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The present invention relates to signalling Sys 
tems and more particularly to automatic Switch 
ing equipment of the type adapted for use in 
automatic telephone systems serving a compara 
tively small number of subscribers' lines. 
One of the most Widely used types of telephone 

systems yet devised is that employing single 
movement step-by-step line or finder switches 
and dual movement step-by-step selector and 
connector switches of the Strowger type, for Set 
ting up connections between the Various lines of 
the system. In such a system the bank contacts 
of the final and intermediate Selector Switches 
are conventionally multipled in groups, each unit 

5 multiple being connected to the trunk line of a 
connector Switch, and the bank contacts of the 
connector switches are multipled in groups, each 
unit multiple being connected to a subscriber's 
line or an inter-exchange trunk line. With this 
arrangement a connection may be established be 
tween any pair of lines included in the System by. 
way of the selector switch or switches of a par 
ticular group or groups and a connector Switch 
in the group of connector switches to which ex 
tends the called subscriber's line. While this type 
of system is perfectly satisfactory in operation, it 
is uneconomical in first cost when used in a small 
exchange, in that a large group of comparatively 
expensive connector switches is necessary if rea 
Sonably good service is to be obtained. More 
Over, the equipment is costly to install in that 
large and expensive multiples must necessarily 
be carried between the bank contacts of the vari 
ouS Switches. In addition, and due to the con 
structural features of the Strowger type of switch, 
a considerable amount of space is necessary to 
accommodate the switching apparatus. 
The disadvantages of a system of the above 

character are at least in part overcome by the 
arrangement disclosed in the prior Patent No. 
1,903,207, Wicks et al., granted March 28, 1933. 
In the System of this patent, single movement ro 
tary stepping Switches are used both as concen 
tration Switches and as numerical switches with 
a consequent decrease in the cost per unit thereof 
and a lessened installation cost because of the 
Smaller multiples therebetween. The rotary 
Switches employed are of the fifty point line 
variety having embodied therein six levels of 
bank contacts and, while a greater number there 
of is required than in the system employing 
Strowger Switches, the smaller size thereof more 
than offsets the increase in number as regards 
cost and the Space requirements for a given in 
stallation. 

(Cl. 179—17) 
In the system of this patent, only one set of 

intermediate selector switches is employed, the 
incoming lines to the bank contacts of the selec 
tor and connector switches being, in each in 
stance, multipled in groups, with each unit multi 
ple of the final intermediate selector switches 
extending to the trunk line of a connector Switch 
and each unit multiple of the connector switches 
extending to a subscriber's line. As thus ar 
ranged, each particular group of connector 
Switches has access to a group of fifty subscribers' 
lines. The control equipment associated with 
each of the selector switches is arranged to be 
reSpOn,Sive to i impulses dialed at a substation on 
a line which has seized the corresponding switch 
and Operates in a manner such that the wipers 
of each selector switch are, during the impulses 
of one series of impulses, driven over their re 
Spective associated bank contacts at the rate of 
One group of contact sets for each impulse and, 
at the conclusion of the impulse series, stand on 
the first contact set of the group of contacts 
to which extend the trunk lines of the connector 
Switches in the bank contacts of which the par 
ticular called line terminates. In each position 
of the wipers the operated selector switch has 
access to the trunk line and test conductors of two 
connector Switches in the selected group and, 
When the first series of impulses is ended, the 
trunklines extending to the respective connector 
Switches of this group are automatically and suc 
cessively tested until an idle switch in the selected 
group is found. Immediately upon the seizure of 
an idle connector switch, it is conditioned to be 
responsive to further series of impulses transmit 
ted from the impulsing device at the calling sub 
SCriber’s SubStation. 
The connector Switches as disclosed in the 

above referred to prior patent are similar to the 
Selector Switches in that the subscribers' lines 
are multipled in groups in the bank contacts 
thereof and the wipers for engaging these con 
tacts when moved to any one of a plurality of 
positions to which they are operable have access 
to two different subscribers' lines. Here again the 
control equipment is so arranged that in response 
to the dialing of a second series of impulses the 
wipers are automatically stepped over the bank 
contacts at the rate of one contact group for each 
impulse. At the conclusion of the second series 
of impulses the control equipment is conditioned 
So that in response to a third series of impulses 
the wipers are stepped from one contact set to 
the succeeding contact set during each alternate 
impulse until the wipers engage the contacts of 
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2,187,518 3 
accessible to the operated selector Switch and 
having bank contacts in which the called sub 
scriber’s - line terminates. . . Thus, - in the System 
shown, the line 5 terminates at the bank contacts 
of a primary finder switch 2, which switch is 
accessible to at least one group of secondary 
finder switches, one of which is shown at 3. The 
latter switch is, in turn, aSSOciated with a selector 
switch indicated generally at f4 and in com 
bination therewith forms a finder-selector unit. 
The Selector Switch 4 has access to each of the 
connector SWitches included in the System, One 
of these switches being indicated generally at 
6 as including bank contacts in which the lines 

2 and 3 terminate. In order that an idle second 
ary finder-Selector unit will always be started, 
Without delay, in search of a calling line, there 
are provided, as shown in Fig. 2, two groups of 
allotter relays indicated, respectively, at 7 and 
72. As will be pointed out in detail hereinafter, 
the operation of these allotter groups is such that 
When a particuliar finder-Selector unit is seized, 
the next succeeding idle finder-selector unit is 
conditioned to be seized by the next succeeding 
calling line. - 

It will be understood that the primary finder 
SWitches are arranged in groups having their 
bank contacts nultipled in groups to serve partic 
ular groups of subscribers' lines. With the sys 
ten shown, each of the secondary finder Switches 
has access to each of the primary finder switches. 
The connector Switches, like the primary finder 
Switches, are arranged in groups with each con 
nector switch of each group having its bank con 
tacts multipled to the bank contacts of the other 
switches included in the same group, so that each 
group of connector switches serves a particular 
group of Subscribers' lines. The Selector 
Switches, individual ones of which are associated 
with individual ones of the secondary finder 
Switches, individually have access through their 
respective banks of contacts to each of the con 
nector SWitches. 
With a System employing apparatus of the type 

mentioned and designed to provide-good service 
for 400 subscribers' lines, approximately forty 
eight twenty-five point primary finder switches, 
twenty-one twenty-five point secondary finder 
switches, twenty-one twenty-five point selector 
switches and forty-eight twenty-five point con 
nector Switches are required. The forty-eight 
finder switches may be divided into eight groups 
with six switches in each group so that each sub 
scriber’s line has access to six different primary 

Each of the twenty-one sec 
ondary finder switches, through the bank con 
tacts embodied therein, has access to each of the 
forty-eight primary finder switches. Similarly, 
each of the selector switches has access through 
its bank contacts to each of the forty-eight con 
nector switches. The last-mentioned switches, 
like the primary finder switches, are arranged in 
eight groups of six each With multiples extending 
between the corresponding contacts of the 

* Switches of each group so that six connector 
switches are available for completing a connec 
tion to each Subscriber's line. - 

Each of the rotary primary and secondary 
finder switches is of more or less conventional 
form and is of the non-homing type; that is, of 
the type which is not restored to normal follow 
ing the release of a switch train in which it is 
involved. - Each switch comprises a twenty-five 
point, six contact set, bank contact arrangement 
with double-ended wipers for engaging the con 

tacts, the opposite ends of each wiper being offset 
so that each end engages or traverses the contacts 
of a different set of contacts. Thus, the switch 
2 comprises six sets of bank contacts, three of 
which are shown in the drawings, and double 
ended wipers 97, 98 and 99 for engaging the re 
spective sets of contacts. This switch also in 
cludes a motor magnet 37 which in cooperation 
with a ratchet and pawl mechanism, not shown, 
is arranged to drive the wipers to engage the 
respective contacts, and a fast acting relay 40 
for interrupting the circuit of the motor magnet 
when the wipers are stepped into engagement 
with the contacts of the calling line. The relay 
f40 is of the electro-polarized type such that 
energization of its upper winding does not cause 
the operation thereof, but only conditions the 
relay to be exceedingly fast acting when its 
lower winding is energized. Similarly, the switch 
3 comprises six sets of bank contacts, three of 
which are shown, and double-ended wipers 59, 
60 and 6? having their respective opposite ends 
offset so that, when driven by the motor magnet 
f35, they engage the contacts of different sets. 
This switch, like the primary finder switch f 2, 
includes a fast acting relay f39 identical with 
the relay 40 which operates when the wipers 
of the switch come into engagement with the 
bank contacts corresponding to a primary finder 
Switch seized by a calling line. The operation 
of the primary and secondary finder switches is 
initiated by line relays individually associated 
With the subscriber's lines, such, for example, as 
the relay 90 associated with the line 5. 
Each of the two allotter groups 7 and 72 com 

prises a plurality of two-step relays individually 
associated with each of the secondary finder 
Selector links and a common relay which is nor 
mally operated but which restores when all of 
the links associated with the other relays of the 
corresponding allotter are busy. Thus, the group 
1 comprises a number of relays 210, 220, etc. 
and a common relay 230 which is normally op 
erated but which restores when all of the relays 
210, 220, etc. are restored incident to an all busy 
condition of the respective associated finder 
Selector links. Similarly, the allotter group 72 
comprises relays 240, 250, etc. individual to other 
finder-selector links of the system and a common 
relay 260. 
is individually associated with the finder-selec 
tor link 3, 4 by means of the conductor 29, this 
relay determining by the position of its armature 
2f whether the indicated link f3, 4 or the next 
Succeeding idle link will be seized. Seizure of 
the idle links of each group is in order and is 
accomplished through the contacts of the re 
spective relays 20, 220, etc., start conductors 27, 
28, 28, etc., and group relays such, for example, 
as the relay ?o associated with the group of 
lines including the line 5. 

Neglecting for the present the arrangement of 
the selector switch 4, and the connector switch 
6, the System as described above is more or less 

conventional in form, and its operation is well 
understood in the art. Thus, assuming that a 
Connection is desired between the subscribers' 
substations A and B on a call from the line 
5 to the line 2 and assuming that the switches 
illustrated are the switches involved in establish 
ing this connection, the operation of the ap 
paratus is initiated by the calling party at the 
substation. A lifting his receiver from its hook to 
cause the line relay foo to operate and mark the 
calling line in the bank contacts of the group 

It will be noted that the relay 20 
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4 
of primary finder switches including the Switch 
2. Simultaneously the start relay O is ener 

gized to mark in the bank contacts of the sec 
ondary finder switch 3 the primary finder 
switches of the group at which the calling line 
terminates. 
The Secondary finder switch 3 thereupon Op 

erates to seize the first idle primary finder Switch 
in the group including the switch 2; and aSSun 
ing this particular primary finder Switch is 
seized, it operates to seize the calling line 5. 
When this occurs, the line conductors O, of 
the line 5 are connected directly to the conduc 
tors 21, 22 leading to the selector switch 4. The 
control equipment of the seized selector Switch 
4 is thereupon conditioned to be responsive to 
the first series of impulses transmitted from the 
impulsing device at the Substation A. 
In response to the dialing of the first digit 

comprising the first series of impulses, the con 
trol equipment of the seized selector Switch 4 
causes the wipers of this switch to be stepped into 
engagement with the first contact Set of the 
group of contact sets to which extend the lines 
of the respective connector switches in the group 
of connector switches at which the called line 
terminates. Thereafter, and at the conclusion of 
the first series of impulses, the Selector Switch 
4 automatically and in succession tests the line 

conductors leading to the respective connector 
switches of the selected group until an idle Switch 
in this group is found, whereupon the idle Switch 
is seized and the control equipment included 
therein is conditioned to be responsive to further 
impulses transmitted from the impulsing device 
at the calling Substation A. 
In response to the dialing of the second or tens 

digit and assuming the switch 6 to be the Switch 
seized, the wipers of this switch are stepped into 
engagement with the last contact set of the group 
of contact sets preceding the group of contact 
sets in which is included the contact set cor 
responding to the called line. When the third 
or units digit is dialed, the wipers of this Switch 
are stepped into engagement with the contacts 
at which the called line terminates. 

If the called line is idle at the time the wipers 
if the connector Switch are stepped into engage 
ment with these contacts, ringing current is auto 
matically applied thereto and ring-back tone 
current is transmitted back over the calling loop 
to indicate to the calling party that the called 
line is idle. In the event the called line is busy, 
busy tone current is returned over the loop to 
the calling subscriberto indicate the busy con 
dition of the line. 
As will be pointed out in greater detail here 

inafter, the release of a connection established 
in the above described manner is under the Con 
trol of the last party to hang up his receiver. 
Thus, if the party at the calling substation. A re 
places his receiver. on its hook, the Switch train 
is held operated until the called party at the 
substation B hangs up. Similarly, if the party 
at the substation B hangs up first, the Switch 
train is held operated until the connection is 
cleared out at the calling Subscriber's Substa 
tion A. 

Referring now more particularly to the details 
of the selector and connector Switches having 
embodied therein the features of the present in 
vention, each of these switches comprises a bank 
of contacts arranged in Six Sets, six double-ended 
Wipers, individual ones of which are associated 

2,137,518 
associated ratchet and pawl mechanism for 
driving the wipers, and control means comprising 
a plurality of interrelated relays for controlling 
the operation of the motor magnet and for com 
pleting a talking loop between a pair of Sub 
Scribers' lines once a connection has been Set 
up therebetween. As will be pointed out in de 
tail hereinafter, each of the selector switches is, 
by virtue of the wiper rotating mechanism in 
cluded therein, operable to a plurality of posi 
tions and, through the action of a wiper switch 
ing relay, has access to two of the connector 
switches in each position thereof. Similarly, each 
of the connector switches is operable to a plu 
rality of positions and has access to two Sub 
scribers' lines in each position thereof. Each of 
the Selector SWitches differs from each of the 
connector SWitches in that there are provided 
impulse responsive means comprising a pair of 
relays, one of which operates during each alter 
nate impulse of a Series of received inpulses and 
restores during each of the remaining impulses. 
The control means in each of the selector 
Switches includes means responsive to the oper 
ation of the impulse responsive relays for caus 
ing the motor magnet and itS aiSSociated ratchet 
and pawl mechanism to step the aSSociated 
wipers over their associated contact sets at the 
rate of one group of contact sets for each im 
pulse during a particular series of impulses. The 
motor magnet of each Selector SWitch is also 
adapted to be controlled automatically to step 
the wipers at the rate of one contact set each time 
the magnet is energized after these Wipers have 
been stepped into engagement With the first con 
tact set of the group of contact sets correspond 
ing to the desired group of connector Switches, 
The control apparatus included in each of the 

connector SWitches is simple in the extreme. Cer 
tain of the relays individually included therein 
are arranged to be responsive to the One relay 
of the aforementioned impulse responsive means 
Which operates On each alternate impulse of a 
Series of received impulses. The control of the 
SWitch mechanism is fundamentally the same as 
that of each of the Selector switches in that the 
Wipers are first stepped over groups of contact 
Sets at the rate of one group of contacts for each 
impulse, following Which, and during a succeed 
ing Series of impulses, the wipers are stepped at 
the rate of one contact set per impulse until 
they engage the contacts at Which the conductors 
Of the called line terminate. 

Considering Specifically the Selector SWitch ill 
lustrated in Figs. 1 and 3, this switch comprises 
a Switch mechanism 90 which includes six sets of 
bank contacts at which the outgoing trunks lead 
ing to the connector Switches are terminated, 
wipers 9 to 96, inclusive, for engaging the re 
Spective Sets of contacts, a canning element 8 
on the same shaft, as the wipers 9 to 96, inclusive, 
a ratchet and pawl mechanism, not shown, for 
driving the Wipers and the camming element, and 
a motor magnet 308 for causing the actuation of 
the ratchet and pawl mechanism. The control 
means included in this selector SWitch comprises 
a plurality of interrelated relays 25, 50, 55, 60, 
70, 5, 80, 85, 90, 3G, 3.0 320, 330, 340, 350, 

360 and 370, their control and controlled circuits, 
all arranged to cause the Switch 4 to operate in 
the manner briefly Set forth above. Of the enu 
merated relays, the relays 3G and 320 comprise 
the impulse responsive means to Which the actu 
ating means of this selector switch is responsive 
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any connector switch seized by this selector 
Switch are responsive. As will be pointed out in 
greater detail hereinafter, the sequence of oper 
ation of the two relays is such that the relay 30 
operates at the beginning of each odd impulse, 
the relay 32 operates at the end of each odd im 
pulse, the relay 30 restores at the begin 
ning of each even impulse, and the relay 320 re 
stores at the end of each even impulse. These 
relays in cooperation with the camming element 
8, the can springs 76, 77 and 86 and the relays 
300, 340 and 350 comprise the necessary control 
means for causing the motor magnet 308 to step 
the wipers 9 to 96, inclusive, into engagement 
With the first contact set of a desired group of 
Contact Sets at the rate of One group for each 
impulse, and also the means for automatically 
stepping the wipers over the contact sets of the 
desired group until a trunk leading to an idle 
connector SWitch in the Selected group of con 
nector Switches is found. Selective harmonic 
ringing of a desired substation. On a party line is 
achieved by the provision of a frequency select 
ing minor Switch 38' including one set of bank 

5 contacts indicated at 324, a Wiper 326 for engag 
ing the contacts, a ratchet and pawl mechanism, 
not shown, for actuating the wiper, a motor 
magnet 339 for driving the ratchet and pawl 
mechanism, and a release magnet 338 for permit 
ting the minor Switch to restore to its normal 
position during the release of an established con 
nection involving the selector Switch 4. The 
control of this minor switch is such that it is 
automatically connected by means comprising 
the relay 360 to be responsive to a final digit 
dialed at a calling substation, when the Wipers 
thereof are rotated in accordance with the im 
pulses of this digit to select ringing current of the 
frequency to which only the particular desired 
substation on the called party line is responsive. 
The connector Switch 6 is, from the standpoint 

of construction, Substantially similar to the Selec 
tor Switch 4 but differs therefrom in that an 
added set of contacts is included therein and the 
camming mechanism is omitted. In brief, the 
mechanism of the SWitch indicated at: 63 con 
prises Seven Sets of bank contacts, double-ended 
wipers 84 to , inclusive, for engaging the re 
spective sets of contacts, a ratchet and pawl 
mechanisin, not shown, for actuating the Wipes, 
a notor magnet 437 for driving the ratchet and 
pawl mechanism, arid control means comprising 
relays 400, 4f 9, 420, 438, 4.49, 450 and 460, their 
control and controlled circuits for causing the 
motor magnet 43 and its associated ratchet and 
pawl mechanism to drive the wipers of the switch 
in the manner briefly described above. The Con 
trol circuits for these relays are so connected and 
arranged that following seizure of this switch by 
a selector Switch such, for example, as the Switch 
4, and at the beginning of the second series of 

impulses, the circuit for the relay 4 is completed 
immediately upon the operation of the slow-to 
release relay 300 of the operated selector switch 
and conditions the circuits associated with the 
relay 2 to Operate in accordance with the opera 
tion of the impulse responsive relay 3. These 
two relays, namely the relays 4 0 and 420, in co 
operation with the wiper 64 and its associated set 
of bark contacts specifically comprise the means 
responsive to the operation of the relay 30 for 
causing the motor magnet 32 to operate, there 
by causing the wipers of the Switch 63 to be 
stepped at the rate of one group of contact sets 
per impulse during the series of impulses Com 

5 
prising the second dialed digit. In order to re 
arrange the control circuit for the motor magnet 
43. So that the wipers will be stepped at the rate 
of one contact set for each odd impulse during 
the third series of impulses, the relay 45 is 
adapted to operate, when the relay 46 restores 
at the end of the Second Series of impulses, to pre 
pare an alternative circuit for. the Winding of the 
motor magnet, 43. Such that this magnet is ener 
gized, and "deenergized in accordance with the 
ope:'ation and i'estoration of the relays 30 and 
iš 23 during the third Series of impulseS. 

Referring now more specifically to the Opera 
ich of the System during a call from the Substa 
tion A, for example, to the substation C, for eX 
ample, the operation of the apparatus is initiated, 
as was pointed out above, in response to the Sub 
scriber at the first-mentioned substation lifting 
his receiver from its hook. This operation closes 
a bridge across the line conductors 0 and of 
the calling line 5 to complete a circuit for energiz 
ing line relay.09 in series with the resistor f', 
this circuit extending from ground at the lower 
Winding of the relay 00, through this winding and 
by way of the armature 04, the line conductor , 
the bridge at the calling substation, the line COin 
ductor 10, the armature il 93, the resistor || 0 || " 
and through the upper winding of the relay 69 
to battery. Due to the presence of the resistor 
C'. in the above traced circuit, relay Only 

partially operates to make only the 'X' contacts 
associated with the armatures 6 and 2. At 

10 

20 

25. 

30 

the second of these arnatures a circuit is COn 
pleted for energizing the relay 9, and at the 
first thereof a path is completed for marking 
the calling line 5 in the control contact banks 
of the primary finder switches in which the line 
5 terminates. The relay 6, upon Operating, 
closes its armatures. to S, inclusive, to their 
respective associated contacts. When the con 
tacts associated with the respective artinatures 
f it to 5, inclusive, make, each of the group 
of primary finder switches at which the calling 
line conductors 0, it terminate is marked in 
the control contact banks of the Secondary finder 
switches. Thus, when the contacts associated 
with the armature f engage, a path is completed 
extending from battery. at the upper winding of 
the relay 40 by way of the conductor 25, the 
armature f , and the conductor 26 to the fourth is 
control contact of the switch 3. When the arma 
ture f l 6 is operated to engage its associated con 
tact, it applies ground to the start conductor 2, 
-thereby to cause the relays in the allotter group 

to select an idle secondary finder-selector link. 
Before proceeding with the operation of the 

finder switches, a brief description of the allotter 
relays or common control apparatus is deemed to 
be in order. As noted previously, each of these 
relays 20, 220, 240 and 250, etc. corresponds to 
one of the secondary finder-selector links, these 
relays preferably being divided into two or more 
groups for a systema embodying four hundred or 
more subscribers' lines, for the purpose of expedit 
ing the selection of an idle selector link. 
As will be pointed out more specifically here 

inafter, when any given link is idle, ground is 
present on the conductor corresponding to the 
conductor. 29 for the selector, switch 4. Thus, 
when the selector switch 4 is idle, ground ex 
tends from the armature 5 of the relay 55 by 
way of its associated contact 58, the conductor 
37, the armature 334, and its associated contact 
336 to the conductor. 29. As a result, the lower 
or active winding of the relay 20 is energized 
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6 
and all of the armatures of the relay are in their 
fully operated positions. The armature 2, 
therefore, is closed to its associated contact 2 3 
to prepare a circuit for energizing the relay 20. 
At the armature 25, a circuit is completed for 
energizing the relay 230 which relay, in its oper 
ated position, holds interrupted the circuits for 
energizing the respective primary windings of all 
the relays common to the group 7 in which the 
relay 20 is included. When a connection by way 
of the finder switches 2 and 3 is completed to 
the selector link 4, ground is removed from the 
conductor 29 at the armature 57 of the relay 55 
and hence this relay is permitted to restore. In 
its restored position the relay 20 connects the 
start conductor 27 by Way of its armature 2 
to the conductor, corresponding to the conductor 
28, for the next succeeding idle selector link con 
trolled by the allotter group 7. Thus, if the 
link corresponding to the relay 220 is idle this re 
lay will be in its fully operated position so that 
the Start conductor 27 is connected over an ob 
vious path to the conductor 28. In this manner 
the selector links are successively seized and an 
idle Selector link is always immediately available 
for a calling line in the group corresponding to 
the allotter group 7, so long as all of the se 
lector linkS thereof are not busy. When the last 
relay, corresponding to the relays 20 and 220, 
of the first group, is restored, following the seizure 
of its aSSociated Selector link, the operating cir 
cuit for the relay 230 is opened at the armatures 
25, 225, etc., and this relay momentarily re 
stores to complete at its armature 233 the primary 
circuits for re-energizing the upper windings of 
the relays 20, 220, etc. These latter relays in 
turn partially Operate to close their respective 
'X' contacts. Those of the associated selector 
links which are idle will, as was pointed out 
above, have ground on the associated conductor 
Such, for example, as the conductors 29 and 29' 
and hence, when the 'X' contacts of the asso 
ciated allotter relays are closed, these relays will 
assume their fully operated positions to render 
available for use all of the selector links not busy 
and to cause the re-operation of the relay 230. 
If all of the Selector links corresponding to the 
allotter relays of the group 7 become busy at 
the same time, the operating circuit for the relay 
230 is interrupted because all of the armatures 
Corresponding to the armatures 25 and 225 of 
the relays 20 and 220, respectively, are restored, 
As a consequence, the relay 230 restores to con 
nect, over an obvious path including the arma 
ture 23, the start conductor 27 of the first group 
to the conductor corresponding to the conductor 
28 for the first idle selector link available in the 
group governed by second allotter group 12. The 
Operational sequence of the relays 240, 250, etc., 
and 260, included in the allotter group T2 is 
identical with that described above for the relays 
of the allotter group 7 and hence a description 
thereof is omitted in the interests of simplifying 
the description. 
Continuing now with the operation of the pri 

nary and Secondary finder, switches to search for 
and Seize the calling subscriber's line 5, and as 
Suming that the selector link 4 is the first idle 
link available, when ground is extended by way 
of the armature f l 6, the conductor 27 and the 
armature 2 to the conductor 28, a circuit is 
completed for energizing the relay 20. This 
relay thereupon operates to complete, at its ar 
mature 22, an obvious circuit for energizing the 
upper winding of the relay 30, thereby to render 
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this relay fast to operate, and to complete, at the 
Same armature, a circuit for energizing the relay 
75. The last-mentioned circuit extends from 

ground at the armature 22 over the conductor 8' 
through the restored armature 26, over the con 
ductor 46 through the armature 375, over the 
Conductor 45, and through the Winding of the 
relay 75 to battery. In response to its energiza 
tion over the above traced circuit, the last men 
tioned relay operates partially to condition the 
selector switch 4 to be responsive to impulses 
transmitted from the calling substation A. Thus, 
upon operating this relay applies at its arma 
ture 76, ground to the control conductor 38 
thereby to complete circuits for energizing the 
relays 25 and 60. The first of these circuits 
extends from ground at the armature 76 by 
Way of the conductor 38 through the winding of 
the relay 25 to battery and the second thereof 
extends from ground at the same armature over 
the conductor 38, through the armature 355, over 
the conductor 39 and through the winding of the 
relay 60 to battery. When the relay f 25 oper 
ates it opens, at its armature 26, the previously 
traced energizing circuit for the relay T5. Be 
fore the last-mentioned relay falls back, however, 
the relay 60 is operated to close at its arma 
ture 64 and associated contact 65 multiple 
ground to the conductor 38 thereby to hold itself 
and the relay 25 operated. 

Returning now to the operations which occur 
When the relay 20 operates, it will be seen that 
this relay in its operated position completes, at 
its armature 2, an obvious circuit for energiz 
ing the motor magnet f35. This magnet includes 
Self-interrupting contacts associated with the ar 
mature 36 Such that it operates buzzer fashion 
to cause the associated ratchet and pawl mech 
anism to advance the wipers 59-6, inclusive, of 
the SWitch f3 into engagement with the contacts 
corresponding to the first idle primary finder 
SWitch of the group at which the calling line ter 
minates, or in the case assumed, to the fourth 
position corresponding to the primary finder 
Switch 2. When this occurs a circuit is com 
pleted for energizing the lower winding of the 
relay 39, this circuit extending from ground at 
the armature 22 through the lower winding of 
the relay 39, the control wiper 6) and its asso 
ciated fourth contact, over the conductor 26, the 
arnature and the conductor 25 and through 
the upper winding of the relay f40 to battery. 
The relay 30 immediately opens, at its armature 
f3, the operating circuit for the motor magnet 
f35, connects the conductors 2 and 22, respec 
tively, to the conductors 9 and 29, respectively, 
at the respective armatures 34 and 33, and 
short circuits, at its armature 32, its lower Wind 
ing. The relay 30 remains operated, however, 
by virtue of the energized condition of its upper 
winding. When the armature 32 is operated 
into engagement with its associated contact a 
direct path from ground is completed for ener 
gizing the motor magnet 3 and the upper wind 
ing of the relay 40, this path extending from 
ground at the armature 22 through the armature 
32, the control Wiper 69 and its associated fourth 

contact, and over the conductors 26 and 25, where 
the path divides, one branch extending through 
the armatures 44 and 38, and the winding of 
the motor magnet 3 to battery, and the other 
branch extending through the upper winding of 
the relay 4 to battery. Energization of the 
last-mentioned Winding conditions, in a well 
known manner, the relay f40 to be exceedingly 
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fast in operating when its lower winding is en 
ergized By virtue of the Self-interrupting con 
tacts associated with the armature 38, the no 
tor magnet 3 in cooperation with its aSSoci 
ated ratchet and pawl mechanism drives the wip 
ers of the primary finder Switch 2 to a posi 
tion corresponding to the calling line 5, or, in this 
case, into eingagement with the fourth set of con 
tacts in the contact bank. When this occurs a 
circuit is completed for energizing the lower Wind 
ing of the relay 40 and the upper winding of the 
relay 00 in series, this circuit extending from 
ground at the armature 22, over the conductor 
8' through the armature f32, the control wiper 

60 and its associated fourth contact, over the 
conductors 26 and 25, and through the lower 
winding of the relay 40, the control wiper 98 
and its associated fourth contact, the 'X' con 
tacts associated with the armature of and the 
upper winding of the relay f (0 to battery. The 
relay 49 immediately operates in response to 
such energization to interrupt, at its armature 
4 and associated contact 45, the operating cir 
cuit for the motor magnet 3, and to place a 
shunt around the armature at this same 
armature and its associated contact 46. The 
relay 40, upon operating, also connects, at its 
armatures 4 and 42, respectively, the conduc 
tors 2 and 22 to the conductors 0 and , re 
spectively, of the calling line 5. At its arma 
ture 43, this relay short circuits its lower wind 
ing, but remains operated by virtue of the en 
ergized condition of its upper Winding. 
When the relay f 40 operates to short circuit 

5 its lower winding, a direct path is completed for 
causing the energization of the upper winding of 
the relay 00, this path starting at ground on 
the operated armature 22 and extending 
through the armature 32, the wiper 60, the ar 
mature 43, the wiper 98, the closed 'X' contacts 
associated with the armature 0 and the up 
per winding of the relay 00 to battery. There 
upon, this line relay fully operates to interrupt, 
at its armature 5, the operating circuit for the 
relay 8, permitting this relay to restore and 
open the contacts associated with the armatures 
If f to S, inclusive, thereby to release the start 
conductor 2, and the allotter group 7 for fur 
ther use. The relay 00, upon operating, also 
interrupts, at its armatures 3 and 04, and their 
respective associated contacts, its original ener 
gizing circuit. When the relay to falls back it 
opens, at its armature it 6 and associated con 
tact, the previously traced operating circuit for 
the relay 20, which latter relay restores to open, 
at its armature 2, a further point in the op 
erating circuit for the motor magnet 35. At 
its armature 22, the relay 20 also removes mul 
tiple ground from the conductor 8' but ground 
is retained on this conductor at the armature 
26 and the associated front contact of the re 
lay 25, so that the relays 00, 40 and 30 are 
held operated. 
With the system in this condition the bridge 

at the calling substation A across the line con 
ductorS 3 and A : is extended to the line con 
ductors 2 and 22 to complete a circuit for ener 
gizing the line relay 50, this circuit extending 
from ground at the lower winding of the relay 
56 by way of the armatures 83 and 93, the 

conductors 22, 29, 8, 5’, and , through the 
bridge across the conductors fi and 10 at the 
calling substation, over the conductors f, 4', 
7, 9 and 21, and through the armatures 95, 
8, and the upper winding of the relay 50 to 

7 
battery. When the line relay 50 operates, it 
completes, at its armature 5 and associated 
contact 52, an obvious circuit for energizing the 
slow-to-release hold relay 55. The latter re 
lay, in turn, operates to interrupt, at its arma 
ture 57 and associated contact 58, the circuit 
extending by way of the conductors 37 and 29 
for energizing the lower winding of the allotter 
relay 210. Thus, this allotter relay is permitted 
to restore and prepare, at its armature 2 and 
associated contact 212, a circuit for energizing 
the relay corresponding to the relay 20, in the 
next succeeding idle secondary finder-selector 
link. The relay 55, at the same armature 57 
and its associated contact 59, closes multiple 
ground to the control conductor 38. It is noted 
that the application of ground to the conductor 
38 completes an obvious circuit for energizing 
the lower winding of the relay 360. This relay 
is of the polarized type such that it does not 
operate when its lower winding is energized but 
is rendered exceedingly fast to operate when its 
upper winding is subsequently energized. At 
its armature 56 and associated contact 58', the 
relay 55 prepares a circuit extending by way 
of the conductor 43 for energizing the slow-to 
release relay 300, and a circuit extending by Way 
of the conductor 43, the armature 364, and the 
armature 32 for energizing the impulse respon 
sive means comprising the relays 30 and 320. 
With the system in this condition the calling 

line is extended through the primary finder switch 
2 and the secondary finder switch 3 to the 

idle selector switch 4, which switch is now in 
condition to be responsive to impulses trans 
mitted from the impulsing device at the calling 
substation A. By way of summarizing, it is 
pointed out that the allotter group No. 1 is now re 
leased and that the relays 00, 40, f30, 25, 50, 
f55 and 60 are in their respective operated posi 
tions, the remaining relays shown in Figs. 1, 3 
and 4 of the drawings being in their respective 
restored positions. It is further pointed out that 
immediately upon the wipers of the primary 
finder switch 2. coming into contact with the 
bank contacts corresponding to the line 0, , 
dial tone is returned over the loop to the calling 
subscriber. Thus, when the relay 25 operates in 
the sequence of operations thus far described, it 
completes, at its armature f28, a circuit includ 
ing the loop extending to the calling Substation, 
the condenser 50 and the upper winding of the 
relay 50, for energizing the receiver at the calling 
substation with dial tone current, 
As pointed out previously the control circuits 

for the relays 30 and 320 are so connected and 
arranged that the relay 30 operates at the be 
ginning of each odd numbered impulse, the relay 
320 operates at the end of each odd numbered im 
pulse, the relay 30 restores at the beginning of 
each even numbered impulse, and the relay 320 
restores at the end of each even numbered in 
pulse, all in response to the alternate operation 
and restoration of the line relay if 50. Thus, at 
the beginning of the first impulse transmitted 
from the impulsing device at the calling sub 
scriber’s substation, the bridge across the line 
conductors O and f is interrupted at the calling 
substation. A to open the operating circuit for the 
line relay 50 and permit this relay to restore. 
At its armature 5 and associated contact S3, 
this relay completes the previously prepared cir 
cuit extending by way of the operated armature 
56 and the conductor 43, for energizing the relay 

300 and the upper winding of the relay 30, 
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causing both relays to operate. When the relay 
30 operates it closes, at its armature 36, a 
shunt around the upper winding of the relay 320, 
this shunt extending from ground on the con 
ductor 38 through the armature 36, the upper 
winding of the relay 320 and the armatures 32 
and 364, over the conductor 43 and through the 
armatures 56 and 5 back to ground. At its 
armature 3? f, the relay 30 prepares a circuit for 
energizing its lower winding. At the end of the 
first impulse when the line relay 50 reoperates 
to interrupt at its armature 5 the original cir 
cuit for energizing the relay 30, the above traced 
shunt is removed from around the upper Winding 
of the relay 320, permitting this relay to energize 
in series with the upper winding of the relay 30. 
The relay 320 thereupon operates to prepare, at 
its armature 32 and associated contact 323, a 
circuit for energizing the lower windings of each 
of the relays 30 and 320. 
At the beginning of the second impulse when 

ground is returned to the conductor 43 at the 
armature 5 of the line relay f50, the respective 
lower windings of the two relays 3 and 320 are 
energized. The lower winding of the relay 30. 
is differentially wound with respect to the upper 
Winding thereof and, consequently, causes this re 
lay immediately to restore to interrupt, at its 
armature 36, the original circuit over which the 
upper winding of the relay 320 was energized. In 
order to render the relay 39 quick to restore the 
lower winding thereof is so proportioned relative 
to the upper winding that the magnetic field 
produced thereby greatly predominates over that 
of the upper winding. At its armature 3, the 
relay 310, upon restoring, obviously interrupts the 
circuit including its lower winding and, at its 
armature 3 f6, interrupts the circuit including the 
upper winding of the relay 320 and the relay 30 
in series. The relay 320 remains operated, how 
ever, by virtue of a direct circuit from ground on 
the conductor 43, through the armature 32 and 
its associated contact 323 and the lower winding 
thereof to battery. At the end of the Second in 
pulse when ground is again removed from the 
conductor 43 at the armature 5, the Operating 
circuit including the lower winding of the relay 
329 is interrupted, permitting this relay to restore. 
Thus, the control circuits for the relays 30 and 
320 are in the condition which prevailed before 
the beginning of the first impulse. The same se 
quence of operations as that described above for 
the first and second impulses occurs during each 
succeeding pair of impulses. From the foregoing 
description, it will be seen that the condition of 
the relays 310 and 320 at the end of a particular 
digit depends upon the number of impulses in 
the digit. Thus, if the number of impulses is 
odd, both of the relays 3i) and 320 are operated, 
whereas if an even number of impulses comprises 
a particular digit, both of the relays are restored. 

Returning now to the operations which occur in 
response to the impulses comprising the first 
digit, at the beginning of the first impulse of this 
digit and simultaneously with the first operation 
of the relay 3), the relay 300 operates. Due to 
its slow-to-release characteristic this relay re 
mains operated during the remaining impulses of 
the digit. At its armature 30 and associated con 
tact 302, this relay prepares a circuit for ener 
gizing the motor magnet 308, this circuit extend 
ing from battery at the magnet 308, through the 
winding of this magnet, the self-interrupting con 
tacts associated with the armature 399, over the 
conductor 79, through the restored armature 356, 
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over the conductor. 44, through the contact 302 
and its associated armature 30 , over the con 
ductor 75, through the cam spring 16 and the 
asSociated lower Spring 77, and Over the conductor 
78 to the armature 33. At its almature 30 and 
associated contact. 302, the relay 390 opens a point 
in the circuit, traced hereinafter, for energizing 
the relay 350 from battery at the motor magnet 
308. This prevents the relay 350 from operating 
as the test wipers 93 and 94 pass over contacts 
corresponding to idle trunks outgoing from the 
Selector Switch during the trunk group selection. 
At its armature 304, the relay 300 prepares an 
alternative circuit for holding the relay || 60 op 
erated, this circuit being held open at the arma 
ture 355 of the restored relay 350. 

Since the relay 30 operates simultaneously 
with the slow-to-release relay 300, it completes 
at its armature 33 the previously traced circuit 
for energizing the motor magnet 308. This mag 
net thereupon, in cooperation with its associated 
ratchet and pawl mechanism, starts to drive the 
Wipers 91-96, inclusive, and the camming ele 
ment 8. Almost immediately, however, the cam 
follower portion 02 of the spring 76 is lifted from 
the depression 83 onto the first cam projection 
84, thereby to interrupt at the spring TT the 
previously traced circuit for energizing the motor 
magnet 308. 
With the camming element 8 in this position 

the can follower portion 82 of the spring 76 rests 
just on the leading edge of the projection 84, and 
the Wipers 9-96, inclusive, are in engagement 
with the first contact set in the contact bank. 
Simultaneously with the interruption of the 
previously traced circuit for energizing the motor 
magnet 308 an alternative circuit is prepared for 
this magnet, this circuit extending from ground 
at the armature 32 by way of the contact 3f4, 
the conductor 85, and the upper spring 86 asso 
ciated with the cam Spring 76 to the conductor 
T5 which leads, over the branch of the circuit 
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described above, through the winding of the 
motor magnet 308 to battery. This circuit is 
maintained open until the beginning of the sec 
Ond impulse when the relay 39 restores. At the 
beginning of the second impulse when the relay 
30 is de-energized, the armature 32 falls back 
and completes this alternative circuit, whereby 
the motor magnet 308 is again energized to oper 
ate buzzer fashion and, in cooperation. With its 
asSociated ratchet and pawl mechanism, drives 
the wipers 9-96, inclusive, and the camming 
element 8 over an arc including the first group 
of three contacts and corresponding to one group 
of six connector switches. This driving opera 
tion is interrupted when the follower portion 82 
of the cam spring 76 falls from the trailing edge 
of the cam projection 84 into the leading edge of 
the Second depression 83'. When this occurs 
the alternative Operating circuit for the motor 
magnet 308 is interrupted at the spring T6 and 
the associated Spring 86 and the first traced 
circuit for this magnet is again prepared at the 
springs 76 and 77. 
At the beginning of the third impulse when the 

relay 30 is again energized, the first-mentioned 
circuit for energizing the magnet 308 is recom 
pleted at the armatures 32 and 33. The motor 
magnet 308 thereupon causes the wipers 9-96, 
inclusive, and the canning element 8 to be ro 
tated over a Second group of contacts and into 
engagement with the first contact set of the third 
group of contact sets when the follower portion 
82 of the spring 76 rides over the leading edge 
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of the second projection 84” of the camming elle 
ment and the operating circuit for the magnet 
308 is again opened at the springs 76 and T. 
This mode of Operation continues for succeed 

ing impulses, the wipers of the rotary Switch 90 
being driven over a complete group of contacts 
for each impulse and engaging at the end of each 
impulse the first cointact set of the succeeding 
group of contact sets. During the first impulse 
the wipers 9-96, inclusive, are driven into en 
gagement, with the first contact set of the first 
group of contacts. In order to secure the above 
described operation it will be apparent that the 
width of the projections 84, 84', etc., and the de 
pressions 83, 83, etc., must be so related to the 
number of contact sets of each group that at the 
end of each impulse the Wipers are standing on 
the first contact set of the group of contact sets 
corresponding to the number of the impulse. 
Thus, the relation is such that at the end of the 
first impulse the wipers rest on the first contact 
set of the first group of contact sets, at the end 
of the second impulse the wipers rest on the first 
contact set of the Second group, and So on. 
The speed at Which the wipers 9-96, inclusive, 

must travel in order to cover an entire group of 
contacts during each impulse is determined by 
the relation between the number of contact sets 
constituting a group of contact Sets and the rate 
of inpuising. As pointed out previously, this 
speed is great and considerably in excess of the 
norinal speeds of which standard rotary switches 
are capable when the arrangement requires a 
standard impulsing rate ranging from eight to 
twelve impulses per second and any considerable 
number of contact Sets per group. 

In accordance with one feature of the present 
invention the number of contact Sets for each 
group and more particularly the number of lines 
terminating at the respective contact sets of 
each group are so related to the impulsing rate 
that the required speed of the SWitch Wipers 
is Well Within the maximum Speed attainable by 
standard commercial rotary Switches. Thus, 
With the forty-eight connector switches of a four 
hundred line system divided into eight groups 
and each group requiring only three contact sets 
in the contact banks of the respective selector 
switches, it will be seen that each wiper need 
travel over only three contacts to pass from One 
group of connector switches to the next succeed 
ing group. With a standard impulsing rate of 
eight to twelve impulses per second this corre 
sponds to a wiper speed of something less than 
forty contacts per second which is well within 
the maximum operating speed attainable by 
Standard Switches. In this connection it is 
pointed out that if the wipers, during any one 
impulse, travel from one group of contact Sets 
to the first contact of the succeeding group before 
the impulse terminates, no harm is done since 
the can spring S automatically opens the oper 
ating circuit for the motor magnet 308 immedi 
a'ely upon the wipers reaching the first contact 
of the second group and independently of the 
duration of the impulse. If, however, the speed 
of the rotary switch is insufficient to insure the 
wipers traveling over an entire group of contact 
sets false routing of calls results. As pointed out 
previously, with the above-described arrange 
ment of the connector switches a twenty-five 
point rotary Switch having Six sets may con 
veniently be used as the switch 90. Thus, with 
three contacts of each set in use for each group 
of six connector switches only twenty-four con 

9 
tacts will be required, the twenty-fifth being left 
for the normal or home position of the Wipers. 
Returning again to the operations which oc 

cur in response to the dialing of the first digit, at 
the beginning of the first impulse of this digit 
and when the wipers are stepped into engagement . 
With the first contact set of the first group, the 
off-normal Springs 377 are closed. The springs 
37, upon closing, complete an obvious circuit for 
energizing the relay 336, which relay operates 
and, at its armature 334 and aSSociated contact 
336, opens a further point in the circuit includ 
ing the lower winding of the allotter relay 20. 
At this same armature and its associated contact 
335, the relay 339 prepares a circuit including the 
conductors 37 and 32 for energizing the super 
visory lamp No. 2, this circuit being held open at 
the armature 84 of the battery reversing relay 
8. The relay 330, at its armature 332 and the 

associated contact, also opens a point in the cir 
cuit through the off-normal springs 3 for ener 
gizing the release magnet 338 of the minor Switch 
3f 8'. At its armature 333, the relay 330 prepares 
a circuit, traced hereinafter, for energizing the 
relay 350 from battery at the winding of the 
motor magnet 308. The relay 330 also inter 
rupts, at its armature 33, the application of 
dial tone to the loop extending to the calling sub 
Station A. 
Assuming that the called subscriber's line such, 

for example, as the line 3 leading to the Sub 
Station C, terminates in the bank contacts of the 
group of connector Switches corresponding to the 
first group of contact sets of the rotary switch 
mechanism 90, the first digit will comprise only a 
single impulse such that the wipers 9 to 96, in 
clusive, are each moved into engagement with the 
first contact of their respective associated sets of 
bank contacts and both of the relays 30 and 320 
are operated. Shortly after the first digit is con 
cluded, the Slow-to-release relay 300 restores to 
prepare, at its armature 30 and associated con 
tact. 303, a circuit, traced hereinafter, for ener 
gizing the lower Winding of the busy relay i. 
With the System in this condition, the selector 

Switch automatically operates to select an idle 
connector switch in the selected group. Thus, let 
it be aSSumed that the first four connectors of 
the selected first group are busy. When this con 
dition prevails, ground is present on the first two 
contacts of each of the contact sets associated 
With the test wipers 93 and 94, so that, when the 
Wiper 93 engages the first contact of its as 
Sociated Set, circuits are completed for energizing 
the wiper switching relay 340 and the motor mag 
net 308. The first of these circuits extends from 
ground on the wiper 93 through the restored 
armature 353 and the winding of the relay 340 to 
battery, and the second of these circuits extends 
from ground on the same Wiper, through the con 
tact 342, the restored armature 34 t, the arma 
tures 354, 333 and 358 and by Way of the con 
ductor 78”, the contact 307”, the armature 32, 
the conductor 44, the armature 356, the conductor 
9, the self-interrupting contacts associated With 
the armature 309, and the winding of the motor 
magnet, 308 to battery. The relay 345 is con 
structed and adjusted to be extremely quick acting 
so that it interruptS, at its armature 34t and as 
sociated contact 342, the above traced circuit for 
energizing the motor magnet 308 before suf 
ficient time has elapsed to permit the latter mag 
net, in cooperation with its associated ratchet and 
pawl mechanism, to step the wipers 9 to 96, in 
clusive, off of the first contact set. Since, how 
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ever, under the conditions assumed, the Second 
connector of this group is also busy, ground is 
present on the Wiper 94 so that the previously 
traced circuit for energizing the motor magnet 
38 is completed from ground on this wiper in 
stead of from ground on the wiper 93 when the 
wiper switching relay 340 operates. Thus, the 
motor magnet operates, in response to its ener 
gization, to step the wipers 9 to 96, inclusive, into 
engagement with the second contact set of the 
first group. During this stepping Operation, the 
previously traced circuit for energizing the relay 
340 is interrupted so that its armature 34 is re 
stored to again engage the contact 342 leading to 
the wiper 93. Since, however, under the assumed 
conditions, the Second and fourth connector 
SWitches of the group are also busy, the circuit for 
the last-mentioned relay is immediately recon 
pleted upon engagement of the wiper 93 with its 
associated second contact. As a consequence, this 
relay operates to complete, at its armature 34 
and associated contact 343, a circuit extending 
from ground at the Wiper 94 for again energizing 
the motor magnet 308, thereby causing the Wipers 
of the switch 90 to be stepped into engagement 
With the third Or last contact set of the first 
group of contact sets. as 

It will be noted that each time ground is placed 
on the testing armature 34 of the relay 340 by 
one or the other of the test WiperS 93 or 94, a 
path for short circuiting the Winding of the 
Switching through relay 359 is completed, this 
path extending from ground on the armature 
noted by way of the restored armature 354, the 
Winding of the relay 350 and back to ground on 
the conductor 38. This short circuiting of the 
winding of the relay 350 prevents the relay from 
being energized over its operating circuit, traced 
hereinafter and extending from battery at the 
magnet 308, until such time as a trunk leading 
to an idle connector SWitch in the Selected group 
of connector Switches is found. In this connection 
it is pointed out that the battery potential ap 
plied to the test contacts of the sets associated 
respectively with the test wipers 93 and 94 from 
the line relays, corresponding to the relay 400, 
for the connector SWitch shown in Fig. 4, is so low 
as not to cause the operation of the relay 350 dur 
ing the trunk group selecting function and when 
the wipers 93 and 94 paSS over test contacts cor 
responding to idle connector SWitches. This po 
tential causes current momentarily to flow by way 
of the armatures 34 and 354 through the winding 
of the relay 35C to ground, but the magnitude of 
the current is insufficient to cause operation of the 
relay. Thus, the relay 350 is prevented from op 
erating to interfere with the trunk group selecting 
operations while these operations are occurring. 
It will also be noted that the winding of the wiper 
SWitching relay 340 is normally connected by Way 
of the armature 353 to the test wiper 93. Accord 
ingly, this relay is energized during the primary 
movement or group Selecting operation of the 
switch each time the Wiper 93 encounters the test 
contact terminating a control conductor leading 
to a busy connector SWitch. Such operation of 
the relay 340 is without effect in the operation 
of the System. 
Under the conditions assumed, the connector 

Switch 6 is idle So that battery from the line 
relay 490 is present on the directing wiper 93 
instead of ground and, consequently, no circuits 
are completed for energizing the relay 340 and 
the motor magnet 308. The relay 340, there 
fore, remains in its restored position. Such that its 
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armatures 345 and 348 are in engagement with 
their respective associated contacts 346 and 349 
leading respectively, by way of the WiperS 9 and 
96, to the trunk conductors 470 and 472 of the 
connector switch. 6. The engagement of the 
control or directing wiper 93 with the third Con 
tact of its associated contact set removes the 
short circuit from across the winding of the re 
lay 350 permitting this winding to be energized 
over a circuit extending from ground On the con 
trol conductor 38 through the winding of the re 
lay 350 and by way of the armatures 333 and 
358, the conductor 78, the contact 3' and its 
associated armature 302, the conductor 44, the 
armature 356, the conductor 79, the Self-inter 
rupting contacts associated with the armature 
309, and through the winding of the magnet 308 
to battery. The relay 350 operates in response 
to its energization over the above traced circuit, 
and at its armature 357 and associated contact 
358, completes a holding circuit for itself inde 
pendently of the relay 300 and extending from 
battery at the winding of the motor magnet 308 
by way of the self-interrupting contacts asso 
ciated with the armature 309, the conductor 79, 
the armature 357 and associated contact 358, the 
armature 333 and the winding of the relay 350 
to ground on the control conductor 38. Due to 
the resistance of the winding of the relay 359 
the current through the Winding of the motor 
magnet 308 is insufficient to cause this magnet 
to operate its self-interrupting contacts 309. 
At itS armature 354 and aSSociated loWer con 

tact, the relay 359, upon operating, completes a 
circuit for energizing the line relay 400 of the con 
nector switch, this circuit extending from ground 
on the control conductor 38 by way of the arma 
ture 354, the armature 34 and its associated 
contact 342, the wiper 93 and its associated third 
bank contact, the conductor 47 and the winding 
of the relay 400 to battery. It is noted that the 
application of ground to the control conductor 
4 marks the seized connector Switch as busy 
in the bank contacts of the other selector SWitches 
having bank contacts to which the trunk line of 
the seized connector SWitch extends. At its ar 
mature 355 and asSociated upper contact, the 
relay 350 removes ground from the conductor 39 
thereby to interrupt the previously traced oper 
ating circuit for the relay GO and the circuit 
holding the impulse responsive relays 30 and 32 
operated. All three of these relays restore, but 
Without effect at this time. At its armature 355 
and associated lower contact, the relay 350 pre 
pares an alternative circuit for energizing the 
relay f60 and for holding the relays 30 and 320 
operated during impulsing, the first of these cir 
cuits being held Open at and extending from 
ground on the armature 384 by way of the con 
ductor 56, the armature 355, the conductor 39, 
and through the Winding of the relay 60 to bat 
tery. The Second circuit, namely that for the 
relays 30 and 320, is the same except that it 
branches at the conductor 39 to extend through 
the upper winding of the relay 320 by way of the 
armature 36. 
The relay 350, upon operating, opens, at its ar 

mature 352, a point in the circuit for ene:'gizing 
the relay 340 and, at this same armature and the 
associated armature 353 prepares a locking cir 
cuit for the relay 340, the latter circuit being 
held open at the armature 344. At its armature 
356, the relay 350 opens a point in the previously 
traced circuit leading from the cam Spring 76 
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matures 35 and 359, respectively, the relay 350 
extends the trunk conductors 470 and 472 of the 
connector switch f6 to the armatures 36 and 
365 of the restored relay 360 further to prepare 
the connection to the called line. The relay 35, 
upon operating, also opens, at its armature 359', 
a point in the circuit for energizing the busy 
relay to, this circuit being traced in detail here 
inafter. 

Before proceeding with the description of the 
operations which occur upon the dialing of the 
second and third digits at the calling substation 
and in order to complete the description, it Will 
be assumed that the fifth connector switch of the 
first group, namely the connector Switch f6, is 
busy and that only the sixth or last connector 
switch 7 of this group is idle. When this con 
dition prevails, the relay 340 is energized in the 
manner noted above immediately upon the 
wiper 93 coming into engagement with its asso 
ciated third contact. This relay, upon operating, 
prepares, at its armature 344, a locking circuit for 
itself and, at its armatures 34, 345 and 348 
Switches the trunk conductors of the selector 
switch 4 from the trunk conductors 470, 47 and 
42 leading to the connector SWitch f6 to the 
trunk conductors 88, 89 and 87, respectively, 
leading to the connector Switch fl. Since the 
last-mentioned connector Switch is idle, battery 
is present on the control conductor 89 So that 
the short circuit is removed from around the 
winding of the relay 350 and this relay is ener 
gized from battery at the magnet 308 over the 
exact circuit traced above. The relay 350, upon 
operating, performs the same functions as are 
described above in connection with the seizing of 
the connector Switch f6, and, in addition, com 
pletes the previously prepared locking circuit for 
the relay 340. This circuit extends from ground 
on the control conductor 38 by way of the arma 
tures 344, 352 and 353, and through the winding 
of the relay 340 to battery. As a result, the relay 
340 is maintained in its operated position so that 
the desired connection is extended by Way of the 
connector switch 7 rather than by Way of the 
connector switch f 6. 

Provision is made whereby, in the event all of 
the connector switches of a selected group are 
busy and following the testing of the lines cor 
responding to the connector switches included in 
the Selected group, busy tone is returned to the 
calling subscriber. Thus, in the event all six of 
the lines corresponding to the connector switches 
of the first group are tested and found busy, the 
relay 35 fails to operate. Hence, the rotary por 
tion of the mechanism 90 is actuated by the 
notor magnet 38 and its associated ratchet and 
pawl mechanism, until the follower portion 82 
of the spring 76 leaves the trailing edge of the 
projection 84 and drops into the depression 83' 
to make contact between the Springs 6 and 77. 
It will be remembered that the relays 30 and 320 
are in their respective operated positions so that 
when the relay 30 assumes its restored position 
shortly following the end of the first digit, a cir 
cuit, is completed for energizing the lower Wind 
ing of the busy relay TO, this circuit extending 
from ground at the armature 312, through the 
arinature 313, over the conductor 78, through the 
springs 75 and 7, over the conductor 15, through 
the armature 30 t and its associated contact 303, 
over the conductor 47, through the armature 
27, over the conductor 58, and through the 
lower Winding of the relay 70 to battery. In re 
Sponse to the energization of its lower winding, 
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the relay TO operates and, at its armature 7, 
completes an obvious locking circuit for itself 
extending from ground on the control conductor 
38. This circuit maintains the busy relay op 
erated until the connection as thus partially es 
tablished is cleared out at the calling Substa 
tion A. At its armature 74, the busy relay 70 
applies busy tone current to the calling loop 
which is transmitted through the condensers 49 
and 59 and the receiver at the calling subscriber's 
substation to inform the party thereat that a 
connection can not be completed to the called 
Subscriber's line. 
In connection with the above described circuits 

for the busy relay T0, it is pointed out that the 
restoration of the impulse responsive relays 30 
and 32 in response to the operation of the relay 
359, when an idle trunk is found in a group cor 
responding to an odd number of impulses causes 
the preparation of an alternative circuit for en 
ergizing the relay 70, this circuit extending from 
ground at the armature 3f2 by way of the con 
tact 34, and the conductor 85 to the conductor 
75. Since, however, the armature 359' of the 
relay 350 is pulled up before the armature 302 
of the relay 300 falls back, this circuit is not 
completed and the busy relay is not energized. 
By way of completing the description it is 

pointed out that the busy relay is energized to 
perform the functions noted above in all cases 
where all of the trunks associated with any se 
lected one of the groups of bank contacts of the 
selector switch 4 are busy. If all of the group of 
t}runks associated with a group of contacts cor 
responding to any odd number of impulses are 
found busy the sequence of operations resulting 
in the operation of the busy relay 9 are ex 
actly the same as that described above for the 
trunks associated with the first group of con 
tacts. If, however, the all busy condition exists 
in a selected group of trunks associated with a 
group of contacts corresponding to a digit com 
prising an even number of impulses the method 
by which the busy relay is energized is slightly 
different. In this regard it will be remembered 
that the impulse responsive relays 30 and 320 are 
both restored at the end of any even impulse and 
that the follower portion 82 of the spring 76 
rides in one of the depressions 83, 83', etc., dur 
ing the testing of the trunks of a selected group 
of trunks corresponding to any even impulse. 
During the testing of a group of trunks corre 
sponding to any even impulse the springs 76 and 
7 are in engagement and the above traced cir 
cuit for energizing the lower Winding of the busy 
relay if G is held open at the restored armature 
33 of the impulse responsive relay 30. If an 
idle trunk in the selected group of trunks is 
found the follower portion 82 of the spring 76 
does not leave the depression in which it rides 
and, consequently, the lower winding of the busy 
relay T0 remains de-energized. When, however, 
all of the trunks of the selected group are busy 
the rotary portion of the mechanism 9 is driven 
until the follower portion 82 of the spring 6 
leaves the depression corresponding to the se 
lected group of trunks and rides over the leading 
edge of the next succeeding cam projection. 
When this occurs the Springs 76 and 86 engage 
and a different circuit is completed for energiz 
ing the lower winding of the relay 70, this cir 
cuit extending from ground on the restored ar 
mature 32, by Way of the contact 34, the con 
ductor 85, the restored armature 359', the springs 
86 and 7-6, the conductor 75, the restored arma 
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12 
ture 3) and associated lower contact 303, the 
conductor 47, the armature 27, the conductor 
58 and the lower winding of the relay 70, to 
battery. The busy relay thereupon operates, 
locks up, and causes busy tone to be transmitted 
to the calling party just as in the case described 
for an all busy condition of the trunks associated 
with the first group of contacts. 

Continuing noW With the Sequence of opera 
tions which occur following the seizure of the 
connector switch 6, when the relay 490 oper 
ates as described above it prepares a locking cir 
cuit extending from ground at the armature 40 
for the restored relays 440, 450 and 460. It will 
be recalled that the circuit for energizing the mo 
tor magnet 308 is interrupted at the armature 
356 upon the operation of the relay 350 so that 
the impulses comprising further digits dialed at 
the calling telephone A have no effect upon this 
magnet. With the system in this condition, the 
control relays associated with the connector 
Switch 6 are prepared to be responsive to fur 
ther operation of the slow-to-release relay 300 
and the impulse responsive relays 30 and 320. 
The operation of these relays during further im 
pulsing is exactly the same as that described 
above; i. e., the relay 30 operates at the begin 
ning of each odd impulse of each digit, the relay 
32 operates at the end of each odd impulse, 
the relay 39 restores at the beginning of each 
even impulse and the relay 320 restores at the end 
of each even impulse. At the beginning of the 
first impulse of the second digit when the relays 
300 and 3? O operate, circuits are completed for 
causing the operation of the relay 60 in the se 
lector switch 4 and the relays 40 andi 420 in 
the seized connector switch 6. The first of these 
circuits extends from ground on the operated 
armature 304 by Way of the conductor 56, the 
operated armature 355, the conductor 39 and 
the winding of the relay 60 to battery. The sec 
ond of these circuits, namely that for the relay 
40, extends from ground through the winding 
of the relay 4 0 by way of the conductor 458, 
the contact 442 and associated armature 44, 
the conductor 457, the contact 462 and aSSO 
ciated armature 46, the trunk conductor 470, 
the Wi per 9 and its associated third bank con 
tact, the contact 346 and its associated armature 
345, the armatures 35l and 36, the conductor 
3A, the restored armature T, the conductor 35, 
the armature 305 and associated lower contact 
336, the conductor 33, and through the arma 
ture 3 and the resistor 80 to battery. The 
circuit for energizing the relay 420 extends from 
ground at the operated armature 35 by way of 
the conductor 42, the contact 63 and its asso 
ciated operated armature 6, the conductor 4, 
the armatures 365 and 359, the armature 348 and 
associated contact 349', the wiper 96 and its as 
sociated third bank contact, the trunk conductor 
A72, the armature 467 and associated contact 469, 
the conductor & S and the Winding of the relay 
838, to battery. Since the above-traced circuit 
for the relay 4 is maintained completed by the 
slow-to-release relay 300, it stays in itS Operated 
position throughout the impulses comprising the 
second digit. The relay 40, at its armature 4, 
prepares a circuit for the motor magnet 437, 
which circuit is completed when the relay 420 
operates, and interrupts at its armature 4 a. 
point in the release circuit for the motor magnet 
437. The first mentioned circuit for the motor 
magnet 43, which is completed upon the opera 
tion of the relay 420, extends from ground at the 

2,187,518 
armature 424 by way of the armature 425, the 
conductor 428, the wiper 64 and the last or 
twenty-fifth contact of the associated Set of con 
tacts, the conductor 427, the restored armature 
456, the conductor 479, the armature 4, the 
conductor 409, the self-interrupting contacts 438 
and through the Winding of the motor magnet 
437 to battery. In response to its energization, 
the motor magnet 437 starts to operate buzzer 
fashion but, upon taking a single step, the lower 
end of the wiper 64 leaves its associated twenty 
fifth contact and interrupts the above-traced 
operating circuit for the motor magnet. When 
the wipers of the Switch mechanism 63 take their 
first step, the off-normal springs 473 are closed 
to prepare a circuit for energizing the slow-to 
release relay 450 and an alternative circuit for 
energizing the motor magnet 437 during the re 
lease of the switch 6. In this position of the 
Switch, the upper end of the wiper 64 is in en 
gagement With the first contact of the group 
of three contacts indicated at 73 and the lower 
ends of other Wipers are in engagement with the 
respective twenty-fifth contact of the other con 
tact sets included in the Switch. Hence, the wip 
ers are just ready to be stepped onto the first 
contact set of the group of contact sets corre 
sponding to the first group of lines included in 
the plurality of lines to which the Switch 6 has 
3CCeSS. 
At the beginning of the second impulse of the 

second digit when the relay 30 restores in the 
manner described previously, the above-traced 
circuit for the relay 420 is interrupted at the 
armature 35, causing this relay to restore. 
Upon falling back, the relay 420 completes, at 
its armature 424 and associated contact 426, 
an alternative circuit for energizing the motor 
magnet 437, this circuit being exactly the same 
as that just described with the exception that 
the Wiper 64 is connected to ground at the arma 
ture 424 and associated contact 426 by way of 
the first contact of the contact group 73 and the 
conductor 429, rather than by way of the twenty 
fifth contact and the conductor 428. The motor 
magnet thereupon Operates buzzer fashion and 
in COOperation. With its associated ratchet and 
pawl mechanism drives the wipers 64 to 70, in 
clusive, until the wiper 64 leaves the third or 
last contact of the first contact group 73 and 
stands in engagement with the first contact of 
the Second contact group indicated at 74. When 
this occurs the alternative circuit for the motor 
magnet 437 is interrupted. It is pointed out that 
the wiper 64 is so arranged relative to the other 
Wipers 65-70 that when it stands on the first 
contact of its associated set of contacts, each of 
the remaining Wipers stands on the twenty-fifth 
contact of its associated set of contacts. As a 
consequence, if the second digit comprises one 
impulse the wipers 65-70, inclusive, are in a 
position. Such that an additional step will cause 
them to engage the first contact set of the first 
group of contact sets. In the event the called line 
terminates at a contact set in a group of con 
tact sets other than the first and corresponding 
to a digit having more than two impulses, the 
motor magnet 437 is energized each time the 
relay 420 operates and restores and drives the 
wipers 64 to 70, inclusive, over a complete group 
of contacts. The number of the group of con 
tacts which the Wipers traverse during any given 
impulse is in any instance one less than the num 
ber of the impulse in the digit, i. e., during the 
second impulse the wipers 64 to 70, inclusive, 
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traverse the first group of contact sets, during 
the third impulse the wipers traverse the second 
group of Contact Sets and so on. In this manner 
the Wipers always stand in engagement with the 
last contact set of the group of contact sets 
having a number one less than the number of 
the impulse. In the present assumed case, 
Wherein the called line C terminates at the third 
Ol' last contact set of the first group of contact 
sets, a single impulse will constitute the second 
digit SO that at the conclusion of the digit the 
Wiper 64 stands on the first contact of its asso 
ciated level and the wipers 64 to 70, inclusive, are 
ready to be stepped onto the respective first con 
tacts of their respective associated levels. 
From the foregoing description it will be ap 

parent that in the connector Switch 6 as well 
as in the selector Switch 4 the number of con 
tact sets in each group of contact sets are so 
related to the impulsing rate that the required 
Speed of the switch wipers is well below the max 
imum speed attainable by standard commercial 
rotary Switches. Thus with each of the groups 
of contact Sets including only three contact sets 
at which six lines terminate and with a standard 
impulsing rate ranging from eight to twelve im 
pulses per second the required speed at which 
the Wipers must travel is something less than 
forty points or contact sets per second. 
At the conclusion of the second digit and in 

response to the restoration of the relay 300, the 
relays 60, 30, 320, 40 and 420 restore. When 
the relay 40 falls back, it completes the pre 
viously prepared circuit for energizing the relay 
450, this circuit extending from ground at the 
arnature 43 by way of the contact 44, the 
conductor 406, the off-normal springs 474, the 
conductor 407, the armatures 45 ' and 4S5, and 
through the winding of the relay 450 to bat 
tery. The last-mentioned relay upon operating 
completes, at its armature 45, a locking circuit 
for itself, which circuit extends from ground at 
the operated armature 40 by way of the con 
tact 402, the conductor 447, the armatures 45, 
45' and 465 and through the winding of the re 
lay 450 to battery. At its armature 456, the 
relay 450 interrupts the previously traced oper 
ating circuit extending by way of the self-inter 
rupting contacts 438, for the motor magnet 437. 
At its armature 452 and associated contact 453, 
the relay 459 prepares an alternative circuit for 
energizing the motor magnet 437 independently 
of the self-interrupting contact 438 and in ac 
Cordance With the operation of the relay 420 dur 
ing the impulses of the third digit, which circuit 
is completed only when both of the relays 40 
and 42 are operated. This circuit extends from 
battery through the winding of the magnet 431 
and by Way of the conductor 4 f6, the contact 
422 and associated armature 421, the conductor 
408, the contact 453 and associated Operated 
armatuure 45, the conductor 405, and the arma 
ture 2 to ground at the armature 43. The 
relay 5, upon operating, also prepares, at its 
armature 455, a circuit for energizing the upper 
Winding of the relay 440, this circuit being com 
pleted at the armature 4 f5 of the relay 40 when the latter relay again operates. 
At the beginning of the first impulse of the 

third or units digit, when the relays 60, 3Go and 
39 again operate, the previously traced circuits 
for energizing the relays 449 and 420 are again 
COripleted to cause the operation thereof. At its 
armature 445, the relay to completes the pre 
viously prepared circuit for energizing the upper 
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winding of the relay 440, this circuit extending 
from ground at the armature 469 by way of the 
armature 455, the conductor 439, the armature 
45, the conductor 446 and the upper winding of 
the relay 440 to battery. The last-mentioned re 
lay is so constructed that only its armature 444 
operates in response to the energization of its up 
per Winding and this armature, upon operating, 
closes the 'X' contacts associated therewith to 
short-circuit the lower winding of the relay, the 
path comprising this short circuit starting from 
ground at the armature 469 and extending over 
the above traced circuit for energizing the upper 
winding of the relay, through the lower winding 
thereof, the armature 444 and the associated 'X' 
contacts and ending at ground on the grounded 
conductor 447. As a consequence, the armatures 
44 and 445 are not operated at this time. The 
relays 40 and 420, upon operating, also complete 
the previously traced circuit for, energizing the 
motor magnet 437, independently of the self-in 
terrupting contacts 438. At the beginning of the 
second impulse, when the relay 30 restores to 
cause the restoration of the relay 420, this cir 
cuit for the motor magnet 437 is interrupted, at 
the armature 42 and associated contact 422, 
whereby the wipers 65 to 70, inclusive, are stepped 
one step or into engagement with the first con 
tact set of the first group of Contact setS. Simul 
taneously, a circuit is completed for energizing 
the wiper switching relay 430, this circuit extend 
ing from ground at the armature 43 by Way of 
the operated armature 4 2, the conductor 405, 
the operated armature 452 and a SSociated con 
tact 453, the conductor 408, the restored armature 
42 and associated contact 423, the conductor 4 
and through the winding of the relay 430 to bat 
tery. The relay 430, upon operating, obviously 
operates its armatures 43, 432, and 434 into en 
gagement with the contacts to which are con 
nected the conductors of the line terminated at 
the respective first contacts of the contact sets 
associated with the wipers 66, 68 and 69. At its 
armature 433, the relay 430 prepares an obvious 
locking circuit for itself, which circuit is held open 
at the operated armature 43 of the relay 40. 
At the beginning of the third impulse, when the 

relay 30 again operates to complete the circuit 
for causing the operation of the relay 420, the 
previously traced circuit for the motor magnet 
437 is again completed and the circuit holding the 
wiper switching relay 430 operated is interrupted, 
permitting it to restore. At the beginning of the 
fourth impulse, when the relays 30 and 420 again 
restore, in the order named, the ratchet and pawl 
mechanism associated with the motor magnet 43 
steps the wipers 65 to 70, inclusive, into engage 
ment with the second contact set of the first group 
of contact sets. During the fifth and Sixth in 
pulses the motor magnet is again energized and 
de-energized to cause the wipers 65-70, inclusive, 
to be stepped into engagement with the third Set 
of contacts in the first group of Contact SetS. 
With the wipers in this position, the connector 
Switch 6 has access to either the Subscriber's line 
2 or the subscriber's line 3, depending upon the 
condition of the wiper switching relay 430. It Will 
be seen that if this relay is de-energized the arm 
atures 43 and 434 of the relay are connected to 
the respective line conductors of the line 2 lead 
ing to the substation B, whereas, if this relay is 
energized, the armatures noted are connected to 
the respective line conductors of the subscriber's 
line 3 leading to the called substation C. 
The condition of the wiper switching relay 430 at 
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the end of the third digit depends upon the nun 
ber of impulses constituting this digit. More Spe 
cifically, if the number of impulses in the digit is 
odd, the relay 430 remains de-energized at the 
conclusion of the digit but if the number of in 
pulses of the digit is even, the relay is energized 
and locked in itS operated position. Thus, as 
Sume it is desired to establish a connection to the 
Substation B instead of the substation C. In this 
case the third digit dialed must necessarily be 5, 
or odd. At the conclusion of this digit, the relays 
4C and 420 are in their respective operated posi 
tions. With the relay 420 Operated, the previous 
ly traced operating circuit for the wiper switching 
relay 430 is open at the armature 42. Shortly 
following the end of the fifth or final impulse of 
the units digit the relay 300 restores and inter 
ruptS, at its armature 305 and aSSociated con 
tact 306, the previously traced operating circuit 
for the relay 40. Simultaneously, the relay 309, 
at its armature 394, interrupts the circuit holding 
the relays 60, 30 and 320 operated. The relay 
40 restores immediately following the restora 
tion of the relay 300, and interrupts, at its arma 
tures 42 and 43, the previously traced circuit 
for energizing the relay 439. Simultaneously with 
the restoration of the relay 40, the relay 30 re 
stores to interrupt the previously traced operat 
ing circuit for the relay 420, which latter relay 
falls back shortly after the restoration of the 
relay 40 to prepare, at its armature 42, the 
circuit for energizing the relay 430. By the time 
the armature 42 engages its associated contact 
423, however, the armature 42 of the relay 40 
has restored to normal and, hence, the energiza 
tion of the relay 438 is prevented. Thus, this 
latter relay does not Operate and the armatureS 
43 and 434 are connected by Way of the wipers 
65 and 0 to the line conductors leading to the 
Substation B. 

In the present case wherein a connection is de 
Sired with the Substation C rather than the Sub 
station B, the third digit dialed at the calling Sub 
Station, Will necessarily comprise six impulses in 
stead of five so that, at the end of the digit, the 
impulse responsive relay 3) is restored and the 
relay 420 is in the same condition. As a conse 
quence, the previously traced circuit for energiz 
ing the relay 430 is completed at the armature 
42 and its associated contact 423, the relay 430 is 
in its operated position and the locking circuit for 
this relay is prepared at the armature 433. Hence, 
at the end of the digit when the relay 399 falls 
back to cause the restoration of the relay 40, this 
locking circuit is completed at the armature 43 
and its associated contact 44 simultaneously with 
the interruption of its original operation circuit 
at the armatures 42 and 43. Accordingly, the 
relay 430 is locked in its operated position and 
the armatures 43, 432 and 834 are connected by 
Way of the Wipers 66, 68 and 69 to the line con 
ductors of the line 3 leading to the desired or 
called substation C. It is pointed out that the 
relay 43 remains locked up until the connector 
Switch 6 is seized during the establishing of a 
Subsequent connection. 

Returning again to the operations which occur 
at the conclusion of the third or units digit, the 
relay 40 upon restoring, opens, at its armature 
45, the shunt around the lower winding of the 
relay 440, permitting the last mentioned relay 
fully to operate. Operation of the relay 440 causes 
a path to be prepared, at the armature 445, for 
applying ground to the control conductor 459 
from the grounded conductor 447. The operation 
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of the apparatus from this point on depends upon 
the condition of the called line 3. 

If the called line 3 is idle, battery from the line 
relay associated thereWith is present on the Wiper 
68, whereby the relay 469, upon operating, com 
pletes a circuit for energizing the relay $60 and 
the upper winding of the relay 36 in series, this 
circuit extending from battery at the line relay 
aSSociated with the line 3, by Way of the wiper 68, 
the control conductor 459, the lower winding of 
the relay 460, the conductor 449, the contact 443 
and its associated operated armature 44, the 
conductor 457, the contact 452 and its associated 
armature 46, the conductor 470, the wiper 9 
and its aSSociated third bank contact, the arma 
tures 345, 35 and 36, the conductor 3, the re 
stored armature 77 and its associated upper con 
tact, the conductor 35, the restored armature 395 
and its associated contact 307, the conductor 34, 
the restored armature 66 and its associated con 
tact 68, the restored armature f2, the conductor 
36, and through the upper winding of the relay 
360 to ground. 
The relay 460 operates in response to its energi 

zation over the above traced circuit and completes, 
at its armature 464, a holding circuit extending 
from battery through the upper winding of the 
relay to the grounded conductor 448. At its arma 
ture 459, the relay 460 opens a further point in 
the previously traced path for short circuiting 
the lower winding of the relay 44 and prevents 
the application of ground to the lower trunk con 
ductor 472. At its armatures 46 and 36 and 
their respective associated contacts 453 and 468, 
the relay 460 prepares points in the loop extend 
ing to the called Substation and, at these sanle 
armatures and their respective associated con 
tacts 462 and 469, interrupts points in the respec 
tive previously traced circuits for energizing the 
relays 40, 420 and 460. At its armature 466, the 
relay 460 completes an obvious path for applying 
ground to the control conductor 459, thereby to 
mark the called line as busy in the bank contacts 
Of the connector and finder SWitches to Which the 
called line 3 extends. At its armature 465, the 
relay 460 interrupts the circuit holding the relay 
450 operated, permitting this relay to restore and 
complete, at its armature 455, a further point in 
the loop extending to the called substation. The 
relay 450, upon falling back, at its armature 452 
and associated contact 454, prepares a further 
point in the circuit for causing the motor magnet 
437 to return the wipers 64 to 79, inclusive, to their 
normal positions when the connection is cleared 
out and the switch 6 is released. At its arma 
ture 45, the relay 450 opens a further point in its 
locking circuit and, at its armature 456, it pre 
pares the previously traced circuit extending by 
way of the wiper 64 for energizing the motor mag 
net 437 in accordance with the impulses of the 
first digit to which the switch S is responsive. 
With the connector switch f6 in this condition it 
Will be seen that the line conductors of the called 
line are extended back to the trunk conductors 
of the selector switch and that the loop between 
the calling and called lines is complete except for 
the open points existing at the restored armatures 
36 and 365 of the relay 360 and the restored 
armatures 372 and 36 of the relay 370. 
When the relay 36 operates simultaneously 

with the operation of the relay 460, it stays oper 
ated by virtue of the energized condition of its 
lower winding. Upon operating, it short-circuits 
its upper winding at the armature 363, thereby to 
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tures 36 and 365, this relay prepares a further 
point in the loop extending between the calling 
and called lines and, at its armature 362, it com 
pletes a path for the transmission of ring back 
tOne current by way of the condenser 319 to the 
loop extending to the calling. Subscriber's substa 
tion. The relay 360, upon operating, also inter 
rupts, at its armatures 36 and 365, further points 
in the respective circuits for energizing the relays 
40 and 420. At its armature 364 and associated 
lower contact, the relay 360 opens the circuit lead 
ing to the impulse responsive relays Sf and 32 
and, at this same armature and its associated 
Upper contact, this relay prepares a . circuit foi 
energizing the motor magnet 339 to cause the 
Step-by-step operation of the minor switch 38. 
The last-mentioned switch is for the purpose 

of Selectively applying in a well-known manner 
ringing current of any one of five different fre 
quencies to the loop extending to the called line, 
Whereby the signal device at any one of five 
different Substations connected across the line 
may be caused to operate to the exclusion of all 
of the other similar devices. When the relay 360 
Operates as above described, it conditions the 
minor Switch 38 to be responsive to the dialing 
of the fourth or final digit. At the beginning 
of the first impulse of this digit, a circuit is com 
pleted for energizing the relay 38 and the motor 
magnet 339 in parallel, whereupon the relay 300 
Operates to open at its armature 3) a point in 
the paths for applying ringing current and ring 
back tone current to the loops extending, respec 
tively, to the called and calling substations. 
This is necessary to prevent current of the various 
frequencies F1, F2, etc., from being transmitted 
Out Over the Called line during the stepping op 
eration of the minor Switch 38. The above 
noted circuit for the motor magnet 339 extends 
from ground at the armature 5?, by way of the 
contact 53, the operated armature 56, the con 
tact f3, the conductor 43, the armature 364 and 
its associated upper contact, the conductor 329 
and through the winding of the magnet 339 to 

5 battery. The motor magnet 339 is alternately 
energized and de-energized in accordance with 
the impulses of the final digit and, in cooperation 
with its associated ratchet and pawl mechanism, 
steps the wiper 326 of the switch 318 to a posi 
tion corresponding to the number of impulses of 
the digit dialed. At the conclusion of this digit, 
the Wiper of the Switch stands in engagement 
With a contact leading to an alternating current 
generator having an output frequency the same 
as that to Which the signal device of the called 
Subscriber's Substation on the party line is re 
Sponsive. ASSuming the signal device of the 
called substation D is responsive to current of the 
frequency the same as that of the generator con 
nected to the second contact of the group of con 
tacts, the final digit dialed will be 2 so that at 
the conclusion of the digit the wiper 326 stands 
on its associated second contact of the contact set 
324. It is noted here that when the wiper 326 
takes its first step, the off-normal springs 3 T are 
closed to prepare a circuit for operating the re 
lease magnet 338, this circuit being held open at 
the operated armature 332 of the relay 330. 
With the System in this condition and when 

the relay 300 restores shortly following the end 
of the fourth or final digit, ringing current is 
transmitted over the conductors 356 and 328, 
the lower winding of the ring cut-off relay 370 
and the conductor 35 to the loop extending to 
the called Substation D causing the signal device 

15 
thereat to operate and inform the called party 
that he is being called. Ring-back tone current 
is transmitted back over the calling loop to the 
Calling Subscriber's Substation to inform the call 
ing party that the called line is idle. 
When the called party answers by lifting his 

receiver from its hook, a circuit is completed for 
energizing the lower winding of the ring cut-off 
relay 39, this circuit extending from battery on 
the wiper 326 of the minor switch 33, over the 
conductor 328, through the lower winding of the 
relay 30, over the upper side of the loop extend 
ing to the called Subscriber's Substation D in 
cluding the conductor 4, through the bridge at 
the called substation, back over the lower line 
Conductor of the loop, and the conductor 335 to 
ground. The relay 37 operates in response to 
the energization of its lower winding and com 
pletes, at its armature 34, a locking circuit for 
itself extending from ground on the control con 
ductor 38, through the armature 34 and the 
upper Winding of the relay to battery. At its ar 
matures 372 and 376, this relay interrupts the 
application of ringing current to the loop ex 
tending to the called substation, the application 
of ring back tone current to the loop extending 
to the calling Substation and completes a talking 
loop between the calling and called parties. At 
its armature 375, this relay interrupts a point in 
the operating circuit for the relay 75 and, at its 
armature 37, it prepares a point in the circuit 
for energizing the Supervisory lamp No. 1. In 
response to the completion of the talking loop 
in the above-described manner, a circuit is com 
pleted including this loop for causing the opera 
tion of the battery reversing relay f 89 which relay 
operates and, at its armatures 8 and 83, re 
verses battery back over the loop extending to 
the calling subscriber’s Substation. At its arma 
ture 84, the relay 88 prepares a point in the 
circuit for energizing the supervisory lamp No. 2, 
this circuit being held open at the armature 57 
and associated contact 58 of the hold relay 55. 
At its armature 82, the battery reversing relay 
80 opens a point in the circuit for energizing 

the supervisory lamp No. 1 and closes multiple 
ground to the control Conductor 38. With the 
System in this condition, a talking connection is 
established between the calling and called parties, 
which connection is maintained until both of the parties hang up, 
Before describing the release of the connec 

tion as thus established, and in order to com 
plete the description of the operation of the 
System, it will be assumed that, at the time 
the Connector Switch 6 steps its wipers into 
engagement With the contacts at, which the line 
conductors of the called line 3 terminate, this 
line is busy instead of idle. When this condi 
tion prevails, ground is present on the control 
Wiper 68 and the control conductor 459 and, con 
Sequently, a circuit is completed for causing the 
Operation of the busy relay 7 G. This circuit, 
extends from ground on the conductor 459 
through the lower winding of the relay 46, by 
way of the conductor 449, the contact 443 and 
a SSociated operated armature 44, the conductor 
45, the armature 45 and associated contact 
4f2, the conductor 43, the wiper 9, the arma 
tures 345, 35 and 36, the conductor 3, the re 
stored armature 7, the conductor 35, the arma 
ture 305 and associated contact 307, the con 
ductor 34, the operated al'mature 66 and asso 
ciated contact 6, the conductor 5, and through 
the upper winding of the relay 70 to battery. 
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It Will be understood that this circuit is com 
pleted immediately upon the falling back of the 
armatures associated with the relay 40 and the 
COn Sequent operation of the relay 440, which 
Operations occur before the restoration of the 
Slow-to-release relay 60. It is pointed out that 
the current which flows over the above-traced 
circuit is of the wrong polarity to cause the op 
eration of the relay 460, this latter relay remain 
ing in its restored condition. Inmediately upon 
the completion of the above-traced circuit, the 
relay 10 Operates to complete, at its armature 
7, a locking circuit for itself, this circuit ex 

tending from ground on the control conductor 
38, over the conductor 55, and through the lower 
Winding of the relay 70 to battery. 
The busy relay 70, upon operating, applies at 

its armature 74, busy tone to the loop extend 
ing to the calling subscriber's substation, thereby 
to indicate to this party the busy condition of 
the called line. At its armature 72, the relay 
70 opens a point in the circuit for energizing 

the upper winding of the relay 360 and, at its 
arnature 3, it applies ground to the conductor 
33. The System remains in this condition until 
the connection is cleared out at the caling sub 
Scriber’s substation. 
In the event the called line is found busy and 

busy tone is returned to the calling subscriber, 
this subscriber may release the operated switch 
train, by hanging up his receiver to open a point 
in the loop comprising a portion of the circuit 
holding the line relay 50 operated. This relay, 
upon restoring, interrupts, at its armature 5 
and a SSociated contact 52, the operating circuit 
for the hold relay 55 and simultaneously com 
pletes, at this same armature and its associated 
contact 53, the operating circuit for the relay 
306. The latter relay operates and, at its arma 
ture 394, completes the operating circuit for the 
relay 60, which latter relay also pulls up. The 
Operation of the remaining armatures of the 
relay 3 is without effect. Shortly following the 
restoration of the line relay 50, the hold relay 
f55 restores to interrupt the circuit for the relay 
39 and causes the sequential restoration of this 
relay and the relay 60. With the relays 55 and 
Í6ð in their restored positions, ground is removed 
from the control conductor 38 so that holding 
circuits for the relays f25, 340, 350 and 400 are 
interrupted. As a consequence, all of these re 
layS restore. 
The relay 350, upon falling back, completes, at 

its armature 356, a circuit for energizing the 
notor magnet 308, this circuit extending from 
ground at the armature 5 by way of the con 
tact 53, the armature i56 and associated con 
tact 59, the conductor 44, the armature 33?, 
the conductor 44, the armature 356, the con 
ductor 79, the self-interrupting contacts 309, 
and through the winding of the magnet 308 to 
battery. This magnet thereupon, in cooperation 
With its aSSociated ratchet and pawl mechanism 
steps the wipers 9 to 93, inclusive, to their re 
Spective normal positions when the off-normal 
contacts 37 are opened to interrupt the operat 
ing circuit of the release relay 330. This relay 
339, upon restoring, interrupts, at its armature 
33', the previously traced circuit for energiz 
ing the motor magnet 308 With the result that 
the rotary portion of the Switch mechanism 90 
comes to rest in its normal position such that the 
follower portion 82 of the Spring 76 just engages 
the leading edge of the cam projection 84. When 
the rotary portion of the Switch mechanism 90 
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is returned to its normal position, the elements 
of the Selector switch 4 are all in the condition 
which prevailed at the OutSet, and before the 
Selector Switch Was seized. 
When the relay 25 restores in response to the 

removal of ground potential from the control 
conductor 38, it interrupts, at its armature 26, 
the previously traced circuit holding the relays 
30, 40 and the line relay 00 operated, per 
mitting these relays to restore. Thus, the con 
trol equipment associated with the primary and 
secondary finder switches 2 and 3, respectively, 
is returned to normal. 
The release of the connector Switch 6, under 

the conditions stated, is initiated when the relay 
400 restores to interrupt, at its armature 40 
and associated contact 4G2, the holding circuit 
for the relay 440. When the armature 40? falls 
back to engage the contact 493 it completes a 
circuit for energizing the motor magnet 837 by 
Way of the self-interrupting contacts 438, this 
circuit extending from ground at the armature 
40 by way of the contact 483, the conductor 404, 
the off-normal springs 475, the armature 452 
and associated contact 454, the conductor 409, 
through the self-interrupting contacts 438 and 
the winding of the magnet 437 to battery. This 
magnet, thereupon operates buzzer fashion and 
in conjunction with its associated ratchet and 
pawl mechanism and drives the wipers 64 to 
l, inclusive, to their respective normal or home 
positions at which time the off-normal springs 
474 and 475 are opened. When the springs 475 
are opened the above-traced circuit for energiz 
ing the magnet 437 is interrupted. The normal 
position of the wipers 64-76, inclusive, it will be 
understood, are attained when the lower half of 
the Wiper 64 rests on the twenty-fifth contact 
of its associated contact level. When this switch 
is returned to normal, the elements of the con 
nector Switch is are in the condition which pre 
Vailed before this switch was seized and the 
SWitch is in condition for further use. 
In the event a talking connection is established 

between the calling subscriber's substation and 
the desired called substation and both of the 
parties involved hang up, the operations which 
Occur to release the connection are substantially 
Similar to those described above. Under the con 
dition stated, however, the Switch train is held 
Operated SO long as either party remains on the 
Connection. In this connection it will be seen 
that if only the calling party hangs up, the bat 
tery reversing relay 80, by maintaining ground 
On the control conductor 38 at its armature 82, 
holds the primary and secondary finder switches 
2 and 3, the Selector SWitch A. and the con 
nector SWitch 6 operated until the connection is 
cleared out at the called substation. Thus, the 
only Operations which occur following the inter 
ruption of the loop at the calling Substation are 
the restoration of the line relay 50, followed by 
the operation of the relays 60 and 300, the 
restoration of the hold relay 55, and the subse 
quent restoration of the relays 60 and 300. 
When the connection is cleared out at the called 
substation to interrupt the circuit holding the 
battery reversing relay 80 operated, ground po 
tential is removed from the control conductor 38 
and the elements of the primary and secondary 
finder switches, the selector switch 4, and the 
connector Switch 6 restore in the exact manner 
described above in coninection. With the clearing 
out of a connection established to a busy line. 
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relay 330 restores during this sequence of opera 
tions, an obvious circuit is completed at the 
armature 332 of the relay. 330 for energizing the 
release magnet 338. This magnet operates to 
permit the wipers of the switch. 38' to restore to 
normal, at which time the off-normal contacts 
3 are opened to interrupt the circuit including 
the release magnet winding. Thus, the entire 
system is in a normal condition and ready for 
further use. In the event the called party hangs 
up first, the battery reversing relay 80 is the 
only relay which restores, the remaining operated 
relays being held up until the connection is cleared 
out at the calling substation, when the relays 50 
and 55 restore to remove ground from the con 
trol conductor 38 and initiate the sequence of 
operations just described. 

It will be observed that at no time during the 
establishing of the connection just described did 
the relay 90 operate. Consequently, the estab 
lished talking loop includes therein the coupling 

In the rendition of . Cer 
tain types of Service Such, for example, as in 
those cases where the System shown constitutes 
only a part of a larger System, and impulsing 
from one exchange of the larger system to an 
other is desired, it is necessary that these ca 
pacitive coupling elements be eliminated and a 
through metallic circuit be established. These 
services usually involve special trunk lines ter 
minating at the bank contacts of the connector 
SWitches and extending to a distant exchange. 
If ground is present on a predetermined side of 
such lines the relays such, for example, as the 
relay 90 of the selector switch 4, may be caused 
automatically to operate to replace the coupling 
condensers such, for example, as the condensers 

Thus assume that 
the selector switch 4 and the connector Switch 
f6 set up a connection to one such trunk line 
and that the side thereof which is connected back 
through the connector SWitch to the armature 
348 of the Wiper switching relay 340, is grounded. 
When this occurs a circuit is completed for en 
ergizing the relay 90, this circuit extending 
from ground on the armature 348, by way of the 
armatures 359 and 365, the conductor 4f, the 
restored armature f6, and associated contact 62 
and the winding of the relay. 90 to battery. The 
relay 90 thereupon operates and at its arma 
tures 94, 95 and 92, 93, respectively, connects 
the conductors 2 and 22 directly to the con 
ductors 23 and 24, respectively. At its armatures 
9 and 96 the relay 90 completes obvious lock 

ing circuits for itself. At its armature 97, the 
relay 90 completes a circuit extending from 
ground on the conductor 8', by way of the con 
ductor 40 for energizing the relay 370, which 
relay operates to complete a metallic loop from 
the calling SubStation to the line seized by the 
connector Switch. Presumably the latter line 
terminates at the windings of a line relay so that 
current flows over the metallic loop to cause the 
operation of the slow-to-release series connected 
relay 85. This relay has a low impedance wind 
ing which is by-passed in the line circuit by a 
coupling condenser, whereby the transmission of 
Voice frequency currents are not interfered with. 
The relay 85, upon operating, completes, at its 
armature 86, a multiple holding circuit, extend 
ing by way of the conductor 88, for the hold 
relay 55. The relay 90, upon operating, also 
opens, at its armatures 94, 95 and 92, 93, 
points in the circuit for energizing the battery 
reversing relay 80 and interrupts the previously 

17 
traced circuit holding the line relay 50 operated. 
As a consequence the relay .50 restores to open 
the original holding circuit for the hold relay 55. 
This relay remains operated, however, to retain 
ground on the control: conductor 38, by virtue of 

...the energized condition of the series relay 85. 
It is pointed out that the relay .85 operates to 
complete the multiple holding circuit for the hold 
relays 55 simultaneously with the restoration of 

... the line relay .50 and before sufficient time 
elapses to permit the slow-to-release hold relay 
55 to restore. It is also noted that the relay 
f85, due to its slow-to-release characteristic, re 
mainS Operated during the transmission of im 
pulses to the control apparatus of the distant 
exchange. The relay if 50 being restored follow 
ing operation of the relay 90, any impulses 
following the third digit transmitted from the 
calling substation have no effect on the impulse 
.responsive relays 30 and 320 but are transmitted 
directly to the control apparatus and, more par 
ticularly, the line relay at the distant end of the 
line seized by the connector switch 6. It will be 
Seen from the immediately preceding description 
that the provision of the relays 85 and 90, 
Operative in the manner noted, renders the sys 
tem shown susceptible of being incorporated in a 
larger System including several automatic ex 
changes at least, a portion of which are so ar 
ranged that the automatic switching equipment 
included therein is controllable from an impulsing 
device on a line terminating, at the exchange in 
cluding the SWitches illustrated. 
The release of a connection established in the 

manner described immediately , above is under 
the control of the series relay 85. Thus, short 
ly after the loop is interrupted at the calling sub 
station this relay, restores to interrupt the only 
remaining holding circuit for the hold relay. 55. 
The last-mentioned relay, in turn, restores after 
an interval to remove ground from the control 
conductor 38. This operation initiates the re 
lease of the switches 2, 3, 4 and 6 in the 
exact manner described previously in connection 
With a connection, established between the line 5 
and the line 3 of the exchange illustrated. It is 
noted that during the release of the switch train 
the relay 90 falls back following the restoration 
of the relay è 25. 
While there has been described what is at 

present considered to be the preferred embodi 
ment of the invention it will be understood that 
Various modifications may be made therein with 
out departing therefrom and it is aimed in the 
appended claims to -cover all - such modifications 
as fall Within the true Spirit and scope of the 
invention. 

: claim: 
1. In a telephone system, a first line, a second 

line, a first automatic switch, a second automatic 
SWitch, means including said switches, operative 
in the order named, for establishing a connection 
between said lines: on a call from said first line 
to said, second line, and control means included 
in said first Switch, and operative during and foll 
lowing the establishing of said connection for 
performing the group of auxiliary functions nor 
mally performed in an operated connector Switch 
and comprising the application of ringing Cur 
rent to, said second line, the application of ring 
back tone current to said first line and the appli 
cation of: busy tone current to said first line in 
the event said second line is busy at the time Said 
call is initiated. 

2. In a telephone system, a first line, a second 
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line, a first automatic switch, a second automatic 
SWitch, means included in said first switch for 
causing said first switch to seize said second 
SWitch on a call from said first line to said second 
line, Said means including a pair of impulse re 
Sponsive relays one of which operates on each al 
ternate impulse of a series of received impulses, 
and means comprising apparatus included in Said 
Second SWitch and responsive to operation of said 
one relay for establishing a connection between 
Said lines in the event said Second line is idle 
at the time said call is initiated. 

3. In a telephone system, a first line, a second 
line, a first automatic switch, a Second automatic 
Switch, means included in said first Switch for 
causing said first switch to seize said second 
Switch on a call from said first line to Said sec 
Ond line, said means including a pair of impulse 
responsive relays one of which operates on each 
alternate impulse of a series of received impulses, 
means comprising apparatuS included in Said Sec 
ond switch and responsive to operation of said 
One relay for establishing a connection between 
said lines in the event said second line is idle at 
the time said call is initiated, and control means 
included in said first SWitch and Operative dur 
ing and following the establishing of Said con 
nection for performing the group of auxiliary 
functions normally performed in an operated 
connector switch and comprising the application 
of ringing current to said Second line, the ap 
plication of ring-back tone current to said first 
line, and the application of busy tone current to 
Said first line in the event said Second line is 
busy at the time said call is initiated. 

4. In a telephone system, a first line, a, plu 
rality of additional lines, a plurality of connector 
switches, each of said connector Switches being 
operable to a plurality of positions and having 
access to two of said lines in each position there 
of, a plurality of selector Switches, each of said 
selector switches being operable to a plurality of 
positions and having access to two of Said COn 
nector switches in each position thereof, means 
comprising one of said selector SWitches Oper 
ated to one of its positions and one of said con 
nector switches operated to one of its positions for 
establishing a connection between said first 
line and one of said plurality of lines on a call 
from Said first line to said one of Said plurality 
of lines, and control means included in said oper 
ated selector Switch and operative during 
and following the establishing of Said con 
nection for performing the group of auxil 
iary functions normally performed in an Oper 
ated connector switch and comprising the appli 
cation of ringing current to Said one line, the ap 
plication of ring-back tone current to said first 
line and the application of busy tone current to 
said first line in the event said second line is 
busy at the time said call is initiated. 

5. In a, telephone system, a first line, a plu 
rality of additional lines, a plurality of connector 
switches, each of Said connector Switches being 
operable to a plurality of positions and having 
access to two of said lines in each position there 
of, a plurality of selector switches, each of said 
selector switches being operable to a plurality of 
positions and having access to two of said con 
nector switches in each position thereof, means 
for seizing one of said Selector SWitches On a 
call from said first line to one of Said plurality of 
lines, impulse responsive means included in Said 
seized selector SWitch for causing Said. Seized 
Selector Switch to be operated to a predetermined 
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one of its positions to seize an idle one of a par 
ticular group of said connector Switches, said im 
pulse responsive means including a pair of relays 
One of which operates during each alternate in 
pulse of a received series of impulses, and means 
comprising apparatus included in said seized 
connector SWitch and responsive to the operation 
of Said one relay during a series of received in 
pulses for causing said seized connector switch 
to be operated to the one of its positions corre 
Sponding to said one line and for establishing a 
Connection between said one line and Said first 
line in the event said one line is idle. 

6. In a telephone System, a, first line, a, plu 
rality of additional lines, a plurality of con 
nector SWitches, each of said connector switches 
being Operable to a plurality of positions and 
having access to two of said lines in each posi 
tion thereof, a plurality of selector switches, each 
of Said selector switches being operable to a 
plurality of positions and having access to two 
of Said connector Switches in each position there 
of, means for seizing one of said selector switches 
On a Call from Said first line to one of said plu 
rality of lines, impulse responsive means included 
in Said Seized Selector Switch or causing said 
seized selector switch to be operated to a prede 
termined one of its positions to seize an idie one 
of a particular group of said connector switches, 
of relays one of which operates during each al 
ternate impulse of a received series of impulses, 
means COImprising apparatus included in Said 
Seized connector Switch and responsive to the 
operation of said one relay during a series of 
received impulses for causing said seized con 
nector SWitch to be operated to the one of its 
positions corresponding to said one line and for 
establishing a connection between said one line 
and said first line in the event said one line is 
idle, and means included in said operated selec 
tor SWitch and operative during the establishing 
of said connection for performing the group of 
auxiliary functions normally performed in an 
operated connector Switch and comprising the 
application of ringing current to said one line, 
the application of ring-back tone current to said 
first line and the application of busy tone current 

' to said first line in the event said second line 
is busy at the time said call is initiated. 

7. In a telephone System, a group of lines, a 
group of automatic switches having access to 
Said lines, a selector switch having access to a 
plurality of switches including said group of 
SWitches, said Selector SWitch including an in 
coming line, impulse responsive means included 
in said selector switch and comprising a pair of 
relays one of which operates during each alter 
nate impulse of a received series of impulses, 
said means being responsive to a predetermined 
series of impulses to cause said selector Switch 
to select said group of switches from said plu 
rality of switches, means included in said selector 
switch for thereafter automatically selecting an 
idle Switch from Said group of Switches, and 
means included in said selected idle switch and 
responsive to the operation and restoration of 
said one relay for causing said selected Switch 
to seize a desired line in Said group of lines. 

8. In a telephone system, a group of lines, a 
group of automatic switches having access to 
said lines, a selector SWitch having access to a 
plurality of switches including said group of 
Switches, said Selector SWitch including an in 
coming line, impulse responsive means included 
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in said selector Switch, and comprising a pair of 
relays one of which operates during each alter 
nate impulse of a received series of impulses, 
“said means being responsive to a predetermined 
series of impulses to cause said selector switch to 
select said group of Switches from Said plurality 
of Switches, means included in said selector 
SWitch for thereafter automatically selecting an 
idle Switch from Said group of SWitches, means 
included in said selected idle switch and respon 
sive to the operation and restoration of said. One 
relay for causing said selected switch to seize 
a desired line in said group of lines, and means 
included in said selector: switch and operable in 
the event Said desired line is busy for applying 
busy tone current to Said incoming line. 

9. In a telephone system, a group of lines, a 
group of automatic switches having access to 
said lines, a selector switch having access to a 
plurality of Switches including said group of 
Switches, said selector switch including an in 
coming line, impulse responsive means included 
in said selector SWitch and comprising a pair of 
relays One. Of Which Operates during each alter 
nate impulse of a received series of impulses, 
said means being responsive to a predetermined 
Series of impulses to cause said Selector switch 
to select said group of Switches from Said plu 
rality of Switches, means included in said selector 
Switch for thereafter automatically Selecting an 
idle switch from said group of Switches, means 
included in Said Selected idle SWitch and respon 
sive to the operation and resoration of said one 
relay for causing said selected switch to seize a 
desired line in said group of lines, ringing appa 
ratus associated with Said selector switch, and 
means operable only in the event said desired 
line is idle for causing said apparatus to trans 
mit ringing current to said desired line. 

10. In a telephone System, a group of lines, a 
group of automatic Switches having access to 
said lines, a selector Switch having access to a 
plurality of switches including said group of 
Switches, said selector Switch including an in 
coming line, impulse responsive means included 
in Said Selector SWitch and comprising a pair of 
relays one of which Operates during each alter 
nate impulse of a received series of impulses, said 
means being responsive to a predetermined series 
of impulses to cause said selector Switch to se 
lect said group of Switches from said plurality 
of SWitches, means included in Said Selector 
switch for thereafter automatically selecting an 
idle switch from said group of switches, means 
included in Said selected idle SWitch and respon 
sive to the operaton and restoration of Said one 
relay for causing said selected switch to seize a 
desired line in Said group of lines, means in 
cluded in said selector switch and operable in 
the event said desired line is busy for applying 
busy tone current to said incoming line, ringing 
apparatus associated with said line, and means 
operable only in the event said desired line is 
idle for causing said apparatus to transmit ring 
ing current to said desired line. 

11. In a telephone System, a group of lines, a 
group of automatic switches having access to 
said lines, a selector Switch having access to a 
plurality of switches including said, group of 
switches, said selector Switch including an in 
coming line, impulse responsive means included 
in said selector switch and comprising a pair of 
relays one of which Operates during each alter 
nate impulse of a received series of impulses, 
said means being responsive to a predetermined 
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Series of impulses to cause said. Selector Switch 
to select said: group of Switches from said plu 
rality of Switches, means included in said selector 
SWitch for thereafter; automatically selecting an 
idle SWitch from said group of Switches, means 
.included in said selected idle switch and respon 
sive to the operation and restoration of said one 
relay for causing said Selected Switch to seize a 
desired line-in said group of lines, ringing appa 
ratus asSociated With. said selector switch, means 
Operable Only in the event said called line is 
idle; for causing said apparatus to transmitring 
ing Current to said desired line, a ring cut-off 
l'elay included in said selector Switch, and means 
including said ring cut-off relay for interrupting 
the application of ringing current to said desired 
line and for establishing a connection between 
Said incoming line, and said desired line. 

12. In a telephone system, a group of lines, a 
group of automatic Switches having access to said 
lines, : a, - selector Switch i having access " to a plu 
rality of Switches including said group of 
Switches, said selector switch including an in 
coming line, impulse responsive means included 
in Said. Selector Switch and comprising a pair of 
relayS. One of which operates during each alter 
nate impulse of...a received series of impulses, said 
means being responsive to a predetermined series 
of impulses to cause said selector switch to select 
Said group of Switches from said plurality of 
SWitches, means included in said selector switch 
for thereafter automatically selecting an idle 
SWitch from Said group of switches, means in 
cluded in Said selected idle switch and responsive 
to the Operation and restoration of said one relay 
for causing said selected switch to seize a de 
sired line in said group of lines, means included 
in Said Selector Switch and operable in the event 
Said desired line is busy for applying busy tone 
Current to Said line, ringing apparatus associated . 
With Said Selector switch, means operable only 
in the event said called line is idle for 'causing 
Said apparatus to transmit ringing current to 
Said desired line, a ring cut-off relay, and means 
including said ring cut-off relay for interrupting 
the transmission of ringing current to said de 
Sired line and for establishing a connection be 
tween said incoming line and said desired line. 

13. In a telephone system, a group of lines, a 
tgroup of automatic switches having access to said 
lines, a selector Switch having access to a, plu 
rality of Switches including said group of 
Switches, said 'selector switch including an in 
coming line, impulse responsive means included 
in Said selector switch and comprising a pair of 
relays one of which operates during each alter 
nate impulse of a received series of impulses, said 
means being responsive to a predetermined series 
of impulses to cause said selector switch to select 
Said group of Switches from said plurality of 
Switches, means included in said selector switch 
for thereafter automatically selecting an idle 
SWitch from Said group of Switches, means in 
cluded in Said Selected idle switch and responsive 
to the operation and restoration of said one re 
lay for causing said selected switch to seize a 
desired line in said group of lines, a plurality of 
telephones on said desired line, each of said tele 
phones having associated therewith a signal de 
vice responsive to current of a frequency differ 
ent from that to which each of the other similar 
devices is responsive, ringing apparatus asso 
ciated with said selector switch, and means oper 
able Only when said desired line is idle and re 
sponsive to a final predetermined series of lim 
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pulses for causing said ringing apparatus to 
transmit ringing current to said desired line of 
the frequency to which only the signal device 
associated with a desired one of said telephones 
is responsive. 

14. In a telephone system, a group of lines, a 
group of automatic switches having access to said 
lines, a SelectOr Switch having access to a, plu 
rality of Switches including said group of switches, 
Said selector switch including an incoming line, 
impulse responsive means included in said se 
lector SWitch and comprising a pair of relays one 
of which operates during each alternate impulse 
of a received series of impulses, said means being 
reSpOn,Sive to a predetermined series of impulses 
to cause said selector switch to select said group 
of SWitches from said plurality of switches, means 
included in said selector switch for thereafter 
automatically Selecting an idle switch from said 
group of Switches, means included in said Se 
lected idle switch and responsive to the opera 
tion and restoration of said one relay for causing 
Said Selected Switch to seize a desired line in said 
group of lines, a plurality of telephones on said 
desired line, each of said telephones having as 
Sociated thereWith a signal device responsive to 
current of a frequency different from that to 
which each of the other similar devices is re 
Sponsive, ringing apparatus associated with said 
Selector switch, means operable only when said 
desired line is idle and responsive to a final pre 
determined series of impulses for causing said 
ringing apparatus to transmit ringing current to 
Said desired line of the frequency to which only 
the signal device associated with a desired one 
of Said telephones is responsive, a ring cut-off 
relay included in said selector Switch, and means 
including said ring cut-off relay for interrupting 
the transmission of ringing current to said de 
sired line and for establishing a connection be 
tween said incoming line and Said desired line. 

15. In a telephone system, a plurality of lines 
including a group of lines, a group of automatic 
Switches having access to said lines, a selector 
switch having access to a plurality of Switches 
including Said group of Switches, said selector 
SWitch including an incoming line, impulse re 
Sponsive means included in said selector switch 
and comprising a pair of relays one of which 
operates during each alternate impulse of a re 
ceived series of impulses, said means being re 
sponsive to one predetermined series of impulses 
to cause said selector SWitch to. Select said group 
of switches from said plurality of switches, 
means included in said selector Switch for there 
after automatically Selecting an idle Switch from 
said selected group of Switches, means included 
in said selected idle Switch and responsive to the 
operation and restoration of said one relay dur 
ing a succeeding predetermined Series of impulses 
for causing said selected idle Switch to select said 
group of lines from said plurality of lines, and 
means included in Said selected idle Switch and 
responsive to the operation and restoration of 
said one relay during an additional predeter 
mined series of impulses for causing said selected 
idle Switch to seize a desired line in Said group of 
lines. 

16. In a telephone system, a plurality of lines 
including a group of lines, a group of automat 
ic switches having access to said lines, a selec 
tor switch having access to a plurality of SWitches 
including said group of SWitches, said Selector 
switch including an incoming line, impulse re 
sponsive means included in said Selector Switch 
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and comprising a pair of relays one of which 
Operates during each alternate impulse of a re 
ceived series of impulses, said means being re 
Sponsive to one predetermined series of impulses 
to cause said selector Switch to select said group 
of Switches from said plurality of switches, means 
included in said selector switch for thereafter 
automatically selecting an idle switch from said 
group of Switches, means included in said se 
lected idle Switch and responsive to the opera 
tion and restoration of said one relay during a 
Succeeding predetermined series of impulses for 
causing said selected idle switch to select said 
group of lines from said plurality of lines, means 
included in said selected idle switch and respon 
Sive to the Operation and restoration of said one 
relay during an additional predetermined series 
of impulses for causing said selected idle switch 
to seize a desired line in said group of lines, a 
plurality of telephones on said desired line, each 
of Said telephones having associated therewith 
a signal device responsive to current of a fre 
quency different from that to Which each of the 
other similar devices is responsive, ringing ap 
paratus associated with said selector switch, and 
meanS Operable only when said desired line is 
idle and responsive to a final predetermined se 
ries of impulses for causing said ringing appara 
tus to transmit ringing current to said desired 
line of the frequency to which only the signal 
device aSSOciated With a desired. One of Said 
telephones is responsive. 

17. In a telephone system, a plurality of lines 
including a group of lines, a group of automatic 
Switches having access to said lines, a selector 
switch having access to a plurality of Switches 
including Said group of switches, said selector 
SWitch including an incoming line, impulse re 
Sponsive means included in said selector switch 
and comprising a pair of relays one of which Op 
erates during each alternate impulse of a received 
series of impulses, said means being responsive 
to one predetermined series of impulses to cause 
Said selector switch to select said group of 
SWitches from Said plurality of Switches, means 
included in Said Selector SWitch for thereafter 
automatically Selecting an idle Switch from said 
group of Switches, means included in said Se 
lected idle Switch and responsive to the opera 
tion and restoration of said one relay during a 
Succeeding predetermined Series of inpulses for 
causing Said. Selected idle Switch to Select said 
group of lines from said plurality of lines, means 
included in said selected idle switch and respon 
Sive to the operation and restoration of Said one 
relay during an additional predetermined Series 
of impulses for causing said Selected idle switch 
to seize a desired line in said group of lines, 
and means included in Said selector Switch and 
operable in the event said desired line is busy for 
applying busy tone current to said incoming line. 

18. In a telephone system, a plurality of lines 
including a group of lines, a group of automatic 
switches having access to said lines, a selector 
switch having access to a plurality of switches in 
cluding said group of Switches, Said selector 
switch including an incoming line, impulse re 
sponsive means included in said selector switch 
and comprising a pair of relays one of which op 
erates during each alternate impulse of a re 
ceived series of impulses, Said means being re 
sponsive to one predetermined series of impulses 
to cause said selector SWitch to Select Said group 
of Switches from Said plurality of SWitches, 
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responsive to the: operation and restorations of 
said one-relay during a succeeding predetermined 
series of impulses; for causing said selected idle 
switch to select said group of lines from said 
plurality of lines; means included in Said Se 
lected idle. Switch, and responsive to the opera 
tion and restoration of said one relay during an 
additionai predetermined series of impulses for 
causing said selected idle. Switch to seize a de 
sired line in said: group of lines, a plurality of 
telephones on said desired line, each of Said tele 
phones having associated therewith a signal. de 
vice responsive to current of a frequency dif 
ferent from that to which each of the other simi 
lar devices is responsive, ringing appaiatus asso 
ciated with said selector switch, means operable. 
only when said desired line is idle and respon 
sive to a final predetermined series of impulses. 
for causing Said- ringing apparatus to transmit 
ringing current to said desired line of the fre 
quency to which only the signal device asso 
ciated with a desired one of Said telephones - is: 
responsive, a ring cut-off relay included in said: 
selector. Switch, and means including said ring 
cut-off relay for interrupting the transmission 
of ringing current to said desired line, and for 
establishing, a connection between said incoming 
line and said desired, line. - 

19. In combination, a first automatic switch, 
a second automatic switch, said Switches being 
adapted to be connected in tandem in the order 
named, said: second switch including bank con 
tacts, groups of lines, terminating- at Said Con 
tacts, impulse responsive means included in said 
first switch and comprising a pair of relays one 
of which operates during each-alternate impulse. 
of a., series of received impulses, means included 
in said, second switch. and responsive to the op 
eration- and restoration of said one relay during. 
one series of impulses for causing Said second 
switch to select a predetermined one of said 
groups-of-lines, and means.included in said. Sec 
ond switch and responsive to the operation and 
restoration of said one relay during a succeed 
ing series of impulses for causing said second 
switch to seize a particular. line in Said selected 
group of lines. 
20. In combination, a first automatic switch, 

a Second automatic Switch, said Second SWitch in 
cluding groups of bank contact Sets and Wipers. 
for engaging the contacts of said contact Sets, 
groups of lines. terminating at said contacts, in 
pulse. responsive means included in said first 
switch and comprising a pair of relays one of 
which operates during each alternate impulse of 
a series of received impulses, means including said 
impulse responsive means for connecting Said. 
switches in tandem, in the order named, in re 
sponse to a predetermined series of received im 
pulses, a slow-to-release relay included in said 
first switch and operative at the beginning of 
each series of impulses, said slow-to-release relay 
being constructed to remain operated throughout 
each series of impulses, a first relay included in 
said second Switch and operative in response to 
the operation of said slow-to-release relay, a. 
second relay in said second Switch, said Second 
relay being arranged to operate, and restore in 
accordance with the operation and restoration of 
said one relay during particular series of received 
impulses, means responsive to the operation of 
said first and second relays for causing said wip 
ers to move to a position just preceding the first 
Set of contacts in the group of contact sets cor 
responding to the first of Said groups of lines, 
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and-means included in said second switch and re 
Sponsive to the continued restoration and op 
eration of said: Second relay during a particular 
Series of impulses for moving Said Wipers over a 
complete group of contact sets, for each position 
of said second relay, said Wipers being in engage 
ment with the last contact set of a predetermined 
group of contact, sets at the conclusion of Said 
particular series of impulses. 

21. In combination, a first automatic switch, 
a second automatic switch, said second, Switch 
including groups of bank contact Sets and WiperS 
for engaging the contacts of said contact sets, 
groups of lines terminating at said contacts, im 
pulse: responsive means included in Said first 
Switch, and complising a pair of relays one of 
which operates during each alternate impulse of 
a series of received impulses, means including said 
impulse responsive: means. for connecting said 
SWitches in tandem, in the order named, in re 
Sponse to a predetermined series of received im 
pulses; a slow-to-release relay included in said 
first switch and operative at the beginning of each 
Series of impulses, said slow-to-release relay be-, 
ing constructed to remain operated throughout 
each series of impulses, a first relay, included in 
said second switch and operative in response to : 
the:"operation of said slow-to-release relay, a Sec 
Ondrelayin: Said Second Switch, Said Second relay 
being, arranged to operate and restore in accord 
ance with the operation and restoration of said: 
One relay during particular. Series of received in 
pulses; means responsive to the operation of said 
first and second relays for causing wipers to move 
to a position, just preceding the first set of con 
tacts: in the group of contact sets corresponding 
to the first of said groups of lines, means included: 
in said second-switch and responsive to the con 
tinued restoration and operation of said second 
relay, during a succeeding particular series of im 
pulsess for moving said. Wipers over. a complete 
group of contact sets: for each position of said 
second relay, said, wipers being in engagement. 
With the last contact set of a predetermined group 
of-contact sets at the conclusion of said particular 
Series of impulses, and means responsive to the 
Operation of said: second relay during a Succeed 
ing: series of impulses for moving said wipers into 
engagement, with a particular set of contacts at 
which the conductors of a desired line terminate. 

22. In a combination, a first automatic switch, 
a; second. automatic. Switch, said second switch 
including-groups of bank contact sets and wipers 
for engaging the contacts of said sets, groups of 
lines terminating, at said contacts, impulse re 
Sponsive means included in said first switch and 
comprising a pair of relays one of which operates 
during each alternate impulse of a series of re 
ceived. impulses, means including said impulse 
responsive means for connecting said switches in 
tandem; in the order named, in response to a . 
predetermined first series of received impulses, a 
slow-to-release relay in Said first SWitch and Op 
erative at the beginning of each series of impulses, 
said slow-to-release relay being constructed to 
remain operated throughout each series of im 
pulses, a first relay included in said second switch 
and-operative in response to the Operation of said 
slow-to-release relay, a second relay in said sec 
ond switch, said second relay being arranged to 
Operate and restore in accordance With the opera 
tion and restoration of said. One relay during 
particular series of received impulses, driving 
means including a motor magnet for moving said 
Wipers. Over said contact, sets, means responsive 
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to the operation of said first and second relays at 
the beginning of a second Series of impulses for 
causing said driving means to move said WiperS 
to a position just preceding the first set of Con 
tacts in the group of contact sets corresponding 
to the first of said groups of lines, means included 
in said second switch and responsive to the con 
tinued restoration and operation of said 'Second 
relay during said second series of impulses for 
causing said driving means to move Said Wipers 
over a complete group of contact sets for each 
position of Said second relay, said wipers being 
in engagement with the last contact set of a 
predetermined group of contact sets at the con 
clusion of said second Series of impulses, a third 
relay in said second Switch, means whereby said 
third relay operates in response to the restora 
tion of said second relay at the conclusion of Said 
second series of impulses, a circuit for said motor 
magnet, said circuit being prepared when Said 
third relay operates, and being so related to said 
second relay that it is completed each time said 
second relay operates, whereby said driving means 
moves said wipers from one set of contacts into 
engagement with the succeeding set of contacts 
during each alternate impulse of a third series of 
received impulses. 

23. In an automatic switch, groups of bank 
contact sets, wipers for engaging said contact 
sets, and means including impulse responsive 
means for causing said wipers to traverse and 
engage said groups of contact sets at the rate 
of one group of contact sets for each impulse of 
a series ofreceived impulses, the number of con 
tact sets in each group being so proportioned 
relative to the rate of impulsing that the Speed 
at which said wipers traverse and engage said 
contact sets does not exceed forty contact Sets 
per second. 

24. In an automatic switch, groups of bank 
contacts, a wiper for engaging said contacts, and 
means including impulse responsive means for 
causing said wiper to traverse and engage said 
groups of contacts at the rate of one group of 
contacts for each impulse of a series of received 
impulses, the number of contacts in each group 
of contacts being so proportioned relative to the 
rate of impulsing that the speed at which said 
wipers traverse and engage said contacts does 
not exceed forty contacts per second, 

25. In a telephone system, a first line, a sec 
ond line, a first automatic switch, a second au 
tomatic switch, means included in said first 
switch for causing said first switch to seize said 
second switch on a call from said first line to said 
second line, said means including an impulse re 
sponsive relay which operates on each alternate 
impulse of a series of received impulses, means 
included in said second switch and responsive to 
the Operation of said relay for causing said sec 
Ond Switch to select said Second line, and means 
for establishing a connection between said lines 
in the event said second line is idle. 

26. In a telephone System, an incoming line, a 
plurality of outgoing lines, a first selector switch, 
a group of second selector Switches, means in 
cluded in Said first Selector SWitch for causing 
said first selector switch to seize an idle one of 
Said second selector SWitches, said means includ 
ing an impulse responsive relay which operates 
on each alternate impulse of a series of received 
impulses, and means included in said last-men 
tioned second selector Switch and responsive to 
Operation of Said relay for causing said last-men 
tioned Second selector switch to select one of said 
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outgoing lines, and means for establishing a con 
nection between said incoming line and said One 
of said outgoing lines in the event said one out 
going line is idle. 

27. In a telephone system, groups of lines, a 5 
selector switch having access to said lines, a pair 
of talking conductors incoming to said Switch, 
impulse responsive means adapted to receive a 
series of dialed impulses and to transmit a con 
trol pulse over one of said talking conductors dur- 10 
ing each alternate impulse of a series of received 
dialed impulses, a first relay and a second relay 
included in said switch, a circuit including the 
other of said talking conductors for causing the 
operation of said first relay during each series of 
dialed impulses received by said impulse respon 
sive means, a circuit including said one talking 
conductor for causing the operation of said Sec 
ond relay during each control pulse transmitted 
over said one talking conductor, means respon 
sive to the first operation of said first relay and 
the first operation of said second relay for caus 
ing said switch to select the first of said groups 
of lines, and means responsive to the continued 
Operation of Said first relay and the restoration 25. 
of said second relay for causing said Switch to 
Select the second of said groups of lines. 

28. In a telephone System, groups of lines, a 
Selector Switch having access to said lines, a pair 
of talking conductors incoming to said Switch, im- 0: 
pulse responsive means adapted to receive a series 
of dialed impulses and to transmit a control 
pulse over one of said talking conductors during 
each alternate impulse of a series of received 
dialed impulses, a first relay and a second relay 35 
included in said switch, a circuit including the 
other of said talking conductors for causing the 
Operation of Said first relay during each series of 
dialed impulses received by Said impulse reSpOn 
Sive means, a circuit including said One talking 0. 
conductor for causing the Operation of Said Sec 
ond relay during each control pulse transmitted 
Over Said one taking conductor, means respon 
sive to the first operation of said first relay and 
the first operation of said second relay for caus- 45. 
ing said switch to select the first of said groups 
of lines, means responsive to the continued Op 
eration of Said first relay and the restoration of 
said second relay for causing said Switch to Select 
the second of said groups of lines, and means re 
sponsive to the continued operation of said first 
relay and the second Operation of said second re 
lay for causing said Switch to select the third of 
Said groups of lines. 

29. In a telephone system, two groups of lines, 
a selector switch having access to said lines, a 
pair of talking conductors incoming to said 
switch, impulse responsive means adapted to re 
ceive a series of dialed impulses and to transmit 
a contro pulse Over One of Said talking conduc 
tors during each alternate impulse of a series of 
received dialed impulses, a first relay and a sec 
Ond relay included in Said Switch, a circuit in 
cluding the other of said talking conductors for 
causing the operation of said first relay during 
each series of dialed impulses received by said 
impulse responsive means, a circuit including said 
one talking conductor for causing the operation 
of said Second relay during each control pulse 
transmitted over said one talking conductor, 
means responsive to the operation of said first re 
lay and the first operation of said second relay 
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lines, and means responsive to the continued op 
eration of said first relay and the restoration of 
said second relay for causing said Switch to Select 
the first line in the other of said groups of lines. 

30. In a telephone System, two groups of lines, 
a selector switch having access to said lines, a 
plurality of talking conductors incoming to said 
switch, impulse responsive means adapted to re 
ceive a series of dialed impulses and to transmit 
a control pulse over one of said talking con 
ductors during each alternate impulse of a series 
of received dialed impulses, a first relay and a 
second relay included in said switch, a circuit 
including the other of said talking conductors for 
causing the operation of Said first relay during 
each series of dialed impulses received by said 
impulse responsive means, a circuit including 
said one talking conductor for causing the op 
eration of said Second relay during each control 
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pulse transmitted over said one talking conduc 
tor, means responsive to the operation of said 
first relay and the first operation of said second 
relay during one series of impulses received by 
said impulse responsive means for causing said 
SWitch to select the first line in One of Said groups 
of lines, means responsive to the continued opera 
tion of said first relay and the first restoration of 
said second relay for causing said Switch to Se 
lect the first line in the other of Said groups of 
lines, means responsive to the continued operation 
of Said first relay and the Second Operation of said 
Second relay for causing Said SWitch to Select the 
second line in said one group of lines, and means 
responsive to the continued operation of said 
first relay and the second restoration of said sec 
ond relay for causing said Switch to Select the 
Second line in said other group of lines. 
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