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UNITED STATES 

1996,213 

PATENT OFFICE 
1996,213 

SERVICE OBSERVING SYSTEM FOR 
TELEPHONE EXCHANGES 

Henry Edison Phelps, Tuckahoe, N. Y., assignor 
to American Telephone and Telegraph Com 
pany, a corporation of New York 

Application October 10, 1933, Serial No. 693,009 
20 Claims. (C. 179-175.2) 

This invention relates to telephone exchange 
Systems and more particularly to such a system 
providing means whereby an observer at a cen 
tral point may determine the character of service 

5 being rendered by the telephone operators in es 
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tablishing connections between subscribers. 
This type of central office system, which is com 

mOnly referred to as a service observing system, 
is usually provided in order that the operating 
Supervisors may collect data concerning, for ex 
ample, the quality of service the subscribers are 
receiving in general, or the time elements of the 
Service as an aid in determining the circuit and 
apparatus requirements in various parts of the 
System, and also that they may have a means 
for detecting particular irregularities which may 
have been complained of by certain subscribers. 
In Order that Complete data may be obtained a 
System of this nature should provide means, un 
der control of the observer, whereby progress of 
a call from its initiation to its completion may 
be followed and whereby all signals, circuit con 
ditions and operations performed in "building 
up' the circuit, maintaining conversational con 
nection and finally "breaking-down' the connec 
tion may be observed. For economic reasons it is, 
of course, desirable that duplication for the 
Specific purpose of providing service observing 
facilities of the apparatus necessary for the usual 
steps of completing and supervising the telephone 
connections, be so far as possible avoided. 
An object of the invention, therefore, is to 

reduce the amount of terminal equipment used at 
a Service observing position. 
Another object is to provide automatic means 

under control of an observer for making connec 
tion with any busy telephone channel for pur 
poses of observation. 

Still another object is to provide means where 
by the condition of the supervisory signals at the 
operator's position may be indicated at the Serv ice observing position. 
According to a feature of the invention means 

are provided whereby the observer's equipment 
may be connected to a cord circuit being used by 
a telephone Operator in completing a connection. 
According to another feature means are in 

cluded whereby the condition of the supervisory 
signals at the operator's position may be ob 
served at the service observing position. 
According to another feature means are pro 

vided whereby the service observing equipment 
may be connected to both ends of the operator's 
cord circuit whereupon observations may be 
maintained on both the calling and called lines 

even though the circuit between these two lines 
may be broken within the cord circuit. 
A full understanding of the operation of the 

system contemplated by the invention as well as 
an appreciation of the various features may be 
gained from a consideration of the following de 
tailed description read in connection with the 
annexed drawings in which: 
Figure 1 shows a service observer's telephone 

set and a portion of the associated circuits in 
dividual to a service observing position; 
Fig. 2 shows a monitoring jack at the service 

observing position for monitoring On an Oper 
ator's telephone circuit and a service observing 
link circuit for connecting the observer's equip 
ment to any cord circuit which the Operator may 
elect to utilize in setting up a connection; 

Fig. 3 shows a portion of two telephone lines, 
an operator's cord circuit used in establishing a 
connection between such lines and the operator's 
telephone circuit associated therewith. While the 
circuit here shown is of the type used to provide 
toll or long distance connections, the invention is 
applicable also in the instance of cord circuits of other types; 

Fig. 4 and Fig. 5 show modifications of the link 
circuit shown in Fig. 2; and 

Fig. 6 shows the arrangement of the above fig 
ures in illustrating the system contemplated by 
the invention (Figs. 2, 4 and 5 are interchange 
able). 

Referring now to the drawings let us aSSume, 
for purposes of description, that the Service Ob 
server at observing position No. 3, shown in Fig. 
1, desires to determine the quality of Service being 
rendered by the operator at SWitchboard posi 
tion No. 4, shown in Fig. 3. ASSuming that the 
link circuit provided is of the type shown in Fig. 2, 
the service observer will insert her plug of in 
jack 20 which is provided at her observing desk 
and which is individual to operator's position No. 
4. The right hand receiver 02 of the observer's 
set is thereby connected through amplifier f05, 
conductors O3, break contacts of key OG, con 
ductors 04, plug 0, jack 20, conductors 302 to 
the operator's telephone set 30 f at Switchboard position No. 4. 

Let it be assumed now that the operator receives 
a call over line conductors 303 and that she elects 
to use her fifth cord (which We shall assume is 
the one shown in Fig. 3) in answering the call. 
She will therefore insert plug 304 in jack 322. She 
next operates key 305 which connects her tele 
phone set 30 to the cord circuit and also con 
nects ground 354 through the lower make contact 
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2. 
of the key to conductor 306 which is individual 
to the fifth cord, The service observer will, at this point operate 
her key f6 which disconnects receiver 02 from 
the monitoring connection previously traced and 
connects it, through make contacts of key O6, 
to conductors fell and thence to the two outer 
upper make contacts of relay 22. Operation of 
key also completes a circuit from battery f82, 
lower make contact of key 6, sleeve of plug ef 
and jack 20, conductor 262, winding of relay 203 
to ground 353, relay 223 operating over this cir 
cuit. The operatioi) of relay 203 completes a circuit 
traced fron battery 254, lamp 204, conductor 205, 
middle upper make contact of relay 23, conductor 
396, lower nake contact of key, 335 to ground 
358, lanp 24 being energized over this circuit. 
Lamp 204 is located at the service observer's po 
Sition and is individual to the fifth cord at which 
ever Switchboard position the service observer is 
in connection with at the time. The lamp thus, 
by lighting, indicates to the observer that the op 
erator has elected to use her fifth cord circuit. 
The other make contacts of relay 283, except the 
lower outer, are associated with other cords at 
the Switchboard position and with other indi 
cator lamps at the observer's position. 
In order to follow the progress of the call fur 

ther the observer now momentarily operates key 
26 which is located at the observer's position and 
which is individual to the fifth cord circuit at 
Switchboard position No. 4. (Lamp 294 by light 
ing has, as described above, indicated that the 
fifth cord circuit is being used by the operator.) 
Operation of key 26 completes a circuit traced 
from battery 26, winding of relay 20, conductor 
288, upper make contact of key 286, break con 
tact of key 209, conductor 2 ft, lower outer con 
tact of relay 293 to ground 215, relay 27 oper 
ating over this circuit. Relay 29 is slow-to-re 
lease and remains operated while key 296 is re 
Storing to normal whereupon a locking circuit for 
the relay is established, traced from battery 26, 
winding of relay 237, left make contact of relay 
207, conductor 2 , break contacts of key 250 and 
key 206, break contact of key 209, conductor 20, 
lower outer make contact of relay 233 to ground 
25. AS relay 29 operates a circuit is completed from 
battery 28, winding of relay 22, right make con 
tact of relay 297 to ground 2 ft, relay 22 operat 
ing Over this circuit. Relay 22, by operating, connects: (1) conduc 
tors of to monitoring conductors 397 (through 
the two outer upper make contacts of relay 22) 
which are connected to the talking conductors at 
plug 304 the answering end of the cord circuit, 
(2) conductors 8 to monitoring conductors 398 
(through two inner lower make contacts of relay 
22) which are connected to the talking conduc 
tors at plug 3f4 the calling end of the cord circuit 
(3) conductor 09 to conductor 399 (inner upper 
make contact of relay 2 f2) which is connected to 
the sleeve circuit at the answering end of the cord 
circuit, and (4) conductor f 18 to conductor 30, 
(outer lower make contact of relay 22) which is 
connected to the sleeve circuit at the calling end 
of the cord circuit. 

Right hand receiver 2 of the observer's tele 
phOne Set is now connected for monitoring on 
the answering end of the cord circuit over con 
ductors 0 and conductors 387 While left hand 
receiver is connected for monitoring on the 
calling end of the cord circuit over conductors 

1,996,218 
|O8 and conductors 308. Amplifiers 05 and f2 
are shown associated with these respective circuits 
but need not be included if not required or may 
be supplanted by other forms of repeating ap 
paratus. Marginal relay 3 is connected in parallel with 
the answering supervisory lamp 33 over conduc 
tors 09 and 309, while marginal relay 4 is con 
nected in parallel with calling supervisory lamp 
37 over conductors and 30. These relays 
through their operation, which is controlled in a 
manner now to be described, control the energiza 
tion respectively of lamps 5 and 5. 
As shown telephone line 303 is provided with 

a Supervisory relay 3 Which controls the resist 
ance of the line sleeve circuit. When the relay 
is in operated condition, due to the presence of a 
talking connection at the other end of the line, 
the sleeve circuit will present a high resistance 
path to ground 320 through resistance 39. When 
the relay is in released condition, however, due 
to the breaking down of the talking connection 
at the other end of the line a shunt path of a 
lesser resistance to ground 320is provided through 
the break contact of the relay and resistance 32. 
The resistances of these respective paths are of . 
such a value that when plug 304, is inserted in 
jack 322, the current flowing from battery. 32. 
through lamp 33, sleeve of plug 304 and jack 
322, resistance 39 to ground 320 will not be Sufi 
cient to light lamp 32 but, if the path to ground 
be completed through, resistance 32 instead of 
through resistance 38, the current flow Will; be 
sufficient to cause lamp 33 to light. It is evident 
therefore that, when the cord circuit is connected 
to line 303, answering supervisory lamp 33: Will 
remain dark on the high resistance sleeve circuit 
present on a held line but will be lighted on the 
low resistance sleeve circuit present when the line 
is released. Now marginal relay. 3 at the serv 
ice observing position operates in a manner simi. 
lar to lamp 33 just described, i. e., When the 
operating circuit is completed from battery 323 
through the winding of relay. 3, conductor, 0.9, 
inner upper make contact of relay, 212, conductor 
309; sleeve of plug 304 and jack 322 and through 
resistance 39 to ground 329, the current flow is 
not sufficient to cause operation of relay, 323, but 
When the path to ground is completed through 
break contact of relay. 31 and resistance 32 in 
stead of through-resistance 39, the current flow 
is sufficient that the relay, operates. Operation 
of relay f3 in turn competes a circuit' for ener 
gization of lamp 5, traced from battery 325, 
lamp 5, make contact of relay 3 to ground 324. 
Therefore as relay 3-operates in step with lamp 
33 and as it controls by its operation the ener 
gization of lamp f 5 at the service observing post 
tion, the observer, by noting the condition of lanp 

5, may ascertain the condition of. answering 
supervisory lamp 33 at the Switchboard posi 
tion. In a like manner lamp 6 at the service 
observing position indicates the condition of call. 
ing Supervisory lamp 37. 
The Switchboard: Operator, having inserted 

answering plug 304 in jack 322 and having oper 
ated key 305 as mentioned above, now converses 
with the calling party and obtains whatever in 
formation is needed to complete the call. The ob 
Server, through the monitoring connections to the 
answering and calling cords traded above, is en 
abled to listen to the conversation between the 
operator and the calling party. 

ASSunning that the operator finds that the call 
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1,996,213 
she will insert plug 34 in jack 326. Now line 35 
has a circuit similar to that of line 303 and as the 
line is open at its distant end a low resistance 
sleeve circuit will be presented and calling super 
visory lamp 37 will light. (As pointed out above 
the operation of lamp 3 is similar to that of 
lamp 33 which has been explained.) The lighted 
condition of lamp 37 is indicated to the observer 
as relay i4 and lamp 6 at the service observing 
position operate, as pointed out above, in step 
with lamp 37. 
The operator having inserted calling plug 3f4 

in the jack of the desired line operates her ring 
ing key 316 which places ringing potential acroSS 
the tip and ring conductors of the desired line, 
thereby causing operation of the signaling relay 
in the line. As monitoring conductors 308 are 
also connected across the tip and ring of the call 
ing cord, connection of ringing potential to the 
tip and ring by operation of key 36 is repeated 
through conductors 308, conductors 08 and 
through amplifier 2 to receiver , this con 
nection causing a click in the receiver and in 
dicating to the observer that ringing potential 
has been applied to the called line. A Second 
click, caused by release of key 36, indicates to 
the observer the removal of ringing potential. 
Now when the called party responds, calling 

supervisory lamp 37 is extinguished due to the 
increased resistance of the sleeve circuit and 
lamp 6 at the service observing position is like 
wise extinguished indicating to the observer the 
response of the called party. 
The observer is now enabled to listen to the 

conversation of the calling and called parties and 
to observe the condition of the various Supervi 
sory signals. As receiver 02 is connected to the 
answering end of the cord and receiver to the 
calling end, the observer will be able to monitor 
On each line even though the Operator may Oper 
ate one of the “cord splitting keys' such as 38 in 
order to converse with one of the parties to the 
exciusion of the other. Should the operator dis 
connect one or both ends of the cord circuit from 
the connected lines in Order to connect them 
with other lines, the observer Will remain con 
nected to the same cord for observation thereon. 
After the parties have been connected and the 

conversation has been started, the operator will 
ordinarily release her key 305 thereby discon 
necting her telephone Set from the cord circuit. 
Release of key 305 removes ground 354 (lower 
make contact of key) from conductors 306 and 
205 thereby interrupting the energizing circuit 
of lamp 204. The lamp is therefore extinguished 
indicating to the observer that the operator has 
disconnected her telephone set from the cord circuit. 
NoW When the Observer Wishes to disconnect 

from the cord circuit, either before or after the 
termination of the conversation she releases key 

6. Release of key C6 returns receiver 2 
to a monitoring connection on the operator's 
telephone set (through plug Ol, jack 20 and 
conductors 302) and removes battery 82 from 
the sleeve of plug of thereby interrupting the 
Operating path of relay 203 which releases. Re 
lease of relay 203 in turn removes ground 25 
(lower outer make contact of relay 203) from 
conductor 20 thereby interrupting the holding 
circuit of relay 207 which thereupon restores to 
normal. Release of relay 207 in turn removes 
ground 27 from the operating circuit of relay 
22 which thereupon restores to normal thereby 
Opening the monitoring and supervisory connec 

3 
tions between the two ends of the cord circuit 
and the observer. The observer may now with 
draw her plug from monitoring jack 20 or may, 
by again following a procedure similar to that 
outlined above, observe on other cords of the same operator's position. 

It will be apparent from the above that the 
observer has been enabled to follow the progress 
of the call from its initiation to its completion, 
to observe the operation of the various Super 
visory signals, to monitor on the conversations 
of the Subscribers and that of the operator, in 
short, to obtain complete information relative to 
the Service rendered. 
Let it now be assumed that the circuits of Fig. 

1 and Fig. 3 are connected through a link circuit 
of the type shown in Fig. 4 instead of through the 
circuit of Fig. 2. The arrangement shown in Fig. 
4 may be used when it is desired to follow the op 
erations of the Switchboard operator from one 
cord to another as she shifts her own connec 
tions from cord to cord. The circuit of Fig. 4 
operates in conjunction with the circuits of Fig. 
1 and Fig. 3, the operation of which circuits have 
been described in detail above. 
ASSunning now that the observer inserts her 

plug 9 in jack 4 and operates her key 06, 
battery 82 is thereby connected through the 
lower make contact of key 06, sleeve of plug 
f Of and jack 40, conductor 402, through the 2: 
winding of relay 403 to ground 406, relay 43 
operating over this circuit. Operation of relay 
403 connects a plurality of relays, such as 42, 
each of which is individual to a cord Circuit at 
SWitchboard position No. 4, to the conductors 
leading to contacts of the respective cold circuit 
“talk' keys. In the instance of relay 42, ill 
lustrated, the connection is through conductor 
396 which leads to key 305. 
Assuming again now, as we did when describing 

the previous system including Fig. 2, that the 
SWitchboard operator elects to utilize her fifth 
cord in answering a call, she will operate “talk' 
key 305 thereby connecting ground 355 to con 
ductor 306. This completes the operating cir 
cuit of 42 which, when operated, connects the 
monitoring and Supervisory conductors of the ob 
serving position to the calling and answering ends 
of the fifth COrd, in a manner similar to that de 
scribed above in connection with the operation of relay 22. 
Now should the operator release key 305 and 

Operate a similar key in one of her other cord 
circuits, ground 354 will be removed fronn con 
ductor 306, thus interrupting the operating cII. 
cuit of relay 42 which releases and opens the 
observing connections to the fifth cord While the 
operating circuit of a relay similar to 42, but as 
Sociated with the other key operated, will be com 
pleted, thus connecting the observer to the next 
cord. That is, each time one key, such as 395, 
is released and another Operated, an associated 
relay, such as 4.2, is at the same time operated 
thus keeping the monitoring and supervisory con 
ductors of the observer's position in connection 
with the particular cord being used by the Operator. 
The circuits of Figs. 1 and 3 may also be con 

nected by the type of link circuit shown in Fig. 5. 
This type of link circuit may serve a plurality of 
Switchboard positions, two positions being served 
by the circuit illustrated. Jack 50 is associated 
with position #4 while jack 560 might, for ex 
ample, be associated with position #5. The com 
plete circuit associated with jack 560 is not ill 
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4. 
lustrated in detail, as it is similar to that asso 
ciated with jack 5 which is shown, but it might 
be here pointed out that each jack has associated 
with it relays, (in the instance of jack 50, relays 
593 and 51 and in the instance of jack 560, re 
lay 563 and a relay similar to 59, not shown) 
which serve to direct the link, when seized, to the 
proper 333ition. Lamps, such as 5 and 56, 
are associated with each jack to indicate. When a 
common lick is in use. These lamps are con 
nected in multiple so that they are energized Si 
multaneously. A group lamp, common to all the 
positions served by the one link circuit may of 
course, be utilized if desirable rather than a lamp 
individual to each position. The link circuit is 
provided at each end with a selector, selector 502 
Serving to “find' or select the conductors leading 
to the proper observer's position and selector 5f 2 
Serving to “find' or select the conductors lead 
ing to the proper cord circuit. The wiring of 
the selectors has not been completely shown, in 
the instance of selector 532, only the wiring of 
the fourth contacts of each arc, which are asso 
ciated with observer's position #3, being com 
pletely shown and in the instance of Selector 
52, only the wiring associated with cord it 5 being 
completely shown. 
Referring now to the system of Figs. 1, 5 and 3, 

et us assurne, as before, that the observer in 
sets her plug 9 in jack 50 thereby connecting 
right-hand receiver (2 over conductors 34 and 
322 for monitoring on operator's telephone set 
3 . The observer now operates key 6 which 
completes a circuit from receiver 2, amplifier 
i5, conductors 3, outer upper and inner lower 
make contacts of key 6, conductors 7 to the 
fourth contacts of the Seventh and eighth arcs 
{}f selector 52. Operation of the key also con 
nects batte; y 82 through the sleeve of plug 0 
and jack 58, winding of relay 553, upper break 
Contact of relay 53, break contact of relay 505 
to ground 56, 'elay 583 operating over this cir 
clit. Operation of relay 53 (1) removes ground 
5 fron the fourth contact of arc it of selector 
532 (previously supplied through lower break 
contact of relay 5G3) and connects ground 507 
to the fourth contact of arc 2 of the Selector 
(lower inner nake contact of relay 53), (2) re 
roves g. und 5 from its own operating cir 
cuit and Substitutes a holding ground 5 (inner 
upper make contact of relay 583), (3) completes 
a circuit froin battery 538, winding of relay 505, 
upper gilter nalke contact of relay 53 to ground 
5 , relay 535 operating over this circuit, and 
(4) contpletes a circuit for attery 59, winding 
of relay 58, lower outer make contact of relay 
533 to gi"ound 57, relay 50 operating over this 
circuit. The operation of relay 595 completes a circuit 
from battery 5:2, lamp 5 , lower outer make 
contact of relay 595 to ground 594, as well as a 
circuit, fron battery 566, lamp 56, lower outer 
make carnac, of relay 55 to ground 533, lamps 
5 and 563 being lighted over this circuit to in 
dicate to other observers that the cornmon link 
circuit is in use. 

Now", assunning that the operator has operated 
her “talk' key 395, a circuit is completed from 
battery 5 3, winding of relay 544, upper inner 
make contact, of relay 50, upper inner break 
contact of relay 5 5, lower outer make contact 
of relay 51), conductor 335 to ground 354, relay 
5:4 operating over this circuit. Ground 354 is 
also applied, through conductor 306 and lower 

19962:13; 
outer make contact of relay 5f 9, to the first con 
tact of arc # of selector 53 thereby complet 
ing a circuit through brush 56, break contact 
and winding of stepping magnet 59 to battery 
529, this circuit being effective to start selector 
52. is also applied through conductor 306 and middle 
upper shake contact of relay 54 to the sixth con 
tact of arc #2 of Selector 52. 

Selector 52 having been started, as previously 
mentioned, continues its stepping action by virtue: 
of an operating circuit traced from battery 529, 
winding of stepping magnet 59, break contact of 
stepping magnet 59, brush 5, 6 and contacts of 
arc if f of selector 52, upper outer break con 
tact of relay 55 and upper break contact of re 
lay 522 to ground 52. This stepping action con 
tinues until the Sixth contacts of the arcs are 
reached whereupon a circuit is completed from 
battery 523, winding of relay 522, brush 57, 
sixth contact of arc: #2 of selector 52, middle 
lipper make contact of relay 54, conductor 396, 
lower make contact of key 325 to ground 354, 
relay 522 operating over this circuit. 
The operation of relay 522 interrupts, at its up- . 

per break contact, the operating circuit traced 
above by which the stepping magnet 59 of se 
lector 52 was energized and the selector there 
fore stops with its brushes, 516, 5 and 58 in 
engagement with the sixth contacts of arcs # , 
#2 and it 3 espectively. The operation of relay 
522 also completes a circuit traced from battery 
324, winding of relay 55, upper make contact of 
relay 522 to ground 52 , relay 55 operating 
Over this circuit. 

Relay 55, upon operating, locks up on a circuit, 
controlled by relay 505, traced from battery 524, 
Winding of relay 35, lower inner nake contact 
of relay 55, upper inner make contact of relay 
535 to ground 525 and, by its operation, (1) com 
pletes a path from battery 52, winding of step 
ping magnet 528, break contact of stepping mag 
net 528, brush 529 and first contact of arc it 
of Seiector 682, lower outer make contact of re 
Jay 55 to ground 526, stepping magnet 528 
being energized over this path to start, the brushes 
of selector 592, and (2) interrupts, at its upper 
inner break contact, the energizing path of re 
lay 54 which thereupon releases. 
Release of relay 5, 4 interrupts, at its middle 

lipper nake contact, the energizing circuit of re 
lay 522 which thereupon releases. The release 
of relay 522 does not again start Selector 52 
(energizing circuit, thereof previously completed 
through break contact of relay 522 when in re- ; 
leased condition) however, as the energizing cir 
cuit of stepping magnet 59 has been previously 
interrupted by operation of relay 5:5. 
The stepping action of magnet 528 having been 

Stated, as stated, above, continues as ground is 
applied to each contact of arc it from relays 
(similar to 53) associate: thereWith, until the 
brushes reach the fourth contacts of the arcs 
when the energizing circuit is interrupted, relay 
503 being in operated condition thereby remov 
ing ground 586 from the fourth contact of arc 
if , and the selector brushes stop. 
Now with the brushes of Selector 593 in Con 

tact, the fourth contacts of the associated arcs 
and with the brushes of Selector 52 in contact 
with the Sixth contacts of the associated arcs, a 
circuit is completed to operate relay 539, traced 
from battery 599, upper outer make contact of 
relay 59, winding of relay 53), sixth contact 
of arc. #3 of selector 52, brush 58, lower middle 

By the operation of relay 54, ground 354, 
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1,906,213 S 
make contact of relay 5f 5, upper outer make con- Serving position, a telephone operator's position, 
tact of relay 55, brush 538 and fourth contact 
of arc #2 of selector 592, lower inner make con 
tact of relay 503 to ground 30, relay 530 oper 
ating. 
AS previously pointed out monitoring conductor 

pairs t and 8 are connected to the fourth 
contacts of arcs it and #8 and arcs #4 and #5 
respectively of selector 582 and operation of re 
lay 539 connects these conductors, through its 
two Outer upper and its two inner lower make con 
tacts, to conductor pairs 3CR and 308 respectively 
and through these last mentioned conductors to 
the answering and calling ends of the cord cir 
cuit. In the Same manner supervisory conductors 
09 and are connected through conductors 

389 and 30 to the sleeve circuits of the answering 
and calling cords. 
AS in the instances of the two systems previ 

Ously described, the observer through conductors 
30 and 308 is now enabled to monitor on the con 
Versations of the two Subscribers as well as that 
of the operator and is, by operation of lamps 6 
and fs, appraised of the conditions of the super 
Visory signals 313 and 37. In fact the func 
tioning of the system, in general, is similar to that 
described above, the type of connecting link cir 
cuit alone being different. 

ASSunning now that the observer, having fin 
ished her check, removes her plug 0 from jack 
50 (or restores key O6 to normal position), the 
energizing circuit of relay 503 is interrupted by 
removal of battery 82 and the relay therefore 
restores to normal. The release of relay 503, (1) 
places ground 506 on the fourth contact of arc it 
of selector 502 thus completing an energizing cir 
cuit for stepping magnet 528 and starting the 
brushes which continue to rotate until they reach 
normal position or until another ungrounded con 
tact is found on arc # , (2) interrupts the oper 
atting path of relay 3) by removal of ground 507, 
relay 50 thereby restoring to normal and (3) 
interrupts the energizing path of relay 565 by re 
moval of ground 50, relay 505 thereupon restor 
ing to normal. 

Release of relay 50 interrupts the operating 
path of relay 530 by removal of battery 509, re 
lay 530 thereupon restoring to normal, while the 
release of relay 505, by removing ground 525 from 
the holding path of relay 5 5, causes its release. 
Release of relay 55 extends the operating path 
of selector magnet 59 through its (relay 55) 
upper Outer break contact to the break contact 
of relay 522 and thereby to ground 52, the step 
ping naagnet being energized over this circuit to 
rotate the Selector brushes to normal position. 
The circuits now having been restored to nor 

mal condition may be utilized for the next obser 
Vation. 
While certain specific embodiments of the in 

vention have been selected for illustration and 
description, it is not intended to indicate that 
the invention is so limited. It is, in fact, in 
tended to indicate the limitations of the invention 
only by the attached claims. 
What is claimed is: 
1. In a service observing system, a busy tele 

phone channel, a cord circuit associated there 
with and means for observing on the busy tele 
phone channel at any time while the cord is 
associated thereWith, Said means including con 
ductors independent of the telephone channel 
connected to the cord circuit associated with the 
busy channel. 

2. In a Service observing system, a service ob 

a cord circuit at said operator's position compris 
ing answering and calling cord conductors for 
interconnecting telephone lines, and automatic 
means for connecting the service observing posi 
tion to said answering aid calling cord conduc 
tors for purposes of observation. 

3. In a Service observing System, a Service ob 
Serving position, a telephone operator's position, 
an operator's cord circuit at Said operator's posi 
tion including answering and calling cord con 
ductors for interconnecting telephone lines, and 
automatic means initiated at the Service observ 
ing position for connecting the service observing 
position to the answering and calling cord con 
ductOrS. 

4. In a service obs; rving Systein, a means for 
observing on a busy telephone channel compris 
ing conductors connected to each end of an oper 
ator's cord circuit independent of the plug ter 
minals of Said cord circuit. 

5. In a service observing system, an operator's 
cord circuit, a service observing position, and link 
circuits connecting each end of said cord circuit 
independently to Said position. 

6. In a service observing System, telephone 
lines, a service observing position, an Operator's 
position, a plurality of cord circuits for inter 
connecting said telephone lines at the operator's 
position, a key associated with each cord circuit, : 
a link circuit independent of said telephone lines, 
means for connecting one end of the link circuit 
to the service observing position, and means con 
trolled by operation of a key associated with One 
of the cord circuits for connecting the other end : 
of the link circuit thereto. 

7. In a service observing system, a Service ob 
serving position, an operator's position, a plu 
rality of jacks at the operator's position, tele 
phone lines terminating at said jacks, cord cir 
cuits at the operator's position for interconnect 
ing the telephone lines, means at the service ob 
serving position for monitoring On a telephone 
line connected by a cord circuit and means, also 
at the observing position, for indicating the con 
dition of the sleeve circuit associated With Said 
connected line. 

8. In a telephone exchange system, a Service 
observing position, a plurality of op3rators' posi 
tions, a plurality of cord circuits associated with 
each operator's position, a link circuit and an 
automatic switching mechanism at each end of 
the link circuit, one switching arrangement Serv 
ing to connect one end of the link circuit to One 
of the cord circuits and the other switching ar 
rangement serving to connect the other end of 
the link circuit to the service observing position. 

9. In a telephone exchange system, a service 
observing position, an operator's position, a plu 
rality of jacks at the operator's position, tele 
phone lines terminating at Said jacks, Supervisory 
Signals at the operator's position for indicating 
the condition of Said telephone lines and signals 
at the observing position for indicating the con 
dition of said Supervisory signals. 

10. In a service observing System, a Service ob 
serving circuit, an operator's position, telephone 
lines terminating at Said operator's position, link 
circuits at said operator's position for intercon 
necting Said telephone lines and means for con 
necting each end of one of Said link circuits inde 
pendently to said service observing circuit for 
observing on Said link circuit. 

11. In a telephone exchange System, a Service 
observing position, an operator's position, a plu 
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rality of jacks at the operator's position, tele 
phone lines terminating in said jacks, a plurality 
of link circuits for interconnecting said telephone 
lines and means for connecting each end of one 
of said link circuits independently to the service 
observing position for observing On Said link 
circuit. 

12. In a telephone exchange System, a Service 
observing position, an operator's position, tele 
phone lines terminating at the operator's posi 
tion, a plurality of link circuits at the operator's 
position for interconnecting the telephone lines, 
means for connecting the Service observing posi 
tion and the operator's position, and means at 
the observing position for indicating which link 
circuits are being used for interconnecting Said 
lines. 

13. In a service observing system, a service ob 
Serving circuit, a plurality of operator's cord 
circuits for interconnecting telephone lines and 
means operating without attention on the part 
of the service observing operator for connecting 
the observing circuit independent of said tele 
phone lines in turn to each cord circuit utilized 
for interconnecting the telephone lines. 

14. In a Service observing System, telephone 
lines, a plurality of telephone operators' positions, 
an Operator's telephone circuit at each of Said 
operators' positions, a plurality of cord circuits 
for interconnecting said telephone lines at each 
of Said operators' positions, means for connect 
ing any of Said operator's telephone circuits to 
any cord circuit at her position, a plurality of 
Service obServing circuits, means for connecting 
One of Said Service observing circuits to any one 
of said operator's telephone circuits, other means 
for disconnecting said service observing circuit 
from the operator's telephone circuit, and auto 
matic SWitching means, jointly responsive to the 
operation of said other means and said means for 
connecting the Operator's telephone circuit to a 
cord circuit, for establishing a connection inde 
pendent of the telephone lines and the operator's 
telephone circuit between the service observing 
circuit and the cord circuit connected to the op 
erator's telephone circuit. 

15. In a service observing system, telephone 
lines, a plurality of telephone operators' positions, 
an operator's telephone circuit at each of said 
operators' positions, a plurality of cord circuits 
for interconnecting Said telephone lines at each 
of Said Operators' positions, means for connect 
ing any of Said operator's telephone circuits to 
any cord circuit at her position, a plurality of 
Service observing circuits, means for connecting 
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one of said service observing circuits to any one 
of Said Operator's telephone circuits, other means 
for disconnecting said service observing circuit 
from the Operator's telephone circuit, and auto 
matic Switching means, jointly responsive to the 
Operation of Said other means and said means for 
connecting the operator's telephone circuit to 
a cord circuit, for establishing independent con 
nections between each end of the cord circuit con 
nected to the operator's telephone circuit and the 
Service observing circuit. 

16. In a service observing system, telephone 
lines, an operator's cord circuit for interconnect 
ing said telephone lines, an operator's telephone 
circuit associated with said cord circuit, a Service 
observing position and a link circuit independent 
of Said telephone lines and of said operator's tele 
phone circuit, for connecting said cord circuit 
and Said observing position for observing on said 
cord circuit. 

17. In a Service observing system, telephone 
lines, a Service observing circuit, a plurality of 
Operators' cord circuits for interconnecting said 
telephone lines, and means including an auto 
natic selector Switch for connecting said service 
observing circuit independent of said telephone 
lines With one of said cord circuits for observing 
thereon. 

18. In a service observing System, telephone 
lines, a plurality of service observing circuits, a 
plurality of Operators' cord circuits for intercon 
necting Said telephone lines, and means includ 
ing an automatic Selector switch for connecting 
One of Said Service observing circuits independent 
of Said telephone lines with one of said cord cir 
cuits for observing thereon. 

19. In a service observing system, telephone 
lines, a Service observing position, a plurality of 
Operators' cord circuits for interconnecting said 
telephone lines, an operator's telephone circuit 
associated With said cord circuits, and means 
controlled at said service observing position for 
Connecting said position independent of said tele 
phone lines and of Said Operator's telephone cir 
cuit with one of said operators' cord circuits for 
observing thereon. 

20. In a Service observing system, telephone 
lines, a plurality of service observing positions, 
a plurality of operators' cord circuits for inter 
connecting Said telephone lines, and means in 
cluding a plurality of automatic selector Switches 
for connecting one of said positions independent 
of said telephone lines with one of said operators' 
cord circuits for observing thereon. 
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