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UNITED STATES 
1997,195 . 

1,997,195 

PATENT OFFICE 
TELEPHONE EXCHANGE systEM 

Hugh D. MacPherson, West New Brighton, N.Y., 
assignor to Bel Telephone Laboratories, incor 
porated, New York, N.Y., a corporation of New 
York 

Application December 29, 1933, serial No. 704,381 
14 Claims. (CI. 179-1752) - - - - - 

This invention relates to telephone exchange. 
Systems and more particularly to systems: in 
which connections to subscribers' lines are com 
pleted by switching apparatus under dial con 
trol. . . . . . . . . 
In Such telephone systems provisions are made 

for enabling a test or repair man to establish 
connections from the test desk of an office to any 
subscriber's line terminating in the office for the 
purpose of applying tests to determine the oper 
ative condition of the Subscriber's line. 
object of the present invention to improve the 
apparatus for enabling the establishment of such 
test connections whereby they may be more ef 
fectively, and efficiently completed. More par 
ticularly it is the object of the invention to pro 
Wide an efficient register sender common to a 
plurality of trunks outgoing from the test desk 
responsive to the dialing of a Subscriber's line 
designation by the test man for Setting Selector 
Switches to select the subscriber's line in accord 
ance with the designation dialed. ': 
In accordance with the present invention the 

test desk has access to a plurality of outgoing. 
test trunks each terminating in a first testse 
lector and all having access to a plurality of 
equivalent register. Senders. The outgoing 
trunks are divided into a plurality of Subgroups, 
each subgroup of trunks having a start circuit 
extending to a start and sequence circuit which 
is common to all of the trunks and common to 
the senders. The common start and sequence 
circuit is provided with as many start relays as 
there are subgroups of trunks so that on the sei 
zure of a trunk of one of the subgroups the corre 
sponding start relay will be operated. A chain 
of sequence relays is also provided for insuring 
that should trunks of more than one subgroup be 
simultaneously taken for use, but one subgroup 
start relay will be operated and that one corre 
sponding to the subgroup of trunks whose start 
circuit appears earliest in the chain of sequence 
relays. The common start and sequence circuit 
in turn controls the association of an idle reg 

s ister Sender With the trunk taken for use. . . . . 
Each sender has for this purpose a plurality of 

trunk finders, each trunk finder. having access to 
a plurality of the subgroups of trunks. For the 
purposes of illustration, the trunks are divided 
into nine subgroups, each of which subgroups. 
may comprise a maximum of six trunks and thus 
each sender may have access to fifty-four trunks. 
Each sender is therefore provided with three-ro 
tary type step-by-step trunk finders, each trunk 
finder having access to eighteen trunks belong 

three remaining subgroups. It will be...obvious, 
It is the 

ing to three subgroups. For the purpose of ade 
quately handling the traffic the invention has 
been further illustrated as having three senders, i. 
one sender being first choice for serving calls. 
originating on any trunk of three subgroups, the 5: 
Second sender being first choice for serving calls. 
Originating on any trunk of three other. Sub 
groups and a third sender being first choice ior 
Serving calls originating on any trunk of the 

10... 
however, that where the traffic requirements are 
more severe additional senders might be 'em 
ployed, each sender being first choice to less than 
three subgroups of trunks. It will also be obvi 
ous that since each finder switch may have ac- 5, 
cess to a maximum of twenty-two trunks that 
the-three finder switches of each senderi might 
have a total access to sixty-six trunks instead of 
to fifty-four trunks as illustrated and that these 
trunks might be divided into more than nine 20. 
Subgroups of six trunks each and that the com- - - 
mon Start and Sequence circuit might have more. 
than nine start relays. . . . . . . . . . . 

Each start relay of the start and sequence cir 
cuit controls a start circuit for the sender which 
is the preference for serving the corresponding 
Subgroup of trunks if such sender is at the time 
idle, but if the preference sender is at the time 
busy the start circuit is extended to the next idle: 
Sender which is normally the first choice prefer 

25. 

ence to other subgroups of trunks. This is ac 
complished by extending the start circuits from . 
the common start and sequence circuit to differ 
ent points in a chain circuit extending over con 
tacts of the make-busy relays of all of the senders. 
-In addition each start relay of the start and 

sequence circuit indicates to the sender which 
is started, which one of its three trunk finder . 
Switches should be started to hunt for the calling 
trunk. i hus, for example, should a trunk of the. 
second subgroup be taken for use, the first sender. 
being the preference for serving trunks of the first 
three subgroups and this sender be at the time 
idle, the first of the three finder switches asso 
ciated with the first sender will be started to hunt:45. 
for the calling trunk. Had a trunk of the fourth : 
subgroup been taken for use, the second sender. 
being the preference for serving trunks of the 
fourth to sixth subgroups, this sender being at 
the time idle, the second of the three finder 
SWitches aSSociated With the Second Selder Would 
be started to hunt for the calling trunk. . . . . 
The sender is arranged in the well known man 

ner to record each series of impulses dialed there 
into and to set up on register relays the complete .55: 

40... 
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2 
designation of any subscriber's line and with cir 
cuits under the control of the registers for con 
trolling the setting of a train of Selector SWitches 
to complete a connection from the trunk outgo 
ing from the test switchboard to a subscriber's 
line. In accordance with the present invention, 
however, provision is made for enabling the im 
mediate release of the sender if a call is aban 
doned or the sender times out if dialing is not 
completed within a predetermined interval, pro 
vided the sender has not advanced in its selec 
tion control functions to a point where it is 
ready to set the final selector of the train of 
selector switches. If, however, the sender has 
started to set the final selector the abandonment. 
of a call or a sender time-out will not cause the 
immediate release of the Sender, but Will cause 
the sender to advance the final selector to tell-. 
tale on the selection control then being exercised, 
rather than to complete the selection as regis 
tered. The final selector upon reaching its tell 
tale position will then cause the sender to be re 
leased. . . . - - . . . . . 

For a clearer understanding of the invention. 
reference may be had to the following detailed 
description in connection with the accompany 
ing drawings in which: 

Figs. 1, 2 and 3 taken together show a test trunk 
first selector for establishing connections to sub 
scribers' lines from a test desk, Fig. 1 showing the 
test desk end of the test trunk, Fig.2 showing the 
control sequence switch of the trunk and Fig. 3 
showing the sequence switch type first selector in 
which the test trunk terminates; 

Fig. 4 shows a second selector also of these 
quence switch type; . . . . . . . 

Fig. 5 shows a final selector of the panel type 
together with the schematic representation of a 
subscriber's line; . . 

Fig.6 shows a sender start and sequence circuit 
common to a plurality of first test trunks, one of 

50 

60. 

70 

which is illustrated in Figs. 1 to 3, inclusive, and 
common to a group of senders; and 

Figs. 7 to 12, inclusive, show one complete send 
er to which the start and sequence circuit is com 
mon and the diagrammatic representation of 
two other senders. 
To completely illustrate the invention Figs. 8, 

7, 6, 1, 3, 4 and 5 should be placed in horizontal 
- alignment in the order named with Figs. 9, 10 
and 2 beneath Figs. 7, 6 and 1, respectively, Fig.11 
beneath Fig. 10 and Fig. 12 beneath Fig.11. 
The first and second selector switches illustrat 

ed in Figs. 3 and 4, respectively, are of the se 
quence switch type disclosed in Patent No. 
1,373,447 granted April 5, 1921 to L. Polinkowsky. 
The final selector switch disclosed in Fig. 5 is of 

the well known panel power driven type but modi 
fied for testing purposes. The finder switches 
shown in Figs. 7 and 8 serve to connect the sender 
with any one of a main group of test trunks and 
are of the rotary step-by-step type having no 
normal position. The test trunks, one of which 
is disclosed in Figs. 1 to 3, inclusive, are accessible 
from the cord circuit of a test desk, not shown. 
This test desk may be similar to that disclosed in 
Patent No. 1,632,886 granted June 21, 1927 to L.T. 
Cox. - 

Initiation of a test call 
It Will now be aSSumed that the test man de 

sires to make tests on the subscriber's line sche 
matically illustrated at 550 in Fig. 5 and for that 
purpose inserts the plug of a test cord of the test 

1997,195 
tablishing a connection to the office in which the 
desired line terminates, a main group of fifty 
four test trunks divided into nine Subgroups of 
six trunks each is provided. It Will be further a S 
Sumed that the test man plugs into jack 00 of 
the test trunk shown in Figs. 1 to 3, inclusive, 
which is in the fourth subgroup of trunks. With 
the plug in jack to an obvious circuit is estab 
lished for relay () which operates, closes an ob 
vious circuit for relay 02, at its outer back con 
tacts disconnects ground and the winding of re 
lay 03 from the tip and ring conductors 4 and 
O5 of the trunk and at its inner left contact 

transfers the outgoing sleeve conductor iOS of the 
trunk from battery through resistance 07 to the 
conductor. of the connected cord circuit over 
the sleeve of jack fe0. Relay 02 upon operating 

O 

5 

closes the circuit of lamps, such as f08, as signals 
to other test desks that the trunk is busy, pre 
pares the circuit of relay f 3 and prevents the 
false operation of the auxiliary signaling circuit 
by opening its right back contact. 
The test man having plugged into the jack of 

the test trunk throws the dialing key of the con 
nected test cord circuit thereby closing a bridge at 
the cord circuit comprising a polarized relay and 
a resistance, across the tip and ring conductors 
of the cord circuit thus establishing a loop circuit 
over the tip of jack 100, conductor 04, outer right 
back contact of relay f O9, conductor 10, to ground : 
over the lower contacts of cam 20 of sequence 
switch 200, which is in position 7 when the test 
trunk is idle, and over the ring of jack 00, con 
ductor 05, outer left back contact of relay 09, 
conductor if l, upper left and lower right contacts . 
of cam 202, conductor. 2 to battery through the 
winding of relay 3. Relay f 3 operates, at its 
left contact establishing a circuit for relay fi A. 
which in turn operates, and at its right contact 
completes, a circuit from the sleeve of jack 00, 
left front contact of relay of, inner left back 
contact of relay fo9, winding of relay 5, right 
contact of relay 13, windings of relays f {6 and 
if T in series to ground. Relay if 5 operates and 
closes an obvious circuit through the left winding 
of relay 40 which operates and locks over its 
right winding and inner right front contact, in 
ner right back contact of relay 09 to ground 
at the right front contact of relay of, and at its 
inner left front contact closes a locking circuit for : 
relay 02 extending over the outer right front 
contact and winding of relay C2 to battery. Re 
lay T-operates without effect at this time and re 
lay 6 operates to establish a circuit extending 
from battery, winding of start relay 203, conduc 
tor f 8, contact of relay 6 to ground. Relay 203 
operates closing a circuit extending from ground 
over its outer right front contact, conductor 9 
to battery through the winding of relay 20, con 
nects ground over the right contacts of cam 204, 
inner right contact of relay 203, right back con 
tact of relay 205 to the start conductor 206 which 
is common to the six test trunks of the subgroup 
to which the seized trunk belongs, removes ground 
at its outer right back contact from the test con 
ductor 207 extending to the testing bank of the 
trunk finder switches of all senders which have 
access to the trunk to mark the trunk as in a call 
ing condition, and prepares a circuit for relay 208 
extending from battery in parallel through re 
sistance 209 and the winding of relay 208, right 
contacts of cam 20 to conductor 2 ft. Relay 20 
operates to perform functions to be described 
later. . . . . . . . . 

75 desk into the jack of a first test trunk. For es- With relay i? 4 operated a circuit is closed 
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1997,195 . . . S 
from battery, Winding of relay 2, right back 
Contact of relay 22, conductor 23, upper con 
tacts of can 22, conductor 24 to ground at the 
alternate contacts of relay 4 as long as sequence 
Switch 200 remains in position T and then di 
rectly to ground over the lower left contact of cam 
22 after the sequence switch advances out of po 
Sition 8 and until it leaves position 3. Relay. 2 
upon operating connects tone current from tone 
coil 25 over its inner front contacts and trunk 
conductors (4 and 0.5 to the connected test cord 
circuit as a signal that Selections are in progress, 
but this tone will be inaudible to the test man 
while the dial key is operated and ordinarily, Will 
not be heard by him at all. 
When the common start conductor. 206 is 

grounded through the operation of relay 203 a 
circuit is completed through the winding of start 
relay. 604 of the common start and sequence cir 
cuit, thence over a chain circuit extending 
through the lower normal contacts of start re 
lays 605 to 609, inclusive, to battery. Each start 
relay of the group 60 to 609, inclusive, is con 
nected to an individual start conductor corre 
sponding to conductor 206 and is thus individual 
ized to a subgroup of six test trunks, start relay 
60 being individualized to the first subgroup of 
six trunks, relay 602 to the second subgroup of 
six trunks and so forth. Relay 604 upon operat 
ing in response to a calling trunk in the fourth 
Subgroup of trunks locks over its inner lowerfront 
contact directly to battery and opens at its lower 
normal contacts the chain circuit extending over 
the lower normal contacts of relays 603,602 and 
60 to prevent the operation of any one of these 
relays should a trunk in any one of the first three 
subgroups of trunks be thereafter placed in a call 
ing condition. The seizure of a trunk in any sub 
group to which start relays 605 to 609 are indi 
vidualized will, however, cause the operation of 
the proper one of these relays. Relay 604 also 
completes a circuit from battery through the 
winding of relay 64 over the inner upper front 
contact and upper alternate contacts of relay. 664 
in parallel, thence over a chain circuit extending 
through the inner upper and outer upper back 
contacts in parallel of relays 603, 602 and 60? to 
ground. At its inner upper and outer upper back 
contacts relay S4 opens the chain circuit extend 
ing through the upper contacts of relays 695 to 
609, inclusive, which supply ground to the wind 
ings of relays 65 to 69, inclusive, so that should 
any one of relays 604 to 609 be operated it would 
not be able to complete the circuit of the corre 
sponding relay in the group 65 to 69, inclusive. 
This arangement of relays 60 to 609, inclusive, 
prevents more than one of relays 6 to 69, in 
clusive, from operating at a time and therefore 
prevents more than one sender from hunting at a 
time. - 

It will be assumed that the Sender disclosed in 
full in Figs. 7 to 12, inclusive, is the preference 
sender for any calling trunk in subgroups 4, 5 
and S. and that at the time the start relay 604 
Operates it is idle and available to serve the 
calling trunk. When, therefore, relay 64 oper 
ates as previously described, it closes a circuit 
from ground at its upper contact over conductor 
699, inner left back contact of the Sender make 
busy relay 700, winding of start relay 79, con 
ductor 702 to battery over the right back contact 
of relay 793. Relay 79 operates, connects off- - 
normal ground to conductor 704 for starting the 
time-out period of the sender as later described 
and for furnishing holding ground for subse 

quently operated relayS. of the Sender, and pre 
pares.a circuit for relay 5. Relay 64, also con: 
nects ground over its inner lower front contact, 
conductor. 58, the middle left front contact of 
relay 7 0 , conductor 78 S to battery through the . 
winding of relay. 853. Thus the operation...of 
relay 6 & of the start circuit has caused the 
Seizure of the preference sender and prepared 
the proper one 330 of its three associated trunk 
finders 50, 850 and 850 for operation to hunt 10; 
for the calling trunk. It is to be noted that 
finder 89) has access to the first three subgroups 
of trunks comprising trunks to 8, inclusive, that 
finder 852 has access to the second three sub 

5 

groups of trunks comprising trunks, 9 to 36, in- 15. s 
clusive, and that finder 759 has access to the last 
three subgroups of trunks, comprising trunks 
37 to 54, inclusive. . . . . . . -- - 

All test trunks to which the finder 850 has 
acceSS, which are in a non-calling condition, Will 20 
be marked on the test terminals of arc 85 of 
finder 859 by ground, and assuming that this: 
finder is at the time standing in the position il 
lustrated, a circuit will be established from; . 
ground on the test terminal upon which wiper 25: . 
852 is standing, middle upper contact of relay . 
853, conductor. 854, inner right front contact of 
relay 70, Winding of relay, 705 to battery. Relay 
5 Will therefore operate and close a circuit for 

the pulse help relay 797 extending from battery, 30. 
Winding of relay 787, conductor 708, back con 
tacts of Stepping imagnets 805, 855 and 755, right. 
front contact of relay 35 to ground on the test 
terminal of arc 353 as previously traced. When 
relay 853 Operated, it closed a circuit which may 35 
be traced from battery, winding of relay: 709, 
right normal contacts of relay 7 0, conductor 

, to ground at the inner, lower front contact. 
of relay 853. Relay 39 operates and extends its 
Operating ground to the winding of relay. If 0.40 
which upon operating opens the initial operat 
ing circuit of relay 9 at its right normal con 
tacts and locks over its right alternate contacts 
to ground at the inner lowerfront contact of re 
lay. 853. Relay 35 also closes a holding circuit 45 
for relay 789 extending from battery, winding 
of relay 789, left front contact of relay 705 to 
ground at the back contact of relay 7 2. 
With pulse help relay 7) now operated a cir 

cuit is established for the stepping magnet.855, 50 . . 
of finder 850 which may be traced from battery, 
winding of magnet 355, lower contact of relay. 
853, conductor 856 to ground at the contacts of 
relay. Magnet 855 now operates opening at 
its contacts the circuit of relay 701 which re-.55 
leases in turn releasing magnet 855 to advance 
the Wipers of finder 850 one step. If, as assumed, 
the next trunk to which this finder has access. 
is also in a non-calling condition, relay: 75 will 
remain operated again causing the operation 60 
of relay it and magnet 855 to step the finder 
another Step. In this manner the finder will 
be advanced until the test wiper 852 engages: a 
test terminal of its arc which is ungrounded, 
denoting a trunk which is in a calling condition. 65 
Thus when wiper 853 engages the test terminal 
to which conductor 237 of the calling trunk is 
connected no circuit will be effective to reoperate. 
Irelay it and to hold relay. G5 operated and re-, 
lay 795 will therefore release in turn releasing 70. 
relay 789. With relays, 85 and 709 both released 
and relay is operated a circuit is now closed 
for relay 3 extending from battery, winding is . 
of relay 3, left back contact of relay 23, back: 
contact of relay 789, outer left front contact: 75. 
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4. 
of relay 79, back contact of relay T05 to ground 
at the back contact of relay 7 2. Relay 3 op 
erates, locks over its inner left contact, back con 
tact of relay 709, thence as just traced to ground 
at the back contact of relay 712 and establishes 
a circuit from ground through the low resistance 
left winding of relay 4, left back contact of 
relay 7 5, outer left contact of relay f3, con 
ductor 16, middle lower contact of relay 853, 
wiper 857 of finder 850 and the terminal of arc. 
858 upon which it is resting, conductor. 2, inner 
left front contact of relay 23, right contacts 
of cam. 20 to battery through resistance 209 
and the winding of relay 208 in parallel. 
Relay 208 of the first test trunk and relay i? 4 

of the sender both operate over this circuit due to 
the low resistance of the left winding of relay. 
74. Relay if 4 upon operating in turn ... causes 
the Operation of relay it over an obvious circuit. 
Relay 7 ft at its left contact closes an obvious 
operating circuit for relay 793 and a holding cir 
cuit for relay 853. The holding circuit of relay 
853 may be traced from battery, winding and 
inner upper front contact of relay 853, conductor 
78 to ground at the left contacts of relay 77. 
Relay 703 upon operating connects ground Over 
its inner left front contact to the sender off 
normal conductor 794, connects battery Over its 
outer right front contact to conductor 900 for 
furnishing operating battery to the counting re 
lays of the sender, bridges the outer left contact 
of relay 73 at its inner right contact to main 
tain the circuit previously traced for relays 208 
and T 4 after the release of relay 7 f3, opens at 
its left back contact the initial operating circuit 
of relay I 3 which, however, does not release at 
this time since it is held operated over its own 
front contact, and at its right back contact opens 
the circuit of start relay 79. Relay 78 now 
releases opening the initial operating circuit of 
relay. 853, disconnecting the winding of relay 705 
from the test wiper 852 and establishing a circuit 
from ground through resistance T 9, both wind 
ings of relay. 2, right back contact of relay 0, 
conductor 854, middle upper contact of relay 853, 
test wiper 852 and the terminal of its arc. 85 
upon which it is resting, conductor 20, front cOn 
tact of relay 28, winding of relay 205 to battery. 
Relay 7 f2 operates in this circuit but due to the 
resistance of the windings of relay 72 relay 25 
does not operate at this time. Relay 72 upon 
operating opens the holding circuit of relay 7 3 
which now releases, and short-circuits resistance 
Ti9 and its own right winding, allowing sufficient 
current to flow over the previously traced circuit 
through the winding of relay. 205 to permit its 
operation. Relay 205 upon operating connects 
direct ground over its outer left front contact to 
conductor 207 thus shunting the left winding of 
relay 72 and causing relay if 2 to release. With 
relay 7 f2 released, relay 793 operated, and relay 
T 3 released a circuit is closed from battery, wind 
ing of relay 859, upper front contact of relay 853, 
conductor 729 and in parallel therewith from 
battery through the left winding of sender make 
busy relay 709, thence over the right back con 
tact of relay 73, outer left front contact of relay 
783, back contact of relay 709, outer left front 
contact of relay 70, left back contact of relay 
T 05 to ground at the back contact of relay 2. 
Relays 859 and 700 both operate. . . . . 
Relay 859 upon operating extends the tip con 

ductor 23, ring conductor 24, fundamental tip 
conductor 25 and fundamental ring conductor 
2 6 from the test trunk over the terminals of arcs 
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869, 86, 862 and 863 and the associated wipers 
864, 865,866 and 867 to the sender, and relay 700 
upon operating extends conductor 600 Over 
its left front contacts in parallel to conductor 
62) which is the start conductor extending from 
the start and sequence circuit to the intermediate 
Sender. Which is the normal preference for Serv 
ing any calling trunk in the first three SubgroupS 
of trunks... Should any trunk in the fourth, fifth 
Or sixth subgroups of trunks be in a calling Con 
dition, the operation of any one of relays 64, 65 
or. 66 will now apply ground to conductor 600. 
and thence as traced to conductor 629, or if any 
trunk in the first, second or third subgroups of 
trunks bein a calling condition the operation of 
any one of relays 6, 62 or 63 will apply ground 
directly to conductor 620. If the intermediate 
Sender, portions of which are Schematically illus 
trated by the dot-dash rectangle in the lower 
right portion of Fig. 8, is at the time idle the 
start conductor 620 will be extended over the left 
back contacts of nake-busy relay 70' of that 
Sender to the winding of start relay 70 thereby 
starting such sender for serving the calling trunk. 
The trunk finders of this sender are Schematically 
illustrated at 750, 800 and 850'. 

extended over the left front contacts of relay 70 f' 
to conductor 638 which is the start conductor ex 
tending from the start and sequence circuit to 
the last sender which is the normal preference for 
serving any calling trunk in the Seventh, eighth 
and ninth subgroups of trunks. Should any 
trunk in the fourth, fifth or sixth subgroups of 
trunks be in a calling condition the operation of 
any one of relays 64, 65 or 66 will now apply 
ground to conductor 699 and thence as traced over 
conductor 620 to conductor 630, or if any trunk in 
the first three subgroups be in a calling condition 
the operation of any one of relays 6 to 6 f3, in 
clusive, will apply ground to conductor 620 and 
thence as traced to conductor 639, Or if any trunk 
in the last three Subgroups be in a calling con 
dition, the operation of any one of relays 67 to 
69, inclusive, Will apply ground directly to Con 
ductor 630. If the last sender, portions of which 
are schematically illustrated by the dot-dash rec 
tangle in the lower left portion of Fig. 8 is at the 
time ide, the start conductor 630 Will be extended 

- Should this 
Sender be busy and its make-busy relay 700 be 
operated then conductor. 620 would be further 
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over the outer left back contacts of make-busy 
relay 7 CO2 of that sender to the winding of start 
relay 7 af2 thereby starting Such Sender for Serv 
ing the calling trunk. The trunk finders of this 
sender are schematically illustrated at 750, 800 
and 8502. 
As a further example, it will be assumed that a 

trunk in one of the first three subgroups of trunks 
is in a calling condition and that one of relays 
6 to 63 has grounded start conductor 620 and 
the interimediate Sender which is the normal pref 
erence for Serving trunks of these subgroups is 
busy and the make-busy relay 700' thereof is 
operated. Conductor 629 will now be extended 
to conductor 639 over the left front contacts of 
relay 100'. if it now be assumed that the last 
Sender which is Second choice preference to these 
Subgroups of trunks is also busy, conductor 629 

60 

will be further extended over conductor S36, the 
left front contacts of make-busy relay (02 of the 
last Sender to conductor. 89 and thence over the 
Outer left back contacts of make-busy relay 
of the first sender which is in this case third 
choice preference to that subgroup of trunks, to 
start relay Of. Thus it will be apparent that al 
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though each sender is the normal preference for 
sincertain subgroups it may be em 

sa, later preference for serving other Sub 
ps of trunkS. . . . . . . 

SeVl 

of the test trunk with the sender through the op 
eration of finder 859, relay 295 of the trunk op 
erated and placed ground on conductor.207. This 
ground; in addition to shunting down relay, 72 
of the sender, also marks the trunk unselectable 
to the trunk finders of other. senders. and locks 
relay 205 under the control of relay 208. Relay 
205 also at its right back contact removes ground 
from start conductor .296 thereby causing the re 
lease of relays 604 and 6 4 of the start and se 
quence circuit and at its outer right front contact 
establishes a circuit for advancing sequence 
switch 200 out of position f7 into position . 
circuit may be traced from battery, winding of 
the magnet of sequence switch 200; upper contact 
of caim 27, upper right contact of can 28, outer 
right front contact of relay 205, inner right front 
contact of relay 23, right contacts of can 24 
to ground. . . . . . . . . . . , 

With the sequence switch 200 in position f, the 
winding of relay 3 and ground are disconnected 
from the trunk conductors FC5 and G4 and relay 
A 3 releases in turn releasing relay.f4. Relay 
4 upon releasing opens the circuit of relay 2 

at its alternate contacts but relay i2 remains 
operated over a circuit extending from battery. 
through its winding, right back contact of relay 
22, conductor 23 to ground over the upper right 
and lower left contacts of cam 2?2 until after se. 
quence switch 200 has passed beyond position 3. 
A dialing circuit is now closed from the test cord 
circuit loop over the tip of jack. 39, trunk con 
ductor. 84 outer right back contact of relay. 09, 
outer left front contact of relay. 20, conductor. 
A 26, upper contacts of can. 20, conductor 24, 
wiper 865 of finder 353, outer left contact of relay 
859, conductor 72 to battery through the winding 
of impulse relay 969 and over the ring of jack 
a 93, trunk conductor iO5, outer left back contact 
of relay f O9, right front contact of relay 20, 
conductor 27, upper right and lowerleft contacts 
of cam 202, conductor 213, wiper 868, to ground 
at the inner right contact of relay 859. The cur 
rent flowing over this circuit is now in such a 
direction as to operate the polarized relay in the 
cord circuit loop to extinguish the dialing lamp. 
Relay 906 operates over the dialing loop in turn 
closing an operating circuit for relay 90 extend 
ing from off-normal ground on conductor 104, 
front contact of relay 900 to battery through the 
winding of relay 90?. At its right front contact 
relay 90 establishes an obvious circuit for slow 
to-release relay 992 which upon operating causes the operation of relay 983. Relay903 upon-op 
erating establishes a circuit extending from bat 
tery, winding of relay 904, back contact of relay 
965, left front contact of relay 903 to ground on 
conductor 704 and relay 994 operates. The sender 
is now prepared to receive dial impulses. . . 

Digit registration 
It will be assumed that the directory number of 

the line 550 which the test man wishes to test is 
1370. The test man will then proceed to dial this 
number. When he dials relay 999 releases no 
mentarily on each impulse. Between successive 
digits and after the last digit, relay 900 remains 
steadily operated. When relay 966 releases on the 
first impulse of a digit relay 90? also releases 
5tt not being fast to operate it may not follow 
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It will be recalled that following the connection 

This 

5 
all of the operations of relay 900 but will stay 
released or buzz slightly during the return of the 
dial. After the last impulse of the digit, however, relay 99 will remain operated. Relay so being 
slow to release does not follow the impulses but 
remains operated until relays. 990 and 90 finally 
-release when dialing is completed and the dialing 
loop is opened. During dialing relay. 902 is held 
operated either over the front contact of relay 
9 or over the right back contact of relay 90 
and the front contact of relay 900 and maintains 
'relay 993 operated. On the first impulse of each 
digit which releases relays 900 and 90?, the reg 

10 : 

ister advance relay 965 operates in a circuit from . 
battery through its winding, inner left back 
contact of relay 9 i, left front contact of relay 
933, to ground on conductor 704 and being slow 
to release holds during the impulses of each digit 
series although relay. 90 f. may intermittently 
break its circuit. After the last impulse of each 
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20 
digit Series when relay: 90 operates and stays Op 
erated until the first impulse of the next digit 
series, relay 996 releases and closes the circuit of 
relay 907. This circuit extends from battery, 
winding of relay 907, back contact of relay 906, 
left front contact of relay. 903 to ground on con 

25 

ductor 704. Relay 907 upon operating locks over 
its outer left front contact, inner left front con 
tact of relay 90, left front contact of relay 903 
to ground on conductor 704, thus preventing relay 30 
937 from following vibrations of the contacts of 
relay 905 when it releases. Relay 907 upon op 
erating first closes the register advance, circuit 
which also serves as an initial locking circuit for 
operated register relays, to be traced later over 
conductor f { 0, and thereafter disconnects 
ground at its inner normal contacts from conduc 
tor 9 (5 to release operated impulse recording re 
lays. Thus any register relays which are operated 
by these recording relays at the time relay 907 op 
erates will become locked before the recording 
relays are released. Considering the assumption that the test man 
dials the number 1370, relay 900 will release: mo 
mentarily once in response to the first digit. , 
releasing relay 90? and operating relay 906. 
Upon the release of relay 900 a circuit is now 
closed from ground on conductor T04, back con 
tact of relay 900, right contact of relay. 903, left 
back contact of impulse recording relay. 908, left 
back contact of recording relay 909, left back 
contact of recording relay 90, left back contact 
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of recording relays fright back contact of re 
cording relay 9 2 to battery through the wind 
ing of recording relay 913. Relay 9.f3 operates 
and locks in a circuit through its winding and 
the winding of relay 9 2 in series, front contact 
of relay. 913, right back contact of relay 9ff, 
conductor '95, inner normal contacts of relay 
907, left front contact of relay. 903 to ground on 
conductor 704, but relay.9f2 being shunted does 
not operate. When relay: 900 again operates at 
the end of the digit impulse, relay 912 operates 
and since this is the last impulse of the first digit 
series and relay 900 remains operated for an ap 
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65 
preciable interval, slow-to-release relay 906 also 
releases and causes the operation of relay 907 
which opens the locking circuit of relays 912 and 
9 3. However, relay 9f2 upon operating has ex 
tended a circuit from ground at its left contact 
over conductor 9.f4, middle lower front contact 
of transfer relay ff06, which operated in a cir 
cuit over the back contact of relay ff07 when 
off-normal ground was first applied to conductor, 
704, thence through the upper winding of relay 
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i? of the thousands digit register 00 to bat 
tery. Relay O operates and as Soon as relay 
997 operates closes a locking circuit for itself 
extending from battery through its lower wind 

10 

15 

20 

25 

ing and inner lower front contact, winding of 
relay fo, back contact of transfer relay 26, 
conductor fo8, inner right front contact of re 
lay 7 7, conductor 09, back contact of transfer 
relay 26, back contact of transfer relay 226, 
conductor. 0, right front contact of relay 907, 
left front contact of relay. 903 to ground on con 
ductor. T 04. Thus before relay 907 operates to 
'such an extent as to release recording relays 
.9f2 and 9.f3, and in turn open the initial operat 
ing circuit of register relay ff0, relay ff Of has 
become locked. 
Transfer relay to operates in the locking cir 

cuit of relay of and locks itself in series with 
register. relay of over its upper front contact 
to ground on conductor 704, opens at its back 
contact the circuit of transfer relay O6, which 
now releases and at its inner upper front con 
tact establishes a circuit from ground on con 
ductor 704, back contact of relay if 21, winding 
of transfer relay 26 to battery. The release 
of transfer relay. 96 disconnects the circuits ex 
tending from the contacts of the impulse re 
cording relays from the operating windings gif 
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the relays of the thousands register if 0 and the 
operation of transfer relay 26, connects these 
circuits to the operating windings of the relays 
of the hundreds register 20. At its upper back 
contact relay 26 also opens the initial operat 
ing circuit of relay 0. 
In response to the first impulse of the second 

digit 3, relays 900 and 90 release, reoperating 
relay 996 and releasing relay 907 and operating 
recording relay 913 over the previously traced 
circuit. ... Relay. 92. Operates in the locking cir 
cuit relay 93 upon the next energization of re 
lay 900 and closes a circuit from ground over con- . 
ductor 94, the middle lower contact of trans 
ferrelay 26, to battery through the lower wind 
ing of relay. 2 of the hundreds register 2), 
but since, relay 907 is not at the time operated, 
2 does not close an effective locking circuit 

for itself. . . . . . . . . . 
... On the next release of relay. 900 With relay 92 
operated, the impulsing circuit from the back 
contact of relay. 909 is extended as previously 
traced to the left back contact of relay 9ff, 
hence over the right front contact of relay 92 
to battery through the Winding of impulse re 
cording relay 96. Relay 96 operates and locks 
in a circuit, through its winding and the wind 
ing of relay 9 in series, front contact of relay 
96, right back contact of relay 909, thence over 
conductor 95 to ground, on conductor - 704 as 
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traced, and relay 91 operates in this locking cir 
cuit upon the next energization of relay 900. Re 
lay 9 upon operating opens the holding circuits 
of relays 92 and 9 f3 at its right back contact 
and these relays now release. Relay 9 2 upon 
releasing opens the previously traced circuit 
through the winding of register relay if 2 which 
also releases. On the next release of relay 900, 
the impulsing circuit from the back contact of 
relay 900 is extended as previously traced to the 
left back contact of relay 90, thence over the 
left front contact of relay 9 f, to battery through 
the Winding of impulse recording relay 9 2. 
Relay 917 operates and locks in a circuit through 
its winding and the winding of relay 9 to in se 
ries, front contact of relay 9, right back con 
tact of relay 999 to ground on conductor 95. Re 
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upon the next energization of relay 900. 

lay 9 to operates in this lockings 
next energization of relay 900. Relay.g. 
remains operated for an appreciable interval and 
relay 906 releases in turn causing the operatio 
of relay 907 to open at its inner contact the hold 
ing circuit over conductor 95 for the operated 
recording relays 9 . , 96, 9 O and 97. 

Before the release of the recording relays, how 
ever, relay 9? upon operating closed a circuit 
from ground at its right front contact, conductor 
9 8, inner lower contact of relay 26, lower wind 
ing of relay 22 of the hundreds register 20 to 
battery, and relay 9 upon operating closed a 
circuit from ground at its right front contact, 
conductor 94, middle lower contact of relay 26, 
to battery through the lower winding of relay 

Relays f2 and ff22 both operate and 
close. locking circuits for themselves in parallel 
from battery through their upper windings and 
front contacts, thence through the winding of 
relay f 27, conductor f 108, and as previously 
traced to conductor ff0, thence over the right 
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front contact of relay 907, left front contact 
of relay 903 to ground on conductor 764. Relay 
2 operates in this locking circuit, locking in 

Series with relays f2 and 22 directly to 
ground on conductor 704. over its upper front 
contact, opening the operating circuit of transfer 
relay 26 at its lower back contact, and closing 
a circuit extending from ground on conductor 
84 over its inner upper front contact, conductor 

it i?, the outer contact of relay T?i, conductor 
releasing disconnects the operating windings of 
transfer relay 1206 to battery. Relay f 26 upon 
releasing disconnects the operating windings of 
the relays of the hundreds register 29 from 

- the contacts of the recording relays and the 
operation of transfer relay 296 connects the 
operating windings of the relays of the tens regis 
ter 200 to the contacts of the recording relays. 
In response to the first impulse of the third 
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digit 7, relays 990 and 90 release, reoperating 
relay 906 and releasing relay. 907. Relay 900 
upon releasing also operates recording relay 93 
over the previously traced circuit. Relay 9 2 
then operates as previously described upon the 
next energization of relay 900. In response to 
the next two impulses dialed, recording relays 
9ff, 916, 910 and 9 ft operate and relays 912 
and 913 release as previously described, relays 50 
910, 9ff and 9f2 closing operating circuits over 
conductors 94 and 98 and the middle and inner 
lower front contacts of transfer relay 205 for 
relays f20 and 202 of the tens register 200. 
Since, however, relay 907 is not at this time oper 
ated, these register relays do not close effective 
locking circuits for themselves. 

In response to the fourth impulse of this digit, 
relay 900 again releases and with relay 9 iO oper 
ated closes the impulsing circuit from its back 
contact, as traced to the left back contact of 
relay 909, left front contact of relay 9 ?o to bat 
tery through the winding of recording relay 99. 
Relay 99 operates and locks in a circuit through 
its. Winding and the winding of relay 909 in 
Series, front contact of relay 9 (9, outer right back 
contact of relay 908 to ground over conductor 
95. Relay. 989 operates in this locking circuit 

Relay 
999 upon operating opens the holding circuit of 
relays 9ff, 9.6, 910 and 9.7 at its right back con 
tact whereupon these relays release, relays 9. 
and 9 0 in turn releasing register relays 20 and 
1202. At its right front contact relay 909 also 
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operated, relay 293 does not close 

m from ground over conductor 32G, 
closes contact of transferrelay 26, lower 

g of relay 293 of tens register 20 to bat 
Since, however, relay 97 is not at this time 

an effective 
locking circuit for itself. , - 
In response to the fifth impulse, relay 900 again 

releases and with relay 909 operated, closes the 
impulsing circuit from its back contact as traced, 
to the left back contact of relay 908, left front 
contact of relay 959 to battery through the wind 
ing of impulse recording relay 92 f. Relay. 92 
operates and locks in a circuit through its wind 
ing and the winding of relay 908 in series, front 
contact of relay 92 right back contact of relay 
9 to ground on conductor 915. Relay 908 oper 
ates in this locking circuit upon the next ener 
gization of relay 986 opening at its outer right 
back contact the locking circuit of relays 999 
and 919 which now release. Relay 909 upon re 
leasing in turn releases the operated register 
relay 1293. Relay. 908 also closes a circuit ex 
tending from ground on conductor 95, outer 
right contacts of relay 998, right back contact 
of relay 922, to battery through the winding of 
relay 924. Relay 924 operates and closes a lock 
ing circuit for itself extending from battery 
through its winding and the winding of relay 
922 in series, front contact of relay 924 to ground 
on conductor 9f 5, but relay 922 does not operate 
in this locking circuit so long as relay 908 re 
mains operated. Relay. 908 also closes a circuit 
extending from ground at its inner right front 
contact, left back contact of relay 922, conductor 
923, lower contact of transfer relay 286, lower 
winding of relay. 204 of the tens register 200 
to battery. Relay 283 upon operating prepares 
a locking circuit for itself which will be traced 
hereinafter. - it. . . . . 

In-response to the sixth impulse, relay 920 again 
releases and with relay 98 operated, closes the 
impulsing circuit from its back contact as traced 
to the left front contact of relay 908, left back 
contact of relay 9 0, left back contact of relay 
9, right back contact of relay 92 to battery 
through the winding of relay 9 3. Relay 93 op 
erates and locks in a circuit through its winding 
and the winding of relay 9 2 in series, front con 
tact of relay 93, right back contact of relay 9i 
to ground on conductor 9 ?5, and relay 9 2 op 
erates in this locking circuit upon the next ener 
gization of relay 900. Relay 9 2 also connects 
ground to conductor 914 thereby closing the pre 
viously traced circuit through the lower winding 
of relay 20 t of tens register 200 to battery. 
Since, however, relay 907 is not at this time op 
erated, relay 29 does not close an effective 
locking circuit for itself. 

En response to the seventh and last impulse of 
this digit series, relay 900 again releases and with 
relays 988 and 9 2 operated, closes the impulsing 
circuit from its left back contact as traced to 
the left back contact of relay 9 ? , thence over 
the right front contact of relay 9 2 to battery 

5. through the winding of relay 96. Relay 96 op 
erates and closes a locking circuit for itself 
through its winding and the winding of relay 9 
in series, front contact of relay 96, right back 
contact of relay 909, to ground on conductor 95 
and relay 9 if operates in this locking circuit 
upon the next energization of relay 900. Relay 
9 upon operating opens at its right back con 
tact, the locking circuit of relays 912, 9 f3, 908 
and 92 which now release. Relay 908 upon re 
leasing permits relay 922 to operate. Relay 9 2 
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upon releasing openS the operating circuit of 
register relay 2 which also releases. At its 
right front contact, relay 9 closes the circuit 
previously traced over conductor 9 is to battery 
through the winding of register relay 292 which 
operates and prepares a locking circuit for itself. 
Relay 988 upon releasing opens the previously 
traced circuit over conductor. 923 for the register 
relay 204, but with relay. 922 now operated, the 
circuit is reclosed from conductor 923 over the 
left front contact of relay 922 to ground at the 
inner right and back contact of relay. 908 and 
register relay 204 reoperates. Thus at the end 
of the third digit series, relays f202 and 204 are 
the only relays of the tens register 200 which 
remain operated. 

Relay 930 now remains operated for an ap 
- preciable interval whereupon relay 96 releases 
and relay 907 operates to open at its inner con 
tacts the holding circuit over conductol 95 for 
the operated recording relays 9, , 96, 922 and 
924. Before the release of these relays and the 
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consequent opening of the operating circuits of 
register relays 202 and 204 controlled thereby, 
relays f202 and 204 close locking circuits for 
themselves extending from battery through their 
upper. Windings and upper contacts in parallel, 
winding of relay 20, back contact of transfer 
relay 226, conductor 9, outer right front con 
tact of relay 90, left front contact of relay 903 
to ground on conductor 764. Relay 201 operates 
in this locking circuit, locking itself and relays 
232 and 204 over its upper front contact, con 
ductor f 3, outer right contact of relay 7, 
conductor , upper front contacts of relay 
2, to ground on conductor 794, opening the op 

erating circuit of transfer relay. 205 at its lower 
back contact, and closing a circuit from ground 
on conductor f 2 over its inner upper front con 
tact, the lower back contact of relay 22 to bat 
tery through the winding of transfer relay f 225. 
Relay. 206 upon releasing disconnects the op 
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erating windings of the relays of the tens regis 
ter 288 from the contacts of the recording re 
lays and the operation of transfer relay. 226 
connects the operating windings of the relays of 
units register 220 to the contacts of the record 
ing relays. - . . . . . . . . . 

... In response to the first impulse of the fourth 
digit zero, relays 90 and 90 release, reoperating 
relay. 996, releasing relay 907 and operating re 
cording relay 9 3. Relay: 92 then operates as 
previously described upon the next energization 
of relay 9). In response to the next six im 
pulses, the recording relays operate and release 
as previously described, so that when relay 900 
reoperates at the end of the Seventh impulse, 
recording relays 9. , 96, 922 and 924 are op 
erated and circuits are closed by relays 9 and 
922 over conductors 98 and 923, the inner lower 
and lowermost contacts of transfer relay 226 
and the lower windings of relays 222 and 224 
of the units register 220 to battery. Relays 
1222 and 224 will therefore be operated to pre 
pare locking circuits for themselves. 
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In response to the eighth impulse, relay 900 

again releases and with relay 9 operated closes 
the impulse circuit from its back contact, thence 
as traced to the left back contact of relay '908, 
left back contact of relay 909, left back contact 70 
of relay 90, left front contact of relay 9 ? to bat 
tery through the winding of relay 97. Relay 97 
operates andlocks in a circuit through its wind 
ing and the winding of relay 9 ?e in series, front 
contact of relay 9 7, right back contact of relay 5. 
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909 to ground on conductor 95. Relay 90 op 
erates in this locking circuit on the next energi 
zation of relay 900 and closes a circuit from 
ground at its right contact over conductor 94, 
the middle lower front contact. of transfer relay 
226, to battery through the lower winding of 

register relay 22 of the units register 220. 
Relay. 22 operates and prepares a locking cir- . . 
cuit for itself. - 
In response to the ninth, impulse, relay 900 

releases and with relay.910 operated closes the 
impulsing circuit from its back contact thence as 
traced to the left back contact of relay 908, left 
back contact of relay 959, left front contact of 
relay 90 to battery through the winding of relay 
919. Relay 9 9 operates and locks in a circuit 
through its winding and the winding of relay. 909 
in series, front contact of relay 919, outer right 
back contact of relay. 998, to ground on conductor 
95. Relay 999 operates. On the next energization 
of relay 960, closes the circuit over conductor 92.9 
and the inner upper, contact of transfer relay 
f 226, to battery through the lower winding of 
relay 223 of the units register 220 and opens 
the locking circuit of relays 9. , 96, 9f) and 97 
at its right back contact. Relays 9 f, 96, 90 
and 97 now release in turn releasing register 
relays 22 and 222. 
In response to the tenth and last impulse, relay 

900 releases and with relay 999 operated, closes 
the impulsing circuit from its back contact, 
thence as traced over the left back Contact of re 
lay 908, left front contact of relay 909, winding 
of relay. 92 to battery. Relay 92 operates and 
locks in a circuit through its winding and the 
winding of relay. 908 in series, front contact of re 
lay 92, right back contact of relay 9 to ground 
on conductor 9 ? 5. Relay 938 operates in this 
locking circuit upon the next energization of re 
lay 900 and opens at its right back contact the 
locking circuit of relays 909 and 9 f 9. These re 
lays now release, relay 909 in turn opening the 
operating circuit of register relay f 223. With 
relay 922 operated, relay 998 upon operating 
opens the circuit previously traced over conductor 
923 through the operating Winding of register 
relay 224, whereupon relay 224 releases. Relay 
908 also closes a circuit from ground at its in iner 
right front contact, over the inner right front 
contact of relay 922, conductor 925, upper front 
register-relay 225 to battery, thus at the end of 
the fourth digit series, relay. 225 is the only 
relay of the units register 220 which is operated. 

Relay: 900 now remains operated for an ap 
preciable time, whereupon relay 906 releases and 
relay 907 operates to open at its inner contacts 
the holding circuit over conductor 95 for the 
operated recording relays 908, 92 f, 922 and 924. 
Before the release of these relays and the conse 
quent opening of the operating circuit of register 
relay 225, relay 225 closes a locking circuit for 
itself, extending from battery through its upper 
winding and contact, winding of relay 227, con 
ductor ff0, outer right front contact of relay 
907, left front contact of relay 903 to ground on 
conductor 794. Relay .227 operates in this cir 
cuit, locking itself and register relay 225 over 
its upper front contact, conductor f f2, outer 
right contact of relay T, conductor if f, upper 
front contacts of relay 27 to ground on con 
ductor 704, opening the operating circuit of trans 
ferrelay 226 at its lower back contact and clos 
ing a circuit from ground on conductor f 12 over 
its inner, upper front contact, conductor if 3 
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to battery through the winding oil - is: 
lay 226 upon releasing disconnects the Re 
ing windings of the relays of the units regis 
1220 from the contacts of the recording relays and 
relay 905 upon operating opens the circuit of re 
lay 904 which now releases. 

Setting the test trunk first selector for the 
tuo thousands selection 

As soon as the first digit dialed has been reg 
istered, in the case assumed by the operation and 
locking of relay Of of the thousands register 

00 and relay 07 has operated as previously 
described, a circuit is closed for relay OG3 which 
may be traced from battery, front contact of relay 
00, which operated over the back contact of 

counting relay. 002 when ground was applied 
to conductor 704, upon the seizure of the sender, 
thence over the lower back contact of relay f OO4, 
conductor f005, lower front contact of relay 
iO7 to ground on conductor 704. Relay 003 

operates and closes a circuit from ground on con 
ductor 704, inner upper front contact of relay 
f03, upper back contact of relay 004, con 

ductor 006, winding of transfer relay 4 to 
battery. Relay i? 4 operates and closes a circuit 
from ground over its lower front contact, con 
ductor f007 to battery through the winding of 
relay 008. Relay 008 operates and with relay 
f003 operated closes an operating circuit for re 
lay 009, extending from battery, winding of re 
lay 009, upper contact of relay 008, upper con 
tact of relay. 03, to ground on conductor 704. 
A holding circuit for relay.f4 is now closed from 
battery, winding of relay if f 4, conductor f006, 
upper winding of relay fo4, conductor f00, inner 
lower front contact of relay f i? 4, conductor O , 
lower contact of relay 009 to ground on conductor 
74, but relay (94 being shunted so long as re 
lay 003 remains operated does not operate at 
this time. 
With relay OO8 operated, ground is connected 

to conductor O2 to afford locking ground for 
certain of the counting relays and ground is 
connected over the upper contact of relay 4. 
to conductor of 3 to afford locking ground for 
the remainder of the counting relays. A funda 
mental selection control circuit is now closed 
from battery, Winding of selection control re 
lay 30 of the first or two thousands selector of 
Fig. 3, conductor 302, left contacts of cam 2 9, 
fundamental tip conductor 2 f5, wipers 866 of 
trunk finder 850, outer right contact of relay 
859, conductor 722, upper contact of relay f O09, 
resistance of 4, winding of stepping relay G 5, 
conductor 06, back contact of counting relay 
foll, conductor 08, right back contact of relay 

5, conductor 723, inner left contact of relay 
859, wiper 867 of finder 850, fundamental ring 
conductor 216, upper left contact of cam 220 to 
ground at the lower right contact of cam 22. 

Control relay 30? and stepping relay Of 5 both 
operate over this circuit, relay 30 f upon operat 
ing closing a circuit extending from ground at 
its left contact, over conductor 303, the upper 
right, and lower left contacts of cam 222, con 
ductor 223 to battery through the winding of re 
lay 304. Relay 304 operates and locks over its 
inner right contact directly to ground at the 
left contact of relay 30 and closes a circuit 
for advancing sequence switch 200 out of posi 
tion f into position 2 which may be traced from 
battery, magnet winding of sequence switch 200, 
upper contact of cam 27, lower left contact of 
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cam 224, conductor 225 to ground at the outer 75 
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right front contact of relay 304. With sequence 
switch 200 in position 2 and relays 30 and 304 
operated, a circuit is established from battery 
through resistances 225 and 227 in parallel, low 
er and upper right contacts of cam 228, conduc 
tor 229, inner left front contact of relay 304, 
right front contact of relay 30, conductor. 230, 
upper contacts of cam 23?, conductor. 232, lower 
contacts of can 35 to ground through the wind 
ing of relay 33S. Relay. 306 operates and locks 
over conductor 232, independently of the con 
tacts of cam 305, closes at its right front con 
tact an obvious circuit through the right wind 
ing of relay 30 thereby operating relay 307 and 
closes a circuit from battery, Winding of relay 
398, Outer left contact of relay 306, left con 
tact of cam 389 to ground at the lower left con 
tact of cam 3 le. Relay 307 now closes a cir 
Cuit for advancing Sequence Switch 300 which 
may be traced from battery, Winding of the 
magnet of sequence switch 30, upper contact 
of cam 3 ?, left contact of cam 3f2, outer, left 
contact of relay 367, conductor 33 to ground 
at the lower contacts of cam 233. 
At the Sender stepping relay 05 upon op 

erating, with the thousands register relay O. 
Operated as assumed to register the thousands 
digit , closes a circuit from ground on conduc 
tor 104, back contact of relay Cis, lower back 
contact of relay 020, front contact of stepping 
relay 9 5, conductor. 1055, inner upper, front 
contact of transfer relay fli4, lower back con 
tact of thousands register relay fo4, upper back 
contact of thousands register relay 03, lower 
back contact of thousands register relay O2, 
conductor if 5, lower back contact of transfer 
relay S, lower back contact of transfer re 
lay , conductor 8, winding of the No. O 
counting relay 62 f, conductor 000 to battery 
at the outer right contact of relay 703. Relay 
32 operates in this circuit and locks through 

its winding, and the windings of counting re 
lays (32 and of 7 in parallel, the front con 
tact of relay O2 to ground on conductor O2, 
but relays (G2 and 8 being shunted do not 
operate so long as stepping relay 5 remains 
Operated. - 

. As sequence Switch 30 advances out of posi 
tion and enters position 5%, ground is ap 

is plied to the fundamental tip conductor 2 5 over 
the right contact of cam 2; 9, conductor 234, 
the outer left front contact of relay 3G4, con 
ductor 3 if, the upper contacts of cam 235, con 
ductor 236, the inner left front contact of re 
lay 388, upper right contact of cam 309, to 
ground at the lower left contact of cam 30. 
Relay 39 is held operated from this ground over 
the upper left contact of cam 219, conductor 
382, to battery through the winding of relay 
Sel, but the sender stepping relay to 5 is shunted 
and released thereby permitting the operation 
of counting relays C2 and 97. With relays 
82 and C both operated, a holding circuit 
over the tip of the fundamental circuit for re 
lay 33 is established from ground at the up 
per right contact of cam 309, thence as traced 
to the contacts of can 249, thence as traced to 
conductor 98, the front contact of relay. Of, 
lower front contact of relay 903, front contact 
of relay i)02, to battery through the winding of 
relay ea. When sequence switch 300 advances 
out of position 5%, however, relay 98 releases 
in turn releasing relay OO3. The fundamental 
circuit being now opened both at the back con 
tact of relay and at the upper right con 
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tact of cam 309, after sequence switch 300 leaves 
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position 5%, relay 30 then releases. Relay 003 
upon releasing in turn releases relay 0.09 and 
removes the shunt from the upper winding of 
relay 204. Relay 694 now operates in the lock 
ing circuit of -relay if 4, and upon operating 
closes a locking circuit for itself extending from 
battery through its lower winding and lower front 
contact, conductor 65, lower front contact of 
relay 9, to ground on conductor 74, opens 
at its lower back contact the Operating circuit 
of relay 23, and prepares at its upper front 
contact an operating circuit for transfer relay 

S. Relay .. 39 which is slow to release re 
mains operated long enough after its circuit is 
cpened by the release of relay 003 to insure that 
relay 294 will operate and lock. When relay 
f:39 finally releases, the previously traced op 
erating circuit of relay f f f4 is opened and re 
lay 4 releases, removing ground from con 
ductor 8 F3 and releasing relay Ge8. Relay f O08 
upon releasing removes ground fron conductor 
0.2, thus releasing the operated counting re 

lays 02, iO2 and 07. 
Relay fell upon releasing again closes the pre 

viously traced fundamental circuit and relay f OO2 
upon releasing closes the operating circuit of 
relay 00? which reoperates. As soon as the 
hundreds digit has been dialed and registered, as 
indicated by the operation of relay 2, a circuit 
for reoperating relay 33 is established from bat 
tery, winding of relay 903, front contact of relay 
001, lower back contact of relay 322, conductor 
023, lowerfront contact of relay 27, upper con 

tacts of relay ff07, to ground on conductor 704. 
Relay 803 upon operating closes a circuit extend 
ing from ground on conductor 704, over its upper 
front contacts, the upper front contact of relay 
1094, the upper back contact of relay 022, con 
ductor 024, winding of transfer relay i? 9 to 
battery. Relay 9 operates and closes a cir 
cuit from ground over its lower front contact, 
conductor 09 to battery through the winding of 
relay 008. Relay 088 reoperates and with relay 
f003 operated closes a circuit for reoperating relay 
f009. This circuit may be traced from battery, 
winding of relay fo89, upper contact of relay 008, 
upper contact of relay: 983 to ground on conduc 
tor. 704. A holding circuit, for relay 9 is now 
closed from battery, winding of relay if 9, con- - 
ductor 024, upper winding of relay f 322, conduc 
tor 025, inner lower front contact of relay 9, 
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conductor fo: , lower contact of relay G9 to 
ground on conductor 4, but relay (22 being 
shunted so long as relay 33 remains operated 
does not operate at this time. With relay. 008 
operated, ground is reconnected to conductor of 2 
to afford locking ground for certain of the count 
ing relays and ground is reconnected over the 
upper contact of relay f is to conductor iO3 to 
afford locking ground for the remainder of the 
counting relays. The fundamental circuit is now 
closed at the sender and the sender is prepared 
to control the next selection. . 
At the first test selector upon the opening of 

the fundamental circuit following the completion 
of the first selection control, relay 3 releases 
in turn releasing relay 304. Relay 304 upon re 
leasing closes a circuit for advancing Sequence 
switch 200 out of position 2 into position 3. This 
circuit may be traced from battery, Winding of 
the magnet of switch 268, upper contact of cam 
21, upper right contact of cam 224, conductor 237, 
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right back contact of relay 394 to ground. When 
sequence switch 200 leaves position 2, the holding 
circuit of relay 306 is opened and this relay re 
leases opening the previously traced operating 
circuits of relays 307 and 308. Relay 308, how 
ever, remains locked over its inner right-front 
contact, the lower contact of cam 309 to ground 
at the left contact of can 39 until after Sequence 
Switch 30 leaves position 24, and relay 397. 'e- 
mains locked over its right winding and right 
front contact, the outer right contact of relay 
308 and the upper right and lower left contacts 
of cam 3 to until sequence switch 30 leaves posi 
tion 134. When sequence switch 358 reaches 
position 2, a new holding circuit is effective for 
relay 307 extending through its right winding and 
inner right front contact, over conductor 35, the 
contacts of can 233, conductor 239 to ground over 
the lower contacts of cam 3. When the Sequence 
Switch 309 leaves position 2, this holding circuit 
is opened. Upon leaving postion: 2A the holding 
circuit of relay 308 is opened and relay. 308 re 
leases. The first test trunk Selector has now been 
positioned to extend the connection to the line 
group having access to lines 0 to 999 and proceeds 
to hunt for a trunk terminating in an idle second 
test selector. 
As a sequence switch 290 passes through posi 

tion 2A to 234, a circuit is established fron bat 
tery through the left winding and inner left 
front contact of test relay 37, conductor 3 6, 
-Outer right back contact of relay 28, right back 
contact of relay 29, conductor 30, upper left 
and lower right contacts of can 37, to the sleeve 
conductor 3-8 of the first test trunk terminating 
in a second test selector. If this test trunk is 
busy, there will be ground on conductor 33 and 
relay 397 Will therefore not release as the sequence 
Switch 30 leaves position 2. With relay - 397 
operated, the circuit previously traced for ad 
vancing sequence switch 300 is maintained and 
it continues to advance through position 2%. 
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When it reaches position 3, the holding circuit 
for relay 37 previously traced over the lower 

45 contacts of cam. 3 0 is again established and the 
sequence. Switch continues to advance through 
position 34 to 3%, closing a circuit from battery 
through the left winding and inner left front 
contact of test relay 39, conductor 3 f6, inner. 
right back contact of relay 28, left back contact 
of relay 29, conductor f3f, upper contacts of 
cam 3.9 to the sleeve conductor 320 of the second 
test trunk terminating in a second test selector. 
If this test trunk is also busy there will be ground 
on conductor 320 and relay 367 will therefore not 
release after sequence switch 300 leaves position 
3. With relay 307 operated the circuit previously 
traced for advancing sequence switch 300 is main 
tained and it continues to advance through posi 
tion 3%. When it reaches position 4, the holding 
circuit for relay 307, previously traced over the 
lower contacts of cam 30, is again established and 
the sequence switch continues to advance through 
position 4A to 4%, closing a circuit from battery 
through the left winding and inner left front 
contact of test relay 307, conductor 3 f6, outer 
right back contact of relay 28, right back con 
tact of relay 29, conductor 30, uper contacts 
of can 3 ?, to the sleeve conductor 32 of the 
third test trunk. It will be assumed that this 
trunk is idle and that therefore there is no ground 
on conductor 32. Relay 30, now has no holding 
circuit and releases opening the circuit through 
the sequence Switch magnet to arrest the sequence 
switch 300 in position 5. 
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Relay 33 upon releasing immediately connects 

conductor 32 over the upper contacts of cam 327, 
conductor f3, right back contact of relay f29, 
outer right back contact of relay 28, conductor 
Si6, inner left back contact of relay 3i, conductor 
33, to ground at the lower contacts of cam 233 to 
mark the selected test trunk as busy and closes an 
operating circuit for relay 322 extending from 

5 

battery, winding of relay 322, outer left back con 
tact of relay 30 to ground on conductor 3 3. 
Relay 322, upon operating connects permanent 
busy ground to sleeve conductor 32 f over a cir 
cuit extending through the upper right and lower 
left contacts of can 3, Outer right contact of 
relay 322, inner left back contact of relay 3 to : 
ground on conductor 3f 3 and closes an operating 
circuit for relay 29 extending fron battery, 
winding of relay 29, left back contact of relay 
f28, conductor 32, left contact of relay 322, right 
back contact of relay 30, conductor 35, contacts 
of can 238, conductor 239, to ground over the 
lower contacts of can 30. 

Five hundreds selection. 
As soon as the fundamental circuit is reclosed 

at the sender following the completion of the two 
thousands selection with sequence switch 200 in 
position 3, the previously traced circuit through 
the winding of relay 30 and the winding of 
sender stepping relay f of 5 is reestablished and 
these relays operate. Relay 30 in turn operates 
relay 30s which locks under the control of relay 
3. Relay 304 upon operating closes the previ 
ously traced circuit for advancing sequence switch 
256 into position 4. With sequence switch 200 in 
position 4 and relays 30 and 394 operated, a cir 
cuit is established from battery through resist 
ances 226 and 22T in parallel, lower and upper 
right contacts of cam 228, conductor 229, inner 
left front contact of relay 304, right front con 
tact of relay 3A, conductor 239, upper left and 
lower right contacts of cam 23, conductor 240, 
outer right front contact of relay 29, conductor 
f33, left contacts of cam 323, conductor 324, con 
ductor 49, lower contacts of cam 402 to 
ground through the winding of relay 304. Re 
lay 44 operates, at its inner left front con 
tact closes an operating circuit through the right 
winding of relay 405 to battery, and closes an op 
eating circuit for relay 496 extending from bat 
tery, winding of relay 406, right contact of relay 
604 to ground at the right contacts of can 457. 
Relay 406 upon operating establishes a circuit 

from ground at its outer left contact, over the 
lower left upper right contacts of cam 43 to bat 
tery through the winding of relay 469. Relay 469 
upon operating connects the winding of relay 494 
over its inner right front contact, the Outer left 
contact of relay 404 to the tip trunk conductor 324 
for holding relay 404 operated after sequence 
Switch 4G0 leaves position f, closes at its outer 
left front contact an obvious operating circuit for 
slow-to-release relay 4 and closes a circuit for 
advancing sequence switch 400 out of position f 
which extends from battery, winding of the mag 
net of sequence switch 400, upper contact of cam 
A , upper contact of cam 42, inner left front 
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contact of relay 435 to ground at the inner left 
contact of relay 499. Relay 499 also locks over its 
outer right front contact to ground on sleeve con 
ductor 32. The Second test trunk selector is 
now in condition to be selectively set from the 
sender. 
At the Sender, stepping relay 95 upon operat 
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ing, with the thousands register relay ff0l oper 
ated as assumed to register the thousands digit f 
and the hundreds register relays 2 and 22 
Operated as assumed to register the hundreds 
digit 3, closes a circuit from ground on con 
ductor 4, back contact of relay 09, lower 
back contact of relay 629, contact of stepping 
relay 3 i5, conductor 355, inner upper front 
contact of transfer relay 9, upper front con 
tact of register relay ), inner upper back con 
tact of register relay 4, upper back contact of 
register relay 26, conductor 28, back contact 
of the No. 2 counting relay 26, winding of the 
No. 2 counting relay G21, to battery on conduc 
tor 0. Relay G27 operates in this circuit and 
locks through its winding and the winding of 
counting relay (26 in series, front contact of 
relay 1827, to ground on conductor (; 2, but re 
lay 826 being shunted does not operate so long 
as stepping relay GE5 remains operated. 
As Sequence switch A3 of the Second test selec 

tor advances out of position f and into position 
$5% shunting ground is applied to the fundamen 
tal tip conductor 25 over the right contact of 
cam 2 9, conductor 234, the outer left front con 
tact of relay 394, conductor 3 4, the right contacts 
of can 235, conductor 37, the outer left front 
contact of relay 29 conductor 34, the left con 
tacts of can 325, conductor 326, conductor 43, 
middle left front contact of relay 406, and the 
upper left and lower right contacts of cam 407. 
Relay 36 is held operated from this ground over 
the upper left contact of cam 219 and conductor 
392 and holds relays 34 and 404 operated but the 
sender stepping relay f of 5 is shunted and releases 
thereby permitting the operation of counting re 
lay 926 in the locking circuit of relay O27. As 
sequence switch 400 advances out of position 5% 
the shunting ground is removed from the funda 
mental tip conductor and sender stepping relay 
{ 0.5 reoperates and, with counting relay 026 
operated, the previously traced circuit over the 
front contact of relay of 5 is extended from con 
ductor 28 over the front contact of counting 
relay 626, the back contact of the No. 1 count 
ing relay 028 to battery, through the winding of 
the No. counting relay it 29. Relay of 29 oper 
ates and locks through its winding and the wind 
ing of relay 328 in series, front contact of relay 
f329 to ground on conductor 3 but relay. 028 
being shunted does not operate so long as step 
ping relay 9 5 remains operated. - 
As sequence switch 400 advances into position 

55% a second shunting ground impulse is con 
nected to the tip fundamental conductor again 
shunting down the sender stepping relay fo5 
whereupon counting relay 28 operates in the 
locking circuit of relay G29. When the sequence 
Switch leaves position 5% the shunting ground 
is removed and relay 5 reoperates. 
counting relays 626 and 928 now operated the 
previously traced circuit over the contacts of re 
lay £35 and conductor 28 is extended over the 
front contacts of relays 25 and 028, conductor 
i 29, lower back contacts of transfer relays 
f : 8 and 7, conductor of 8, winding of 
the No. 6 counting relay 1821, to battery. Re 
Iay 32f operates and locks in a circuit through 
its winding, the windings of counting relays. O02 
and in parallel, front contact of relay 02, 
to ground on conductor 92, but relays 962 and 
ill being shunted do not operate so long as re 
lay 5 remains operated. - 

With 

When sequence switch 400 reaches position 6, 
with relay 406 still operated, a circuit is effective 
to advance it into position 7 which may be traced. 
from battery, winding of the magnet of the se 
quence switch, upper contact of cam 4 , lower , 
right contact of can 42, to ground at the Outer 
left contact of relay 406. In position a circuit 
is established from battery, winding of the mag 
net of Switch 400, upper contact of cam 4ff, upper 
contact of cam 42, inner left contact of relay 
405, to ground at the inner left contact of relay 
409, for advancing the sequence switch out of 
position 7 toward position 0. As the switch 400 
advances through position 9% a third shunting 
ground impulse..is connected to the tip fundamen 
tal conductor again shunting down the sender 
stepping relay 95 whereupon counting relays 
f002 and of 7 operate in the locking circuit of 
counting relay 02 . With relays. OO2 and, O 
both operated a holding circuit over the tip fun 
damental circuit for relay. OO is established from 
ground ... at the upper left contact of can 407, 
thence as traced to the contacts of cam 2f 9, 
thence as traced to conductor of 8, the front con 
tact of relay eff, lower front contact of relay 
093, front contact of relay 902, to battery through 

the winding of relay. 39. When sequence switch 
480 advances out of position 95%, however, 
relay of releases in turn releasing relay 
903. The fundamental circuit, being now open 
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both at the back contact of relay if T and at the 
upper left contact of cam 49 after Sequence 
switch 498 leaves position 95%, relay 30 then re 
leases. Relay 003 upon releasing also releases 
relay 099 and removes the shunt from the upper 
Winding of relay 022. Relay if 0.22 now operates 
in the locking circuit of relay 9, closes a lock 
ing circuit for itself extending from battery 
through its lower winding and lower front con 
tact, conductor 023, lower front contact of re 
lay 27, upper front contacts of relay. Oil, to 
ground on conductor 704, opens at its lower back 
contact the operating circuit for relay. C93, pre 
pares at its inner upperfront contact an operating 
circuit for relay 30, and at its upper front con 
tact closes a circuit for operating relay (38: if 
at this time the tens digit has been dialed and 
registered. This circuit may be traced from bat 
tery, winding of relay 30, upper front, contact 
of relay 22, conductor 63, lowerfront contact 
of relay 20, conductor 2, outer right front 
contact of relay 7 f, conductor i? , upper front 
contacts of relay 27, to ground on conductor 

4. - - - - . . . . . . . . . . . . . . . . . 
Relay fo9 which is slow to release remains op 

the release of relay 93 to insure that reiay (322 
will operate and lock. When relay, 099 finally 
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cerated long enough after its circuit is opened by . 

releases the previously traced operating circuit of . 
relay 9 is opened and relay...if f 9 releases re 
moving ground from conductor 03 to release the 
operated counting relays (28 and 629 and to 
release relay 968. Relay i008 upon releasing re 
moves ground from conductor 2 thus releasing 
the operated counting. relays 926, 102, e2, 
002 and 0. . . . . 
Relay F. upon releasing again closes the pre 

viously traced fundamental circuit and relay. CO2 
upon releasing closes the operating circuit of 
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relay 83 which operates. With relays 830 op 
erated a circuit for reoperating relay 993 is 
established from battery, winding of relay (03, 
front contact of relay 00?, upper back contact 
of relay C32, lowerfront contact of relay O30, 5. 
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upper front contact of relay 22, conductor 03, 
thence as traced to ground on conductor 04. 
Relay f 3 upon operating closes a circuit ex 
tending iron ground. On conductor S4, Over its 
upper front contact, the upper front contact of 
relay 004, the inner upper front contact of relay 
022, the upper back contact of relay 920, con 

ductor f033, to battery through the winding of 
transfer relay i30. Relay. 30 operates and 
closes a circuit from ground at its inner upper 
front contact, conductor f) 07, to battery through 
the winding of relay OD8. Relay 998 reoperates 
and with relay C3 operated closes the previously 
traced circuit for reoperating relay.f69. A hold 
ing circuit for relay 39 is now closed from bat 
tery, winding of relay 39, conductor 033, lower 
winding of relay f620, conductor 334, inner lower 
front contact of relay 39, conductor of , low 
er contact of relay. 909, to ground on conductor 
704, but relay f 20 being shunted so long as relay 
f003 remains operated does not operate at this 
time. With relay fo68. Operated ground is recon 
nected to conductor O2 to afford locking ground 
for certain of the counting relays and ground is 
reconnected over the upper front contact of relay 
30 to conductor 93 to afford locking ground 

for the remainder of the counting relays. The 
sender is now prepared for controlling the next 
Selection. . . 
Upon the opening of the fundamental circuit 

at the Sender following the five hundreds selec 
tion relay 30 at the first test selector releases, in 
turn releasing relay 304. Relay 304 upon releas 
ing closes a circuit for advancing sequence switch 
200 from position 4 to position 5 which may be 
traced from battery, winding of the magnet of 
switch 20, upper contact of can 2, upper 
right contact of cam 224, conductor 237, to 
ground at the outer right back contact of relay 
304. . The release of relays 30 and 304 also opens 
the circuit of relay 404 at the second test se 
lector and relay. 404 releases opening at its right 
contact the operating contact of relay 496 but 
relay 406 remains operated over a locking cir 
cuit through its winding and inner left front con 
tact to ground over the lower contacts of cam 497 
until sequence switch 400 passes through position 
fo4. With relay 406. operated when sequence 
switch 400 reaches position it this sequence 
switch is advanced into position f over a circuit 
extending from battery, winding of the magnet 
of switch 400, upper contact of cam St, lower 
right contact of cam 412, to ground at the outer 
left contact of relay 406. In position 9% relay 
405 is held operated over its right winding and 
inner right front contact, the right front con 
tact of relay 406, the upper right contact of cam 
4f 4, to ground at the lower right contact of cam 
407. When the sequence Switch reaches position 
0 relay 405 is held operated over its right wind 

ing and inner right front. contact, the upper left 
contact of cam 414, to ground at the lower right 
contact of cam 4G. When sequence switch 498 
leaves position both of these lockiing circuits 
for relay 405 are opened and unless the first trunk 
of the third group of final selector trunks selected 
through the operation of Switch tea under the 
control of the sender is busy relay. 485 will re 
lease. The second test selector has now been 
positioned to extend the connection to a group of 
final selectors which have access to the lines Gs 
to fa S9 and proceeds to hunt for an idle final 
selector of this group. . . . . . . . . 
As sequence switch 400 passes through posi 
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tions OA to f : a circuit is established from bat 
tery through the left Winding and outer left front 
contact of test relay 485, inner left back contact 
of relay 45, left back contact of relay 46, upper 
left contact of cam 4, lower right contact of 
cam 48, to the sleeve conductor 49 of the first 
test trunk of the third group of final selector 
trunks. If this trunk is busy there will be ground 
on conductor 49 and relay 405 Will therefore not 
release after sequence Switch 403 leaves position 
fo but will be held operated from ground on test 
conductor 4f 9 until after the sequence switch 
leaves position . With relay 405 operated the 
Sequence SWitch will continue to advance out of 
position into position 2 over a circuit from bat 
tery, winding of the magnet of switch & 8, upper 
contact of cam 4ff, upper contact of cam 412, in 
ner left front contact of relay 405, to ground at 
the inner left contact of relay 409. As the se 
quence switch enters position f relay 405 is held 
operated over its right winding and inner right 
front contact, the upper left contact of cam 44, 
to ground at the lower-right contact of can 40. 
When the Sequence Switch passes through posi 
tions A to 34 a circuit is established from 
battery through the left winding and outer left 
front contact of test relay 405, middle left back 
contact of relay 45, right back contact of relay 
46, upper left contact of cam 420, upper right 
contact of cam 402 to sleeve conductor 2. It 
will be assumed that the Second trunk is not in 
use and that therefore there is no ground on the 
sleeve conductor 42 thereof. Test relay 405 will 
now release and open the circuit previously traced 
for the Sequence SWitch magnet, arresting 
quence SWitch in position 2. 
Relay 405 upon releasing immediately con 

nects sleeve conductor 42? over the upper right 
contact of cam 402, the upper left contact of cam 
420, the right back contact of relay 6, the mid 
dle left back contact of relay 4 f5, outer left back 
contact of relay 405, to ground at the inner left 
front contact of relay 409 to mark the selected 
test trunk busy and closes an operating circuit 
for relay 422 extending from battery, winding of 
relay 422, outer right back contact of relay 405, 
lower right contact of cam 44, to ground at the 
lower right contact of cam 407. Relay 422 upon 
operating connects permanent busy ground to 
sleeve conductor 42, over a circuit extending : 
from ground at the inner left contact of relay 409, 
left back contact of relay 405, outer right contact 
of relay 422, lower left contact of cam 420, upper 
right contact of cam 402, the sleeve conductor 42 f, 
and closes an operating circuit for relay 4 f6 5. 
which extends from battery, winding of relay 46, 
left contact of relay 422, right contact of relay 
40, inner right back contact of relay 495, upper 
left contact of cam 44, to ground at the lower 
right contact of cam 407. 

Findl. brush Selection 

When the fundamental circuit is reclosed at 
the sender through the release of counting relay 
Of 7 and the reoperation of relay 009 following 

the completion of the five hundreds selection, 
with sequence switch 200 in position 5, the pre 
viously traced fundamental circuit through the 
Winding of relay 30 and the winding of Sender 
stepping relay 05 is reestablished and these 
relays operate. Relay 30? upon operating in turn 
operates relay 304 which locks under the control 
of relay 30 f. Relay 304 upon operating closes 
the previously traced circuit for advancing Se 
quence Switch 209 into position 6. With se 
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quence switch 20 in position 6 and relays 30 
and 304 operated a circuit is closed from battery 
through resistance 22 and the lower right con 
tact of cam 228, and in parallel therewith from 
battery through the right winding of- overflow 
relay 35, conductor 36 and upper left contact 
of cam 228, thence over the upper right contact 
of can 228, conductor 229, inner left front con 
tact of relay. 384, right front contact of relay 
30, conductor 30, upper left and lower right 
contacts of ca.m. 23i, conductor 248, outer right 
front contact of relay 29, conductor 33, left 
contacts of cam 323, conductor 324, right front. 
contact of relay: 46, lower left contact of cam 
423, lower left contact of cam 424, conductor 
425, left contacts of can 50 f, resistance. 592, right 
contacts of cam. 503, left winding of relay 504, 
lower right and upper left contacts of cam. 506 
to ground. Relay. 504 operates in this circuit but 
relay 35 being marginal does not operate at this 
time. Relay 504 now closes a locking circuit for. 
itself extending as traced from battery through 
its left winding, lower contacts of cam. 507, right. 
front contact of relay 504, left contacts of cam. 
508, to ground at the right contacts of can 509, 
and closes a circuit for relay 5 to extending from 
battery, winding of relay 50, upper contacts of 
cam 5 , to ground at the left front contact of 
relay 504. Relay 50 now operates, locks over 
the left contacts of cam 52, its own left front 
contact and the left contacts of cam 53 to ground 
on sleeve conductor 42, and closes a circuit for 
advancing sequence switch 500 into position 2. 
This circuit may be traced from battery, winding 
of the magnet of Switch 500, lower contacts of 
cam. 54, right front contact of relay 50, to 
ground at the left contacts of cam. 55. Upon 
leaving position the initial Operating circuits of 
relays 504 and 5 G are opened but these relays 
remain operated over their locking circuits as 
traced. 
At the sender, stepping relay 05 upon Op 

erating, with the hundreds register relays f2 
and 22 operated as assumed to register the 
hundreds digit 3, closes a circuit from ground. On 
conductor 704, back contact of relay. 09, lower. 
back contact of relay 020, contacts of stepping 
relay G 5, conductor iO55, lower front contact 
of transfer. relay 30, lower front contacts of 
register relays f2 and 22, conductor. 3, 
back contact of the No. 3' counting relay 35, 
winding of the No. 3 counting relay 036, to bat 
tery on conductor 0.98. 
this circuit and locks through its winding, and 
the winding of counting relay 035 in series, 
front contact of relay. 036, to ground on Con 
ductor 03, but relay 035 being shunted does 
not operate so long as stepping relay 05 re 
mains operated. . . . . . . . 
At the final selector with relay. 504 operated 

and sequence switch 500 in position 2 the circuit 
of the high speed up-drive magnet 56 is closed 
from battery through the winding of magnet 56, 
the right contacts of can 5f T, the right front 
contact of relay 504, left contacts of can 508, 
to ground at the right contacts of cam 509, and 
the brush shaft of the final Selector is driven 
upward in a brush selection movement. Dud 
ing this movement commutator brush 58 en 
gages conducting segments of commutator strips: 
559 intermittently connecting shunting ground 
to the tip conductor of the fundamental circuit 
over a path which may be traced from ground,. 
left front contact of relay 504, upper left and 
lower right contacts of cam 5.ii, brush 518, com 
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mutator strip 519, lower contacts of cam 520, 
conductor. 426, lower left contact of scam 427, 
upper left contact of cam 428, outer left front 
contact of relay 46, conductor 326, left contacts 
of cam 325, conductor 34, left front contact of 
relay 29, conductor 37, the right contacts of 
cam 235, conductor 34, outer left front contact 
of relay 304, conductor 234, contacts of cam. 29, 
tip fundamental conductor 25, and thence as 
traced through the Winding of sender stepping 
relay of 5. On each application of this shunt 
ing ground relay of 5 releases but relay 30 of 
the first test selector is maintained operated. 
On the first application of shunting ground 

and the consequent release of stepping relay of 5, 
counting relay 1935 operates in the locking circuit 
of relay 036. As the commutator brush 518 en 

:5 

O 

5. 

gages the next insulating segment of commutator 
Strip 59 the shunting ground is removed and 
sender stepping relay Of 5 reoperates and with 
the counting relay: 835 now operated extends 
the circuit previously traced to conductor 3f, 
over the front contact of relay 335, the back 
contact of the No. 2 counting relay (926, to bats 
tery through the winding of the No. 2 counting re 
lay 627 and relay 027 operates. In a similar 
manner in response to the further application of 
shunting ground to the fundamental circuit count 
ing relays 26, 1629, 1028, 022, 1802 and feli, 
operate in succession. With relays 302 and to 7 
both operated a holding circuit over a tip funda 
mental conductor is established for relay iOOf, 
from ground over commutator brush 5:8: and 
commutator strip 5f 9, thence as traced to the 

0. 

3 5 contact of can. 29, thence as traced to conductor 35. 
to 8, the front contact of relay. Of 7, lower front. 
contact of relay 003, front contact of relay, 092, 
to battery through the winding of relay if 00 f. 
When brush 5f 8 thereafter engages the next in 
sulating segment of commutator strip 59 relay: 
f00 releases, in turn releasing relay O93. The 
fundamental circuit being now open both at the 
back contact of relay Of T. and at commutator 
strip 59 relay 30, releases, and upon releasing 
in turn releases relays 304 and 504. Relay 504. 
upon releasing opens the circuit of up-drive inag 
net 516 to arrest the upward movement of the 
final selector brush shaft which has now been 
advanced to a position preparatory to tripping 

Relay. i the fourth brush set of the final selector. 
304 upon releasing also closes at its right back 

40 

contact the previously traced circuit for advanc 
ing sequence. Switch 200 into position T. Relay 
54 upon releasing closes a circuit for advancing 
the final selector sequence switch into position. iii. 
3 which may be traced from battery, winding of 
the magnet of switch 500, upper contact of cam 
52, upper left contact of can 522, to ground at 
the left back contact of relay 504. With sequence 
Switch 590 in position 3 the circuit of trip magnet 
524 is closed from battery, winding of magnet 524, 
lower right contact of cam 525, to ground at cam. 
509 preparatory to tripping the selected fourth 
set of brushes upon the Subsequent advance of 
the final selector brush shaft. . . . . . . . . . ." 

Relay 903 upon releasing also releases relay. 

(). 

1009 and removes the shunt from the upper wind 
ing of relay. O20. 

circuit for itself extending from battery through 
its upper winding and inner upper front contact, 
conductor 023, lower front contact of relay ff27, 
upper contacts of relay. 0, to ground on con 
ductor 04 and at its upper front contact pre 
pares an operating circuit for transferrelay i? 6. 

Relay iO20 now operates in 
the locking circuit of relay 9, closes a locking 
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4 
Relay. O99 which is slow to release remains op 
erated long enough after its circuit is opened by 
the release of relay 003 to insure that relay 029 
will operate and lock. When relay 009 finally 
releases the previously traced operating circuit 
of transfer relay 30 is opened and relay 30 
releases removing ground from conductor of 3 to 
release the operated counting relays 035, 036, 
f028 and 1029 and releases relay f608. Relay 1008 
upon releasing. removes ground from conductor 
f02, thus releasing the operated counting relays 
026,102.7, 021, 902 and 9 T. 
Relay f 7 upon releasing again closes the pre 

viously traced fundamental circuit and relay O02 
upon releasing closes the operating circuit of relay 
100 t which operates. Relay 0 upon operat 
ing with relay 38 operated closes the previously 
traced operating circuit for relay 053 which op 
erates and closes a circuit extending from ground 
On conductor 74, over its upper front contacts, 
the upper front contact of relay G4, the inner 
upper front contact of relay 622, the upper front 
contact of relay f 20, the lower back contact of 
relay fo32, conductor iO56 to battery through 
the winding of relay 6. Relay 6 operates 
and closes a circuit through the winding of relay 
008, conductor 007, to ground at its upper front 

contact. Relay 38 now reoperates and with 
relay 1003 operated closes the previously traced. 
circuit for reoperating relay 909. A holding. Cir 
cuit for relay 6 is now closed from battery, 
winding of relay 6, conductor 355, lower wind 
ing of relay 632, conductor 037, inner upper 
front contact of relay f6, conductor C F , lower 
contact of relay. OC9, to ground on conductor 704, 
but relay 932 being shunted so long as relay 003 
remains operated does not Operate at this time. 
With relay 008 operated ground is reconnected 
to conductor G2 to afford locking ground for 
certain of the counting relays and ground is re 
connected over the middle upper front contact 
of relay f fiG to conductor 63 to afford-locking 
ground for the remainder of the counting relays. 
The sender is now prepared for controlling the 
next or tens selection. " . . 

Final tens selection 
When the fundamental circuit is reclosed at the 

sender through the release of counting relay of 
and the reoperation of relay 589 following the 
completion of final brush. selection, with sequence 
switch 200 in position 7, the fundamental circuit 
is completed through the winding of relay 33 and 
the winding of sender stepping relay. 35 and 
these relays reoperate, relay 39 in turn operat 
ing relay 334. Relay 34 locks under the control 
of relay 30 f and recioses the previously traced 
circuit for advancing sequence Switch 290 into 
position 8. With relays 33 and 394 both operated 
and sequence switch 20 in position 8, the previ 
ously traced circuit through the right winding of 
overflow relay 35 and the left winding of relay 
504 of the final selector is established and relay 
504 operates, locking itself in a circuit to ground 
at the right contact of can 538 as previously de 
scribed and closing a circuit. extending from 
ground at its left front contact, upper left con 
tact of cam 5f , left contact of cam 523, to bat 
terythrough the magnet winding of switch StG for 
advancing Sequence SWitch 500 into position, 4. 
With the sequence switch in position 4, the pre 
viously traced circuit for high speed updrive mag 
net 516 is again closed and the final selector brush 
shaft is then advanced in a group selection move 
ment. . . . . . . . . . . 

as traced to the sender. 

and in turn releases relays 34 and 334. 

1,997,195 
... During the initial portion of this movement with 

trip inagnet 524 operated, the fourth set of 
brushes is tripped. As the brush Shaft continues 
to advance the commutator brush 26 engages 
the commutator strip 527 and intermittently con 
nects shunting ground to the fundamental circuit 
for shunting down the sender stepping relay 9 5 
and for holding relay 30, operated. Shunting 
ground is applied over a circuit extending from 
ground at the left front contact of relay 584, up 
per left and lower right contacts of can 5, brush 
52S, commutator strip 527, upper right and lower 
left contacts of cam 520, conductor 426, and thence 

Upon the initial closure 
of the fundamental circuit for final tens selec 
tion stepping relay of 5 upon operating, with 
tens register relays f2O2 and 204 operated as as 
Sumed to register the tens digit 7, closes a circuit 
from ground on conductor 794, back contact of 
relay Of 9, lower front contact of relay 333, con 
ductor 038, lower back contact of relay. 30, con 
ductor 955, contacts of stepping relay f of 5, con 
ductor 1039, inner lower front contact of transfer 
relay 6, conductor 32, lower back contact of 
register relay 23, lower front contact of reg- 2 
ister relay 202, upper back contact of register 
relay. 20 , conductor f 28, back contact of the 
No. 2 counting relay 026, winding of the No. 2 
counting relay 027 to battery on conductor 999. 
Relay 027 operates and locks through its wind 
ing and the winding of relay 625 in series, front 
contact of relay 927, to ground on conductor 
10 2, but relay fo27 does not operate so long as 
stepping relay folS remains operated. 

In response to the first shunting ground from 
commutator strip 527 and commutator brush 
525, relay Of 5 releases permitting counting re 
lay 26 to operate. Counting relays f29 and 
1928 operate in a similar manner in response to 
the next operation and release of stepping relay . 

5. Upon the next energization of relay 35 
with counting relays 0.26 and f 28 operated, the 
circuit previously traced over the contact of re 
lay. Of 5 to conductor 28 is extended over the 
front contacts of counting relays 925 and 28, . 
conductor ff29, the lower front contact of trans 
fer relay if f 6, conductor 33, the lower front 
contact of tens register relay 234, conductor 

34, back contact of the No. 9" counting relay 
04C, winding of the No. 9 counting relay D4E, to 

battery on conductor. 63. 
and locks through its winding and the winding 
of relay f40 in series, front contact of relay 34 i, 
to ground on conductor is 3. On the next re 
lease of stepping relay 05, relay A3 operates 
in this locking circuit. In a similar manner 
counting relays G42 to 349, inclusive, and count 
ing relays 92, 02 and fit operate on the sub 
Sequent Operations and releases of stepping re 
lay 5. 
Upon the operation of relays f(02 and i GT a 

holding circuit over the tip fundamental conduc 
tor is established for relay 08 from ground over 
commutator brush 526, commutator strip 527, 
thence as traced to the contacts of cam29, thence 
as traced to conductor 08, the front contact of 
relay if, lower contact of relay f OO3, front con 
tact of relay fe2, to battery.through the winding 
of relay foot. When brush 526 thereafter en 
gages the next insulating segment of commutator 
strip 52, relay f (8 releases, in turn releasing 
relay 003. The fundamental circuit being now 
Opened both at the back contact of relay it and 
at the commutator Strip 527, relay 33 releases 

Relay 

Relay 4, operates 
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5(4 upon releasing dipenis' the circuit of updrive 
magnet 56 to arrest the upward movement of 
the final selector brush shaft which has now ad 
vanced to position the tripped fourth set of brushes 
beneath the first set of line terminals in the eighth 
brush group, and closes a circuit for advancing 
the final selector sequence switch into position 5. 
This circuit may be traced from battery, magnet 
winding of sequence switch 500, upper contact of 
cam 52 f, upper left contact of cam 522, to ground 
at the left back contact of relay 504; 

previously traced Circuit for advancing Sequence 
switch 28) into position 9. 

Relay fee3 upon releasing causes the release of 
relay 099 and removes the shunt from the lower 
winding of relay 932. Relay f (32 now operates 
in the locking circuit of relay i? 6, closes a lock 
ing circuit for itself extending from battery 
through its upper winding and inner upper front 
contact, lower front contact of relay 939, upper 
front contact of relay 1822, conductor i G31, lower. 
front contact of relay 
outer contact of relay 77, conductor i, upper 
contacts of relay f 27 to ground on conductor. 74, 

207, conductor 2, 

and its lower front contact prepares an operat 
ing circuit for transfer relay f i?. 

of relay O93 to insure that relay G32 will operate 
and lock. When relay 009 finally releases the 
previously traced operating circuit. of relay if 6 
is opened and relay 6 releases removing ground 
from conductor 6 3 to release certain of the op 
erated counting relays and releases relay.f688. 
Relay 008 upon releasing removes ground from 

2 thus releasing the remaining 
counting relays including relays 07 and CO2. 

Relay upon releasing again closes the pre 
viously traced fundamental circuit and relay 932. 
upon releasing closes the operating circuit of re 
lay ice which also operates. Relay 90 upon 
operating with relay f (22 operated closes an oper 
ating circuit for relay 003 provided that the units 
digit has been registered as indicated by the op 
eration of relay f 227. This circuit may be traced 
from battery, winding of relay foo3, contact of 
relay 0 , lower back contact of relay fo50, con 
ductor 5, lower front contact of relay 227, 
upper front contacts of relay. 207, conductor if 2, 
outer contact of relay 7 7, conductor , upper 
contacts of relay 27 to ground on conductor 704. 
Relay 003 upon operating closes a circuit extend 
ing from ground on conductor TG4, over its upper 
contacts, the upper front contact of relay 004, 
inner upper front contact of relay 022, upper 
front contact of relay 020, lower front contact 
of relay 032, upper back contact of relay O50, 
conductor 852, winding of transfer relay if 
to battery. Relay if it operates and closes a cir 
cuit through the winding of relay 08, conductor 
. G07 to ground at the upper contact of relay f1. 
Relay 098 reoperates and with relay 003 oper 
ated closes the previously traced circuit for re 
operating relay 009. A holding circuit for relay 

i is now closed from battery, winding of relay 
i, conductor iO52, upper winding of relay 959, 

conductor 953, inner upper front contact of relay 
; : T, conductor G lower contact of relay 39 
to ground on conductor 74, but relay 050 being 
shunted so long as relay foc3 remains operated 
does not operate at this time. With relay 003 
operated ground is reconnected to conductor iO2 
to afford locking ground for certain of the count 
ing relays and ground is reconnected. Over the 

Reiay. 304 
upon releasing closes at its right back contact the 

Relay G09 
which is slow to release remains operated long 
enough after its circuit is opened by the release 

15 
middle upper-front contact of relay to con 
ductor i? 93 to afford locking ground for the re 
mainder of the counting relays. The sender is 
now prepared for controlling the next or units 
selection. 5 

Final units selection 
When the fundamental circuit is reclosed at the 

Sender through the release of counting relay. 07 
and the reoperation of relay 099, with sequence 10 
switch 2 in position 9, the fundanetal circuit; 
is completed through the winding of relay 30 and 
the winding of sender stepping relay of 5 and 
these relays reoperate. Relay 30 upon operat 
ing in turn operates relay 304 which locks under ; 
the control of relay 30 and closes the previously 
traced circuit for advancing sequence switch 200. 
into position 9. With relays 30 and 304, both 
operated and sequence switch 200 in position ft), 
the previously traced circuits through the right:20 
winding of overflow relay 35 and the left winding 
of relay 504 of the final selector are reestablished 
and relay 54 operates locking itself in a circuit 
to ground at the right contacts of cam 509 as: 
previously traced, and closing a circuit extending 26 
from ground at its left front contact, upper left. 
contact of cam 5: , left contact of cam 523 to bat 
tery through the magnet winding of Switch 500 
for advancing sequence switch 500 into position 6. 
With sequence switch 5GG in position 6, the circuit 3. 
of slow-speed updrive magnet 528 is closed from 
battery, winding of magnet 528, left contacts of 
cam 5 to ground at the left front contact of re 
lay. 504. The final selector brush shaft is then 
advanced in a units selection movement. . . . . . .35 
As the brushshaft advances under the control 

of up-drive magnet 528, the commutator brush 
58 engages the upper portion of commutator 
strip 59 and intermittently connects shunting. 
ground to the fundamental circuit for shunting 
down the sender stepping relay 05 and for hold 
ing relay 30 operated. This shunting ground is 
applied over a circuit extending from ground at 
the lower contact of cam 509, upper right contact 
of cam 525, brush 58, commutator strip 519, 45 
lower contacts of cam 520, conductor 426 and 
thence as traced to the sender. Upon the initial 
closure of the fundamental circuit for final units 

4t). 

selection, stepping relay 945 upon operating, 
with units register relay 225 operated, as as- 50 
sumed to register the units digit Zero, closes a 
circuit from ground on conductor 74, back con- . 
tact of relay Of 9, lower front contact of relay. 
f020, conductor f038, lower back contact of relay 
i 30, conductor f055, contacts of stepping relay 55. 
10 5, conductor 1939, inner lower front contact 
of transfer relay 7, conductor 35, lower back 
contact of units register relay 224, conductor 
| 8, winding of the No. 0 counting relay if O2 to 
battery on conductor .000. Relay 02 operates 
and locks in a circuit through its winding, the 
windings of relays 002 and ?oft in parallel, front 
contact of relay 92 to ground on conductor 92, 
but relays 002 and iOS 7 do not operate. So long 
as stepping relay of 5 remains operated. 65 
When the commutator brush 58 engages the 

first conducting segment of commutator strip. 
59 and thus shunts the winding of stepping relay. 
| Of 5, this relay releases permitting counting re 
lays f OG2 and Of 7 to operate. These relays upon 
operating establish a holding circuit over the 
fundamental circuit for relay 100 f from ground 
over commutator brush 5 fB and commutator strip 
59 as previously traced. When brush 58 there 
after engages the next insulating segment of com 
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mutator strip 5f 9, relay food releases in turn re 
leasing relay 063.- The fundamental circuit be 
ing now open both at the back contact of relay 
Of 7 and at the commutator strip 59, relay 30 

releases and in turn releases relays 304 and 594. 
Relay 504 upon releasing opens the circuit of up 
drive magnet 528 to arrest the upward movement 
of the final selector brush shaft which has now 
been advanced to position the fourth set of 
brushes. On the bank terminals connected to the 
desired line 559, and closes a circuit for advanc 
ing the final selector sequence switch into posi 
tion . This circuit may be traced from battery, 
magnet winding of sequence switch 590, right 
contacts of cam 54 to ground at the left back 
contact of relay 594. Sequence switch 50 is now 
advanced into position 9 over a circuit extending 
from ground on cam 509, upper right contact of 
cam 525, lower right contact of cam 5 left 
contact of can 523, to batterythrough the magnet 
winding of Switch 500. 

- Relay G03 upon releasing causes the release 
of relay 909 and removes the shunt from the 
upper winding of relay f (50. Relay O50 now op 
erates in the locking circuit of relay if f 7, closes 
a locking circuit for itself extending from battery 
through its lower Winding and inner lower front 
contact, over conductor f(5 f, thence as traced 
to ground. On conductor TO4. Relay f) G9 which is 
slow to release remains operated long enough 
after its circuit is opened by the release of relay 
003 to insure that relay 56 will operate and 

lock. When relay 869 does finally release, the 
previously traced operating circuit of relay. is 
opened and relay f l releases removing ground 
from conductor 03 and releasing relay 008. 
Relay 038 upon releasing removes ground from 
conductor 82 thus releasing counting relays 
f02, foll and 002. Relay. CO2 upon releasing 
closes the operating-circuit of relay 001, but re 
lay foo3 cannot operate now and therefore the 
fundamental circuit is not reestablished. 

It will be assumed that the test first selector 
is wired for making “no test' calls and therefore 
immediately after selections are completed and 
relays 30 and 304 have released, and as the final 
sequence switch 500 passes through position T, as 
previously described, a circuit is completed from 
ground over the right contacts of cam 22 f, con 
ductor 242, right back contact of relay 30, con 
ductor 230, upper left. and lower right contacts 
of cam 23, conductor 240, outer right front con 
tact of relay 29, conductor 33, left contacts 
uf cam 323, conductor 324, right front contact of 
relay 4 f6, lower left contact of cam 423, lower 
left contact of cam 424, conductor 425, left con 
tacts of cam 5at, resistance 502, upper contacts of 
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cam 503, winding of relay 534, left contacts of 
cam 532 to battery through resistance 533. Relay 
53 operates, and opens the previously traced 
locking circuit of relay 5f 0 which now releases 
and upon releasing closes a circuit from ground, 
left contacts of cam, 515, right back contact of 
relay 58, lower left contact of can 522, upper 
contact of cam 52, to battery through the mag 
set of switch 500 thus advancing sequence switch. 
500 into position 2. Ehus, relay. 504 does not 
operate as sequence switch 500, passes through 
position 74 to 8 since at that time the circuit 
through its windings in series is opened at the 
back contact of relay 53 and notest of the called 
line is therefore made. 
The called line is made busy as Soon as Se 

quence switch 500 reaches position 8 and until it 
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leaves position f f by ground connected over the 
lower contact of can 509, upper left contact of ' 
cam 525, right back contact of relay 534, left 
contacts of cam 508, back contact of relay 534, re 
sistance 535, lower contacts of cam 536, left back 
contact of relay 50, lower left and right con 
tacts of cam 5.3 to sleeve brush 53 and thence 
to battery through the winding of the cut-off 
relay 546 of the called line. The cut-off relay then 
Operates to perform its usual function. Upon 
reaching position and until the sequence switch 
leaves position 3 ground is applied to sleeve 
brush 537 from the lower contact of cam. 509, up 
per left contact of cam 525, right back contact 
of relay 504, left contacts of cam. 508, back con 
tact of relay 534, resistance 535, lower right and 
upper left contacts of cam 536 to sleeve brush 537 
thus maintaining the cut-off relay 546 of the 
called line operated. When the sequence switch 
500 reaches position 2 relay, 50 operates in a 
circuit extending from battery, winding of relay 
50, upper left contact of can 5 f2., lower left 
contact of cam 538 to ground at the left back 

5 

O 

5 
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contact of relay 504, locks in a circuit through 
its Winding, the left contacts of cam 5 2, left 
front contact of relay 50, left contacts of cam 
53 to ground on conductor 421, and closes a 
circuit for advancing sequence switch 500 into the 
talking position f3. . . This circuit may be traced 
from battery, winding of the magnet of switch 
50, lower contacts of cam 5 4, right front con 
tact of relay 510 to ground at the left contacts 
of can 55. From position f3 through position 
f74 the sleeve brush 537 is connected over the 
upper left and lower right contacts of cam 536, 
resistance 535, back contact of relay 534 to ground 
at the right contacts of cam 509. 
From the time of the release of relay 54 foll 

lowing the completion of units selection until 
sequence switch 500 leaves position 8A, a circuit 
is closed from ground at cam 509, upper left con 
tact of cam 525, left contacts of cam 520, con 
ductor 426, lower left contact of cam 427, upper 
left contact of cam 428, outer left front contact 
of relay 46, conductor 326, left contacts of cam 
325, conductor f34, left front contact of relay 
29, conductor 37, right contacts of cam 235 
now in position 0, conductor 3 4, left back con 
tact of relay 304, back contact of relay 227, wind 
ing of relay 328 to battery. Relay 328 operates 
and locks through its winding and front con 
tact, winding of relay 32, conductor 329 to 
ground over the upper left and lower right con 
tacts of cam 22. Relay 32 operates in this 
locking circuit as Soon as sequence switch 500 
passes beyond position 8A. Relay 327 upon op 
erating closes a circuit from battery through 
the magnet winding of sequence switch 200, up 
per contact of cam 2f1, lower right contact of 
calm 224, conductor 24 to ground at the front 
contact of relay 32 for advancing sequence 
Switch 200 into position 2. Upon leaving posi 
tion 0 both relays 327 and 328 release. 
When sequence switch 200 leaves position f 

the tip and ring conductors 4 and 05 of the 
first test trunk are disconnected from conductors 
24 and 23 extending to the Sender at the con 
tacts of cams 20? and 202, and are connected 
to ground at the lower left contact of cam 23 
and to battery through the winding of relay 3 
over the right contacts of Cam 292. If the dial 
key of the test cord circuit is still operated, relay 
3 will now operate in turn operating slow-to 

release relay 4. As the sequence switch leaves. 
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position f the previously traced circuit through 
the winding of relay 208 and the Winding of 
relay 4 at the sender is opened. Relay 74 
will thereupon release in turn releasing relays 
7f7 and 703. Relay Tupon releasing releases 
relay 853 which in turn releases relays 859 and 

O. With both relays 3 and TO released off 
normal ground is removed from conductor 04 
and all other operated relays of the Sender are 
now released restoring the sender to normal. 
When the dial key of the cord circuit is re 

stored, the circuit over the sleeve of trunk jack 
OO is immediately opened while the dialing cir 

cuit is maintained closed for a moment at the 
cord circuit. Relays 5, 6 and now re 
lease, relay, 6 causing the release of relays 293 
and 20 in turn. Upon the release of relay 29, 
relay 3 releases in turn opening the circuit of 
relay 4. Relay 4 which is slow-to-release 
releases after an interval and closes a circuit 
which may be traced from battery, winding of . 
relay 34, conductor 228, lower contacts of can 
222, conductor 233, left back contact of relay 
| 22, conductor 38, left back contact of relay 203, 
conductor 39 to ground over the normal con 
tacts of relay 4. Relay 304 upon operating 
closes a circuit from ground at its right front 
contact over conductor 225, lower left contact 
of can. 224, upper contact of can 25 to battery 
through the magnet of SWitch 28 for advancing 
sequence switch 29 into position 3. Relay. 394 
locks in a circuit through its winding and inner 
right front contact, conductor 33, right contacts 
of cam 222, thence as traced to ground at the 
normal contacts of relay 4 and remains oper 
ated until relay 4 again operates. - 
Relay is now reoperated in a circuit ex 

tending over the sleeve of jack ice, inner left 
40 

front contact of relay , inner left back. Con 
tact of relay 9, winding of relay: 5; conduc 
tor 86, contacts of cam 244, conductor. 245, 
Windings of relays 6 and to ground. Re 
lay upan reoperating closes, a circuit from 
ground at the left contacts of caim 233, conduc 
tor 246, contacts of relay 7, inner left back 
contact of relay 2, winding of relay 4 to 
battery. Relay is now operates opening the 
circuit of relay 336 which releases. Relay 304 
now closes the previously traced circuit over its 
Outer right back contact to battery through the 
Winding of the magnet Sequence Switch 2 for 
advancing the Sequence. SWitch out of position 3 
into position (d. The delay interval introduced 
by relay it is to prevent the talking circuit from 
being cut through to the called Subscriber's line 
while the dial bridge is closed at the test cord 
circuit SO that ConVersation which may be going 
On With the called. Subscriber if the line is in 
use can not be disturbed or that ringing on the 
called line if at the time being conducted will 
not oe interfered with. - - 

If the dial key is restored while the sender is 
still attached as Will usually be the case, relays 
29, 2S3, 26 and A Will all be normal when 
sequence switch 299 reaches position 2 follow 
ing the completion of Selections and the Se 
quence switch will therefoire advance into posi 
tion. As without the delay interposed by relay 4 
aS ist described. y - 

As sequence switch 29 leaves position. 3, 
irelay 3: releases aid discontinues the applica 
fign of steady tone current from the first-testse 
lector trunk to the test cord circuit as a signal 
to the test nan that he may proceed to test the 
called line. The testing path now extends from 

the tip of jack OO over conductor f04, outer 
right back contact of relay 09, outer left back 
contact of relay 20, conductor 4, lower Con 

17 

tacts of cam 23, conductor 240, outer right front 
contact of relay 29, conductor 33, thence as . 
traced to conductor. 425, upper contacts of can 
59, brush. 539 to the tip of the called line, and 
from the ring of jack . . over conductor 05, 
outer left back contact of relay 9, right back 
contact of relay 23, conductor. 42, lower con 
tacts of can 235, conductor f3, left front con 
tact of relay 29, conductor 34, thence as traced 
to conductor 26, lower contacts of cam 540, brush 
54t to the ring of the called line. Thus, a test 
path from the test desk to the called line free 
from all bridges is provided. 

If the test nan desires to ring the Subscriber's 
bell on the called line, he may do so by the ap 
plication of ringing current from the test desk, 
or he may test the functioning of the line circuit 
by releasing the called line cut-off relay. 546 to 
establish a bridge across the tip and ring conduc 
tCIS of the testing path to cause, a linefinder to 
seize the line. In preparation for the test just 
rentioned the test iman operates a key at the 
test desk which opens the previously traced cir 
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cuit through the winding of relay if and this 
relay releases in turn releasing relay 4. With 
sequence switch 205 in position 4, the release of 
relay i? closes a circuit from ground over the 
normal contacts of relay.f4, conductor 39, left 
:back contact of relay 233, conductor 38, left 
back contact of relay 22, conductor 243, lower 
left and right contacts of cam 24 , conductor 248, 
innei right front contact of relay 29, conductor 
43, lower contacts of cam 330, conductor 33, 
inner left front contact of relay: 416, lower left 
contact of cam 429, upper right contact of cam 
439, conductor 43A, left contacts of cam. 517, 
winding of relay 534 to battery. Relay. 534 op 
erates and opens the previously traced circuit 
from ground at the right contacts of cam. 509, 
over sleeve brush. 537 to battery through the 
Winding of cut-off relay 546 releasing relay 546. 
With relay 546 released, the line relay (not 
shown) of the called line is reconnected to the 
tip and ring conductors of the line and when a 
bridge is established at the test desk across the 
tip and ring conductors of the testing path pre 
viously traced, the line relay of the called line 
functions in the well-known manner to cause a 
linefinder to be started to hunt for and seize the 
called line and a sender to be associated with 
the called line. Upon the association of a sender 
the usual dial tone is transmitted therefrom to. 
the called line and thence over the testing path 
to the test desk. . . . . 

Disconnection 
To disconnect the test man may either remove 
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the test cord plug from jack 50 or if he wishes 
to use the same first test trunk for other tests 
may nOmentarily operate the non-locking dis. 
connect key (47. The operation of key 47 causes 
the operation of relay 9 which locks in a circuit 
through its Winding, the Outer-left front, contact 
of relay 43, inner right front contact of relay 

3. to ground at the right front contact of relay 

65 

and at its inner left front contact establishes 
a circuit from battery, resistance 48, winding 
of relay 5, conductor 96, contacts of cam 244, 
conductor. 25, windings of relays 6 and 7 
in series to ground. RelayS. 5, 6 and 7 oper 

70 

ate, relay 5 establishing, an obvious circuit 
through the left winding of relay 40 to hold 
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relay 40 operated following the opening of its 
locking circuit by the operation of relay f69, and 
relay". G causing the operation of relay 283 which 
in turn operates relay. 20. Relay. 26 upon op 
erating opens the circuit of relay 4 at its left 
back contact and relay. 4 releases. A circuit 
is now closed lifor operating relay f22 which may 
be traced from battery, winding of relay 22, con 
ductor. 44, upper contacts of cam 239, outer left 
front contacts of relay 283, conductor 39 to 
ground over the normal contacts of relay 4. 
Relay 22 locks, through its winding and right 
front contacts, conductor 45, upper right con 
tact of .cam. 229 to ground at can 22 f, opens the 
circuit of relay 2i to discontinue the application 
of steady tone current to the test set if sequence 
switch 200 has not at the time advanced out of 
position 3, and cioses a circuit for advancing se 
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quence switch 26e into position 5 which may 
be traced froin battery, magnet winding of switch 
280, upper contact of cam 2 7, lower left contact. 
-of cam. 28, conductor 259, left front contact of 
relay 22, conductor 46 to ground at the lower 
contacts of can 24. When sequence Switch 209 
reaches position i5, it is advanced into position 6 
over a circuit extending from its magnet winding 
thence as traced to the lower left contact of can 
24, thence over the upper left contact of can 
294, conductor 237, to ground at the right back 
contacts of the relay 3C4. Upon leaving posi 
tion f5, sequence switch 200 opens the circuit of 
relays S and 7 at the contacts of cam 244 
thus releasing these relays and in turn releas 
ing relayS2C3 and 20, opens the locking circuit 

5 of relay .22 at the upper right contact of cam 
220 thus releasing relay 22, opens the locking 
circuit of relay 25 at the lower left contact of 
cam 228 thus releasing relay 205, opens the cir 
cuit of relay 322 at the lower contacts of can 
233 thus releasing relay 322, and opens the circuit 
of relay 29 at the contacts of cam 238 thus re 
leasing relay 29. With sequence switch 200 in 
position G. a circuit is ciosed from ground over 
the lower left and upper right contacts of cam 
25, conductor 332, right contact of cam 3f2, up 
per contact of cam 3 f to battery through the 
magnet Winding of sequence switch 300 for ad 
vancing this sequence switch into its normal 
position . When sequence switch 39 reaches 
normal, a circuit is established for advancing se 
quence Switch 26 to normal position 7 which 
may be traced from battery, winding of the mag 
net of Switch 28, upper contact of cam 2, 
lower right contact of can 23, conductor 252 to 
ground at the left contacts of cam 3 9. 
When sequence switch 200 advances beyond 

position 5, the previously traced circuit through 
the windings of relays 5, 6 and is opened 
at the contacts of cam 244 and these relays re 
lease, relay 5 upon releasing in turn releasing 
relay 40. Relay f48 upon releasing releases 
relay fo9, relays. Of and 02 remaining operated 
SO-long as the test cord plug is in jack le. The 
return of the test first selector to normal also 
removes ground from sleeve conductor 32f thus 
releasing relay 49. Relay 39 upon releasing re 
moves ground at its inner left front contact from 
the sleeve conductor 42 of the final test trunk 
thus releasing relay 58 in the final selector, and 
opens the operating circuit of relay 4. Relay. 
4f0 being slow to release maintains its operated 
condition for a sufficient period after the release 
of relay 469 to close a circuit extending from bat 
tery, right winding of relay 432, outer left back 
contact of relay 45, left front contact of relay 

1997,195 
4 0 to ground at the outer left back contact of 
relay 409. Relay 432 operates closing a holding 
circuit for relay 46 extending from battery, Wind 
ing of Irelay 4, 6, left contacts of Irelay 422 to 
ground at the right front contact of relay 432 for . 
holding relay A6, operated following the release 
of relay 49, and relay 432 locks over its left wind 
ing in parallel with resistance 433 over its left 
contact, outer right contacts of relay 422, lower 
left contact of can 42, upper right contact of 
cam 492, conductor 42, left contacts of can 53, 
left back contact of relay 5 2, lower coitacts of 
cam 532, winding of marginal relay 53, upper 
left and lower contacts of cam. 569 to ground. 
Relay 53 now operates in the locking. circuit of 
relay S32. 
With relay 5 released and relay 53 operated 

a circuit is closed for initiating the innediate re 
lease of the final selector without waiting for the 
called subscriber, to disconnect. The release of 
relay .50 closes a circuit for advancing sequence 
switch 59 out of the talking position 3 into posi 
tion 6. This circuit may be traced from battery, 
magnet Winding of Switch. 5), upper contact of 
cam 52, lower left contact of cam 522, right back 2 
contact of relay 50 to ground over the left con 
tacts of cam 55. As the sequence switch passes 
through positions 5 to 5A with relay 53 operat 
ed, relay 504 can not operate and therefore when 
it reaches position. 6, a circuit is closed from 3 
ground at the left back contact of relay 564, over 
the upper left contact of cam 522, the upper con 
tact of cam 52 to battery through the magnet of 
SWitch 59 for advancing sequence switch 53E into 
position 3. In position 8 the trip magnet 324 is 3. 
Operated in a circuit from battery through its 
Winding, the lower right contact of cam 525 to 
ground at cam 509 to prevent the brushes from 
Snagging during the return of the brush shaft 
to normal and a circuit is closed from battery 
through the winding of down-drive magnet 542, 
lower contact of cam 523, lower right contact of 
cam 5 , upper right contact of cam 525 to ground 
at Cam 59. In response to the energization of 
magnet 542, the brush shaft is returned to normal. 
In its normal position a circuit is closed from 
ground at cam 69, upper right contact of cam 
525, brush 543, normal commutator segmsent 544, 
lower right contact of can 522, upper contact of 
Cam 52 to battery through the magnet of Switch ; 
569 thus advancing the sequence switch to nor 
mal. As the sequence switch leaves position 5, 
the circuit previously traced through the Wind 
ing of relay. 53 is opened and relay 533 releases. 
The final selector is now in normal condition, 
From positions 6 to 8 of sequence switch 5:39, 

direct ground is maintained on sleeve conductor 
42 over the upper contacts of can Si 5 to maik 
the final Selector trunk as busy and to hold relay 
432 in the Second test selector operated. As soon (st 
as the final Selector reaches normal and its se 
quence switch 582 leaves position 3, this busy 
ground is removed and relay 432 releases in turn 
releasing relay 46. Since at this time reiays 
409 and A) are both released, a circuit is closed 
from ground at the left back contact of relay is 8, 
left back contact of relay AA, right back contact 
of relay 432, left contact of can 4,2, upper con 
tact of cam 4 to battery through the Inagriet of 
sequence Switch 488 for advancing the sequence 
Switch into normal position. Upon leaving posi 
tion 8 the circuit of relay 422 is opened and 
relay 422 releases. All apparatus of the second 
test Selector is now in normal position. 

If the test man disconnects from jack GO after 
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to battery through the magnet winding of se 
quence switch 200. As soon as the sequence the completion of a test connection without first 

operating the disconnect key 47, relay Of...re 
leases, but relay 02 remains locked up since re 
lay 49 is at the time operated. With relay fo 
released and relay f2 operated, ground is con 
nected over the inner left front contact of relay 
02 and the right back contact of relay it? to the 

tip test path and battery through the winding 
of relay 3 is connected over the inner right 
front contact of irelay 92 and the outer left back 
contact of relay 8 to the ring test path and 
should the called subscriber now remove his re 
ceiver or an outside man connect his headset 
across the testing path, relay 93 will operate 
closing the auxiliary signal circuit at its right 
contact and connecting the Supervisory lamp 49 
in a fashing circuit over the left contact of relay 
83, the outer right contact of relay 4 to bat 

tery through interrupter 59. If the test man 
now again plugs into jack Ce, relay led will re 
operate releasing relay 93 and effacing the sig 
nai. Should the plug of the test cord be re 
moved from jack 80 during the time that relay 

if 5 is normal relays and 48 will be operated 
and in order to release the connection, it Wilba 
necessary for the test man to operate disconnect 
key &i, disconnection then proceeding as previ 
Ously described. 

- - - - - - - - - Abandonment of a Call 

If the test man abandons a call before the tens 
digit has been registered in the sender, the dial 
ing circuit to the sender will be opened thus per 
mitting relays 90,981, 902 and 903 of the sender 
to release. Relay 983 upon releasing closes a 
circuit from ground on conductor 704, back con 
tact of relay 993, left contact of relay 994, con 
ductor 926, upper back contact of relay 030 
which operates only after the tens digit has been 
registered, conductor 92 to battery through the 
winding of sender release relay 75. Relay Ti5 
upon . Operating locks directly to off-normal 
ground. On conductor 4, at its left back contact 
OpenS the short-circuit around the right high 
resistance winding of relay 4, at its right ack 
contact opens the fundamental circuit and at its 
inner left front contact establishes a holding cir 
cuit for the sender make-busy relay 700. With 
the high resistance winding of relay Ti 4 now in 
the circuit previously traced through the Wind 
ing of relay 238 at the test first selector, relay 
298 releases and closes an operating circuit for 
relay 35 which may be traced from battery, left 
winding of relay 35, conductor 5 f, lower con 
tacts of calm 249 to ground at the back contact 
of relay 298. Relay 35 upon operating locks 
Over its left contact, conductor 52, to ground 
at the lower contacts of calm 22 and, at its 
right front contact, closes a circuit for advancing 
Sequence switch 23 into the overflow position 
2. This circuit may be traced from ground 
Over the lower contacts of cam 25, conductor 
253, right contacts of relay 35, conductor 254, 
upper left contact of caim 224, upper contact of 
cam 2 7 to battery through the magnet of se 
quence switch 299. When sequence switch 209 
reaches position 2, relay 304 is operated in a 
circuit through its winding, conductor 223, lower 
contacts of cam 222, conductor 243, left back 
contact relay 22, conductor f38, back contact 
of relay 283, conductor 39, normal contacts of 
relay f4 to ground and relay. 384 advancesse 
quence switch 200 into position 3 over a circuit 
extending from ground at its front contact, con 
ductor 225, lower left contact of cam 224, thence 
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switch leaves position 2, relay 333 releases and 
closes a circuit from ground over its right back 
contact, conductor 237, upper right contact of 
can 224, thence to battery through the magnet 
winding of sequence switch 299 for advancing 

5 

the sequence switch into position . 4. From 
position 4 it is advanced into the overflow posi 
tion 5 under the control of overflow relay 35. 
As the sequence switch 23i passes beyond posi 
tion , the circuit previously traced through the 
windings of relays 208 and 74 is opened and 
relay 4 releases in turn releasing relays 
and 3. The Sender is then disinissed in the 
manner previously described. 
With sequence switch 200 in position 5 and 

overflow relay 35 operated, the circuit of tone 
relay 2 which was opened when the sequence 
Switch passed beyond position 3 is reestablished 
and relay 2i is intermittently operated to ap 
ply intermittent tone to the test part as a dis 
connect signal. The circuit for relay 2 may 
be traced from battery, winding of relay f2 f, 
right back contact of relay 22, conductor 23, 
right contacts of can 22, conductor 234, right 
contacts of relay 35, conductor 253, lower right 
and upper left contacts of cam 25 to ground on 
interrupter 255. The test man then proceeds to 
initiate disconnection as previously described, 

If the call is abandoned after the tens digit 
has been registered then the release of relay 983 
in the Sender closes a circuit from ground on con 
ductor 784, back contact of relay 93, left front 
contact of relay 904, conductor 926, upper front 
contact of relay, 838 which operated upon the 
registration of the tens digit, to batterythrough 
the winding of relay 9... Relay 99 upon op 
erating opens the circuit previously traced 
through contacts of the sender stepping relay 
9f 5 so that no further operation of counting re 

lays is possible. When, therefore, the final selec 
tor advances in the selective movement which is 
next initiated thereafter, the sender will fail to 
be satisfied and the final selector will continue 
its movement, until it reaches the tell-tale posi 
tion. If at that time the final selector sequence 
SWitch 50 is in position 2 and the selector is 
driven to the tell-tale position during its brush 
Selection movement, relay 554 being Operated, a 
circuit will be closed from ground, left front con 
tact of relay 534, upper left and lower right con 
tacts of can 5 , brush 53, tell-tale segiment 545, 
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upper right contact of cam 522; upper contact. 
of can 52A to battery through the magnet of 
Sequence switch 5, thus advancing the sequence 
Switch to position 3. Upon reaching position. 3 
with relay 5 ( normal, a circuit is closed from 
the magnet winding of sequence switch 509, over 
the lower left contact of cam 522, the right back 
contact of relay. 5 is, to ground at the left contact 
of cam 55 for advancing the sequence switch 
into position 4. In position 4 with relay. 504 still 
operated the circuit previously traced over the 
tell-tale segment 55, and the upper right con 
tact of can 522 is effective for advancing the 
sequence switch into position 5. From position 
5. Sequence Switch 598 is advanced to position 
;3 in a circuit extending from battery, winding 
of the magnet of switch 509, upper right contact 
of can 522, segment 545, brush 5:8, upper right 
contact of cam 525 to ground at can 539. Upon 

60. 

reaching position with relay 59 normal the 
Sequence SWitch is driven into position 2 over a 
circuit through the iOWeir left contact of can 75 
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522, right back contact of relay 5 to ground 
at the left contacts of can 55. 

If the final selector is driven to tell-tale dur 
ing its tens selection movement at which time 
sequence switch 533 is in position 4, the sequence 
Switch is advanced to position 5 in a circuit from 
battery through the magnet Winding, upper right 
contact of can 532, tell-tale segment 545, brush 
if 2, lower right and upper left contacts of cam 
5 to ground at the left front contact of relay 
598. Froil position 5 it will then be advanced 
to position 2 in the manner just described. If 
the final selector is driven to tell-tale during its 
units selection movement, it will be driven from 
position € into position 2 in the manner just 
described. When the sequence SWitch reaches 
position 2, relay 52 ) operates as previously de 
scribed in connection with a completed call, locks 
itself to ground on the incoming sleeve conduc 
tor 42 , and advances sequence switch 5, into 
position 23. As soon as the Sequence, SWitch 
reaches position 3, a circuit is closed through 
the magnet of sequence Switch 58, upper right 
contact of cam 322, tell-tale segment 545, brush 
558, upper right contact of can 525 to ground 
at came 559 for advancing the Sequence SWitch 
into position 4. 
... Since relays 38 and 384 at the test first selec 
toi are now held operated over the fundamental 
circuit from the sender, when sequence switch 
53 passes through positions 3 to 8A, a circuit 
is closed from ground at cam 599, upper right 
contact of cam 525, lower right and upper left 
contacts of cann. Sff, lower right and lipper left 
contacts of cam 59 , conductor. 425, lower left 
contact of cam 624, lower left contact of cam 
423, inner right front contact of relay 46, con 
ductor 324, left contacts of cam 323, conductor 
f33, outer right front contact of relay 29, con 
ductor 24, lower right and upper left contacts 
of cam 23f, conductor 23), right front contact of 
relay 30, inner left front contact of relay 304, 
conductor 229, upper contacts of cam. 228, con 
ductor f36, to battery through the right wind 
ing of overflow relay 35. Relay 35 will now 
receive sufficient current to operate and Will lock 
over its left winding and front contact, conductor 
d52 to ground at the lower contacts of cam 22, 
and Will advance sequence Switch 28 into po 
Sition 5 as previously described. As sequence 
switch 29 leaves position the circuit of relay 
7 g of the sender is opened and the release of 
the Sender proceeds in the manner previously 
described. Upon reaching position, 5, relay 2 
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is intermittently operated to transmit an inter 
mittent tone signal to the test desk. The test man 
then proceeds to initiate the release of the con 
nection as previously described. 

First test selector goes to overflow 
If the first test selector (sequence switch 300) 

goes to overflow during trunk hunting, test relay 
30 will remain operated during the time that the 
Selector tests for an idle second test selector in 
the Selected group, in the case assumed when Se 
quence switch 389 reaches position 5, in which - 
position a test is made of the condition of the 
last trunk of the first group. Similarly, had the 
Selector been set to test trunks in any of the other 
groups and found no idle trunk, relay 37 would 
remain operated when the selector reached any 
of the positions 8, f, 4 or . In any of these 
positions with relay 397 operated a circuit is 
closed for relay 333 extending from battery, Wind 
ing of relay 333, left back contact of relay 308, 
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right contacts of cam 334, outer left front con 
tact of relay 36, conductor 33 to ground at the 
lower contacts of cam 233. Relay 333 upon op 
erating closes an obvious circuit over conductor 
335 for overflow relay 23 which operates, open 
ing at its back contacts the connections over con 
ductoi's 33 and 33 to the sleeve cams of Switch. 
358, and closing a circuit from battery through 
the left winding of overflow relay 35, to ground 
at its left front contact. Relay i35 upon operat 
ing locks over its left winding and left front 
cointact, conductor 32 to ground at the lower 
cCntacts of cairn 22 and ciOSes a circuit from 
ground over the lower contacts of can 25i, con 
ductor 253, right contacts of relay :35, conductor 
258, upper left contact of cam 224, to battery 
through the magnet winding of Switch 280 for 
advancing sequence switch 23, into position 2. 
As soon as the test man restores the dialing key, 
sequence, Switch 233 is advanced to position is 
as previously described in connection with a 
completed call, and is then advanced into position 
5 over the circuit previously traced through the 
light contacts of overflow relay 35. Upon leav 
ing position the circuit through the winding 
of relay 283 and the Winding of relay 74 of the 
Sender is opened. ... The Sendel is then dismissed 
as previously described. With sequence switch 
289 in position f3, relay 2 is intermittently op 
erated to apply intermittent tone to the test desk 
cO:'d circuit as an overflow signal. The test man 
then proceeds to initiate disconnection as pre 
viously described. ... . -> 

Second test selector goes to overflow or tell-tale 
If the Second test selector goes to overflow 

during trunk hunting, test relay. A 05 will remain 
operated during the time that the selector tests 
for an idle final selector trunk in the selected 
group, in the case assumed when sequence Switch 
460 reaches position 4 in which a test is made of 
the condition of the last trunk of the third group. 
Similarly, had the selector been set to test trunks 
in any of the other groups and found no idle 
trunk, relay 405 would remain operated when the 
Selector reached any of the positions 6, for 8. 
in any of these positions with relay 405 operated, 
a circuit is established from battery, winding of 
relay 434, right back contact of relay 496, lower 
right and upper left contacts of cam 408, inner 
left front contact of relay 495, to ground at the 
inner left front contact of relay 499. Relay 434 
upon operating closes an obvious circuit for relay 
45 which locks over its inner right front contact 
and the lower right contact of cam 4 f4 to ground 
at cam 487, opens the test conductors extending 
Over back contacts of relay 46 to the sleeve cams 
of Switch 46, and closes a circuit from ground at 
its outer right front contact, conductor 33, lower 
contacts of cam 333, conductor 43, inner right 
front contact of relay 29, conductor 248, upper 
contacts of cam 24, conductor 5, to battery 
through the left winding of overflow relay 35. 
Relay 35 operates and performs the functions 
previously described in connection with the over 
fiOW condition established at the test first selector. 
Should the selector fail to stop in any of its 

Selection movements through failure of relay 404 
to release, relay & G4 will hold relay 4 C5 operated 
continuously and will hold relay 466 operated un 
til after Sequence switch 490 leaves position 5. 
With relays 405 and 466 both operated the selec 
tor Will be advanced into position 8. The cir 
cuit for advancing sequence switch 490 through 
positions to 5, 7 to 9, ff to S and 5 to 7 
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extends over the upper right contact of cam 412, 
inner left front contact of relay 405, to ground at 
the inner left front contact of relay. 409, and the 
circuit for advancing it. out of positions. 6, O and 
f4 extends over the lower right contact of cam 
42 to ground at the outer left contact of relay 
406. In position 8 with relay 406 now released, 
relay 434 operates in turn operating relays 45 
and 35. Relay 35 now performs the overflow 
functions previously described. . ". 

If the final selector is driven to a tell-tale posi 
tion during any of its selective movements, the 
circuits function in the manner previously de 
scribed in connection with a call abandoned after 
the tens digit has been registered. ". . 

Sender times out 
When the Sender is first seized and start relay 

70 operates, ground is connected to the Off-nor 
mal conductor 704 and the Sender time-out cir 
cuit starts to function in the following manner, 
With ground connected to conductor 4 a cir 
cuit is completed therefrom over the normal con 
tacts of make-busy jack 928, back contacts of 
timing relay 929, interrupter 93, back contact 
of timing relay 93 , Winding of timing relay 932 
to battery. Upon the next closure of the con 
tacts of interrupter 939, timing relay S32 oper 
ates and locks through the Winding of timing 
relay 93 , front contact of relay 932, back con 
tact of timing relay 929 to ground on conductor 
84. On the next opening of the interrupter 

contacts, relay 93 operates in the locking cir 
cuit of relay 932 and closes a circuit from ground. 
on conductor 74, back contact of relay 929, Con 
tacts of interrupter 93, front contact of relay 
93, winding of relay 933 to battery, as soon as 
the contacts of interrupter 930 again close. Re 
lay 933 operates and locks in a circuit through 
its winding in series with the winding of relay 
929, left contact of relay 933, to ground on con 
ductor 04. When relay 933 operates, which 
occurs after a period of thirty to sixty seconds 
following the seizure of the sender, if the tens 
digit has not been registered and relay 39 has 
not operated, a circuit is closed for relay 75 ex 
tending from battery, winding of relay 5, con 
ductor 927, upper back contact of relay 3, 
conductor 926, right contact of relay 933 to 
ground on conductor 794. Relay 75 upon oper 
ating will then cause the release of the sender 
and the advance of the test first selector to the 
overflow position as previously described in con 
nection with an abandoned call... If, however, 
relay f 39 is operated indicating that the tens 
digit has been registered, the operation of relay 
933 will close a circuit extending from battery, 
winding of relay 89, upper front contact of 
relay (930, conductor. 926, right contact of relay 
933, to ground on conductor 784. Relay 09 
upon operating will close an operating circuit for 
relay e3, extending from battery, winding of 
relay 93, front contact of relay 0 , lower back 
contact of relay 050, lower front contact of 
relay to 19, conductor f054, upper contacts of 
relay 207, conductor 2, outer right contacts 
of relay 17, conductor ?ffl, upper contacts of 
relay 127 to ground on conductor 794. Relay 
003 operates in turn operating relay. 999, which 

closes the fundamental circuit. With relay 09 
operated, the circuit for operating the counting 
relays under the control of sender stepping relay 
Of 5 is opened at the upper back contact of re 

lay io9 and, therefore, when the final selector 
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makes its next selection, the sender will not be 
satisfied and the final selector will advance to the 
tell-tale position, establishing the overflow con 
dition at the test first selector as previously de 
scribed. The sender will then be restored and 
an intermittent tone signal will be transmitted 
to the test desk. . . . . . . . . ". . . . . . 

After the operation of relay 933 if the sender 
restores to normal before interrupter 938 again. 
breaks its contacts, ground is removed from off 
normal conductor 704, and the timing relays 929, 
93t, 932 and 933 will restore. If, however, the 
Sender fails to reach the normal, then when the 
interrupter 939 breaks its contacts, with relay 
933 operated, both relays 933 and 929 are held 
operated in the locking circuit of relay. 933 and 
relay 929 will light the lamp 934 on the sender 
frame, light the aisle pilot lamp and cause the 
operation of an alarm signal. 

Sender make-busy 
If it is desired to remove a Sender from Serv 

ice, as for example, when the sender has timed 
out through faulty operation, a plug having its 
ring and sleeve, contacts short circuited is in 
serted in make-busy jack 928. With the plug in 
jack 928, the timing relays 929 and 933 if oper 
ated are released, the alarm is silenced, and a 
circuit is closed from battery, left winding of 
the sender make-busy relay 700, ring and sleeve 
of jack 929, and the make-busy plug to ground. 
With relays T00 operated, the start conductor 600 
is disconnected from start relay 70 and is ex 
tended to the next sender which is then used to 
serve the subgroup of first test trunks which have 
first choice preference to the sender so plugged 
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out. Relay to also establishes a circuit from 
battery through its right winding and right front 
contact over right back contacts of the make 
busy relays 760 and 1002 of the other senders, 40. 
if idle, to conductor. 62 . If ground is connected . 
to conductor 62 indicating that another sender 
has been started to hunt for a first test-selector 
trunk through the operation of one of the se. 
quence start relays 6 to 69, and the plug is 
removed from the make-busy jack 928 or the 
operating circuit for relay 79 is opened due to 
the completion of a call, this relay will be held 
operated over conductor 62 until the sender 
until all other senders become busy, and their 
make-busy relays 700' and 7002 operate, opening 
the circuit over conductor. 624 through the right 
winding of relay 108. Thus, holding the make 
busy relay 700 operated over conductor 62 pre 
vents the opening of start conductor 660 and the 
stopping of the sender that may be hunting and 
starting another sender hunting. 
What is claimed is: - 
1. In a telephone exchange System a plurality 

of subgroups of trunks and trains of selector 
SWitches for extending calls to subscribers’ lines, a 
register sender common to said trunks for con 
trolling the setting of said switches, a plurality 

45 

which is hunting finds a calling test trunk or 0. 

55 

60. 

65 
of trunk finders for connecting said sender with 
any one of said trunks, each of said finders having 
access to different subgroups of trunks, respec 
tively, and means operative upon the initiation of 
a call on a trunk of any subgroup for starting 
only that one of said finders which has 
to that particular subgroup of trunks. - 

2. In a telephone exchange system a plurality 
of subgroups of trunks and trains of selector 
switches for extending calls to subscribers' lines, 

70. 
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a register sender common to said trunks for con 
trolling the setting of said Switches, a plurality of 
trunk-finders for connecting said sender with any 
one of said trunks, each of said finders having 
access to different subgroups of trunks, respec 
tively, means operative, upon the initiation of a 
call on a trunk of any subgroup for starting only 
that one of said finders which has access to that 
particular subgroup of trunks, and means for pre 
venting the starting of more than one of Said 
finders should calls be initiated at the same time 
on trunks of more than one subgroup. 

3. In a telephone exchange system a plurality 
of subgroups of trunks and trains of selector 
switches for extending calls to subscribers' lines, 
a register sender common to said trunks for con 
trolling the setting of said switches, a plurality of 
trunk finders for connecting said sender with any 
one of said trunks, each of said finders having 
access to a different number of said subgroups of 
trunks, respectively, a sequence relay for each of 
said subgroups of trunks, a corresponding start 
relay for each of said subgroups of trunks, Said 
sequence relays being So interrelated With each 
other and with said start relays that Only. One Se 
quence relay and the corresponding start relay 
can be operated at one time in the event that 
trunks of more than one. Subgroup are taken for 
use at the same time, and means controlled by 
the operated start relay.for starting only that one 
of Said finders which has access to the Subgroup of 
trunks corresponding to the operated Sequence 
and start relayS. 

4. In a telephone exchange System a plurality of 
subgroups of trunks and trains of selector Switches 
for extending calls to subscribers' lines, a register 
sender common to said trunks for controlling the 
Setting of Said Switches, a plurality of trunk 
finders for connecting said sender With any One 
of said trunks, each of Said finderS. having acceSS 
to a different number of said subgroups of trunks, 
respectively, a start relay for each of said Sub 
groups of trunks operative when any trunk of 
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the corresponding Subgroup is taken for use, and 
a start circuit for each of Said finders, any One 
of said start circuits being closed by the opera 
tion of any one of the start relays of the Sub 
groups of trunks to which the particular finder 
has acceSS, . . . 

5. In a telephone exchange system a plurality of 
Subgroups of trunks and trains of selector Switches 
for extending calls to Subscribers' lines, a plurality 
of register Senders common to said trunks for con 
trolling the setting of said switches, each of 
Said senders being the normal preference for serv 
ing particular ones of said subgroups of trunks, 
a plurality of trunk finders for each sender for 
Connecting Said Sender With any one of Said 
trunks, the corresponding finders of said senders 
having access respectively to said subgroups of 
trunks, a main start circuit for each sender, an 
auxiliary start circuit for each finder thereof, and 
means for closing the main start circuit of a 
sender, if idle, when a call is initiated on any 
trunk of the subgroups for which the sender is 
the preference and for closing the auxiliary start 
circuit of the finder of that sender which has 
access to the particular subgroup of trunks in 
which the calling trunk is located. 

6. In a telephone exchange system a plurality 
of groups of trunks each divided into a plurality of 
Sub-groups and trains of selector Switches for ex 
tending calls to subscribers' lines, a plurality of 
register Senders common to said trunks for con 

1997,195 
trolling the setting of said switches, each of said 
senders being the normal preference for Serving a 
particular one of Said groups of trunks, a plu 
1rality of trunk finders for each Sender for COn 
necting said Sender with any One of Said trunks, 
the corresponding finders of said senders having 
access respectively to certain subgroups of Said 
trunks, a main Start circuit for each Sender, aux 
iliary start circuits common respectively to the 
corresponding finders of said senders, and means 
for closing the main start circuit of a sender, if 
idle, When a call is initiated on any trunk of a 
group for Which the Sender is the preference and 
for closing the auxiliary start circuit of the finder 
of that sender which has access to the subgroup 
of trunks in Which the calling trunk is located. 

7. In a telephone exchange System a plurality 
of groups of trunks each divided into a plurality 
of subgroups and trains of selector Switches for 
extending calls to Subscribers' lines, a plurality 
of register senders common to said trunks for 
controlling the setting of said switches, each of 
Said Senders being the normal preference for 
Serving a particular One of said group of trunks, 
a plurality of trunk finders for each Sender for 
connecting said Sender with any one of Said 
trunks, the corresponding finders of said senders 
having access respectively to certain subgroups 
of trunks, a main start circuit for each Sender, 
auxiliary start circuits common respectively to 
the corresponding finders of Said Senders, means 
for closing the main start circuit of a sender 
when a call is initiated on any trunk of a group 
for which the sender is the normal preference, 
means for extending said main start circuit to 
another of said senders if the preference sender 
is busy, and means for closing the auxiliary 
start circuit of the finder of the started Sender 
which has access to the subgroup of trunks in 
Which the calling trunk is located. 

8. In a telephone eXchange system a plurality 
of groups of trunks each divided into a plurality 
of subgroups and trains of selector Switches for 
extending calls to Subscribers' lines, a plurality 
of register senders common to said trunks for 
controlling the setting of said switches, each of 
said senders being the normal preference for 
Serving a particular one of said groups of trunks, 
a plurality of trunk finders for each sender for 
connecting said sender with any one of said 
trunks, the corresponding finders of said senders. 
having access respectively to certain subgroups 
of trunks, a main start circuit for each sender, 
said start circuits being connected at different 
points in a chain Sequence circuit common to 
all of said senders, auxiliary start circuits conn 
mon respectively to the corresponding finders 
of said senders, means for closing the main start 
circuit of a Sender when a call is initiated on 
any trunk of a group for which the Sender is 
the normal preference, means including said 
chain sequence circuit for extending said main 
start circuit to another Sender if the preference 
sender is busy, and means for closing the auxil 
iary start circuit of the finder of the started 
sender which has access to the subgroup of 
trunks in which the calling trunk is located. 

9. In a telephone exchange System a trunk 
and a train of selector Switches for extending 
calls to subscribers' lines, means for seizing said 
trunk, a sender having registers, means for as 
sociating said sender with said trunk, selection 
control apparatus in said sender for controlling 
the selective movements of said switches in ac 
cordance with the setting of said registers, a 
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