet 3 
at the exchange for indicating the desired 
called party and the operator at the exchange 
can respond by operating the transmitter 38 
sending impulses to printer magnet 12. 
Should the party at the calling station A 

desire to be connected to another station as 
for example station B, (Figure 2) the ex 
change operator upon receiving this infor 
mation will remove the plug 40 from its rest 
ing jack 41 and insert it into the jack 17 
which is connected with station B this form 
ing a circuit similar to that of plug. 35. The 
relay 10 at station B will operate its arma 
ture 30 to close the shunt circuit around the 
neutral relay 11 deenergizing the latter. De 

60 
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armature 32 into engagement with its back 
contact and starts the motor 15. The atten tion of the party at station B may be attract 
ed by the bell customarily associated with 
automatic telegraph devices. The station A 
will then be in communication with the sta 
tion B through the repeater 39 and messages 
may be sent in either direction. The printer 
magnet 37 of the central office is in series 
with the line connecting stations A and B 
and a record of all communication is made 
at the central office. 

It will be understood that if the calling 
party had indicated to the operator that 
communication was desired with station C 
or D the operator would have inserted plug 
35 in the jack 17 of the desired station. 
The repeater 39 may be of the form shown 

in Figures 6, 7 or 10. In the form shown 
in Figure 6, the repeater comprises four re 
lays 71,72, 73 and 74, all being of the polar 
type and double wound. The relay 71 comprises a line winding 75, 
local winding 76 and an armature 77 oper 
ating between contacts 78 and 79. The ar 
mature 77 is connected to one end of a high 
resistance 80, the other end of which is con 
nected to ground. The contact 79 is connect 
ed to one end of a low resistance 81, the other 
end of which is connected to negative bat 
tery. - The relay 72 comprises a line winding 85, 

O 

a local winding 86 and an armature 87 op 
erating between contacts 88 and 89. The 
armature 87 is connected to one terminal of 
the local winding 76 of relay 71 and to one 
terminal of a high resistance 90, the other 
terminal of which is connected to ground. 
The contact 89 is connected to one terminal 
of a low resistance 91, the other terminal of 
which is connected to negative battery. 
The relay 73 comprises a line winding 95, 

a local winding 96 and an armature 97 oper 
ating between contacts 98 and 99. The arma 
ture 97 is connected to the tip of the plug 
35 and the contact 99 is connected to one 
terminal of the line winding 105 of the re 
lay 74. - 
The relay 74 comprises, in addition to the 

line winding 105, a local winding 106 and 
an armature 107 operating between contacts 
108 and 109. The armature 107 is connected 
to the tip of the plug 40 and the contact 109 is 
connected to one terminal of the line wind 
ing 95. of the relay 73. . In operation, assuming that plug 35 has 
been inserted into the jack 17 which connects 
with station A and that the plug 40 has been 
inserted into the jack 17 which connects with 
station B and assuming further that the line 
circuits 16 are closed at both stations a line 
circuit will be established from negative bat 
tery, through resistance 21, spring 19, ring 
of plug 35, line winding 85, line winding 105, 
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65 energization of neutral relay 11 moves its contact 99, armature 97, the tip of plug 35, 30 
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spring 18, line 16 leading to station A, wind ing and points of polar relay 10, shunt wire 
of neutral relay 11, printer magnet 12, trans. 
mitter 13, key 14 to ground. A line circuit 
also will be established from negative bat. tery through resistance 21, spring 19 Fing of plug 40, line winding 75, line winding 9. 
contact 109, armature 107, tip of g 40, spring 18, line 16 leading to station B, polar 

to relay 10, printer magnet 12, transmitter 18, key 14 to ground. 
In addition to the line circuits, local cir 

cuits will be established. One of these ex 
tends from negative battery through low re. 

is sistance 81, contact 79, armature 77, local winding 86, local winding 106, low resistance 
115 to ground. The other local circuit ex tends from negative battery through low re. 
sistance 91, contact 89, armature 8, local winding 76, local winding 96 and low re 
sistance 116 to ground. The resistances 80 
and 90 are high as compared with resistances 
81 and 91. Resistances 115, 116, 117 and 
118 are all substantially equal. These ele 

25 ments form a potentiometer system in which 
the direction of current in the local winding is 
determined by the position of the armature 
in one circuit and armature 87 in the other. 
The potentiometer circuit is diagrammatical 

s0 ly illustrated in Figure 6". 
Referring to Figure 6", when armature 

is in engagement with contact 79, the differ: ence of potential between junction 125 and G 
is greater than the difference of potential 

as between junction 126 and G and current will 
therefore flow from negative battery to G from left to right through the windings 86 
and 106. When armature 77 is out of engage 
ment with contact 79, the current will flow 

8 from right to left through the windings 106 
and 86. The relative values of these two cur rents may be determined by adjustment of 
the value of the resistance 80. 
The current in the line windings of the 

relays flows in a direction to hold the arma-. 
tures 77, 87, 97 and 107 against their operat 
ing contacts 79, 89, 99 and 109 respectively 
and the current in the local windings flows in 
a direction to oppose the effect of the line 
current. These currents are regulated so that 
the line currents dominate the local currents. 
When the line 16 is opened at station A, cur 
rent stops flowing in the line windings 105 
and 85 of the relays 74 and 72, respectively, 
and the current in the local windings 106 and 
86 of these relays causes the armatures 107 
and 87 to move out of engagement with their 
contacts 109 and 89 respectively. The open 

35 

ii.16 leading to the station B and deener 
gizes the line windings 95 and 75 of the line 
relays 73 and 71 respectively. Opening of the 
contact at armature 87 permits a reduced and 
reversed current to flow from negative bat 

ing of the contact at armature 107 breaks the 
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tery, through a resistance 118, local wind 
ings 96 and 76 of the relays 73 and 71, respec 
tively, and through high resistance 90 to 
ground, producing the same magnetic effect 
as produced by the line current in these re 
lays so that the armatures 77 and 97 of relays 
71 and 73, respectively, are not moved but 
are held against the contacts 79 and 99, re spectively. 
In order to send a "break in signal, the 

operator at station B operates the manual 
key 14. The line 16 from station B is there 
upon opened. If this occurs while armature 
107 is out of engagement with its contact 109, 
no action will result until line 16 from station 
A is closed and armature 107 engages contact 
109. Line 16 from station B being open at 
this time, windings 95 and 75 will be deener 
gized, armature 97 will move out of engage 
ment with its contact 99 thus holding line 16 
to station A open and sending a “break in signal to station A. 
Should line 16 at both stations be opened simultaneously, the relays will open their 

contacts, the two currents through the resist 
ance 80 and 90 will tend to close all contacts 
and a vibratory condition will result but will 
be maintained only so long vibrate in 
is closed. 

In the form of repeater shown in Fi 6, 
all of the local circuits are provided with but 
one source of current and with but one local winding in each of the relays. 
In the modified form of repeater, shown in Figure 7, four polar relays are employed 

as in the repeater shown in Figure 6 and each 
relay has a local winding and a line winding. 
The relay 131 comprises a line winding 135, a 
local winding 136 and an armature 137 adapt 
ed to cooperate with a contact 138 which is 
connected through a resistance 139 to nega tive battery. The relay 132 comprises a line 

synchronism, or until a line circuit 

winding 145, a local winding 146 and an ar-, 
mature 147 adapted to cooperate with a con 
tact 148 which is connected through a resist 
ance 149 to negative battery. The relay 13; 
comprises a line winding 155, a local wind 

as the relays. 

li) 

(105 

ing 156 and an armature 157 adapted to co 
operate with a contact 158 which is connected 
with one terminal of the line winding 165 of 
the relay 134. Relay 134 comprises, in addi 
tion to line winding 165, a local winding 166 
and armature 167 having co-operative rela- : : 
tion with a contact 168 which is connected 
to one terminal of the line winding 155 of 
relay 133. In addition to the four polar re 
lays, a neutral relay 175 is provided having 
an armature 176 cooperating with a contact - 
177. The armature 176 is connected with the 
armature 167 and the contact 17 is connected 
with the contact 168 so that when the arma 
ture 176 is in engagement with the contact   
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177 a shunt circuit is established around the 
armature 167 and its contact 168. In operation, assuming that, plug 85 has 
been inserted into the jack 17 which connects 
with station A and that the plug 40 has been 
inserted into the jack 17 which connects with 
station B, and assuming further, that the line 
circuits 16 are closed at both stations, a line circuit will extend from negative potential, 
through resistance 21, ring of plug 35, print ''er magnet 37, transmitter 38, line windings 

5 

145 and 155, contact 168, armature 167, tip 
of plug 35, line 16 leading to station A an 
continuing at station A through the polar 
relay 10, printer magnet 12, transmitter 18 

'' and key 14 to ground. A second circuit ex tends from negative battery, through resist 
ance 21, ring of plug 40, line windings 135 
and 165, contact 158, armature 157, tip of 
plug 40 and then overline 16 to station Band continuing at this station through polar relay 
10, printer magnet 12, transmitter 13 and key 
14 to ground. In addition to these line cir 
cuits, two local circuits are established, one extending from negative battery through re 
sistance 149, contact 148, armature 147, local winding 136, local winding 166 and through 
winding of relay 175 to ground. The second 
local circuit extends from negative battery 

20 
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"tures, localwinding 146, local winding 156 
and through winding of local relay 175 to 
ground. The values of the currents are ad 
justed by resistances 139 and 149 so that the 

as magnetic effect of the currentflowing through 
the line windings dominates the magnetic 
effect of the current flowing through the local 
windings. The line current tends to hold the 
armatures of the polar relays in engagement 

43 with their respective contacts and the local 
current tends to hold the armature 176 of 
local relay 175 away from its back contact17. 
When line 16 is opened at station A, the 

line windings 155 and 145 of therelays133and 
4.5132, respectively, are deenergized. Deener 

gization of line windings 155 and 145 removes 
the magnetic force which tends to hold the 
armatures 157 and 147 in engagement with 
their respective contacts. The local wind 

to ings 156 and 146, being at this time energized 
over a local circuit, become effective to move 
the armatures 157 and 147 away from their 
respective contacts. This local circuit ex 
tends from negative battery through resist 
ance 139, contact. 138, armature 137, local 
winding 146, local winding 156, winding of 
local relay 175 to ground. The movement of 
armature 157 away from its contact 158 opens 
the line 16 which leads to station B operating 

69 the printer magnet 12 at station B to register 
the opening of the line circuit 16 at station A. 
Movement of armature 147 away from its 
contact 148 breaks the local circuit which in 
cludes the local windings 136 and 166 of re 
lays 131 and 134 respectively. 

through resistance 139, contact 138, arma 

The local relay 175 will be held energized 
by current flowing through local windings 146 
and 156 and through armature 137 of there lay 131. Any opening of the line circuit at 
station B subsequent to the opening of the O 
line circuit at station A will be ineffective. 
The reclosing of the line at station A will re 
close the contact at relays 132 and 133 and 
will restore the initial condition. 
In the event that the called party at station 

Bishould happen to “break in at the instant when the calling party at station A was be 
ginning a break impulse, the windings 145 
and 155 connected in series with the calling 
party's line are deenergized simultaneously 
with the windings 135 and 165 connected in 
series with the called party's line. As a result of the deenergization of wind 
ings 145 and 155 the local windings 146 and 
156 become effective to operate their respec 
tive armatures 147 and E. their 
contacts while at the same time the local 
windings 136 and 166 become effective to oper 
ate their respective armatures 137 and 167 to 
disengage their respective contacts. As a 
result of the operation of these armatures, 
both the lines are opened at the central sta 
tion and both the calling and called party 
would lose control. In order to reoperate 
the system, someone would then have to go to 
Ele central station to reclose one of the party 

eS. 

It is for this condition relay 175 is pro 
vided, the armature of which controls a cir 
cut shunting the armature-167 of relay 134. 00 

Relay 175 is energized in two multiple cir 
cuits as described above. Under normal op 
erations either one or the other of these local 
circuits should be closed at all times. If, 
however, both local circuits are opened due 
to the simultaneous operation described 
above, relay 175 becomes deemergized. Its 
armature drops to its back contact shunting 
the armature 167 of relay 134 thereby clos 
ing the circuit at the central station for the 
line 16 extending to station A. When now 
the calling party of station. A sends a closing 
impulse by closing the circuit at station A, 
the line windings 145 and 155 are energized 
and since the magnetic effect of these wind 
ings dominates the magnetic effect of the local 
windings, armatures 147 and 157 would move 
back into engagement with their respective 
contacts. Movement of armature 147 into 
engagement with its contact 148 recloses the 
local circuit including windings 136 and 166 

105. 

O 

S 

20 

and the local relay 175. Operation of arma. . . 
ture 157 into engagement with its back con 
tact 158 connects the line 16 leading from sta 
tion B to the line windings 165 and 135. The 
repeating system, thus will be placed under 
control of the called party at station B. 
The operator at the exchange may desire 

to "listenin' on one of a plurality of circuits 
in operation. In such case an arrangement is 

125 
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employed in which a single telegraph set may 
..be plugged into any link circuit. This ar 
rangement is illustrated in Fig. 8 in which the 
operator's telegraph set 178 is provided with 
G 179 which may be connected into the 

jack of any link circuit, as for example, the 
180 of the link circuit 181 shown in 
8. 

isiaratus may be provided at the ex 
change for indicating to the operator the con 
dition of the line circuits. One form of 
such apparatus is shown in Figure 8 in which a supervisory line relay 182 is connected in 

ine circuit and its armature 183 i. 
with 

the 
operates with a contact 184 connectin 
e winding of the slow relay 185. The ar 

mature 186 of the slow relay 185 cooperates 
with the contact 187 which is connected to a 
lamp or other signal 188. Relay 182 responds 
to current impulses in the line. The slow 
relay 185 does not respond to telegraphic 
signals but will respond to the opening of the 
manual key 14 at the telegraph substation. 
When this key is operated to open the line 
circuit, relay 182 deenergizes and its arma 
ture 183 moves into engagement with the con 
tact 184 closing a circuit for the slow relay 
185. If the key 14 is held open for a sufficient 
length of time, the slow relay 185 will become 
energized and will move its armature 186 into 
Egger with contact 187 and thereby light, the lamp 188. Obviously any other 

suitable signal device such as a buzzer may 
be substituted for the lamp 188. a 
A modified arrangement for switching the 

operator's telegraph set into connection with 
any one of the link circuits is illustrated in 
Figure 9. According to this modification 
a plurality of manual switches 190 are pro 
E. each comprising contacts 191 to 194, 

inclusive. The operator's telegraph set 178 
is permanently connected with the contacts 
191 and 192 of all of the switches 190 as 
shown in Figure 9. Also, the contacts 193 
and 194 of each manual switch 190 are con 
nected respectively with one of the link cir 
cuits. The circuit of one of the lines con 
nected by the link 181 of Figure 9 includes 
the wire 170, the contact 194, the spring 171, 
the bridge wire 172, the spring 173, the contact 
193, the wire 174, the repeater 189 and the 
supervisory relay 182. In order to connect 
the telegraph set 178 into one of the link cir 
cuits, without breaking the continuity of 
the operating circuit, it is only necessary to 
push the key 195 corresponding to that par 
ticular link circuit. This effects engagement 
between contacts 191 and 193 and simultane 
ous engagement between contacts 192 and 194 
whereby the opterator's telegraph set first is 
EY in series with the link circuit 18l. 
but shunted by the wire 172. The further 
movement of the switch 190 will break the 
shunt 172, rendering the set 178 effective. 

If preferred a simplified form of repeater 
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shown in Figure 10 may be substituted for the 
repeater of Figures 6 and 7. This repeater 
shown in Figure 10 comprises four relays of 
the polar type, each having two windings. 
The relay 201 has the two windings 202 and 
203 and an armature 204 operating between 
front and back contacts. The winding 202 
has one of its terminals connected through a 
resistance 205 to positive battery and the 
other terminal connected to the front contact 
of relay 207, the armature 208 of relay 207 
being connected over the line 209 to the sta 
tion F. The winding 203 of relay 201 has one 
of its terminals connected to one terminal of 
the winding 210 of relay 211, the other ter 
minal of winding 210 bein connected over 
a resistance 212 to positive battery and over 
a resistance 213 to ground. The other ter 
minal of the winding 203 is connected over 
a 1500 ohm resistance 214 to positive battery 
and to the armature 215 of the relay 216. 
The front contact of this relay is connected to 
one terminal of the winding 217 of relay 207 
the other terminal of this winding being con 
nected over a 500 ohm resistance 218 to 
ground. 
The relay 207 has in addition to the wind 

ing 217 a winding 219 which has one of its 
terminals connected over a 1500 ohm resist 
ance 220 to positive battery and over a 1500 
ohm resistance 221 to ground. The other 
terminal of the winding 219 is connected to 
one terminal of the winding 222 of the relay 
216 and the other terminal of the winding 
222 is connected to the armature 204 and 
over a 1500 ohm resistance 223 to positive 
battery. The front contact of relay 201 is 
connected to one terminal of winding 224 of 
relay 211 the other terminal of which is con 
nected through a 500 ohm resistance 225 to 
ground. The winding 226 of relay 216 has 
one of its terminals connected through a re 
sistance 227 to positive battery and the other 
terminal connected to the front contact of 
relay 211 and the armature 228 of relay 211 
is connected over the line 229 to station E. 
It will be understood that the resistance 
values herein stated are for the purpose of 
illustrating comparative values and other de 
sired constants may be substituted therefor 
in accordance with line conditions. 

In operation, assuming that the line 229 at 
station E is closed, a circuit will extend from 
positive battery over resistance 227, line 
winding 226 of relay 216, front contact and 
armature 228 of relay 211 and over the line 
229 to ground at station E. Current flowing 
through line winding 226 tends to maintain 
armature 215 in engagement with its front 
contact. A local circuit extends from posi 
tive battery through resistance 220, winding 
219, local winding 222, over armature 204 
in engagement with its front contact, and 
through winding 224 and resistance 225 to 
ground. A multiple circuit extends from 
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positive battery over resistance 223, arma 

winding 224 and resist ture 204 and Eigh . A circuit extends also ance 225 to groun from positive battery over resistances 220 

0. 

20 

and 221 to ground. Since the resistance 221 
is greater than the resistance 225 the RI drop 
across resistance 220 is less than the RI drop 
across resistance 223. The potential at the 
point A will therefore, be greater than the 
potential at the point B producing a flow of 
current from A, through the windings 219 
and 222, to B. The effect of the local cur 
rent flowing through the local winding 222 
is to move the armature 215 away from its 
front contact, whereas, as above stated, the 
effect of the line current flowing through then 
line winding 226 is to move the armature 215 
into engagement with its front contact, but 
the currents are so adjusted that the line cur 
rent dominates the local current and there 
fore the armature 215 will be held in engage 
ment with its front contact. In a similar manner, assuming that the 
line 209 at station F is closed, a circuit will 
extend from positive battery over resistance 
205, line winding 202 of relay 201, front con 
tact and armature 208 of relay 207 and over 
the line 209 to ground at station F. Cur 
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rent flowing through line winding 202 tends 
to maintain armature 204 in engagement 
with its front contact. Also, a local circuit 
extends from positive batterythrough resist 
ance 212, winding 210, local winding 203, 
over armature 215 in engagement with its 
front contact, and through winding 217 and 
resistance 218 to ground. A multiple cir 
cuit extends from positive battery over re 
sistance 214, armature 215 and through wind 
ing 217 and resistance 218 to ground. A cir 
cuit extends also from positive battery over 
resistances 212 and 213 to ground. Since the 
resistance 213 is greater than the resistance 
218, the RI drop across the resistance 212 is 
less than the RI drop across resistance 214. 
The potential at the point C will, therefore, 
be greater than the potential at the point D 
producing a flow of current from C, through 
the windings 210 and 203, to D. The effect 
of the local current flowing through the local 
winding 203 is to move the armature 204 
away from its front contact, whereas, as 
above stated, the effect of the line current 
flowing through the line winding 202 is to 
move the armature 204 into engagement with 

5 its front contact, but the currents are so 
adjusted that the line current dominates the 
local current and therefore the armature 204 
will be held in engagement with its front 
contact. . 
When the line 229 is opened at the station 

E, the line winding 226 is deenergized and 

65 

the current flowing through the local wind-- 
ing 222 becomes effective to move armature 
215. away from its front contact. Move 
ment of armature 215 away from its front 

contact opens the circuit of winding 217 of 
relay 207 and the current flowing through the 
local winding 219 of the relay 207 becomes 
effective to move armature 208 away from its 
front contact. This opens the line 209 lead 
ing to station F. Movement of armature 215 
away from its front contact changes the dif 
ference of potential between the points C 
and D. The RI drop through resistance 214 
now in less than the RI drop through the re 
sistance 212 so that the potential at point D 
is greater than the potential at the point C. 
Accordingly a local current will flow from 
D to C through the windings 203 and 210. 
This local current is in the reverse direction 
from that which originally flowed through 
these windings and accordingly its effect 
engagement with their frontcontacts. In this 
manner repeating back of the signal to sta 
tion E is prevented. 
When the line 229 is closed at station E, line winding 226 is again energized and since 

the effect of this line winding dominates the 
effect of local winding 222 armature 215 will 
be moved backinto engagement with its front 
contact thereby closing the circuit for the 
winding 21 of relay 20. Winding 217. 
dominates winding 219 so that armature 208 is again moved into engagement with its 
front contact closing the line 209 to station 
F. Movement or armature 215 into engage 
ment with its front contact reverses the direc 
tion of flow of current through the windings 
210 and 203. 

gure 11, I have shown a preferred In Fi 
modification of the circuit arrangement 
shown in Figure 10. As in Figure 10, the 
repeater unit comprises four polarized relays 
231 to 234. The relay 231 is provided with 
windings 235 and 236 and an armature 237 
operating between front and back contacts. 
The winding 236 has one of its terminals 

connected through a resistance 238 to the 
positive side of a battery and has the other 
terminal connected to the front contact of 
an armature 239 of relay 234, armature 239 
being in turn connected to a conductor 241 
which extends to a receiving mechanism 242 
and transmitter 243 of any well known con 
struction, located at the east station. 
The winding 235 of relay 231 has one of 

its terminals connected to the mid point of a 
potentiometer 244 which comprises two re 
sistances of 1500 ohm resistance each connect 
ed to a battery at one terminal and to ground 
at the other terminal. The other terminal of 
the winding 235 is connected over conductor 
245 to the front contact of armature 246 of re 
lay 233. Armatures 237 and 246 are both con 
nected through resistances of 500 ohm each, 
to ground and their front contacts are con 
nected through resistances of 1500 ohms each 
to the positive side of a battery. 

Relay 232 is also provided with windings 
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24 and 248 one of the terminals of the wind 
ing 247 being connected to the positive side 
of the battery through a 1500 ohm resistance 
and the other terminal of which is connected 
over conductor 251 to the back contact of ar 
nature 237. The winding 248 is connected 
to one side of the battery through a 4000 ohm 
resistance and at its other terminal to ground 
and is normally biased to hold its armature 
252 in engagement with its front contact as 0 will appear hereinafter. When the winding 
247 is energized, the current in this winding 
flows in a reversed direction from that of the 
current flowing in winding 248 and will be 
of sufficient strength to throw the armature 252 to its back position against the action of 
the biasing winding. s 
The relay 233 is provided with windings 

253 and 254, having connections equivalent 
to those described for the relay windings 235 
and 236 respectively, and windings 255 and 
256 are connected in a manner equivalent to 
the connections described for windings 247 
and 248. - 

In operation with the keys at each of the 
stations closed and all of the apparatus in 
normal condition, the current flowing 
through the biasing windings 248 and 256 of 
relays 232 and 234, respectively, are such as 
to hold their respective armatures 252 and 
239 in engagement with their front contacts. 
Current then flows from ground at the West 
station through transmitter 260, receiver 259, 
armature 252 and its front contact through 

as the winding or relay 233 and through the re 
sistance 264 to positive battery. The wind 
ing 254 is energized holding its armature 246 
in engagement with its front contact. 

Similarly a circuit is completed from 
40 transmitter 243 and receiver 242 at the east 

station, conductor 241, armature 239, and 
its front contact through the winding 236 
and resistance 238 to positive battery. Relay 
231 is energized and operates its armature 

45 237 to engagement with its front contact. 
Circuits are also completed for the wind 

ings 235 and 253, respectively, the circuit for 
the winding 235 extending from positive 
battery through the potentioneter 244 and 

50 through the winding 235 to the front con 
tact of armature 246 at which point the cur 
rent from positive battery flowing through 
the 1500 ohm resistance 263 forms a junc 
ture therewith to flow through the front con 

55 tact and armature 246 and the 500 ohm re 
sistance 265 to ground. The current flowing 
through winding 235 as a result of the above 
circuit is such as to tend to operate the arma 
ture 237 to its back contact, but is not stif 
ficient to overcome the effect of the current 
through the winding 236 and accordingly the 
armature 237 remains in engagement with 
its front contact. 

Similarly, the winding 253 is energized 
by current flowing from positive 1500 ohm 

resistance 266 and winding 253 to form a 
juncture with current flow from battery 
through resistance 261. Current flowing 
through the winding 253 as a result of this 
circuit is in such a direction as to tend to 70 
make the armature 246 engage its back con 
tact but is not sufficient to overcome the ef 
fects of the current flow through the wind 
ing 254. The armatures 237,252,246, and 
239 are accordingly all engaging their front 
contacts as described hereinbefore. 

It will be assumed for purpose of illus 
tration that the operator at the west station 
desires to communicate with the operator at 
the east station and to this end will operate 80 
his key 260 to open the signalling line 258. 
Current will cease to flow through the wind 
ing 254 and the current flowing in the wind 
ing 253 as described hereinbefore will now 
become effective to operate armature 246 to 
its back contact. 
As a result of movement of the armature 

246 to its back contact, an obvious energiza 
tion circuit is completed for the winding 255 
of the relay 234. The current in the winding 
255 as a result of this circuit, flows, it will be 

5 

0. 

noted, in a reversed direction from that 
which flows through the biasing winding 
256 and the value of the current will be greater than that in winding 256' 
as will be obvious from the smaller value 
of ohm resistance connected serially in the 
circuit as compared to the resistance con 
nected serially to the winding 256. As a 
result, relay 255 will overcome the effects of 
the biasing Ying 256 and will throw its 
armature 239 to its back contact, opening the 
circuit over conductor 241 extending to the 
east station and accordingly repeating the 
spacing impulse transmitted from the west station. 
A further result of the operation of arma-. 

ture 246 to its back contact is to cause a re 
versal in the direction of current flowing through the winding 235. It will be recalled '' 
that with armature 246 engaging its front 
contact, the current from positive battery 
flowing through 1500 ohm resistance 263 
took the path of least resistance and over the 
front contact of armature through the 500 
ohm resistance 265 and accordingly the cur 
rent through winding 235 flowed from the 
positive battery and through potentiometer 
244. When now the armature 246 disen 
gages its front contact, the current from 
positive battery and resistance 263 flows 
through winding 235 reversing the direction 
of current flow through winding 235 and 
this winding which had previously been 
tending to throw armature 237 to its back 
contact now acts to aid winding 236 to hold 
armature 237 in engagement with its front 
contact. Armature 237 is accordingly pre 
vented from disengaging its front contact 
so that relay 232 is not affected and the im- 80 
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pulse is not repeated back over the line 258. Jing line, means including circuit connections 
To transmit a marking impulse, the oper 
ator at the west station recloses his key, and 
current again flows through the winding 254 
operating armature 246 to its front contact. 
The current through winding 235 is again 
in the same direction as originally and the 
current for winding 255 is opened so that 
the winding 256 again becomes effective to 
operate its armature 289 into engagement 
with its front contact. 

For signaling from the east station, similar 
operations occur. On receipt of each spacing 
impulse from the east station, winding 236 
is open circuited and the winding 235 be 
comes effective to throw armature 237 to its 
back contact, completing in turn an energiz ing circuit for the winding 247. Winding 
247 when energized overcomes the effect of 
the biasing winding 248, operating armature 
252 to its back contact to repeat the spacing 
impulse to the west station. At the same time 
the movement or armature 237 to its back 
contact causes a reversal of current to flow 
through winding 253 and thereupon this 
winding aids the winding 254 in holding 
armature 246 in engagement with its front 
contact so that even though that winding 254 
is open circuited now, armature 246 remains 
in engagement with its front contact. For 
the transmission of a marking impulse from 
the east station, the line circuit 214 is closed, 
energizing the winding 236 which operates 
armature 237 to its front contact again deen 
ergizing winding 247 and the biasing wind 
ing 248 thereupon operates armature 252 to 
its front contact repeating the marking im 
pulse to the west station. The operation 
of armature 237 to its front contact again re 
verses the direction of the current through 
winding 253, so that this winding again tends 
to throw armature 246 to its back contact. 
At this time, however, the winding 254 is en 
ergized and armature 246 is held in engage 
ment with its front contact. 
The invention may be embodied in other 

specific forms without departing from the 
spirit or essential characteristics thereof. The 
present embodiment is therefore to be con 
sidered in all respects as illustrative and not 
restrictive, the scope of the invention being 
indicated by the appended claims rather than 
by the foregoing description, and all changes 
which come within the meaning and range of 
equivalency of the claims are therefore in 
tended to be embraced therein. 
What we claim and desire to secure by 

United States Letters Patent is:- 
1. In a telegraph system, a first signaling 

line, a second signaling line, a repeater inter 
posed therebetween comprising a pair of re 
lays individual to each of said signaling lines, 
a pair of windings in each of said relays one 
of said windings of one of said relays being 
connected in series with its associated signal 

controlled by said one relay for operating 
said second relay and means including circuit 
connections controlled by said one relay for 
preventing operation of said other relay asso 
ciated with said other signaling line. 

2. In a telegraph system, first and second 
signaling lines, a two-way repeater inter 
osed therebetween comprising a pair of re 
ays associated with each of said signaling 
lines, circuit connections whereby one of said 
relays is operated under control of signals 
received over one of said signaling lines, 
means including circuit connections whereby 
said operated relay controls the other of a 
pair of relays and means including circuit 
connections whereby said relays associated 
with the other of said signaling lines are ren 
dered nonresponsive. 

3. In a telegraph system, a first signaling 
line, a second signaling line, a two-way re 
peater associated with said signaling lines, 
said two-way repeater comprising a line re 
sponsive relay and a repeater relay associat 
ed with each of said signaling lines, means 
including circuit connections whereby said 
line responsive relay responds to impulses 
received over one of said lines, means in cluding signaling circuits whereby said re 
peater relay is operated in accordance with 
the operation of the line responsive relay 
and means including circuit connections 
whereby the relays associated with the other 
of said signaling lines is rendered non-re 
sponsive to said impulses. 

4. In a telegraph system, a first signaling 
line, a second signaling line, a line responsive 
relay and a repeater relay associated with 
each of said signaling lines, each of said line responsive relays comprising a winding con 
nected in series with one of said signaling lines over the armature of the repeater relay 
associated with the other signaling line and 
comprising also a second winding connected 
In Series with a winding on said repeater re 
lay and under control of the armattire of the line responsive relay associated with the other 
of said signaling lines, each of said repeater 
relays comprising a second winding con 
trolled by the armature of one of said line responsive relays, means including circuit 
connections. Whereby the electro-magnetic ac 
tion of the line windings of the line respon 
sive relays overcomes the magnetic effect of 
the local windings thereof, means for operat 
ing one of said line relays in accordance with 
impulses transmitted over one of said lines, 
means including circuit connections respon 
sive to the operation of said line responsive 
relay for repeating said impulses over the 
other of said lines and a second winding asso 
ciated with the other of said line responsive 
relays for reversing the magnetic effect of the 
local winding thereof, whereby said line re 

to 

s 

80 

85 

90 

95 

00 

05 

0 

15 

190 

25 

30 



1O 

sponsive relay is nonresponsive to said re 
peated impulses. 

5. In a telegraph system, a first signaling 
line, a second signaling line, a line respon 
sive relay and a repeater relay associated 
with each of said signaling lines, each of said 
line responsive relays comprising a winding 
connected in series with one of said signaling 
lines over the armature of the repeater relay 
associated with the other signaling line and 
comprising also a second winding connected 
in series with a winding on said repeater re 
lay and under control of the armature of the line responsive relay associated with the other 
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of said signaling lines, each of said repeater 
relays comprising a second winding con 

by the armature of one of said line 
responsive relays, means including circuit 
connections whereby the electro-magnetic ac 
tion of the line windings of the line respon 
sive relays overcomes the magnetic effect of . 
the local windings thereof, means for operat 
ing one of said line relays in accordance with 
impulses transmitted over one of said lines 
and means including circuit connections re 
sponsive to the operation of the said line re 
sponsive relay for repeating said impulses 
over the other of said lines. 

6. In a signaling system; a first circuit; 
second circuit; a repeater comprising a re 

lay having two windings, one of said wind 
ings being connected to a continuously closed 
circuit for normally biasing said relay; and 
a receiving relay for controlling the circuit 
for the second of said windings, the receiv 
ing relay comprising a winding connected in 
the second circuit and a second winding con 
nerted in a local biasing circuit. w 

7. In a signaling system; a first circuit; 
a second circuit; a repeater comprising a re 
lay having two windings, one of said wind 
ings being connected to a continuously closed 
circuit for normally biasing said relay; a 
second relay for controlling the circuit for 
the second of said windings; the second re 
lay comprising a winding connected in said 
second circuit and a second winding con 
nected in a local biasing circuit; and means 
for reversing the direction of current in the 
second winding of said second relay. 

8. In a signaling system; a first circuit; 
a second circuit; a repeater comprising a re 
lay for each of said circuits, each relay having 
two windings, one of said windings being 
connected to a continuously closed circuit 
for normally biasing said relays; a receiving 
relay individual to each circuit for control 
ling the circuit for the second of said wind 
ings; each receiving relay comprising a wind 
ing connected in said circuits and a second 
winding connected in a local biasing circuit; 
and means for reversing the direction of cur. 
rent in said second receiving relay windings, 
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said means SE; the receiving relay. 
associated with the other circuit. 

9. In a telegraph repeater, a first polar 
relay, a first local circuit through said polar 
relay, a first line-circuit controlling said po- to 
lar relay, a first signal-sending relay con 
trolled by said polar relay, a second line-cir 
cuit controlled by said first signal-sendin 
relay, a second polar relay, a second loca 
circuit through said second polar relay, said 
second line-circuit controlling said second 
polar relay, a second signal-sending relay 
controlled by said second polar relay and 

scontrolling said first line-circuit whereby one' 
said line-circuit may control a said polar re lay to control a signal-sending relay to send 
a signal upon the other line-circuit, and 
means whereby each said polar relay con 
trols the local circuit of the other polar relay 
to prevent reflection signals. . 

10. In a telegraph system, two signaling 
lines, a repeater comprising a pair of polar 
signal-receiving relays one individual to each 
signaling line, a pair of windings on each 
of said relays, one of said windings in each 
of said relays being connected in series with 
one of said lines, the second winding of each 
of said relays being connected in a local cir 
cuit controlled by the other of said relays, 
and a second pair of relays whose circuits 
are entirely local for repeating signals re 
ceived by said polar relays. 

11. In a telegraph system, a first signaling 
line, a second signaling line, a repeater in 
terposed therebetween comprising a pair of 
polar relays one individual to each of said 
signaling lines, a pair of windings in each 
of said relays one of said windings of each 
of said relays being connected in series with 
its associated signaling line, means includ 
ing circuit connections controlled by one of 
said relays for restraining the other of said 
relays and a further relay for each said line 
for repeating signals into the other line. 

12. In a telegraph repeater, two polar re 
ceiving relays, biasing circuits for each re 
lay comprising each an unbalanced Wheat 
stone bridge circuit, each receiving relay op 
erative to reverse the balance of the bridge 
circuit of the other relay, each relay being 
inoperative when its own bridge circuit is re 
versed in balance, two lines controlling said 
two polar relays respectively and two signal 
repeating relays each controlled by a polar 
relav and each controlling a line circuit. 

13. In a telegraph system, a first line cir 
cuit, a second line circuit, polar receiving re 
lays, one for each circuit, biasing windings 
one for each relay, means whereby the opera 
tion by one line circuit of either receiving 
relay opens the other line circuit and re 
verses the bias of the other receiving relay, 
said means comprising in part unbalanced 

5 

O 

85 

90 

95 

OO 

105. 

O 

125 

Wheatstone bridge circuits, each bridge con 
  



5 

20 

30 

5 

40 

45 

55 

(s 

1884,562 

trolled by one of said receiving relays and 
containing the biasing winding of the other 
receiving relays, sending relays one for each 
line circuit and each controlled by the polar 
relay of the other line circuit. - 

14. In a telegraph repeater, a first normal 
ly closed line circuit, a polar receiving relay 
controlled by said line circuit, a polar signal 
repeating relay controlled by normally open 
points of said polar receiving relay and a 
second normally closedline-circuit controlled 
by normally open points of said polar signal 
repeating relay, whereby the mechanical 
transit time of the armature of said polar 
receiving relay the repeating of a 
line-opening signal-change and the mechani 
cal transit time of the armature of said polar signal-repeating relay delays the repeating 
of a line-closing signal-change and whereby 
with symmetrically adjusted relays the time 
length of any signal will be unchanged by the 
repeater. 
In testimony whereof I affix my signature. 

M JOHN O. CARR. 
In testimony whereof I affix my signature. 

ABRAHAM. S. BENJ N. 
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