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2,075,527 

PATENT OFFICE 
2,075,527 

TELEPHONE SYSTEM 

Franklin A. Korn, Elizabeth, N. J., and Oscar 
Myers, Brooklyn, N. Y., assignors to Bell Tele 
phone Laboratories, Incorporated, New York, 
N. Y., a corporation of New York 

Application March 11, 1936, Seria No. 68,257 
12 Clairms. 

This invention relates to telephone systems and 
has for its object to facilitate the completion of 
no-test connections. 
More Specifically the invention relates to a tele 

phone System employing cross-bar type Switches 
controlled by markers which test both the line and 
the links having access thereto and normally 
direct the completion of the connection only when 
an idle line and a set of idle links are simultane 
ously available. In accordance with the present 
invention, when a connection is desired with a line 
irrespective of its busy or idle condition, for ex 
ample for testing purposes, the seizure of the 
marker over a no-test trunk permits the com 
pletion of the connection over the regular equip 
ment if the line tests idle and over special equip 
ment if the line tests busy. The line test is de 
layed until the marker has connected with the 
group of lines containing the wanted line and has 
prepared its SWitching control connection with the 
no-test trunk. If the line is busy the locked con 
dition of the hold magnet prevents the operation 
of any others of the line terminals and therefore 
the marker connects an identifying potential to 
the sleeve of the line junctor over the sleeve of the 
line, tests for this potential with a group of polar 
ized relays and connects with the wanted line by 
establishing a second connection with the identi 
fied line junctor. 
These no-test control circuits form a part of the 

disclosure of the application of W. W. Carpenter, 
Serial No. 68,262, filed March 21, 1936, to which 
reference is hereby made for such details of opera 
tion as may be omitted from the following descrip 
tion. 
The invention will be more clearly understood 

from a consideration of the following specification 
in connection with the drawings, in which 

Fig. 1 shows the arrangement of Figs. 3 to 25, 
inclusive; 

Fig. 2 shows the Schematic arrangement of the 
circuits necessary for carrying out the invention; 

Fig. 3 shows an incoming junctor particularly 
adapted for use in making no-test connections; 

Fig. 4 shows the no-test junctor connector; 
Fig. 7 shows the subscriber's line and part of the 

equipment employed in reaching the line; and 
Figs. 5, 6, and 8 to 25, inclusive, show the termi 

nating marker which controls the establishment 
of the connection. 

Figs. 5, 6 and 8 to 25, mentioned above, as show 
ing the terminating marker are substantially 
copies of a portion of the drawing of the above 
identified Carpenter application and correspond 

(Cl. 179—175.2) 
respectively to Figs. 33, 34, 39 to 41, 45 to 49, 52 to 
55 and 59 to 64 of that drawing. For convenience 
in consulting the above application the same ref 
erence characters have been used. 

Referring to Fig. 2, no-test connections are 
chiefly made by the test desk to obtain connection 
With the line for test or repair, or by an 'A' oper 
ator, in order to verify a busy condition. When 
the test man seizes a no-test trunk terminating in 
an incoming junctor or an 'A' operator seizes a 
verification trunk, also terminating in an incom 
ing junctor, the seizure of the junctor signals the 
terminating link which establishes a connection 
between the uncoming junctor and a 'B' opera 
tor's Sender. The 'B' operator's Sender hunts 
for an idle “B” operator's position and signals the 
'B' operator. The test man or 'A' operator then 
asks the 'B' operator for the Wanted line and the 
Operator records the line number in the Sender. 
The Sender then Operates the marker connector, 
and transmits to the marker connector a signal 
which it receives from the incoming junctor indi 
cating that a special connection is desired. The 
marker connector, therefore, seizes a special 
marker and the registration is transferred. When 
the registration has been translated, the marker 
by means of the line choice connector connects 
with the group of lines in which the wanted line is 
located and then by means of an incoming con 
nector closes a second path to the incoming junc 
tor. Over this path the incoming junctor trans 
mits a signal to the marker that a no-test connec 
tion is desired. The marker tests the line and if 
the line is idle establishes the connection in the 
usual manner. If the line is busy the no-test junc 
tor connector is used to connect the incoming 
junctor with the line link with Which the Wanted 
line is connected. The no-test connection is held 
under the control of either the incoming junctor 
or the Wanted line, the connection being released 
whenever either end disconnects. 

Referring now to the detail circuits, when the 
test man Wishes a connection with a line for test 
purposes he inserts the plug of his test cord in 
the jack 300 of a trunk terminating in a no-test 
incoming junctor. High resistance battery from 
the cord is connected to the sleeve of the jack, and 
battery and ground are connected to the tip and 
ring terminals of the jack. A circuit is therefore 
closed over the back contacts of relay 30 and 
through the winding of relay 302 operating relay 
302. Relay 392 operates relay 34 which extends 
the high resistance battery connected to the sleeve 
of the jack 390 over its left front contact to the 
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4 
tion to terminal 63 ?il, over conductor 323 to 
the Winding of the associated hundred-block 
relay. This relay represents the group of ter 
minals. Within which the called line is located 

5 and prepares the circuits for five twenty-block 
relayS. 
The connection of ground to terminal 633 in 

cross-connecting rack 630 serves to operate one 
of the relays 5300, 5302, 5304, 5306 or 5308. AS 

l0 suming that terminals 63 f3 is connected to ter 
minal 639, a circuit is closed over conductor 
6320 to the lower winding of relay 5308 and 
battery. Relay 5308 extends its operating ground 
over its inner lower front contact, conductor 

l5 63 8 to battery through the left winding of relay 
6302. Relay 6302 locks through its right wind 
ing and right contact, conductor 632, outer 
right back contact of relay 602, conductor 607 
to ground at the inner left contact of relay 

20 4835. 
With relay 6302 operated, the circuits of the 

five twenty-block relays prepared by the hundred 
block relay are extended over the left armatures 
of relay 6302 to the Outer lower armatures of relays 

25 5339, 5302, 5304, 5306 and 5308. Since relay 5308 
is operated, a circuit is closed from ground 
through the winding of relay 53 f, outer lower 
back contact, of relay 5309, Outer lower front con 
tact of relay 5398, conductor 6322, inner left con 

80 tact of relay 6302, and conductor 32 15 to the wind 
ing of the desired twenty-block relay. The twen 
ty-block relay, in operating, connects ground over 
conductor 3267 through the left winding of relay 
4535 to battery as a signal to the marker that a 
block of twenty lines has been selected. Relay 
4535 extends its operating ground to the winding 
of relay 4536 Which also operates. 
The twenty-block relays also close tWO coSS 

connecting points for each of the twenty line 
40 circuits. One set of twenty contacts or sleeve 

contacts are cross-connected to the hold magnets 
and sleeve terminals of the lines. The other set 
of twenty contacts or number control contacts 
are cross-connected to the windings of level relayS, 

45 winich transmit to the marker the location and 
class of the called line. The relayS belonging to 
one line group have their windings multipled to 
gether and connected to a relay in group 590 to 
5903, to a relay 59G to 593 or temporarily to 

50 ground according to the class of the called line. 
The relays of the No. 0 line group lead to relays 
590 and 590; the relays of the No. 1 line group 
to relays 590 and 59 , etc. 
Assuming that the Wanted number refers to 

55 the line shown in Fig. 7 which is an individual 
line, the operation of the twenty-block relay con 
nects the sleeve terminals of the tWenty lines 
belonging thereto to the windings of tWenty test 
relays 520 and 52 9. The test circuit for line 

60 700, for example, extends from the winding of 
hold magnet 26 and the sleeve contacts of the 
cross-points of vertical row in primary line 
switch 7, over conductor 20, through the line 
group control circuit 72 fand the line choice con 

65 nector 5 to conductor 329, inner right back 
contact of relay 459, inner left back contact of 
relay 4525, winding of relay 529, conductor 525, 
outer left front contact of relay 4833, to battery. 
Similarly, the sleeve contacts of other lines are 

70 connected to the windings of relays 5200-5209, 
520, etc. If any of these twenty lines is busy, 
ground on the sleeve conductor Will operate the 
corresponding test relay. 
When relay 4833 operated, as above mentioned, 

75 circuits were prepared for polarized relay 453 

2,075,527 
from battery over the inner left front contact of 
relay 4833, conductor 4865 to both windings of 
relay 4534, extending through the lower winding 
and resistance 4.533, over conductor 4539 to ground 
at the inner right front contact of relay 4833. A 
Second circuit extends through the upper winding 
of relay 4534 to ground at the back contact 
of relay 4535. In parallel to this last ground 
a circuit extends through condenser 4538, con 
ductor 4540 to ground over the middle left con 
tact of relay 4833 and resistance 483f. The upper 
Winding of relay 4534 holds the relay contact in 
the position shown, overcoming the effect of the 
lower Winding. Ground on both sides of con 
denser 4538 holds it discharged. 
When the tWenty-block relay serving the Wanted 

line has been operated, in turn operating relay 
4535, as above described, relay 4535 opens the 
Circuit through the upper winding of relay 4534 
allowing the lower winding to become operative 
and close the right contact of the relay. However, 
Current flows in the circuit through condenser 
4538 until that condenser is charged, thus contin 
uing the opposition to the lower winding for a 
definite time and delaying the closure of the right 
relay contact. The purpose of this delay is to 
allow sufficient time for all of the relays of group 
5200 to 529 which have been connected to busy 
lines to operate fully. 
When relay 4534 closes its right contact, it ex 

tends ground Over that contact, normal contacts 
of relays 4530 and 453, conductor 454, inner left 
front contact of relay 470, conductor 474, outer 
right front contact of relay 5933, conductor 424, 
second left front contact of relay 470, conductor 
5255, resistance 5248, left back contact of relay 
4526, conductor 4542, back contact of relay 530, 
conductor 534, left back contact of relay 3900, 
conductor 3923, outer left back contact of relay 
602, conductor 609, outer left front contact of 
relay 483, right back contacts of relays 48 and 
482, inner left front contact of relay 483, left 
front contact of relay 484, conductor 4866, inner 
left front contact of relay 5242, right back contact, 
of relay 4529, to the left armature of relay 529 
connected to the Wanted line. 

If relay 529 were operated, during a normal 
call, the circuit above traced would extend over 
the front contact of that relay, left back contact 
of relay 5239, conductor 5253, left back contact of 
relay 470, conductor 5934, to the winding of busy 
back relay 3908 and battery. Relay 3908 func 
tions to return a busy back signal to the calling 
Subscriber. In the case of a call from a no-test 
junctor, with relay 470 operated, the circuit 
would extend over the front contact of relay 52 9, 
left back contact of relay 5239, conductor 5253, 
outer left front contact of relay 470, to the Wind 
ing of relay 4703 and battery. The function of 
relay 403 will be described hereinafter. 
ASSuming that the wanted line is idle and relay 

529 is not operated, the circuit extends over the 
back contact of relay 529, to the winding of relay 
45f 9 and battery. Relay 459 locks over its inner 
left front contact and the right back contact of 
relay 453 f to grounded conductor 608. It also 
disconnects this ground from the winding of relay 
5933, releasing this relay, which in turn opens 
the operating circuit for relay 459. 

Relay 459 disconnects relay 5239 from the 
number control contact of the Selected line on 
the twenty-block relay, and connects ground to 
that contact. Since it was assumed that line OO 
was an individual line, that contact is connected 
to the corresponding winding of the proper level 
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2,075,527 
relay and thence to conductor 3223, winding of 
relay 590, Winding of relay 5932 and battery. 
Relay 5900 prepares for the test and seizure of 
the proper Switches and links for connecting the 

5 line with the incoming junctor. The level relay 
also operates in this circuit. 

Before proceeding with the description of the 
establishment of the connection, the test of other 
types of lines will be mentioned. If the called 

10 number referred to the tip party on a party line, 
the number control terminal on the twenty-block 
relay would have been connected to a differeint 
Winding Of the level relay and, tinerefore, to te 
winding of relay 599. Relays 59 and 59. 

l5 differ Only in their control of ringing. 
If the called number had indicated an inter 

mediate line in a terminal hunting group, the 
number control terminal belonging thereto Would 
have been connected at one side over the back 

20 contact of relay 459 to the Winding of relay 5239 
and at the other side through a third Winding. Of 
the level relay to ground over the front contacts 
of relay 5933. Since relays 52.46 and 5243 were 
not operated this circuit would be incomplete, 

25 relay 5239 unoperated and no terminal hunting 
performed. When relay 459 operates and relay 
5933 releases, ground is substituted for relay 5239 
and battery through the winding of relay 5909 
for ground, relay 5900 operating to give the 

30 location and class of the line. 
Connection. to idile line 

Returning to the establishment of the original 
call the operation of relay 5900 indicates the 

35 frame on which the wanted line is located and 
connects relay 5920 through the line choice con 
nector to the line group control circuit. When 
the control circuit is free it is seized for use With 
this call and relay 5920 operates, as well as a 

40 relay in the line choice connector, indicating that 
the line group control circuit is ready. These 
relays in combination with the level relay prepare 
the operating circuits of the primary and sec 
ondary select magnets of the line link group Serv 

45 ing line TOD as Well as the test circuits for the 
line links. Relay 592 also closes a circuit from 
ground at its outer right contact, conductor 5940, 
winding of multi-contact relay 600 and battery. 
This relay prepares ten circuits for testing the 

50 ten line links of the horizontal group and ten 
circuits for operating the ten corresponding 
Select magnets of the primary line SWitch. These 
circuits extend in multiple to the line group and 
control circuit where the operation of the hori 

55 Zontal group relay extends them to a particular 
eve. 
In addition relays 60 to 603 operate one of 

the relays 628) and S20 to indicate whether the 
frame is an odd or an even frame and one of the 

60 relays 622 and 623 to indicate whether it is a 
left or right frame. Relay 60 operates relays 
62; and 62 C2 to further identify the line frame. 
Relay 62 prepares the operating circuits for 
ten hold magnets of the Secondary line SWitches 

5 serving the wanted line, while relay 6202 prepares 
the circuits for testing ten incoming links and for 
operating a line junctor relay in the line choice 
connector circuit, which in turn closes circuits 
for testing ten line junctors and further extends 

7 () the circuits for Operating the Secondary line 
SWitch hold magnetS. 
Relay 3 in the incoming junctor, operates 

the select magnet individual to the junctor in the 
primary incoming selector and causes the Opera 

5 tion of the select magnets of the ten Secondary 

6 5 

and connector 32. 

5 
incoming selectors corresponding to the ten in 
coming links serving the junctor. These selec 
tors and links are included in the incoming link 

The line group and control 
circuit operate the ten select magnets of the 
Secondary line SWitches for the ten line junctors 
Which Serve the Wanted line. 
AS Set forth in the above-mentioned Carpenter 

application ten line links serve any one line and 
tWenty incoming links serve any one incoming 
juinctor but only ten may be used in reaching a 
particular line frame. TWO hundred line junc 
tors interconnect the Secondary line Switches and 
the Secondary incoming Switches. Different 
nuinbers of line junctors are available according 
to the number of line choices in incoming frames. 
Where more than ten line junctors interconnect 
the same line and incoming frame they are di 
vided into groups. 
A channel connecting a line With an incoming 

junctor includes in combination a particular line 
link, a line junctor and an incoming link. In 
Order to determine whether an idle channe is 
available, the ten line links and ten incoming 
links are tested simultaneously with the line 
junctors which connect them and, if more than 
one group of line junctors may be used, the test 
may be repeated in combination. With a Second 
group of line junctors. The group of line junc 
tors to be tested is selected by a line junctor relay 
in the line choice connector which is operated 
under the control of relays 6292 and 6203, which 
corresponds to the inconing SWitch frame, relay 
6204, which is individual to the line choice and 
the relays of Fig. 20 which indicate whether the 
first, second or other group of line junctors is to 
be tested if more than one group is available. 
Two relays are provided for testing each chan 

nel, One for testing the incoming link and line 
junctor and the other for testing the line link. 
These are relays 340 to 349 and 3420 to 3429, 
respectively. The test circuit for the line link 73 
extends from the sleeve conductor of that link 
through the line group and control circuit 2 and 
the line choice connector to conductor 3248, in 
nermost contact of relay 600, conductor 693, 
outermost left; back contact of relay 54, con 
ductor 546, inner lower back contact of relay 
3409, winding of relay 3429, to battery. Nine 
similar circuits testing the other nine line links 
serving the Wanted line are extended to the Wind 
ings of relays 3420 to 3424, 3425, etc. If any 
of the links are busy, they will be grounded and 
the test relay will operate. 
In preparation for the test for and selection 

of an idle channel, relay 4835 when Operated, 
closes a circuit from ground at its second right 
contact over conductor 486 to battery through 
the winding of relay 4 which supplies the 
upper windings of relays 34) to 349 with bat 
tery. At the same time ground on conductor 
48TS extends over the normal contacts of relays 
3409 to 3400, through the winding of relay 43 
and battery. 

In addition relay 4833 connects battery over 
conductor 4865 to the windings of relay 4 G3. 
The upper winding of relay 496 is connected 
through resistance 407 to ground at the middle 
right contact of relay 4833 and the lower winding 
to ground at the lower back contact of relay 8 
and through condenser 4 f5 to ground over the 
outer right contact of relay 4833 and resistance 
4832. The lower winding tends to hold the con 
tact of the relay open while the upper Winding 
tends to close it. 
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6 
The test circuit for the incoming link extends 

from the sleeve conductor of the link, through 
the incoming connector 32 to conductor 5746, 
armature 62 5 of relay 6202, conductor 626, 

5 outer upper back contact of relay 3409, lower 
winding of relay 349 and battery. In this case, 
the remaining nine incoming links, as determined 
by relay 6202, are tested by the lower windings of 
relays 340, 344, 345, etc., and where a link 

10 is marked busy by a grounded sleeve the cor 
responding relay operates. 
Since the precise manner of connecting the 

group of line junctors for test has been set forth 
in detail in the above-identified Carpenter appli 

l3 cation, and since it forms no part of the present 
invention, it will not be taken up in detail. AS 
suming a first test, relay 6400 will be operated 
as described in the Carpenter application, in turn 
operating the normal pattern relay 3300 over con 

20 ductor 6408. The normal pattern relay 3300 con 
nects the ten line junctors selected by the line 
junctor relay through to the ten channel test 
relays. The circuit for the first line junctor relay 
extends from ground in the incoming connector 

25 32 over conductor 5749, terminal 627 at cross 
connecting rack 628, cross-connected to terminal 
622 at rack 6222, conductor 6223, front Contact 
of relay 6490, conductor 6409, terminal 6224 at 
rack 6225, cross-connected to terminal 6220 at 

30 rack 62 9, upper contact of the inner set of arma 
tures of relay 6202, conductor 6226 to the line 
choice connector and the winding of the line 
junctor relay which connects the test leads and 
the operating circuits for the hold magnets of the 
selected ten junctors to the armatures of relay 
330. 
With the line junctor relay operated, one test 

circuit extends from the sleeve conductor of the 
line junctor, over the line junctor relay through 

40 the line choice connector to conductor 3256, 
armature 330 t of normal junctor pattern relay 
3300, conductor 3302, middle upper back contact 
of relay 3409, upper Winding of relay 349, con 
ductor 3433, front contact of relay 40 and bat 

45 tery. 
A circuit has now been prepared for each of the 

relays 3420 to 3429 and two circuits for each of 
the relays 340 to 349. Relays 340 and 3420 test 
parts of the same channel comprising one line 

50 link, one incoming link and one line junctor con 
necting the two links. If any one of the elements 
of a channel is busy, the channel cannot be used. 
When the line junctor relay operated, the 

marker closed a circuit for relay 404, which in 
55 dicates that the incoming trunk and connector 

are connected With the marker, that the proper 
line group or frame, horizontal group and line 
junctor group have all been connected with and 
that the channel test circuits should be complete. 

60 Relay 41 06 is a timing relay similar to relay 
4534. With relay 4 iO4 released, condenser 405 
is shunted and the current in the lower Winding 
of relay 46 overcomes that in the upper Winding. 
When relay 404 operates, it opens the circuit 

65 of the lower winding, but condenser 45 charges 
through that Winding to produce a current flow 
which delays the closure of the relay contact for 
a sufficient length of time for the test relays to 
operate. 

70 When relay 406 closes its contact it prepares 
a channel selecting circuit which extends from 
grounded conductor 4876, back contact of relay 
402, upper front contact of relay 403, contact 
of relay 4G6, outer right back contact of relay 

75 403, inner upper back contact of relay 40, to 
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the upper armature of relay 3420. If relay 3420 
is operated, the circuit extends to the armature 
of the next relay of this group over the front 
contact of relay 3420. If relay 3420 is unoperated 
the circuit extends over the back contact of re 
lay 3420 to the armature of relay 340. 
340 is operated, the circuit extends to the arma 
ture of the same relay as from the front contact 
of relay 3420. If relay 340 is also idle, the cir 
cuit extends to the winding of relay 3400. Simi 
lar circuits are closed by each of the relays of 
the two groups. Therefore, if any element of a 
channel is busy and that channel cannot be used, 
the selecting circuit is advanced to the next set 
of channel testing relayS. 
Assuming that the tenth channel is available 

on the first test, neither relay 3429 nor relay 349 
Will be operated and the channel selecting circuit 
Will extend to the Winding of relay 3499 and bat 
tery. As soon as relay 3409 operates, it locks 
over its inner upper front contact to grounded 
conductor 4876, and opens the operating circuit 
of relay 403 which in turn opens the operating 
circuit of relay 3469. 

Relay 3409 initiates the establishment and test 
of the connection. At its outer lower front cOn 
tact relay 3409 operates the primary Select mag 
net of the corresponding line link. It also trans 
fers the sleeve of the incoming link to the winding 
of relay 468 which operates and locks if the con 
dition of that link is satisfactory. The line link 
is tested by relay 409, which in turn operates re 
lay 4f 0. With relay 40 operated, the line link 
is transferred to the Winding of relay 42 and 
battery over the upper back contact of relay 
4ff. With relays 409 and 40 operated, 
ground is extended to the Sleeve conductor of 
the line junctor and in parallel there with, 
through the line choice connector to the Winding 
of the hold magnet of the secondary line Switch. 
This magnet operates, connecting its Winding and 
the sleeve conductor of the line junctor over the 
Sleeve contact of the cross-points to the sleeve 
conductor of the line link. This conductor being 
connected to the winding of relay 42, relay 42 
Operates if the sleeve CrOSS-point has closed prop 
erly. Relay 4f 2 locks over its outer upper front 
contact to conductor 4870 and operates relay 4f ?t 
over its inner upper front contact. Relay 4 
disconnects relay if 2 from the sleeve conductor. 
The ground connected to the sleeve conductor 

of the line junctor also operates the hold magnet 
belonging to that line junctor in the secondary 
incoming Switch, which magnet extends its oper 
ating ground over the sleeve contact of the cross 
point to the sleeve conductor of the incoming link 
and the Winding of the primary hold magnet of 
that link which in turn closes its cross-point ex 
tending this ground over the cross-point through 
the incoming connector to conductor 575, lower 
front contact of relay 4f 2, Winding of relay 430 
and battery. The operation of relay AG), there 
fore, indicates the satisfactory closure of the 
CroSS-points at the secondary line SWitch and the 
primary and Secondary incoming SWitches. The 
line conductors through primary and secondary 
incoming switches and the secondary line switch 
are tested for false battery and ground, by con 
nection. With relay 4004. 
Assuming that relay 4004 does not operate, 

when relay 400 operates, it closes an obvious 
circuit for relay 4002, which in turn operates 
relay 4000, relay 4000 locking to grounded con 
ductor 4870. When relay 459 operated it con 
nected relay 4532 to the sleeve conductor of the 

If relay. 
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line to test for the subsequent busying of the 
line. If the line has not become busy, when 
relay 4000 operates, it connects the line sleeve 
conductor to grounded conductor 5527 operating 
the line hold magnet and completing the connec 
tion between the line and the incoming junctor. 

During the interval between the Operation of 
relay 400 and the operation of relay 4000, relay 
4004 is connected in the reverse direction to the 
tip and ring conductors through the switches as 
a test for double connections. 
When relay 40 operates, the line tip con 

ductor is extended through the full Wave rectifier 
405, and the lower winding of polarized relay 
404 to the source of ringing current 408, while 
the ring conductor is extended to ground through 
resistance 400. Relay 404 has two functions, 
namely, to inform the marker when the line 
hold magnet has operated and to check the con 

20 tinuity of the switch cross-points, 
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Relay 404 operates through the subset, when 
the cross-points are properly closed, and closes 
an obvious circuit for relay 400, which locks to 
grounded conductor 487 and extends this lock 
ing ground to the winding of relay 4008. Relay 
4008 at its inner right back contact disconnects 
relay 43 from ground and at the same time 
connects it over the back contact of relay 400 
and the right and left front contacts of relay 
408 to the tip and ring conductors of the wanted 
line as a test for false or fraudulent grounds. 
In the meantime, the operation of relay 590) 

has transmitted a ringing start signal to the 
incoming junctor. Relay 608 is operated when 
relay 4834 operates, over the back contacts of 
relays 4604 and 469 to test the non-operation of 
these ringing control relays, and over the back 
contacts of relays 42, 47 , 3909, and 3908 to 
check the normal condition of the no test, busy 
back and overflow relays. Relay 5900, as well as 
the other relays of that group, closes a circuit 
from ground at the back contact of relay 4f), 
left back contact of relay 4, conductor 623, 
left back contacts of relays 600 and 60, con 
ductor 550, left back contact of relay 4528, con 
ductor 593, left front contact of relay 590, 
conductor 5938, outer right back contact of relay 
390 f, right back contact of relay 3908, left back 
contact of relay 4529 to the winding of relay 4.695 
and battery. Relay 465 closes a circuit from 
ground at the inner left front contact of relay 
4834, conductor 487, third left back contact of 
relay 4000, outer right front contact of relay 
4608, right front contact of relay 4685, to the 
winding of relay 464, which operates and closes 
a locking circuit over its left front contact to 
ground at the inner left front contact of relay 
400. Relay 4605 also connects ground as above 
traced over conductor AS 4, through the incon 
ing connector, third left front contact of relay 
37 to the winding of relay 328 and battery. 
With relays 49.5 and A604 operated, a circuit 

is closed from battery through the Winding of 
relay 4009, conductor 4C 9, left front contact 
of relay 4605, middle left back contact of relay 
3908, outer right front contact of relay 464, back 
contacts of relays 46 and 4699, left back contact 
of relay 460, conductor 466, left back contact 
of relay 4924, conductor 4934, right back contact 
of relay 469, right back contact of relay 4602, 
left back contact of relay 3999, outer left back 
contact of relay 3908, right back contact of relay 
3907, left back contact of relay 483 and ground. 

Relay 4689 in operating opens one point in the 
circuit of Irelay 4A3 So that When relay 408 con 

7 
nects relay 43 to the tip and ring conductors 
it responds to the condition of the line. If no 
ground is present in excess of the allowable leak, 
relay 43 releases, in turn releasing relay 37. 
When relay 320 operated, it locked over its 

right contact, to ground over the second left 
front contact of relay 32. Relay 320 in this case 
merely Serves to transmit its locking ground to 
the marker to hold relay 464 until the locking 
circuit of that relay becomes effective. 
When relay 37 releases it opens the connec 

tion between the tip and ring conductors of the 
trunk and the marker. It also connects ground 
from the innermost right front contact of relay 
32 through a low resistance and the inner right 
normal contact of relay 37 to conductor 326 to 
hold the primary and secondary hold magnets of 
the incoming and line Switches operated. 
When relay 37 releases, it releases the incom 

ing connector 32 and also relay 404. When 
relay 404 releases, it disconnects grounded con 
ductor 5527 from the sleeve of the called line, by 
Which the hold magnets have been held. At this 
time relay 3f 7 should have completed its hold 
ing circuit for these magnets. The release of '3- 
lay 3 T also opens the circuit of relay 400, but 
relay 40, being slow to release, remains oper 
ated for an interval, holding relay 4002 operated. 
When relay 4092 releases, the ground supplied 
by relay 3 to conductor 326 completes a circuit, 
over the sleeve conductors of the incoming link, 
line junctor and line link, through the line choice 
connector to conductor 329, right front contact 
of relay 459, conductor 478, inner right back 
contact of relay 403, left back contact of relay 
405, outer right front contact of relay 403, 
left back contact of relay 4992, conductor 402, 
back contact of relay 460S, conductor 46 it, left 
back contacts of relays 4829 and 4828, conductor 
4872, through the marker connector to the relea SE. 
relay of the Sender. 
This relay releases the marker connector and 

disconnects the Sender from the marker. In ad 
dition, it opens the holding circuit for the sender 
Selector hold magnets, thereby releasing the 
Sender from the incoming junctor. 
The release of the marker connector releases all 

of the recording relays of Figs. 14 and 15. It also 
disconnects ground from conductor 5658, releas 
ing relay 4824. Relay 4824 opens the circuits of : 
the translator relays 6305, 6304 and 6244. The re 
lease of these relays opens the circuit of the line 
choice connector multi-contact relays which in 
releasing open the circuit of relay 4835, which 
disconnects ground from conductors 4864, S4 , 5 
607, 4870, 4876 and 5669, releasing relays 643, 
45 9, 6302, 408, 4.09, 4 2, 400, 4008, 4000, 4t Of 
and 34.09. 

Relay 4824 disconnects battery from the incom 
ing connector circuit Which disconnects the con 
nector from the marker, releasing all of the con 
nector relays. Relay 4834 disconnects ground 
from conductors 487 f, 4877, 484 and 5669, releas 
ing any timing relays which may be operated. 

No-test connection to busy line 
As previouly mentioned, if the line is found 

busy on a call from a no-test incoming junctor, 
relay 4703 is operated. Relay 4703 locks over its 
inner right front contact to ground at conductor 
5658. 
When relay 403 operated as above described, 

it closed a circuit from ground at its lower front 
contact over the inner right front contact of re 
lay 470, winding of relay 54 to battery. Relay 
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54 in turn operates relay 54 f2 and these two 
relays render the ground Supplied over the mid 
dile and outer left contacts of relay 47 93 inef 
fective at that time. Relay 54 at its outer right 

5 contact connects relay 54:3 over conductor 5420, 
armature 6 () of relay S C3, conductor 607, 
through the line choice connector and the line 
group and control circuit to conductor 423 in the 
no-test junctor connector circuit, maintaining a 

10 test of the busy or idle condition of the no-test 
junctor connector as long as the marker is in use 
by the no-test junctor. When relay 403 operates, 
if the no-test junctor connector is busy, a circuit 
is closed from ground at the Outer left contact of 

15 relay 4703, front contact of relay 542, front con 
tact of relay 543, conductor 643, winding of re 
lay 3909 and battery. Relay 3909 transmits an 
overflow signal in the manner described in the 
above-identified Carpenter application. 

20 At its innermost left front contact, relay 403 
closes the circuit for relay 54f0 which transfers 
the test leads from the incoming links from the 
channel test relays of Fig. 6 to the left windings of 
relays 5400 to 5409. At this same contact, relay 

25 4703 closes a circuit over the Outer right front 
contact of relay 470 for relays 4522 to 4.525. 
These relays, in operating open the test circuits 
for the block of twenty lines including the Wanted 
line, thereby releasing relay 529 and operating 

30 relay 459 which locks as previously described. 
With relay 459 operated the sleeve conductor of 
the wanted line is extended over the inner right 
front contact of relay 459, conductor 48, mid 
dle right contact of relay 4703 to positive battery 

35 through the resistance 4792, thereby marking the 
sleeve of the line, and of the line link which is 
serving the line, with reverse battery. The opera 
tion of relay 459 also connects ground over its 
outer left front contact to the number control con 

40 tact of the wanted line on the twenty-block 'elay 
in the line choice connector and over that contact 
through the level relay to the winding of relay 
590G and battery through relay 5932. Relay 5900 
in turn operates relay 5920 as soon as the line 

45 group control circuit is ready and relay 5929 oper 
ates relay 593 as previously described. The 
operation of relay S3 causes the operation of re 
lays 620 f and 6202. 
With relay 60 operated the test circuits for 

50 the line links are extended to the Windings of re 
lays 5400 to 5409. These relays are polarized to 
respond to the positive battery Supplied to the 
line link by relay 453. AsSunning that the Want 
edline is connected to the line link tested by relay 

55 5499, that relay will operate, grounding conduc 
tor 54 is and therefore operating relay 3439 Which 
locks to conductor 4876. Relay 3499 closes a 
circuit from ground over its outer lower front 
contact, conductor 343, armature 608 of relay 

60 $33, conductor 639, through the line choice con 
nector and line group control circuit to the Wind 
ing of select: magnet . . Magnet prepares 
the cross-points of the Selected line link. 
When relay 3409 operates it opens the circuit 

65 of relay 4 93, which in turn releases relays 54 
and 54 2. Relay 54 transfers conductor 5420 
from the Winding of relay 543 to ground at the 
middle left contact of relay 43, thereby Oper 
ating hold magnet 4 to close cross-point 424 

70 which was prepared by the operation of select 
magnet 40 and connecting the incoming junctor 
through to the line link serving the Wanted line. 
The operation of imagnet 4 extends its operat 
ing ground over its front contact to the Winding 

75 of the hold magnet 6 of the no-test junctor in 
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the primary line switch, thereby connecting the 
line With the no-test incoming junctor in par 
allel with the previous connection. 

If relay 399 is not operated, the release of relay 
542 closes a circuit from ground at the outer 
left front contact of relay 43, back contact of 
relay 542, outer right back contact of relay 3909 
to conductor 467, which operates the release re 
lay of the Sender and restores it and the other 
control circuits including the marker to normal. 
Relays 54 and 54 f2 are made slow to release 
to allow time for the Select and hold magnets 
to energize, close the cross-point and Operate the 
holding relay in the no-test incoming junctor. 
the release of the marker opens the circuit for 
relay 3 which in turn releases relay 37. 
Ground over the sleeve of the established con 

nection extends back through the cross-point 
624, outer left front contact of relay 30 to the 

Relay 36 . Winding of relay 36 and battery. 
closes a holding circuit for magnet 4. Relay 
3f6 also closes a circuit for relay 383 which locks 
to conductor 327 independent of relay 36. Re 
lay 33 prepares a tone circuit and also opens 
One holding circuit for relay 30 leaving that. 
relay dependent upon relay 3f6. The release of 
relay 3 extends ground over conductor 327 and 
the outer left back contact of relay 37, right 
front contact of relay 34 to the winding of re 
lay 36 and battery. Relay 30 extends the tip 
and ring conductors of jack 300 to the tip and 
ring contacts of the cross-point 424 and thence 
to the tip and ring of the line link. This circuit 
provides a clear metallic path to the calling line. 

Relays 39 and 320 operate from the marker 
in response to the Ordinary ringing signals in 
Order to satisfy the marker, but perform no func 
tion in that connection, since signaling is under 
the control of the test man. 
When the called line is free, ground is removed 

from the sleeve conductor and relay 36 releases, 
in turn releasing the no-test junctor connector 
and relay 3,9. The release of relay 30 releases 
relay 36 and closes a circuit from battery through 
the Winding of relay 309, right back contact of 
relay 30, inner upper front contact of relay 
383, left back contact of relay 3 f8 to an inter 
rupter in circuit 332 causing relay 39 to oper 
ate intermittently. With relay 309 normal, the 
right Winding of tone coil 366 is connected oval 
the left back contact of relay 30, back contact 
of relay 309, back contacts of relays 3 8 and 
319 in parallel, inner lower front contact of re 
lay 393, through condenser 305 to the high tone 
Source 304. With relay 39 operated, the right, 
Winding of coil 306 is connected over the back 
contact of relay 30 and the front contact of 
relay 389 to conductor 39 and the low tone 
Source 308. Therefore, alternate low and high 
tone is transmitted to the test set as a signal 
that the called line has been disconnected. Re 
lay 309 also connects intermittent ground 
through the left Winding of tone call 306 over 
the lowermost front contact of relay 303 to the 
ring conductor of the junctor in order to provide 
a Visual Signal as well. If the test man wishes 
to reestablish contact with the line he must now 
disconnect and originate another call. This 
time the line will be reached over the regular 
channels unless the line has been seized mean 
While. 
The test man disconnects by operating the dis 

Connect key in the cord circuit, which connects 
low resistance battery to the sleeve of the jack 
380, operating relay 3í3 which shunts relay 3í4 
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releasing it to a turn release relay 32. The re 
lease of relay 32 removes the holding ground, 
thereby restoring the circuit to normal. If the 
test man releases before the called line, the re 
lease of relay 32 releases relay 3 it which opens 
the holding circuit of the no-test junctor con 
nector and releases the junctor from the line. 

If the line is busy and the no-test junctor con 
nector is busy so that the connection cannot be 
established, either directly or through the no 
test equipment, the operation of relay 3909 op 
erates relays 4602, 460 and 4605, in turn oper 
ating relays 318, 319 and 32 Which lock. Witin 
all of these relays operated, relay 33 is operated 
Over the inner right contacts of relays 38 and 
319 and grounded conductor 327. Relay 303 
opens the locking circuit of relay 30 and since 
no connection has been established and there 
fore relay 3f6 has not operated, relay 30 re 
leases. With relay 3 O released, relays 3:8, 39 
and 320 close a circuit from a high speed inter 
rupter in circuit 332, over the left front contact 
of relay 329, outer right front contact of relay 
39, outer left front contact of relay 38, inner 
upper front contact of relay 333, right back con 
tact of relay 39 to the winding of relay 399, 
Operating that relay intermittently at high speed. 
AS above, relay 309 connects ground to the ring 
Conductor and connects low tone from source 
308 over its front contact and the back contact 
of relay 30 to the right Winding of tone coil 
306. Source 304 is not connected to the tone 
coil, the circuit from that source being opened 
by the contacts of relays 38 and 39. 
In Some cases, none of the relays 5400 to 54.99 

Will operate. This may be due to a trouble 
ground, a make busy direct ground or by other 
Special conditions. If none of these relays op 
erates, the operation of relay 406 after the line 
group and Control circuit has been Seized Will 
close a circuit from ground on conductor 486, 
back contact of relay 402, upper front contact 
of relay 403, contact of relay 406, outer right 
front contact of relay 47 02, to the winding of re 
lay 544 and battery. Relay 544 closes a cir 
cuit from ground at the front contact of relay 
403, inner right contact of relay 47, front 
contact of relay 544, to conductor 5934, winding 
of relay 3908 and battery. Relay 3908 returns 
a line busy signal to the incoming junctor by 
operating relays 4602 and 460. These relays in 
turn Operate relays 38 and 39 in the incoming 
junctor. Relay 303 is operated, releasing relay 
30 as previously described. Relay 309 is oper 
ated over front contacts of relays 38 and 3 9 
and the back contact of relay 320 from the low 
Speed interrupter in the interrupter circuit 332, 
applying tone from Source 308 to the trunk, in 
terrupted at low speed as a busy signal. 
What is claimed is: 
1. In a telephone System, Subscribers' lines, 

Service trunks, no-test trunks, control equipment 
asSociable With either type of trunk, means in 
said control equipment to test said subscribers' 
lines, and means responsive to the seizure of 
Said control equipment by one of said no-test 
trunks to render said test means ineffective. 

2. In a telephone system, subscribers' lines, 
service trunks, no-test trunks, control equipment 
associable with either type of trunk, means in 
said control equipment to test Said subscribers' 
lines, means responsive to the seizure of said con 
trol equipment by one of Said no-test trunks to 
render said test means ineffective, means to as 
tablish a second connection between said trunk 

9 
and said control equipment, and means respon 
sive to said second connection to again render 
Said test means effective. 

3. In a telephone system, Subscribers' lines, 
service trunks, no-test trunks, control equipment 
associable with either type of trunk, means in 
said control equipment to test said Subscribers' 
lines, means responsive to the Seizure of Said 
control equipment by one of said no-test trunks 
to render said test means ineffective, means to 
establish a second connection between Said trunk 
and said control equipment, means responsive to 
said second connection to again render Said test 
means effective, switches and means controlled 
by said test means when directed to an idle line 
to control said switches to establish a connection 
with said line irrespective of the type of trunk 
Seizing Said control equipment. 

4. In a telephone system, subscribers' lines, 
service trunks, no-test trunks, control equipment 
associable with either type of trunk, means in 
said control equipment to test said Subscribers' 
lines, means responsive to the seizure of Said 
control equipment by one of Said no-test trunks 
to render said test means ineffective, means to 
establish a second connection between Said trunk 
and said control equipment, means responsive to 
said second connection to again render Said test 
means effective, switches, means controlled by 
said test means when directed to an idle line 
to control said Switches to establish a connec 
tion with said line irrespective of the type of 
trunk seizing said control equipment, auxiliary 
switches, and means controlled by Said test 
means when directed to a busy line to control 
one of said auxiliary Switches to establish a COn 
nection with said line only if said control equip 
ment has been seized by a no-test trunk. 

5. In a telephone system, subscribers' lines, 
service trunks, no-test trunks, control equipment 
associable with either type of trunk, means in 
said control equipment to test Said Subscribers' 
lines, switches, and means controlled by Said test 
means when directed to an idle line to control 
said switches to establish a connection. With Said 
line irrespective of the type of trunk Seizing Said 
control equipment. 

6. In a telephone system, Subscribers' lines, 
service trunks, no-test trunks, control equipment 
associable with either type of trunk, means in 
said control equipment to test said subscribers' 
lines, switches, means controlled by said test 
means when directed to an idle line to control 
said switches to establish a connection. With Said 
line irrespective of the type of trunk Seizing Said 
control equipment, auxiliary Switches, and means 
controlled by said test means when directed to 
a busy line to control one of Said auxiliary 
SWitches to establish a connection. With Said line 
only if said control equipment has been seized 
by a no-test trunk. 

7. In a telephone system, Subscribers' lines, 
service trunks, no-test trunks, control equipment 
associable with either type of trunk, means in 
said control equipment to test Said Subscribers' 
lines, switches, means controlled by Said test 
means when directed to an idle line to control 
said switches to establish a connection. With Said 
line irrespective of the type of trunk Seizing Said 
control equipment, means normally responsive 
to said test means when directed to a busy line 
to prevent the operation of Said SWitches to eS 
tablish a connection, and means responsive to a 
busy indication by said test means when Said 
control equipment is seized by a no-test trunk 
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to disable said test means to give a false idle in 
dication. 

8. In a telephone system, Subscribers’ lines, 
trunks outgoing from busy lines, Service trunks, 

5 no-test trunks, control equipment aSSociable With 
either type of trunk, means in said control equip 
ment to test Said Subscribers’ lines, SWitches, 
means responsive to Said test means When di 
rected to an idle line to find an idle SWitch haV 

10 ing access to said line, and means effective if 
said control equipment is seized by a no-test 
trunk and said test means is directed to a busy 
line to establish a no-test connection with said 
line, comprising an auxiliary Switch, means for 

15 identifying the trunk outgoing from Said line 
and means for connecting said no-test trunk and 
Said outgoing trunk together through Said aux 
iliary Switch. 

9. In a telephone system, a subscriber's line 
20 having a test terminal, a group of trunks out 

going from Said line, each having a test con 
ductor, one of said trunks connected with said 
line, and means for identifying said connected 
trunk comprising means for connecting a char 

25 acteristic potential to the sleeve terminal of 
Said line, a group of polarized relays, means for 
Connecting one of said polarized relays to the 
test conductor of each of said trunks and means 
responsive to the operation of one of Said polar 

30 ized relays to establish a second connection to 
the corresponding trunk. 
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10. In a telephone system, a plurality of Sub 

scribers' lines, a cross-bar line Switch, a Set of 
contacts for each line in Said Switch, a plurality 
of trunkS acceSSible to Said lines Over Said con 
tacts, an auxiliary Set of contacts, means for 
identifying a trunk connected to a particular 
busy line and means for connecting with said 
line comprising means for operating the auxiliary 
contact individual to the identified trunk. 

i1. In a telephone System, a subscriber's line, 
a test conductor for said line, a trunk Outgoing 
from said line, means applied over said trunk to 
simultaneously maintain the connection betWeen 
said line and said trunk and to mark said test 
conductor with a busy potential, and means to 
establish a no-test connection with Said line, 
comprising means for identifying said trunk and 
means for connecting With Said trunk. 

12. In a telephone system, a subscriber's line, 
a, test conductor for said line, a trunk outgoing 
from said line, means applied over said trunk to 
simultaneously maintain the connection between 
said line and said trunk and to mark Said test 
conductor with a busy potential, and means to 
establish a no-test connection with said line, 
comprising means for identifying said trunk by 
connecting a characteristic potential to Said test 
conductor, and means for connecting With said 
trunk. 

OSCAR MIYERS. 
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