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SIGNALING SYSTEM 
Harry H. Schneckloth, Forest Hills, N.Y., assignor 

te. Bell telephome Laboratories, incorporated, 
New York, N.Y., a corporation of New York 
Application July 3, 1943, Seria No. 93,333. 

19-Claimas. (CI, 179—27) 
This invention relates to telephone systems 

and particularly to systems comprising an un 
attended automatic office. 
Objects of the invention are the improvement 

of the equipment, provided in an unattended 
automatic. office, for the transmission of mainte 
nance alarms to a master office and an in 
Crease in the efficiency of a system, comprising an 
unattended automatic office. 
This invention is an arrangement, which en 

ables the transmission of a maintenance alarm 
over a line without interfering with the use of the 
line on a regular, call. . . . . . . 

According to a feature of the invention, means 
are provided in an unattended office for selec 
tively connecting, to a particular line one of a 

0 

plurality of tone sources responsive to the initia 
tion of a call over said particular line, the par 
ticular tone thus transmitted being indicative of 
the character of the trouble condition then-exist 
ilagin the unattended office. According to a fur 
ther feature of the invention means are pro 
vided in the unattended office for disconnecting 
the trouble tone from the line or trunk respon 
sive to seizure of the line in the unattended office 
for use. on a regular call. 
These and other features of the inventiona will 

he further explained by considering the system in 
which the inventionis-embodied, one such system 
being shown in the drawings which are a part of 
this specification. The invention is not limited, 
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however, to the particular system. disclosed in the 
-drawings or to a Systern comprising, switches of 
alay particular type, but is generally applicable 
to any automatic Switching system comprisingian 
unattended central office, 

- ; Referering to the drawings, Fig. 1 represents 
'a part of an unattended automatic: telephone 
'office comprising a subscriber's station A;andline 
Eil, a line: finder L.E., a first selector Sif, an in 
(Orning Selector IS, a connector Ci, a called sub 
Seribers line:L2 and staticara Baradiatrunak: cirectait 
EC connected to a set, of terminals in the bank 
of the selector: S: and 

Fig. 2 shows in the same unattended office, 
alara equipment, comprising an auxiliary trunk 
scircuit AEC connecting the trunk circuit TC 
(of Fig. 1 to an outgoing trunk T. extending 
to a master office; Eig. 2; further shows, in the is 
master office, a trunk circuit TC2 terminating 
the brunk ºf and an: Operatorºs position compris 
ing the cord CD. , 
The line findee, selector and connector switches 
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circuit. TC2. 

step type. Reference may be hard to "Attornatic 
Telephony' by Smith and Campbell, second 
edition, pages 53 to 65 for a description of the 
structure of stach switches and their operation 
when used as selectors and connectors. Refer 
ence may be had to the patent to R. E. Stokely 
1799,654, April 7, 1931, and the patent to T. L. 
Dimond 2,210,068, August 6, 1940, for a descrip 
tion of the operation of two-motion step-by-step 
switches when used as line finders. 
The subscribers' stations A and B and the other 

stations of the unattended office are of the type 
usually provided onlines terminating in common 
battery central offices; and each includes a dial 
or other impulse sender for controlling the opera 
tion of the automatic, switches through which de 
sired connections, are established. The line finder 
TF, selector S, incoming selector IS and con 
nector C. are each represented by a set of brushes 
and one.or two sets of terminals of the associated 
terminal bank, all other apparatus being onitted. 
Each of the line finders such as IF is individually 
associated witha a first selector such as S?; and 

...these selectors, may have direct acceSS to groups 
of outgoing trunks and connector Switches as 
shown in the drawings. If, however, the number 
of subscribers in the office makes, necessary the 
provision of one or more additional stages of se 
lection, intermediate selectors will be provided. 

. . The trunk T, which represents, a group of 
two-way trunks between the unattended office and 
an operators, position in the master office, is 
normally connected in the unattended office to 
the two-way trunk circuit, T.C. In the: attended 
office, the trunk T. terminates, in a two-way trunk 

The trunk circuits. TC and TC2 
are.similar to the trunk circuits TC and TC3 
disclosed in the patent to J.N. Walters 2.262,595, 
granted November 11, 1941. Reference: may be 
had to the patent to King,et al.2,208,765, granted 
July 23, 1940, for a complete disclosure. of the 
card and operator's position circuits. Only so 
much of the trunk circuits TC4 and TC2 is shown 
as is necessary to, afford a complete-disclosure of 
applicant's invention. 
An auxiliary trunk circuit ATC is associated 

with a particular one of the tetraks Tk in the 
group: between the unattended and master offices 
to enable the transmission of trotodesignals to 
Ithe raaster office. A similar trunk circuit may 
be associated with another of the trunks in this 
group to provide for the transmission of trouble 
tones, to the:naster office in case: the first trunk 

say be of the Well-known two-motion step-by- 55 is disabled or temporarily removed. The trunk 
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circuit ATC enables the transmission of mainte 
nance alarms over the trunk circuit Til to the 
master office on trouble checking calls from the 
master office and the removal of the tone if a regu 
lar cell is being established. This trunk circuit 
comprises a line relay 7, a relay 69 for trans 
ferring the conductors of trunk T. from relay 62 
of trunk circuit TCI to relay 7, a slow-to-release 
relay 72, a 'sleeve relay 66, and control relays 67 
and 8. . - - - - 

The alarm equipment further comprises a plu 
rality of allarm relays 8 , 82, 83 and 84 and a cor- "" - 
responding plurality of tone sources 9t, 92, 93 
and 94. Each of relays 8, 82, 83 and 84 is oper 
atively responsive to the occurrence of a different 
type or severity of trouble in the unattended 
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relay 6, and upper Winding of relay 62 to ground. 
Relay 62 is not operated by the current in this 
circuit because it is marginal and the upper Wind 
ing of relay of is a high resistance winding; and 
relay of is not operated because it is polarized 
and the current is in the non-operative direction. 
The aforementioned operation of relay 6 inter 
changes the connections between the windings 
of marginal relay 62 and conductors 63 and 64, 
thereby. to reverse the direction of the current 
over trunk T. to effect the operation of polarized 
relay 0 of trunk circuit TC2 in the master office. 

. The connection of ground to conductor 53 also 

5 

office, the operation of any of these relays being 
effective to operate relay 69, providing the trunk . . . 
Ti is not then engaged on a regular call, to pre 
pare for the connection of the associated tone 
source to the trunk T. - - - - 

Assume first that no trouble condition exists in 
the unattended office when a call is initiated at 
station A. A line finder LF is operated to con 
nect the line Li to a first selector S; and, when 
the calling subscriber dials the first digit of a 
called subscriber's number or special service code, 
the selector Si is selectively operated to select the 
Corresponding level of the terminal bank and to 
Select therein the first idle Set of terminals, which 
terminals are connected to a connector C in the 
case of a local call or to a trunk circuit aSSociated 
with a trunk to the master office. If the call is 
a local call, the dialing of the succeeding digits 
of the called subscriber's number effects the com 
pletion of the call in usual and well-known man 
ner. If the call is other than a local call and 
assuming the trunk circuit TC to be associated 
with the Selected set of terminals in the level giv 
ing access to the group of...trunks to the master 
office, relay 56 is operated in a circuit traced 
from battery through the lower winding of relay 
56, inner lower back contact of relay 58, lower 
left winding of repeating coil 60, another back 
contact of relay 58, conductor 52, terminal of 
terminal set 50 which is engaged by brush 22 of 
selector S, brush 2 and engaged terminal of 
line finder LF, over the conductors of line Li and through the telephone at the calling station 
A, through the terminal engaged by brush of 5 
line finder LF, brush 2 and engaged terminal of 
selector Si, conductor 5, outer upper back con 
tact of relay 58, upper left winding of repeating 
coil 69, inner upper back contact of relay 58, and 
upper winding of relay 56, to ground. The oper-Gi 
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ation of relay 56 closes a circuit for operating the 
slow-to-release relay 6 t and closes a circuit for 
operating relay 54. The operation of relay 54 
connects ground potential, through conductor 53, 
to the terminal engaged by brush 23 of selector 
St to hold the selector Si and line finder LF 
in usual manner and to prevent the selection of 
trunk circuit TC by any other selector having ac 
cess thereto. Normally there is a closed circuit 
over the conductors of trunk T, which circuit is 
traced from the negative pole of battery through 
the lower winding of relay 62, lower back contact 
of relay 6i, lower right winding of repeating coil 
69, conductor 64, lower back contact of relay 69, 
lower conductor of trunk, lower left Winding 
of repeating coil f(0, both windings of relay. Of, 
upper left winding of repeating coil 00, upper 
conductor. of trunk. Tí, upper - back contact * of 
relay 69, conductor; 63, upper right winding of 

C) 

completes a circuit, through conductor 65 and 
the winding of relay 66 to battery at a back con 
tact of relay 68, for operating relay 66 to prevent 
the operation of relay 69 in case one of relays 8, 
82, 83 and 84 should operate before the call from 
station A is terminated. The operation of relay 
iO closes a circuit for operating relay 02; and 
the operation of relay 02 closes a circuit for light 
ing the answering lamp AL associated with the 
jack J2. When an operator inserts the plug P 
of a cord CDf in jack J2 to answer the call, relay 
03 is operated, in the manner described in the 

aforementioned patent to Walters, to release relay 
:02 and extinguish lamp AL. The operation of 
relay 03 also short-circuits the upper, high re 
sistance winding of relay of thereby to increase 
the current in the circuit over trunk T. to op 
erate marginal relay 62. The operation of relay 
62 closes a circuit, including the upper front con 
tact of relay 54, for operating relay 55; and the 
operation of relay 55 closes a circuit for holding 
relay 54 operated independent of the continued 
operation of relay 56. When the calling sub 
scriber releases the connection by restoring the 
telephone to normal, relay 56 releases. The re 
lease of relay 56 causes the release of relay Sf; 
but relay 54 remains operated until relay 55 re 
leases. The release of relay 6t, reverses the cur 
rent over conductors 63 and 64 and trunk T. 
to release polarized relay of of trunk circuit 
TC2, whereby a cord supervisory lamp (not 
shown) is energized as described in the afore 
mentioned King et al. patent. When the plug 
P is removed from jack J2, the release of relay 
03 opens the short-circuit across the upper wind 

ing of relay of thereby causing the release of 
marginal relay 62 of trunk circuit TC. The re 
lease of relay 62 causes the Successive release of 
relays 55 and 54. The release of relay 54 disconi 
nects the busy and holding ground potential from 
conductor 53 thereby causing the release of relay 
66 of trunk circuit ATCl and the return of se 
lector S and line finder LF to normal in usual 
and Well-known manner. 

If an operator in the master office inserts the 
plug P of a cord CDf in jack J2 to initiate a call 
over trunk T? to the unattended office, relay 03 
is operated in the mannel described in the afore 
mentioned patent to Walters. The operation of 
relay fo3 short-circuits the upper Winding of re 

65 
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lay Of; and, if relay 69 of the auxiliary trunk 
circuit ATC is not operated, the increase in Cur 
rent through the conductors of trunk T. effects 
the operation of marginal relay 62 of trunk cir 
cuit, TC. The operation of relay 62 closes a cir 
guit, including back contacts of relayS 56 and 6 
for operating relay 58. The operation of relay 
58 connects the winding of polarized relay 57 in 
series with the left windings of repeating coil 60 
across conductors 4 and 42 of incoming selec 
tor IS, thereby to prepare this selector for re 

repeating coil 60, inner upper back contact of Tss sponse to dial impulse transmitted over trunk 
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and may, of course, make regular calls. If a 
trouble condition exists at a time that the Sub 
scriber desires to make a regular call, the trou 
ble tone may be disconnected by the dialing of a 
digit. 
What is claimed is: - 
1. In a central office of a telephone system, lines 

including subscribers' lines, means responsive to 
the initiation of a call at the distant end of a 
particular one of said lines while a trouble con 
dition exists in said office for transmitting over 
said line a distinctive tone to indicate the exist 
ence of said trouble condition. 

2. In a central office of a telephone system, 
lines including subscribers' lines, means respon 
sive to the initiation of a call at the distant end 
of a particular one of said lines while a trouble 
condition exists in said office for transmitting 
over said line a distinctive tone to indicate the 
existence of said trouble condition, and means 
controlled over said line for terminating the trans 
mission of said tone over said line. 

3. In a central office of a telephone System, 
lines including subscribers” lines, subscriber con 
troled switching means for establishing connec 
tions between calling and called lines, means in 
cluding means normally responsive to the initia 
tion of a call at the distant end of a particular 
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one of said lines for connecting said one line to 
said switching means, means responsive to the 
initiation of a call at the distant end of said One 
line while a trouble condition exists in said office 
for transmitting over said one line a distinctive 
tone to indicate the existence and character of 
the trouble condition, and means controlled over 
said one line for ending the transmisison of Said 
tone over said line. 

4. In a central office of a telephone System, 
lines including subscribers” lines, subscriber con 
trolled switching means for establishing connec 
tions between calling and called lines, means in 
cluding call responsive means normally connected 
to a particular one of said lines for connecting 
said one line to said switching means upon initia 
tion of a call at the distant end of said one line, . 
other call responsive means for responding to the 
initiation of a call at the distant end of said one 
line, means responsive to a trouble condition in 
said office for connecting said other call responsive 
means to said line in place of Said normally con 
nected call responsive means, and means ren 
dered effective by the operation of said other call 
responsive means for transmitting over said line 
a distinctive tone indicative of the trouble con 
dition which existS in said office. 

5. In a central office of a telephone System, 
lines including Subscribers” lines, subscriber con 
troled switching means for establishing connec 
tions between calling and called lines, means in 
cluding call responsive means normally connected 
to a particular one of said lines for connecting 
said one line to said switching means upon ini 
tiation of a call at the distant end of said one 
line, other call responsive means for responding 
to the initiation of a call at the distant end of 
said one line, means responsive to a trouble con 
dition in said office for connecting said other call 
responsive means to said line in place of said 
normally connected call responsive means, means 
rendered effective by the operation of said other 
call responsive means for transmitting over said 
line a distinctive tone indicative of the trouble 
condition which exists in said office, and means 
controlled over said one line for ending the trans 
mission of said tone over said line. 
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6. In a central office of a telephone system, lines 

including subscribers' lines, subscriber controlled 
switching means for establishing connections be 
tween calling and called lines, means including 
call responsive means normally connected to a 
particular one of said lines for connecting said 
one line to said switching means upon initiation 
of a call over said one line, other call responsive 
means for responding to the initiation of a call 
over Said one line, means responsive to a trouble 
condition in said office for connecting said other 
call responsive means to said line in place of said 
normally connected call responsive means, means 
rendered effective by the operation of said other 
call responsive means for transmitting over said 
line a distinctive tone indicative of the trouble 
condition which exists in said office, and means 
controlled over said one line for effecting the re 
connection of said. One line to said normally re 
Sponsive means. - 

7. In a central office of a telephone system, lines 
including subscribers' lines, subscriber controlled 
switching means for establishing connections bes 
tween calling and called lines, means including 
call responsive means normally connected to a 
particular one of said lines for connecting said 
one line to said switching means upon initiation 
of a call over said one line, other call responsive 
means for responding to the initiation of a call 
Over said one line, means responsive to a trouble 
condition in said office for connecting said other 
call responsive means to said line in place of said 
normally connected call responsive, means, and 
means rendered effective by the operation of said 
other call responsive means for transmitting over 
said line a distinctive tone indicative of the trou 
ble condition which exists in said office, and 
means controlled over said one line for discon 
necting Said one line from said other means to 
end the transmission of said tone and for con 
necting said one line to said normally responsive 
means to effect the connection of said one line 
to said Switching means. 

8. In a central office of a telephone system, lines 
including subscribers' lines, subscriber controlled 
switching means for establishing connections be 
tween calling and called lines, a plurality of tone 
Sources each producing a tone of a different char 
acter and corresponding to a different trouble 
condition in said office, means including means 
individual to One of said lines rendered effective 
by the occurrence of trouble in said office and the 
initiation of a call at the distant end of said one 
line for connecting to said One line that one of 
said tone sources which identifies the trouble then 
existing in said office, and means controlled over 
said one line for disconnecting said tone source 
from said line. 

9. In a central office of a telephone system, lines 
including subscribers' lines, subscriber controlled 
switching means for establishing connections be 
tween calling and called lines, means including 
call responsive means individual to one of said 
lines and normally connected thereto for con 
necting said line to said switching means respon 
Sive to the initiation of a call over said one line, 
a plurality of troubletone sources, the tone from 
each of Said Sources being indicative of a dif 
ferent trouble condition in said office, a plurality 
of relays, one for each of said tone sources, means 
responsive to a trouble condition for operating 
the relay which is associated with the tone source 
which corresponds to the character of the trou 
ble, other call responsive means individual to said 
One line, means responsive to the operation of any 



2,820.82 
one of said plurality of relays for transferring 
said one line from the normally connected one of 
said call responsive means to said other, call re 
sponsive means, the operation of said other call 
responsive means being effective to connect the 
tone source which is associated with the operated 
one of said plurality of relays to said:line, and 
means controlled over said one line for transfer, 
ring said one line from Said other call responsive 
means to said normally connected call respons, 0. 
sive means; w 3. 

10. In a central office of a telephone Syster, 
lines including subscribersº lines, subscriber con 
trolled switching means for establishing-connec 
tions between calling, and called lines, means in 
cluding call responsive means individually and 
normally º connected te a particular · One Of Saici. 
lines for effecting the connectional of said one line. 
to said switching means upon initiation of a call 
over said one line, other means individual tex-Said 
one line responsive to the initiation of a call Over 
said one line, means, responsive to a trouble con 
dition in said office for disconnecting said one 
line from said normally connected call responsive 
means and for connecting, said one line to said 
other means, and means effective responsive to. 
seizure of said one line-by said, Switching means. 
for disconnecting said one line. from said other 
means, and for connecting said one line to said 
normally connected call responsive means, 

11. In a central office of a telephone. System, 
lines including subscribersº lines, subscriber con 
trolled switching means for establishing connec 
tions between calling and called lines, means in 
cluding call responsive mans normally connected 
to a particular one of said lines for Connecting 
said one line to said switching means. upon in. 
itiation of a call over said one line, other call 
responsive-means for responding to the initiation 
of a call over said one line, means responsive to 
a trouble condition in said office for connecting 
said other call responsive...means to said line in 
place of said normally connected call responsive 
means, means rendered effective by the operation. 
of said other call responsive means for-transmit 45 
ting-over said line. a distinctive tone indicative. 
of the trouble condition which exists in said. 
office, and means effective responsive to seizure. 
of said, one line by said Switching means While, 
said one line is connected to said other call so 
responsive means for effecting the disconnection. 
of said one line, from said other, call responsive, 
means and the reconnection of Said. One line to 
said normally connected call responsive means. 

12. In a central office of a telephone system, 
lines including. Subscribersº lines, subscriber con 
trolled switching means for establishing connec 
tions between-calling and called lines, means ir. 
cluding call responsive means individually and 
normally connected to a particular one of Said. 60 
lines for effecting the connection of said one line; 
to said switching means upon initiation of a call 
over said one line, other means individual to said 
one line responsive, to the initiation of a call 
over said one-line, means responsive to a trouble 
condition in Said office for disconnecting Said One 
line from said normally connected call responsive 
means and for connecting said one line to said. 
other means, means rendered effective by the 
operation of said other means for transmitting 
Over said. One line a tone indicative of the trouble 
condition existing in Said office, and means effec 
tive responsive to seizure of Said one line by Said 
switching means for disconnecting said One line 
from said other means and for connecting said 
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one line, to: said normally, connected call respon- º 
sive means. ... . . . . . & 

13. In a central office of a telephone system, 
lines including subscribers” lines, subscriber con 
trolled switching, means for establishing connec 
tios between calling, and called lines, means in 
cluding call responsive means, individually and 
normally connected to...a particular One of Said 
lines, for effecting the connection of said, one line 
to said Switching means upon initiation of a 
call over said one line, other means individual 
to Said, -one line responsive to the initiation of 
a? qall cover': , Said Gore: diale, means. Responsive to... a 
trouble gondition, in said office for disconnecting 
Said one line fona. Said normally connected call 
responsive means and for connecting Said one 
line; ito said other means, means rendered effec 
tive by: the Qperation of said -other means for 
transmitting over said one linea, tone indicative 
of the trouble condition existing in said office, 
and Eleans controlled, Over said one-line for 
effecting the disconnection of said one line from 
Said other means and, the reconnection of said 
9ne; line: to. Said normally, connected call, respon 
SiWe means. . . . 

14. in?a talephone System, ara unattended-office, 
all-attended office, trunklines between said offices, 
One of Said lines being used for transmitting 
trouble:Signals, from:said linattended to said at 

i tended-office, a relay in said unattended office 
normally connected to said: one line for; response 
to seizuite-of-Said-one line.ini said attended office, 
another relay in said...unattended office for re 
Sponse to seizure of Said. One line in said attended 
office, means responsive to a trouble condition in 
Said unattended office; for connecting said other 
relay to said one line in place of the normally 
Collected relay, and neaths in said unattended 
oftige Federed effective by the operation of said 
other relay for transmitting a tone signal over 
Said one line to said attended, office to indicate 
the character of the trouble condition then exist 
ing is Said. Unattended office. . . . . . . 

15. In a telephone:System, an unattended office, 
an attended office, trunklines;between said offices, 
One of Said, lines, being used for transmitting 
trouble signals. from said unattended to said at 
tended. Office, a relay in said unattended office 
normally connected to said: one-line for response 
to seizure of Said one line in said attended office, 
another relay in Said unattended office for re 
Sponse to seizure of said one line in said attended 
office, means. responsive to a trouble condition 
in said unattended office for conecting said other, 
relay to said one line in place of the normally 
connected relay, means in said unattended office 
rendered effective by the operation of said other 
relay for transmitting sa tone-signal over said one 
line to Said attended office to indicate the char 
acter of the trouble condition then existing in 
Said unattended office, and means controlled over 
said one line for ending the transmission of said 
'its. In a telephone System, an unattended ofice, 
an attended office, trunklines between said offices, 
one of said lines being used for transmitting 
trouble signals from Said unattended to said at 
tended office, a relay in said unattended office 
normally connected to said one line for response 
to Seizure of Said one line in said attended office, 
another relay in said unattended office for re 
Sponse, to seizure of said one line in said at 
tended office, means responsive to a trouble con 
dition in said umattended ofice for connecting 
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Said other relay to said one line in place of the 
normally connected relay, means in said unat 
tended office rendered effective by the operation 
of said other relay for transmitting a tone signal 
Over Said One line to Said attended office to in 
dicate the character of the trouble condition then 
existing in said unattended office, and means con 
trolled over said one line for effecting the dis 
connection of said one line from said other relay 
and the reconnection of said one line to said 
normally connected relay. 

17. In a telephone system, an unattended of 
fice Comprising subscribers' lines, an attended of 
fice, trunk lines between said offices, automatic 
Switching means in said unattended office for 
Completing connections between calling and 
called lines, a particular one of said trunk lines 
being used for the transmission of trouble sig 
nals from said unattended office to said attended 
office, means in said unattended office for seizing 
any one of Said trunk lines on a call to said at 
tended office, a relay in said unattended office 
normally connected to said particular trunk line 
for response to seizure of said particular trunk 
line in Said attended office, another call respon 
Sive relay in Said unattended office for said par 
ticular trunk line, means responsive to a trou 
ble condition in said lunattended office for con 
necting Said other relay to said particular trunk 
line in place of said normally connected relay, 
means rendered effective by the operation of said 
other relay responsive to seizure of Said particu 
lar trunk line in Said attended office for trans 
mitting a tone over said particular trunk line to 
said attended office to indicate the character of 
the trouble condition then existing in said un 
attended office, and means responsive to seizure 
of said trunk line by the automatic switching 
means in said unattended office on a call to said 
attended Office While, a trouble condition exists in 
said unattended office for effecting the discon 
nection of said other relay from said particular 
trunk line and the reconnection of said normal 
ly Connected relay to Said particular trunk line, 

18. In a telephone System, an unattended of 
fice comprising subscribers' lines, an attended 
office, trunklines between said offices, automatic 
Switching means in Said unattended office for 
completing connection between calling and called 
lines, a particular one of said trunk lines being 
used for the transmission of trouble signals 
from said unattended office to said attended of 
fice, means in said unattended office for seizing 
any One of said trunk lines on a call to said at 
tended office, a relay in said unattended office 
normally connected to said particular trunk line 
for response to seizure of said particular trunk 
line in said attended office, another call respon 
Sive relay in Said unattended office for Said par 
ticular trunk line, means responsive to a trouble 
condition in said unattended office for connect 
ing said other relay to said particular trunk line 
in place of said normally connected relay, means 
rendered effective by the operation of said other 
relay responsive to seizure of said particular 
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trunkline in said attended office for transmitting 
a tone Over Said particular trunk line to said at 
tended Office to indicate the character of the 
trouble condition then existing in said unattend 
ed. Office, means responsive to seizure of said 
trunk line by the automatic switching means in 
Said lunattended office on a call to said attended 
Office while a trouble condition exists in said un 
attended office for effecting the disconnection of 
Said other relay from Said particular trunk line 
and the reconnection of said normally connect 
ed relay to said particular trunk line, and means 
in Said unattended office controllable over said 
particular trunk line while said other relay is 
connected thereto for effecting the disconnec 
tion of said other relay from said particular 
trunk line and the reconnection of said normal 
ly Connected relay to said particular trunk line, 

19. In a telephone system, an unattended of 
fice comprising Subscribers' lines, an attended of 
fice, trunk lines between said offices, automatic 
Switching means in said unattended office for 
interconnecting calling and called lines, a par 
ticular one of Said trunk lines being used for 
the transmission of trouble signals from said un 
attended office to said attended office, a trunk 
circuit in said unattended office normally con 
nected to said particular trunk line, a call re 
Sponsive relay in Said unattended office normal 
ly disconnected from said particular trunk line, 
a transfer relay in said unattended office hav 
ing normally closed contacts for connecting said 
particular trunk line to said trunk circuit and 
normally open contacts connecting said particu 
lar trunk line to Said relay, a plurality of tone 
Sources in Said unattended office, each tone 
source producing a tone characterizing a differ 
ent trouble condition, a plurality of trouble re 
lays, one for each trouble condition, means re 
sponsive to a trouble Condition in said unattend 
led office for operating the corresponding one of 
said trouble relays, the operation of any one of 
said trouble relays being effective to operate said 
transfer relay to connect said call responsive re 
lay to said particular trunk line, means includ 
ing contacts of said transfer and call responsive 
relayS and contacts of the operated one of said 
trouble relays and the associated one of said 
tone sources for transmitting a trouble tone over 
Said particular trunk line to said attended office 
responsive to seizure of said particular trunk 
line in said attended office, means controlled Over 
said particular trunk line for causing the release 
of said transfer relay to disconnect said one tone 
Source from and reconnect said particular trunk 
line to said trunk circuit, and means responsive 
to seizure of Said trunk circuit by said switching 
means on a call to said attended office for pre 
venting the operation of said transfer relay if a. 
trouble condition occurs after seizure of said par 
ticular trunk line and for causing the release of 
said transfer relay in case said transfer relay is 
Operated at the time of seizure of said particular 
trunkline by said switching means. 
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