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through the lower winding of receiving relay B2 
and artificial line resistance 3 to ground, and 
the other path through the upper winding of 
receiving relay G2 and out over line Of to the 
SubScriber's station S1. - --- 
At station S1 the path feads through the con 

tacts 2 of cam 3, sending contacts 4, upper wind 
ing 5 of relay 2, and resistances 6 and 9 to r 
junction which, in this particular case, has a 
negative voltage of about 10 volts to ground. The - - 

relays 65 and 56, but relays 385 and 296 will 
resistances and 9, since resistance acts as a now Operate and enable positive curi'ent frona bat 

tery 2 to pass through resistance 259, armature 
amount of Voltage may be regulated by varying 

shunt on the higher voltage of the generator 7. 
Relay 2 is held operated by current through the 
upper winding 5, and the selecting magnet f3 is 
held in an operated position by means of current 
passing from generator, through the contact - 
and armature of relay 2, selecting magneti. 3, . 
resistance 4, and then to ground. - 
The flow of line current in the upper winding 

of receiving-relay 62 sets up a flux which over 
comes, but is: opposed, by the flux set up by cur 
rent... through the lower winding of relay G2 
thereby causing the armature of relay. O2 to 
remain on: its M. contact as shown. 

8. from battery. fe, resistance 3, M contact 
and armature of relay. G2 to the junction 5 of 
the windings of break relay 25 and sending relay 
f06. At junction f 5the circuit divides, one path 
being traced through the lower windings of relays 
fo5 and to 6, through resistance 6, and then to 
ground. The other path leads through the upper 
windings of relaysi í 95 and i B6, contact, i 7 of 
jack (6, conductor f8, upper windings of send-- 
ing relay 205 and break relay 296 to junction 2 2. 
armature and M contact of receiving relay 292, 
resistance 209, and then to positive battery 2 í í. 
Another circuit passes from ground through 

resistance 207, lower windings of relays 265 and 
206; and then to junction 2A2. As was stated 
above, a similar circuit leads from ground 
through resistance f6, lower windings of relays 
f06. and 05, and then to junction 5. The flux 
Set up by current in the upper windings of relays: 
05, 66, 205 and 206 is greater than the flux in 

their lower windings so that their armatures. 
remain - on their M. contacts as shown in the 
drawing. E - - 

Negative current from battery. 2 Cis-connected 
through resistance 208.M contact and armature 
of relay 205, to junction 25 of windings on relay 
262. Here the circuit divides, one path being 
traced through the lower winding of relay Gé, 
artificial line 23, and then to ground. The other 
path leads through the upper Winding of relay 
202; and then out over line 23 to another repeater 
Station R2 or Sebscriber's station S2. The flux in 
the two Windings of relay 22 are opposing: but 

60. the flux in the upper winding is greater so that its 
armature rests-on its M contact as shown. 
When telegraph signals are transmitted from 

the sucScriber's station S1, the sending contacts-4 
Open and close intermittently according to the 
marking and Spacing impulses of the letter code 
being transmitted. Relay 2 follows these inter 
ruptions and successively opens and closes the 
circuit through magnet 3 thereby causing a ree 
ord to be made at station S1 of the signals being 
transmitted. At the repeater stations R1, every 
Opening of the line by a spacing impulse 
causes the armature of relay O2 to move to its S 
contact. This connects positive battery í 7 
through relay 28, armature and M contact of 
relay i65, armature and Scontact of Irelay 192, 

Normally, 
negative current flows through the dummy loop 

2,028,818 
junction í í5 of the windings of relay 
then. Over condictor 8. -- 
At the same time, positive current from bat 

tery 2í í will pass through resistance 269, arma 
ture and M contact of relay 292, and then to 
junction 2A2. When the current from battery if 
ineets the current from battery 2 if at junction 
2 f2, the result will be that no current will flow 
in the top windings of relays G5, 6, 235, 206. 
This accomplishes no useful result in the case of 

f5, and 

and S contact of relay 205 to junction 234 of the 
windings of relay 202, and then out over line 20 , 
thereby repeating the signal the distant Office 
R2 or station S2. When the sending contacts 4 
at subscriber's station S1 transkiait a marking sig 
nal and close the line of, the relays fo2, 205 and 
266 release and restore negative polarity to line 
20 : - - 
In a similar manner, when signals are being 

transmitted to the subscriber's station S1, relay 
282 operates on every spacing signal to cause re 
lays 85 and 06 to operate and close a path for 
negative current from battery í !f to pass through 
resistance í Í3, armature and S-contact of relay 
i86, to junction 03 of the windings of relay 
f(32. From this point the circuit divides, one pat 
being: traced through the artificial line 03 to 
ground and the other path being traced over line 
: A, contacts 2 of cam 3 at station S1, contacts; 4, 
winding 5 of relay f2., resistances: G - and 9, to 
junction . 
proximately a 10 volt negative potential at junc 

As was stated above, there is ap-- 
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tion caused by current passing from generator 
?, through resistances í and í 9, and then to ; 
ground 8. Relay 2 now operates because the 
flux in the top winding 5 - now aids the flux in 
the botton Winding 8. The operation of relay-2 
opens the circuit through the selecting magnet, 
3 which causes the signal to-be recorded. 

40 

If, - during the transmission of messages, the 
teletypewriter apparatus at station S. fails to 
function properly for sorine reason, it is desirable 
that the subscribert notify the attendant; at the 
central office R1 in order that the trouble may be 
remedied. ... To do this, the subscriber depresses. 

hich controls the cam 3 and 
its associated Spring contacts 2 and 5. A timing, 
a key (not shown) 

arrangement, such, as clockwork mechanism, not 
shown (of the key causes cam 3 to rotate only one 
complete revolution during a preassigned period 
of time, such as 5 or 6 seconds. The spring 
contacts:2 are opened during this period and cause: 

The Spring con the line 6 is to remain open. 
tacts if 5. are closed during this period and enable 
the circuit at station S1 to remain closed and 
connected to ground 
resistance 6. - - The opening of line A B i by the opening of con 
tactis 2 is the eqUivalent Of Sending a Spacing Sig 
nal. Therefore, relays 6, 25; and 256 will operate : 
as has been previously described. Relay 2, Will 
close a circuit for positive current from battery 
í íl to pass through -relay í 28, armature and M . 
contact of relay. 65, armature and S contact 
of relay 2, and then to junction : 5. Of the 
two paths from this point, the one through the 
upper windings of relays 35, C6, 25 and 206. 
may be traced to positive current from battery 
2 : as previously described. However, little or 
no current flows in this path whereas current 
does fow in the other path through the lower 
windings of relays E5 and 36 through resistance 

through contacts, 5 and 
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a 6 to ground. As a result, the arinatures of the 
relays to 5 and 06 will be maintained in the posi 
tions shown in the drawing. 
Since the circuit to junction 5 includes the 

winding of relay 23, relay 2 will operate a 12d 
close a path through its armature for curre;3 
from battery 2 to pass through the relay fi 
to ground and thereby operate relay ii. Relay 
i2 is a slow-to-operate relay and requires a defi 
nite time interval, such as 5 seconds, in which to 
operate. Therefore, the transmission of regular 
signals never gives relay 2 time enough to fully 
operate. However, when the can 3 at Station S1 
is operated, relay 22 remains operated for a Sufi 
cient length of time to allow relay 2 to oper 
ate and to enable current from battery 9 to pass 
through the armature of relay it, winding of re 
lay 22, contacts (9 of jack 23, and then to 
ground. Relay 22 then operates and closes a 
locking circuit for current, froin battery 26 to 
pass through an armature and contact 23 of 
relay 22. At the same time, current from 
battery 26 will pass through another arnature 
and contact 23 of relay 22, through an alarn 
device, such as lamp 2:5, and then to groulind. ÁS 
a result, lamp 25 will light and give a Warning, 
or indication, of trouble to the attendant at the 
repeater station. The attendant, on noticing this 
Warning signal, places a plug 2; in jack 08 to 
discontinue the signal (by opening contacts (9 
and thereby opening the energizing path through 
relay 22) and to communicate with the Subscrib 
er at station S1, or to take such other action as inay 
be necessary. It is to be understood that any 
other suitable alarm device, such as a bell or 
buzzer, could be used instead of, or in addition to, lamp 25. 
The holding open of line 9 by means of the 

cam 3 not only lights lamp 25 for notifying the 
attendant of trouble but it also causes positive 
current from battery 2 to be connected to the 
line 20 in the same manner as when Sending an 
ordinary spacing signal. The continuance of this 
spacing signal at the repeater station R1 causes 
the sending teletypewriter to cease printing a 
home copy thereby indicating to the operator at 
the sending station, such as station S2, that there 
is trouble. 
The operation of the alarm device, Such as lamp 

125, at repeater station R1 indicates definitely to 
the attendant that the trouble is at the receiving 
station S1 and not at some other station, Such as 
sending station S2. If, for example, line 2 were 
to remain open for an interval of time longer 
than an ordinary spacing signal, Such as 5 Sec 
onds or more, then lamp 25 would not light be 
cause the energizing circuit for relay 28 would 
remain open at the M contact of relay (5 be 
cause, under this condition, relay 5 would have 
operated its armature to its S contact. 

Because, in accordance with this invention, the 
calling-in signaling arrangement is always lo 
cated at the repeater station R1 on the line near 
est the subscriber station S1 and because a long 
open interval on the line beyond the repeater Star 
tion R1 does not cause lamp 25 to be lit, the 
operation of the cam 3 at station S1 always serves 
to operate only the alarm apparatus 25 at sta 
tion R1 but never the calling-in alarm apparatus 
at a distant repeater station, such as station R2. 
As a result, the indication of trouble is not given to 
parties other than those intended to receive it. 
What is claimed is: 
1. A printing telegraph exchange system com 

prising in combination a plurality of telegraph 

3 
lines connected to a plurality of printing tele 
graph central office repeater stations, a plurality 
of Subscribers” printing telegraph Stations con 
nected to the central office repeater stations by 
the telegraph lines, and instrumentalities for en 
abling a subscriber to warn an attendant at only 
one central office repeater station of the improper 
functioning of teletypewriter apparatus located 
at that particular subscriber's station, said in 
strumentalities including a normally closed circuit 
extending from a subscriber's station to the near- . 
est central office and a cam at the subscriber’s 
station for opening said circuit for a preassigned 
time interval. 

2. A printing telegraph exchange System Com 
prising in combination a plurality of subscribers' 
printing telegraph stations connected by a plu 
rality of telegraph lines to a plurality of printing 
telegraph central office repeater stations, alarm 
apparatus located at each central office repeater 
station, and instrumentalities for enabling a Sub 
scriber to operate the alarm apparatus at only 
the central office repeater station to which he is 
immediately connected, said instrumentalities in 
cluding a slow-to-operate relay located at the 
central office to Which the Subscriber is immedi 
ately connected, said relay having an energizing 
circuit, which is nortnally open, and control meanS 
at the Subscriber's station for closing Said ener 
gizing circuit for operating said slow-to-operate relay. 

3. En a, printing telegraph system having a, plu 
rality of subscribers’ printing telegraph stations 
connected by a plurality of telegraph lines to a 
plurality of printing telegraph central office re 
peater stations, a circuit for warning an attendant 
at a central office repeater station of the improp 
er functioning of teletypewriter apparatus lo 
cated only at a subscriber's station which is im 
mediately connected to that particular central 
office repeater station, said circuit including an 
instrumentality located at a subscriber's station 
for maintaining the telegraph line connected 
thereto open for a predetermined definitefixed in 
terval of time, an alarm device located at the cen 
tral office repeater station, and instrumentalities 
at that particular central office repeater station 
for operating the alarm device in response to the 
opening of the telegraph line for said predeter 
mined interval of time. 

4. A printing telegraph system comprising in 
combination a subscriber's teletypewriter station 
connected by a telegraph line to a teletypewriter 
central office repeater station, and a calling-in 
circuit for enabling an operator at the Subscriber's 
station to give an indication to an attendant at 
the repeater station that teletypewriter apparatus 
at the subscriber's station is not functioning 
properly, Said calling-in circuit including cam op 
erated contacts for holding the calling-in circuit 
open for a preassigned definite fixed interval of 
time. 

5. A printing telegraph System including in 
combination a receiving teletypewriter station 
connected by a telegraph line to a sending tele 
typewriter station, and a calling-in circuit for 
enabling an 'operator at the receiving station to 
notify an operator at the sending station that 
teletypewriter apparatus at the receiving station 
is not functioning properly, Said calling-in cir 
cuit including an alarm device having an energiz 
ing circuit which is normally open at the arma 
ture of a normally unoperated first relay, said 
first relay having an energizing circuit which is 
normally open at the armature of a Second nor 
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4. 2,028,818; 
mally unoperated relay, and control means at the 
receiving station for operating the Second relay 
to operate the first relay for closing the energiz 
ing circuit of the alarm device, - ?? 

is 6. A printing telegraph system including in 
combination a first teletypewriter station con 
nected by a telegraph line to a Second teletype 
writer station, and a calling-in circuit for en 
abling an operator at the first station to cause 

10; an indication to be made at the second station of the improper, functioning of teletypewriter 
apparatus located at the first station, said call 
ing-in circuit, including a cam. Operated contact 
for holding the circuit open for a preassigned 

15 period. 
7. A printing telegraph system comprising in 

combination a SubScriber's receiving teletype 
Writer station connected by a plurality of tele 
graph lines to a teletypeWriter central office re 

20 peater station and to a sending teletypewriter 
station, and a calling-in circuit for enabling an 
operator at the subscriber's station to inform si 
multaneously both an attendant at the repeater 
station and an operator at the sending teletype 

25 writer station that teletypewriter apparatus lo 
cated at the Subscriber's Station is not functioning 
properly, Said calling-in circuit including a con 
tact operated by a cam driven by clockwork mech 
anism. 

303 8. A printing telegraph system including in 
combination a first teletypewriter central office 
repeater station connected by only one telegraph 
line to a first Subscriber's teletypewriter station, 
a second teletypewriter central office repeater 

355 station connected by only one telegraph line to 
the first repeater station, said, Second repeater 
station being connected by only one telegraph 
line to a second Subscriber's teletypewriter sta 

tion, an alarm device located at each repeater. 
station, and instrumentalities at the first Subs. 
scriber's station for operating the alarm device: 
at only the first repeater station and for inform 
ing the subscriber at the second Subscriber's star 5. 
tion of the improper functioning of teletypes 
writer apparatus located at the first Subscriber's: 
station. 

9. A printing telegraph System including in 
combination a first teletypewriter central office; 10. 
connected by only one telegraph line to a first 
subscriber's teletypewriter station, a second tele 
typewriter central office connected by Only One : 
telegraph line to the first central office, Said Sec 
ond central office being connected by Only One: 15 
telegraph line to a second subscriber's teletypes. 
writer station, alarm apparatus located at each 
central office, a timing device at the first sub-. 
scriber's station for opening the telegraph line. 
leading from that station to the first centralof---. 20: 
fice for a preassigned period for operating only. 
the alarm apparatus at the first central office. 

10. A printing telegraph system including in 
combination a first Subscriber's teletypewriter." 
station connected by a single telegraph line to a .25: . 
first teletypewriter central office repeater station, 
a second subscriberºs teletype Writer station con-. 
nected by a single telegraph line to a second tele 
typewriter central office repeater station, said. 
repeater stations being connected to each other 30, 
by a single telegraph line, and instrumentalities, 
for informing only the attendant at the first res. 
peater station and the operator at the Second 
subscriber's station of the improper. functioning. 
of teletypewriter apparatus located at the first 35, 
subscriber's station. - 

RUSSEL J. ANSPACH. 
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