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HARRY G. WEBSTER, OF CHICAGO, ILLINOIS, ASSIGNOR, BY MESNE ASSIGNMENTS, 
TO KELLOGG SWITCHBOARD & SUPPLY COMPANY, A CORPORATION OF ILLINOIS, 

TELEPHONE-EXCHANGE systEM. 

1,425,728. Specification of Letters Patent. Pateated Aug. 5, 1922. 
Application filed March 9, 1908. Serial No. 419,981. 

To all whom it may concern. 
IBe it known that I, HARRY G. WEBSTER, 

residing in Chicago, in the county of Cook 
and State of Illinois, have invented new and 
useful Improvements in Telephone-Ex 
change Systems, of which the following is a 
specification. 

Mly invention relates to systems in which 
selective switches are employed in building 
up the connections from the calling sub 
scribers lines to the called subscribers' lines, 
and I employ, in organizing the system of 
my invention, selective switches divided into 
two general classes. First, what may be 
alled automatic switches which, when trav 
eling, stop when engaging conductors of 
pre-determined electrical characters, no di 
rective impulses being employed for their 
Operation: while switches of the second class 
have the conductors associated with them 
arranged in different groups and are oper 
ated in response to directive impulses to se 
lect a group of conductors, whereafter they 
are automatically controlled to select con 
tacts forming terminals of idle conductors. 

Generally stated the object of my inven 
tion is to provide a telephone exchange sys 
tem in which connections are built up with 
the aid of operators at one central office who, 
by suitable calling devices, control the di 
Tective switches to complete the desired con 
nections, and in such system to provide an 
organization of co-operating automatic and 
directive switches of such character as to 
provide a relatively small number of 
switches and conductors. 
A further object of my invention is to pro 

vide means whereby subscribers, whose lines 
terminate in exchanges at a distance from 
the exchange wherein the operators are lo 
cated, may, by means of two-wire trunks ex 
tending from their exchanges to the opera 
tor's exchange, manifest calls at the opera 
tors' positions; and the operators working 
out over the same trunks over which the 
calls came in may adjust directive switches 
at the branch exchanges to connect the call 
ing lines with any desired called lines and 
thereafter free the trunk lines for further 
use, thus securing a desirable economy in the 
use of the trunk lines. 
Other objects of the invention are to se 

cure certain more specific improvements in 
the mechanism of the various switches em 
ployed and in the circuits by which their ad 

exchange. 

justment is secured, together with certain 
improvements to be more particularly point 
ed out in the specific description and in the 
claims. 
In describing my invention, I shall as 

Sune a telephone system embracing several 
60 

clifferent exchanges located, it may be, in 
different sections of a large city, the ex 
changes being divided into two classes. 
First, a class of main exchanges to which I 
shall refer as 'A' exchanges, each such ex 
change embracing a large number of sub 
scribers' lines. In the system as drawn out, 
the mechanism for each such “A” exchange 
is adapted for a maximum of 10,000 lines per 

Secondly, exchanges of a class 
which I shall designate “B” exchanges 
which may be branch exchanges having a 
relatively small number of subscribers each, 
the system as drawn out being arranged for 
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75 
a maximum of 1,000 subscribers per 'B' ex change. 
The various A and B exchanges being part 

of the same system, it is obvious that each 
A subscriber must be enabled to secure con 
nections to the subscribers of his own main 
or A exchange and to the subscribers of each 
other main exchange, and also to the sub 
scribers of each branch or B exchange. 
Similarly, the B exchange subscribers must 
have facilities for securing connections to 
the subscribers of each A exchange and each 
B exchange including shbscribers of that B 
exchange in which their lines terminate. 

In large telephone exchange systems of 
the character which I have indicated, it has 
been found that a relatively small number of 
calls from any exchange are for subscribers 
of the same exchange; in fact, in large cities, 
the percentage of trunking calls, to the total 
number of calls handled will amount to 
eighty per cent and will sometimes run as 
high as ninety per cent. In these systems, 
with the ordinary methods of operation, 
each trunking call requires the services of 
two operators, one in the originating ex 
change and one in the exchange in which 
the called subscriber's line terminates. It 
is apparent that in the operation of such 
an exchange, the employment of two opera 
tors for eighty or ninety per cent of the 
calls produces a very his charge for opera 
tors' wages and will also render the com 
pletion of connections relatively slow and, 
as has been demonstrated, much more sub 
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g 
ject to error than in systems where but one 
operator is employed to complete each con 
nection. From these considerations, I have 
deemed it advisable, in organizing the sys 
term of my invention, to arrange the struc 
ture so that each call, whether from the sub 
scriber of an A exchange, or from the sub 
scriber of a B exchange, will be extended to 
one main exchange office, wherein all the 
operators for the entire system will be lo 
cated, each operator being enabled, without 
the assistance of any other operator, to-com 
plete each call received by her, irrespective 
of the exchange in which the called sub 
scriber's line terminates. This arrangement 
will obviously result in a material saving of 
operators' wages and the concentration of 
the entire operating force in one building 
will result in the elimination of certain load 
expenses occasioned by the present system 
of maintaining a widely scattered corps of 
workers. 
As will hereafter more fully appear, the 

trunk lines, which are employed between 
exchanges, are in each case composed of but 
two wires each, whether they be employed 
as incoming trunk lines or as outgoing trunk 
lines, and this is also true of the trunk lines 
extending from the B exchanges, each of 
which is capable of use as an incoming trunk 
line or as an out-going trunk line, as re 
quired. 

Referring to the drawing, Ishow diagram 
matically in Fig. 1 an A subscriber's sub 
station connected with its line circuit at the 
exchange, together with circuits of an A line 
selector which makes connection with the 
line as a calling line, and the circuits of an 
A link selector which is joined to the line 
selector and seeks out and makes connection 
with a two-wire trunk leading to the opera 
tor's exchange. The incoming trunks' I 
have called “A link trunks,' and Fig.2illus 
trates the circuits of one of these, Fig. 2 
showing the circuit arrangements of an im 
pulse transmitting device for use by the op 
erator, while Fig. 2 is a plan view of the 
keyboard of the same. In Fig. 3 I have 
illustrated the circuits of a pair of A link 
connectors, which are automatic switches 
connected in parallel to an outgoing trunk 
line and serve, at the proper time, to connect 
a first selector, by means of an associated 
two-wire trunk comprising conductors 177 
and 178, with the out-going terminals of the 
A link trunk at the operator's position. In 
Fig. 3 is shown an A link connector con 
nected to a B first selector. In Fig. 4, is 
illustrated an A first selector which is oper 
ated responsive to directive impulses trans 
mitted from an operator's position to select 
a group of trunks assigned for connection to 
the thousand lines among which the called 
line is included, and then an idle trunk from 
a group, said A first selector corresponding 
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to a certain extent to the first selectors 
known in purely automatic telephone sys 
tems. Fig. 4 illustrates a B first selector. 
Fig. 5 illustrates an A second selector adapt 
ed for operation after the adjustment of the 
A first selector to select a group and then an 
idle trunk therefrom assigned for connec 
tions to the hundred out of the previously se 
lected thousand among which the called sub 
scriber's line is located. In Fig. 6, are illus 
trated circuits of a connector for selecting 
the tens and units of the called subscriber's 
number, said circuits also comprising a party 
line switch for selectively ringing the sta 
tions of a poly-station line. Fig. 7 illus 
trates a B second selector for use in select 
ing B link trunks-that is, out-going trunks 
to the B exchanges; Fig. 8 illustrating the 
circuits of one of said trunks. Fig. 8 shows 
an operator's link-circuit which I have des 
ignated the “B cord trunk,” together with 
the circuits controlling a call signal for in 
dicating in-coming calls from the B ex 
change subscribers, said B cord trunk being 
employed for receiving and completing the 
calls from B subscribers. In Fig. 9 I have 
illustrated the circuits of a B third selector 
located at a B exchange; and in Fig. 10 I 
have illustrated the circuits of a B line con 
nector, also located at a B exchange. In 
Fig. 11 I have illustrated the modification 
of the circuits of an A first selector; Fig. 12 
shows mechanism that may be employed for 
the selective switches, said figure being a 
top view thereof; and Fig. 13 is a detailed 
view showing the arrangement of the switch 
wipers upon the switch shaft. Fig. 14 
shows the manner in which the figures are to 
be arranged for considering the operation of 
a connection from an A subscriber to an A 

70 

75 

80 

85 

90 

95 

100 

05 
subscriber; Fig. 15, the arrangement in 
which the figures are to be arranged in con 
sidering the connection from an A subscriber 
to a B subscriber; Fig. 16, the arrangement 
of the figures for connecting a B subscriber 
to an A subscriber; Fig. 17, the arrange 
ment for connecting a calling B subscriber 
in one B exchange to a called B subscriber 
in another B exchange; and Fig. 18, the ar 
rangement for connecting a calling B sub 
scriber in a certain B exchange with a B 
called subscriber in the same exchange. 
Fig. 19 is a skeleton view showing the gen 
eral organization of the various mechanisms 
arranged in accordance with the invention, 
and Fig. 20 a similar view of a connection 
from a B subscriber to another B subscriber 
in the same exchange. 
In organizing the system I have had in 

mind to reduce the operator's work to a 
minimum in order that each operator may 
handle a maximum number of calls and the 
item of operators hire be correspondingly 
reduced. Thus the operators who receive 
calls from A exchange subscribers are re 
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quired only to ascertain the number of the 
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subscriber desired and to thereupon press 
down a number of buttons of a keyboard 
associated with the A link trunk upon which 
the call is manifested, the depression of the 
buttons counting out the number of the 
called-for subscriber. Thereafter the opera 
tor has nothing to do with the connection. 
The operation of adjusting the various 
switches to make connection with the called 
line, the ringing of the called subscriber, the 
transmission of the busy signal back to the 
calling subscriber if the called line be busy, 
and the restoration of the entire mechanism 
used in the connection being automatically 
controlled without requiring any attention 
whatever from the operator. 

In the case of the operators who handle 
calls originating in the B exchanges, the op 
erator is required to insert a plug within a 
spring-jack of the B link trunk employed 
and then operate the proper buttons to count 
out the called subscriber's number, and the 
operator is also required, at the propertime, 
to withdraw the answering plug she used. 

Referring first to Fig. 19, the structural 
relation of the various switches will be more 
specifically referred to. At D I have indi 
cated a calling subscriber's station and line, 
said line being provided with passive multi 
ple called terminals at the left and passive 
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multiple calling terminals at the right, said 
called terminals being preferably grouped 
together with those of ninety-nine other 
lines before the wipers of a suitable number 
of connectors, and said calling terminals be 
ing grouped together with those of ninety 
nine other lines before the wipers of a suit 
able number of A line selectors, which may 
number ten for each hundred lines. One of 
these I have indicated at E, and at G I have 
indicated a master-switch which is effective, 
when a call is initiated over any line of the 
one hundred line group, to start an idle A 
line selector E to seek out the multiple call 
ing terminals of the calling line and to rest 
in connection with them. The A line selector 
E has its A link selector Findividual to it, 
said A link selector being started simulta 
neously with the starting of the A line selec 
tor to seek out multiple terminals of an idle 
A link trunk leading to the operator's ex 
change. , 

It may be stated that, in Fig. 19, the auto 
matic switches have been indicated by cir 
cles with the conventional wiper symbol at 
tached, while the directively operated 
switches have been indicated by Squares 
with the wipers symbols. In the said Fig. 
19, the trunk lines for which two conductors 
only are required have been indicated by 
dotted lines. 
The A link selector F may have before it 

the multiple contacts of one hundred A link 
trunks, which may extend to a number of 
operators' positions at the exchange. For 

s 

instance, the first ten encountered by the 
switch F when leaving its normal position 
may extend to a first operator's position, the 
next ten to a second operator's position, the 
next ten to a third operator's position, and 
SO On, SO that each operator's position may 
be rendered busy by having all of its trunk 
lines engaged before the next operator's po 
sition begins to receive calls. Thus on the 
removal of the receiver at substation D, the 
A line Selector, E, selects its line and the A 
link Selector, F, selects a link circuit ex 
tending to an idle operator's position; and 
when this connection is completed, a lamp 
associated with the A link trunk is dis played, and the operator inquires the num 
ber of the wanted subscriber. Each A link 
trunk Preferably has its individual impulse 
transmitting device which may consist of six 
OWS of buttons, each row consisting of ten 
buttons, one for each of the numbers from 1 
to 9, and a button for the zero which is rep 
resented by ten impulses. The operator de 
presses one button in each of the first five 
rOWs to count out the called-for subscriber's 
number and then depresses a button in the 
sixth row which determines the exchange to 
which the A link trunk shall be extended 
and causes it to be connected over a two 
wire trunk of that exchange, whereafter the 
five previously depressed buttons control 
means for counting out the number of the 
called-for stabscriber by sets of current im 
pulses which adjust selective switches at the 
distant exchange to complete the required 
connection. 

Each out-going A trunk is connected at 
its out-going end with an A first selector N 
and at its answering end with an A link 
connector L, which latter has before it mul 
tiple terminals of one hundred A link 
trunks. Each A link trunk has multiple 
terminals K before a number of A link con 
nectors L connected to trunks extending to 
one distant exchange, a master-switch Mbe 
ing provided for the A link connectors L 
for one particular exchange, said master 
switch Serving to start an idle A link con 
nector to select multiple terminals of the A 
link trunk over which a call is being ex 
tended. The A link trunk shown in Fig. 19 
has, in addition to the multiple terminals 
K which are selectable by a number of A 
link connectors L' connected to A first selec 
tors N' of a second exchange, a master 
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Switch M being arranged to start an idle 
One of said A link connectors L. The said 
A link trunk also has multiple" terminals K?, 
appearing before and selectable by a num 
ber of A link connectors L* connected to B 
first selectors N' for selecting second selec 
tors R arranged for connections to B ex 
changes. The A link connectors L are con 
trolled as to their starting by a master 
switch mechanism M? and, when started, 
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said A link connectors L will automatically 
seek out and connect with the terminals K 
of the A link trunk over which the call is 
being completed. 

It is thus apparent that each A link trunk 
has a number of groups of multiple ter 
minals IX, K. K', etc., and it will have as 
many such groups as there are different ex 
changes. All of the said multiple terminals 
are normally unselectable by the A link con 
nectors L., L' and Li respectively, having 
access to them, and the operator is enabled to 
render any group Kor R' or K selectable by 
its A link connectors, while leaving the other 
groups unselectable. For instance, to ren 
der the group R selectable, the operator may 
depress the button indicated at h, the depres 
sion of said button also operating the mas 
ter-switch mechanism M to start an idle A 
link connector L to connect its trunk to the 
terminals K, now rendered selectable, of the 
A link trunk. The depression of key h, 
however, has no effect upon the terminals K’ 
and K and they remain unselectable to their 
respective A link connectors. On the other 
hand, if the operator learns that the calling 
subscriber ID desires to be connected with 
the line of a B exchange, she will depress 
the button h and this will render the mul 
tiple contacts K selectable and will influ 
ence the master-switch mechanism M, asso 
eiated with the switches L., to start one of 
them which will seek out and connect with 
the terminal K, the Alink trunk being thus 
connected with a B first selector N assigned 
for connection to the B exchanges. It is 
thus apparent that if the operator have ten 
buttons h’, h, h, h', etc. E. may have ac 
cess to ten groups of A link connectors by 
means of their respective ten master-switches 
and may control distributively the selectable 
condition of ten groups of multiple termi 
nals all belonging to the same A link trunk. 
It will of course be understood that the 
master-switch mechanism M is not individ 
ual to a particular A link trunk, but that it 
is connected with branch wires to the but 
tons h of one hundred A link trunks ap 
pearing before different operators-that is, 
to as many A link trunks as have multiple 
terminals before the master-switch's group 
of A link connectors. 
Assuming that the calling subscriber D 

desires to be connected to subscriber D'- 
namely, to a subscriber at a distant A ex 
change-the operator will depress the but 
tons as described, corresponding to the digits 
of the called number, the depression of but 
ton h, thereafter causing a switch L to con 
nect with its set of contacts K, whereafter 
the transmission of the impulses will first 
adjust the A first selector N to select the 
thousand, the next set will adjust the second 
selector O to select, the hundreds, the next 
set of impulses the connector P to select the 
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tens, and the next set the same switch P to 
select the units, whereafter the fifth set of 
impulses adjust the party line switch P to 
select the frequency of generator current to 
ring the called subscriber's bell, whereafter 
the busy signal will be transmitted to sub 
station D if the called line be busy, or the 
bell of D' rung if the called line be idle. 
Assuming the first to be the case, subscriber 
ID hearing the busy signal, replaces his re 
ceiver and his line and switches E, F, L, N, 
O, P, P, are all restored to normal. As 
suming, however, that the called subscriber's 
line is idle and that he answers the call, 
upon such answer the power to restore the 
switches P and P’ is taken from the calling 
subscriber and turned to the called sub 
scriber so that when, at the conclusion of 
conversation, subscriber D' replaces his re 
ceiver, the switches P and P will be re 
stored, the other switches being restored 
when the calling subscriber hangs up. 
Assuming, however, that the calling sub 

scriber D desires to be connected with a sub 
scriber in the B exchange, the operator would 
have depressed the button h”, thus causing 
a switch L to select the terminals K, where 
after the first set of impulses would adjust 
the B first selector N, which may have be 
fore it ten groups of multiple contacts of 
IB second selectors R, the B second selectors 
of each group being assigned for connection 
to a different group of ten B exchanges. 
Thus the B first selector N is common for 
connection to a group of one hundred B ex 
changes and is operated directively to select 
a group of ten and then an idle second se 
lector R out of the group of ten. The sec 
ond selector R is adjusted by the second set of 
impulses to select one of ten groups of mull 
tiple terminals of Blink trunks, those of each 
group extending to a different B exchange, 
and then an idle B link trunk out of the 
selected group so that the connection is ex 
tended over an idle B link trunk to the 
wanted B exchange. At the B exchange, 
each trunk terminates in a switch S which 
I have termed a “B trunk controller' and 
which serves merely to maintain its B link 
trunk in connection with an idle switch 
pair comprising a B third selector T and 
a B line connector U, the said switches T. 
and U at the branch exchanges being ar 
ranged in pairs, to the end to be hereinafter 
described. 

It should be stated at this point that each 
third set of current impulses transmitted com 
prises One extra impulse-that is, one im 
pulse more than there are units in the digit 
to be transmitted. This extra impulse is for 
the purpose of operating the B trunk con 
troller S, and the A line connection P is ar 
ranged to take care of this additional im 
pulse, without producing a wrong selection, 
by its wipers being set back so that two im 
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pulses are required before the said A line 
connector P selects its first group of con 
tacts. 
The extra impulse reaching the B trunk 

controller, S, steps it one step forward but 
not out of engagement with the terminals 
of the switch pair T, U, which it is engag 
ing, to bring the said switch pair into re 
lation such that each of the succeeding im 
E. operates upon the mechanism of the 

third selector T to select a group of con 
tacts forming terminals of B line connec 
tors U, assigned for connection to the hun 
dred corresponding to the wanted number. 
The fourth and fifth sets of impulses ad 
just the B line connector U to engagement 
with the multiple terminals of the called 
for line, whereafter the busy signal to the 
calling subscriber, if the called line be 
busy, the ringing of the called-for sub 
scriber, and the release of the mechanism, 
occur as in the previous case. It is there 
fore seen that when the connection is being 
extended to an A called subscriber, the fifth 
or final set of impulses is used to adjust a 
party-line generator selecting switch, where 
as when connection is extended to a B called 
subscriber, the fifth set is employed to ad 
just the connector itself. This is believed 
to be a novel feature. - 
As before stated, the B exchanges are 

preferably arranged each for one thousand 
lines, and the switches thereat include two 
classes of directively operable switches, 
namely, B third selectors T. T., in Fig. 19, 
and B line connectors. U, U. The switches 
at the B exchange also include two classes of automatically operated switches-namely, 
B trunk controllers S, S', and a number of 
master-switches u. 
At the B exchanges the lines are arranged, 

by having their multiple terminals grouped 
together, in groups of one hundred, accord 
ing to their numerical values, and each group 
of lines may have ten or more B line connec 
tors U, each of which will be capable of mak 
ing connection with multiple terminals of 
any line of its appropriate group. There 
would thus be for one thousand lines ten 
groups of lines of one hundred each and 
ten groups of ten or more line connectors, 
one for each group of lines. The said line 
connectors are arranged for a double use. 
They may be either directively operated 
responsive to current impulses transmitted 
over B link trunks, of they may be automa 
tically operated responsive to the removal 
of a receiver at a B exchange substation to 
connect a B link trunk with a calling B 
exchange subsriber's line. For starting the 
B line connectors, U, to connect with calling 
lines, the master-switch, u, one for each 
group of lines, is so arranged that upon the 
removal of the receiver, it will only start a 
B line connector, U, whose paired B third 

the IB cord trunk operator's position, where 

s 

selector, T, is at that time engaged by the B 
trunk controller, S, of an idle link trunk. 
When the IB line connector has selected a 
calling IB exchange line, the connection over 
the Blink trunk exists by way of a link 70 
permanently uniting its B third selector, 
T, with the B line connector, U, through the 
Bitrunk controller S then engaging the ter 
minals of switch, T, and over the trunk to 

75 
a signal is displayed and the operator an 
Swers by means of a cord connector. As 
soon as a B line connector is started in its 
automatic search of a calling line, the multi 
ple terminals of the B link trunk, whose B 
trunk controller S is engaging the switch 
pair whose switch, U, has started, are made 
busy at the B second selectors R at the op 
erator's exchange so that the trunk is in 
stantly guarded from seizure at the B sec 
ond selectors. The call being extended to the B operator's exchange, the oprator 
thereat may find that the calling subscriber 
desires his line to be connected with an A 
exchange subscriber. Assuming this to be 
the case, the operator at the B cord trunk 
position actuates buttons of her calling de 
vice for that cord to cause an A link selector 
L for the appropriate exchange to select 
multiple terminals of the B cord trunk W. 95 
with which she answered, and the call is 
extended via the switch, L, the A first selec 
tor, N, the second selector, O, the connector, 
P, and the party line switch, P, just as be 
fore. The B cord trunk is provided with 100 
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two supervisory signals, one controlled by 
the calling party and one controlled by the 
called party. When the called subscriber 
D replaces his receiver, the switches P and 
P’ will be restored; and when the calling B 105 
exchange subscriber V replaces his receiver, 
the B trunk controller S is moved off the 
switch T and the answering supervisory 
lamp is displayed. Both lamps being now 
displayed, the operator withdraws the plug. 110 
The switches L., N and O are all restored to 
normal. 
In Fig. 20, it is asumed that a calling sub 

scriber in a B exchange has removed his 
receiver, whereon the B line connector U 115 
selected the multipled terminal of the line 
and the call was extended over the 
permanent link, associating switch U with 
switch T, to the B link trunk having 
the controller S then engaging switch T, 120 
and that the operator at the B cord trunk 
W answered the call and ascertained that 
the called subscriber belonged to the same 
B exchange to which the calling subscriber 
belonged. The operator at W thereupon 125 
connected her calling mechanism operatively 
with the answering end of her cord trunk 
and actuated keys corresponding to the last 
three digits of the called subscriber's num 
ber. She then depresses a special starting 130 
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key for her calling device and impulses are 
transmitted back over the same B link trunk 
over which the call is received, to the B third 
selector T, causing the said selector to select 
the group and then an idle connector U' 
from those assigned for connection to the 
hundreds group corresponding to the first 
digit transmitted. The second and third 
digit sets transmitted by the operator at 

are now effective to adjust the selected B 
line connector U to select the tens and units 
of the called subscriber's number, when the 
called subscriber D will be automatically 
rung or the busy signal extended. Imme diately following the last impulse adjusting 
the B line connector U, the B trunk con 
troller S of the B link trunk which was used, 
is moved off the terminals of the B third se 

to rest engaging terminals of a B third selec 
tor T of an idle switch pair T, U, the B link 
trunk being then ready to be used for calls 
from or to subscribers of its B exchange. 
In Fig. 20 the talking circuit established 
from the calling subscriber, V is shown by 
the heavily marked conductors extending 
through the switch, U, over its by-path to 
the switch, T, thence to a multiple contact 
forming a terminal of the connector, U. 
and thence to the called subscriber, D. 
When this connection is established, it is 
seen that the switch, T', of the pair, T, U, 
is not employed in the connection at all. 
Neither can it be selected by a B link trunk 
controller, S. Moreover, if at the time the 
switch T attempted to select the switchU 
a controller S. was resting on a terminal of 
the switch T, said switch T would be auto 
matically moved away from the terminal 
thereof in search of an unconnected idle 
switch pair T, U. Thus for a connection of 
this character, the trunk to the operator's 
exchange is used for a short time only 
namely, only long enough for the operator 
to receive the order and to transmit the 
directive impulses back over the trunk. The 
two subscribers V and D, on replying their 
receivers, cause the switches, U, T, and U 
to be restored to normal, and the switch 
pairs may then be selected by a B trunk 
controller, S. 

It is apparent that in order to get the 
full use out of the trunks, a sufficient number 
of switch pairs, T, U, must be provided so 
that each trunk controller S, when moved 
of terminals of a busy switch pair, may find 
terminals of an idle switch pair so that it 
may eome to rest engaging them and so be 
available for use. The switch pairs T, U, 
will therefore exceed in number the number 
of Blink trunks for the exchange. It will 
also be understood as being within the scope 
of the invention that switches of the general 
character of the B line connector, U, may 

65 be provided without any individually asso 
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ciated selectors, T. In this case, such Bline 
connectors would not be capable of employ 
ment to connect with calling lines, but would 
only be employed to connect with called-for 
lines and would have their stationary con 
tacts multiply connected at the banks of the 
B third selectors, T. 

70 

In developing the system, I have arranged 
for the use of rotary switches exclusively 
for both the automatic and directive 
switches, the wipers or movable contacts be 
ing designed to make a complete circular 
revolution from a normal point around to 
the same normal point when restoration is 
to be made, the rotary movement being thus 
always in the same direction. For the auto 
matic switches, short steps of the wipers only 
are employed. Thus, assuming switches hav 
ing one hundred contact sets arranged in 
a circle, the switch would comprise wipers 
mounted upon a rotary shaft, said shaft 
carrying a ratchet provided with one hun 
dred and one teeth and a magnet controlling 
an actuating pawl for driving the ratchet, 
shaft and wipers. In such case, one hundred 
ratchet teeth would be employed for adjust 
ing the wipers to engage one hundred contact 
sets included in the switch, and the addi 
tional ratchet teeth, above the one hundred. 
would be for the purpose of bringing the 
wipers into the additional normal position, 
said position being one between the first 
contact set of the switch and the one hun 
dredth contact set. 

In the case of the directively operated 
switches, which are designed to permit of 
the selection of ten groups of contact sets, 
each group comprising ten contact sets, the 
contacts are arranged circularly, and the 
wipers are mounted upon a rotary shaft as 
before, the so-called primary movements of 
the wipers to select the group wanted being 
effected by long steps, each long step causing 
the wipers to advance a distance correspond 
ing to eleven short steps, the wipers for 
each long step thus wiping over ten sets of 
contacts to a position between the set wiped 
over and the succeeding set. To select an in 
dividual idle contact set out of a selected 
group, the wipers are caused to make short 
steps, each such step being one-eleventh as 
long as the group-selecting steps, and each 
such short step moves the wipers from one 
contact set of a group to the next contact set, 
moving continually until an idle set is se 
lected. 

For producing the long or group-selecting 
steps, one magnet is used, while for pro 
ducing the short steps another magnet is 
employed. Both of these magnets are true 
driving magnets, and in no part of its opera 
tion is the switch actuated by a stored power. 
controlled by escapements, although such 
method would be within the scope of the in 
vention. For the first selectors, second se 
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lectors and connectors, four wipers are em 
ployed for each switch, two being the cus 
tomary talking wipers connected to the talk 
ing conductors of the switches, a third being 
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the well-known so-called private wiper, and 
a fourth being what may be called a sub 
normal wiper, its function being in the case 
of the first and second selectors to complete a 
circuit at the conclusion of each long step, 
by means of which the short step travel of 
the switch may be initiated. When the 
Switch has wipers resting in one of the sub 
normal positions, of which there will be one 
for each group of contacts, the sub-normal 
wiper is on closed circuit; and upon the first 
contact-selecting or short step of the switch, 
it moves to a position such that it is on open 
circuit. In the A line connector and B line 
connector, the sub-normal wiper has a circuit 
relation converse to that which it has in 
the first and second selectors. That is to say, 
when in the sub-normal positions the said 
wiper is open circuit, and when in the in 
termediate positions it is in closed circuit re 
lation for the purposes hereinafter described. 

Referring to Figs. 12 and 13, the mecha 
nism there shown is more specifically that 
of an A first selector. Ten groups of con 
tact sets 1, 2, 3, 4, 5, 6, 7, 8, 9 and 10 or 0 
are shown in Fig. 12, the wiper 201 being 
shown in its normal position, resting be. 
tween the groups 9 and 10. A first long step 
produced by an actuation of magnet PM’, 
whose armature 501 will operate the pawl 
502 to engage one of the pins 504 to move 
shaft 509, upon which the switch wipers are 
mounted, will move the wipers so that they 
will be between the groups of contacts 10 
and 1. A second long step will move them 
so that they will rest between the groups of 
contacts 1 and 2 and so on for each long 
step. On the actuation of magnet PM’, its 
attracted armature, in addition to actuating 
pawl 502, lifts the arm 503 to which the 
pawl 507 is attached, so that the hook on the 
end thereof will be raised to engage one of 
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PM', being thus rendered possible. 

the pins upon ratchet wheel 506 when the 
full long step has been completed, thus ac 
curately determining the extent to which the 
wipers can be rotated on each long step. . It 
is apparent that upon the retraction of ar 
mature 501, the pawl 502 will come back to 
a position where it will engage an adjacent 
pin upon the ratchet wheel 506, successive 
steps by successive actuations of magnet 

Upon 
the ratchet 506, the stud 508 is provided 
adapted, upon the first movement of the 
ratchet and shaft, to free the off-normal 
spring ON so that it moves to engage its 
associated contact to produce circuit changes 
hereafter described in connection with the 
circuit drawings. 

Referring to Fig. 13, it will be noted that 
each group of contacts 202 and 204, which 

are the stationary contacts, is provided with 
an associated common strip 201 and 203, re 
spectively, and that similarly the stationary 
private contacts 206 are provided with a 
common strip 205. Likewise the sub-normal 
contact piece 207 has a common strip 207. 
The common strips 201, 203,205 and 207 are 
the true terminals of the circuits of the first 
selector, the wipers indicated mechanically 
in Fig. 13 at 2019, 203, 205 and 207b being 
insulatingly mounted upon the shaft and 
having in themselves no circuit connections, 
but serve only to cross the respective com 
mon strips 201, 203 and 205 to successive in 
dividual contacts 202, 204 and 206, when the 
said wipers are moved step-by-step upon the 
short step travel. The strip 207 is a termi 
nal for the sub-normal conductor of the 
switch, and the strip 207 is of the shape in 
dicated in Fig. 4, being cut away so that at 
all times, except when the wiper 207 (Fig. 
13) and the other wipers are in positions be 
tween contact groups, the said wiper 207 
fails to close circuit from 207 and 207 but 
will close the circuit when the wipers are in 
the between-group positions. For driving 
the switch wipers upon their short step 
travel, the secondary magnet SM is pro 
vided, whose armature-actuated pawl 505 
on each energization of the magnet drives 
the ratchet wheel 506 a short step, said pawl 
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505 on each retraction engaging a tooth of 
the ratchet adjacent to that previously en 
gaged. Assuming that the magnet PM has 
been actuated a number of times to cause 
the wipers to rest in a between-group posi 

100 

tion adjacent to the desired group of con 
tacts, and that thereafter the secondary mag 
net SM has been actuated to select the idle 
contacts out of the selected group, and that 
the switch is thereafter to be restored to its 
normal position, such restoration is effected 
by the secondary magnet SM', the travel. 
from the selected position around to normal being 
of the switch. 
The switch above described with the obvi 

ous changes indicated by the circuit draw 
ings may be employed for the circuits of 
Figs. 4, 4, 5, 6, 7, 9 and 10. It may also be 
employed with the arrangements of wipers 
and contact arrangements indicated by the 
circuit drawings for the circuits of Figs. 1, 
3, 3, 8, 11 and the various master-switch ar 
rangements, the latter, of course, requiring 
no off-normal contacts. 
Assuming that the A subscriber, whose 

substation is indicated at D in Fig. 1, desires 
his line to be connected with that of another 
A subscriber, say the one whose line is indi 

thus effected exclusively by short steps 
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cated at D' in Fig. 6, a diagram embracing 
the circuit connections, required for com 
pleting the desired conversational circuit, 
will be produced by placing Figs. 1 to 6 and 
Fig. 2 in the relationship shown in Fig. 14. 130 
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To describe in detail the circuit connections 
involved, the operations involved in com 
pleting the connection will be traced. To in 
dicate that he desires to make a call, the sub 
scriber D (Fig.1) removes his receiver, 
whereon the A line selector, E, starts au 
tomatic travel of its wipers 27, 28, 29, to 
select the multiple calling terminals 7, 8, 
and 9 of the line of D, while the A link se 
lector F simultaneously starts to select the 
multiple terminals 70, 71 and 72 of the two 
wire A link trunk whose conductors 75, 76 
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extend from the exchange of subscriber D to 
the operator's exchange. 
The removal of the receiver at D closes 

circuit from battery B through normal con 
tact 14 through the raised hook lever, re 
turning through normal contact 17, line re 
lay 10 to ground, which relay energizes, at 
tracting armature 12 to remove ground from 

private calling contacts 7 at 
the A line selectors, said armature engag 
ing its alternate contact to place ground 
upon the common conductor 22 which has 
branches, one to each line relay 10 of the 
one hundred lines which the Aline selec 
tors, controlled by the master-switch wipers. 
23, 24, of switch G serve. Armature 11 places battery from B upon the multiple 
called contacts 4 at the A line connectors, 
rendering the line of A busy against incom 
ing calls. 
?ent now flows from ground, through 

alternate contact 12, conductor 22, normal 
contact 19, contact 23, 25, (wiper 23 nor 
mally resting and engaging contact 25 of 
an idle switch pair E, as hereafter de 
scribed), over conductor 40, normal contact 
52, part of the current then flowing through 
normal contact 43 and through the private 
relay 30 of the A line selector E to battery 
B. The said relay 30 now energizes and, by 
armature 34, closes a generator circuit 
through the stepping magnet 36 which, by 
a suitable armature-controlled pawl, ad 
vances the wipers 27, 28, 29 step-by-step in . 

ing through contact 52, branched, a portion a rotary direction, said wipers for each step 
engaging a successive set of multiple con 
tacts, 8 and 9 of a different subscriber's 
line. On the first step of the switch wipers 
27, 28 and 29, the off-normal contacts 41, 
42 and 43 are shifted upward to their alter 
nate positions, the shifting of 43 freeing re 
lay 30 from the influence of the starting 
conductor 40, so that the said relay now de 
pends for its continual energization on suc 
cessive locking circuits established via nor 
mal contact 51, alternate contact 33 to wiper 
27 and to ground over successively engaged 
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multiple contact 7 of lines which are not 
calling and of lines which have been se 
lected either by an A line selector or an A 
line connector. If a line is idle because in 
its normal condition, its multiple contacts 

will be grounded through normal contact 
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12. If a line is busy either because its con 
tacts 7 have been selected by an A linese 
lector, or its contacts 4 have been selected 
by an A line connector, then its multiple 
contacts 7 will be connected to ground 
through alternate contact 16 and its cut-off 
relay 13, because in both of these cases the 
said cut-off relay will be energized as here 
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after described. Thus until the wipers 27, 
28 and 29 have progressed so far that the 
wiper 27 engages the multiple contact 7 of 
a line such as D, at whose substation the 
receiver has been taken down to initiate a 
call, the relay 30 will continue locked over 
successive circuits, holding contact 34 closed, 
whereby magnet 36 causes continued travel 
of the wipers 27, 28 and 29. As soon, how 
ever, as wiper 27 engages the multiple con 
tact 7 of the calling line, no circuit for con 
tinuing relay 30 energized will exist, be 
cause the said contact 7 will be on open cir 
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cuit at attracted armature 12, whereon re 
lay 30 de-energizes, armature 34 opening 
the circuit of operating magnet 36, whereb 
wipers 27, 28 and 29 rest engaging the mul 
tiple contacts. 7, 8 and 9 of the calling line. 
As soon as relay 30 was energized in the 

first place, the closing of alternate contacts 

90 

37 and 38, which operate on the “make-be 
fore-break' principle both on attractions 
and retractions of the armatures 35 and 31, 
established a closed circuit extending from 
battery B through the lower winding of re 
lay 54, normal contact 61, alternate contact 
37, alternate contact 38, normal contact 59, 
upper winding of relay 54 to ground, where 
by relay 54 was energized (not to be de 
energized until the calling subscriber re 
placed his receiver), the energization of said 
relay attracting its armature to prevent the 
premature operation of release relay RR 
which would otherwise occur when the off 
normal, ON, contact 42 was shifted on the 
first step of the A line selector. 
The current flowing over conductor 40, 

caused by attracted armature 12, after pass 
thereof flowing through normal contact 68, 
the private relay 44 of the A link selector 
to battery B, which relay energizes and by 
armature 47 closes generator circuit through 
the operating magnet 62 of the A link se 
lector, F, which magnet thereupon moves 
the wipers 63, 64, and 65 to engage the first 
set of contacts 70, 71, and 72 of the first A 
link trunk. On this first step of the A link 
selector, the off-normal ON contacts 66, 67, 
68, controlled by it, are shifted upward to 
their alternate positions, 68 opening the ini 
tial energizing circuit of relay 44 which now 
depends for its continued energization upon 
successive locking circuits extending from 
battery through said relay 44, normal con 
tact 50, attracted armature 46, wiper 63 and 
to ground through successive private multi 
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ple contacts 70 of busy A link trunks, the 
multiple contacts 70 of such busy A link 
trunks being grounded through wipers 63 
and normal contacts 46 of such A link selec 
tors as may have previously occupied their 
multiple terminals. Thus relay 44 will con 
tinue energized and magnet 62 receive suc 
cessive impulses, advancing wipers 63, 64, 
65 step by step until wiper 63 engages a 
multiple contact 70 of an unoccupied or idle 
A link trunk, at which time, there being no 
ground connection to the said contact 70, 
relay 44 will be de-energized and its arma 
tures retracted, armature 47 opening the cir 
cuit of magnet 62, whereby wipers 63, 64, 
65 come to rest engaging the multiple con 
tacts 70, 71, 72 of the selected A link trunk, 
assumed to be that shown in Fig. 2. 

Returning now to the selection of the 
calling line by the A line selector, as soon as 
this occurs and armatures 31, 35 are re 
tracted to restore contacts 37, 38 to normal, 
circuit is closed from battery B, through 
lower winding of relay 54, normal contact 
61, contacts 37-35, 29-9., normal contact 
at 15, cut-off relay 13 to ground, which re 
lay becomes energized, its armature 17 open 
ing the circuit of line relay 10, whose arma 
tures thereon fell back to normal. Attracted 
armature 14 of relay 13 opens the initial 
energizing circuit of the relay and the said 
relay locks over a circuit extending through 
alternate contact 16, contact 7-27, normal 
contact 33, to battery B, through resistance 
') and through normal contact 53, contact 
26-24 of the master-switch, its relay 18, to 
said battery B. The path through resistance 
'p is a continuing one. The other path is 
immediately opened on the energization of 
relay 1S whose armatures are attracted, ar 
mature 20 closing the circuit of magnet 21 
which rotates wipers 23, 24 step-by-step over 
the contacts 25, 26, respectively, of the 
switch pairs which said wipers control, in 
search of contacts of an idle pair. The corr 
tacts 26 of busy switch pairs will be ground 
ed, either through the circuit previously de 
scribed including normal contact 53, if the 
line selector E of a switch pair is engaging 
a calling line, or through alternate contact 
53 if the switch is releasing, relay RR be 
ing then energized. Thus until the master 
switch wipers 23, 24 reach contacts of an idle 
switch pair, relay 18 will have successive 
locking circuits established, but when con 
tacts of an idle pair are reached, its contact 
26 will be on open circuit at the wiper 27, 
and connected to active battery through ri', 
relay 1S will de-energize, and the retraction 
of its armatures, by opening the circuit of 
magnet 21, will allow the wipers to rest en 
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gaging the contacts of such idle switch pair. 
The described operation and locking of 

cut-off relay 13, in addition to effecting the 
travel of the master-switch, establishes a 

g 

new circuit for the relay 54 without the 
opening of the circuit including the lower 
winding of relay 54 and relay 13 causing de 
energization of the former, the new circuit 
extending through contact 14-15, over line 
limb 3, through raised hook-lever 1, return 
ing over line limb 2, contact 8-28, contacts 
31-38, 59, upper winding of relay 54 to 
ground. It is thus apparent that the relay 
54 is first energized through alternate con 
tacts 38, 37, that its circuit is thereafter 
shifted to include the cut-off relay 15, and 
thereafter again shifted to include the line 
limbs of the calling substation, without the 
relay at any time becoming de-energized. 
The calling line D has now been connected 

through to the A link trunk shown in Fig. 2, 
it being understood that throughout the cir 
cuit diagrams the talking conductors are in 
dicated by heavily marked lines. As soon 
as the Alink selector and A line selector 

70 

75 . 

80 

85 

completed their selections, a circuit was es- . 
tablished as follows: from ground at Fig. 2, 
through the inductive resistance 123, 
through normal contact 121, over trunk wire 
76, contacts 72-65, 48, through the polar 
ized relay 57 in such direction as to tend to 
throw its armature upward, through contact 
32, contacts 45, 64-71, trunk wire 75, nor 
mal contact 116, relay 80 to battery B. Re 
lay 80 attracts its armatures and by arma 
ture 81 lights the call signal lamp 83 where 
by the operator is advised that a calling sub 
scriber's line has been connected to that A 
link trunk to which the signal corresponds. 
The operator will now actuate the levers 
73-74 of her listening key and inquire of 
the calling subscriber the number of the 
wanted subscriber, whose number will be 
assumed to be 23233, the letter designating 
the main exchange of A subscribers in which 
the called subscriber's line terminates. 
To cause the connection to be completed, 

the operator now actuates the push buttons 
of her keyboard corresponding to the se 
lected A link trunk (each A link trunk being 
preferably provided with an individual key 
board) to count out the number of the called 
subscriber. In Fig. 2 are shown five sets 
of springs, the first set comprising springs 
l, l, etc., the second set m, m”, etc., the third 
set n', n, the fourth o', o, etc., and the 
fifth p’, p”, etc. Each spring is provided 

' with an actuating button, although the top 
springs in the illustration are alone shown 
provided with their actuating buttons. The 
buttons of each vertical row of springs are 
interrelated in such manner that when one is 
depressed, it will remain in its depressed 
position, causing its associated spring to en 
gage its contact until another button of the 
same row is depressed, at which time any 
previously depressed button of the row will 
be automatically freed and rise to its normal 
position. This interrelation is the same as 
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Ea and practice of the art. 
that used for party line indicating ringing 
keys, such structure being well w 

8. 

uttons a, b, although shown on a separate 
sheet from Fig. 2, would in practice be 
placed to the right of the buttons for springs 
p', p”, etc. For convenience of reference, 
have indicated the number of impulses to be 
transmitted by each of the springs l, m, n, 
o, and p, by the exponent given to its letter. 
Thus the operator will actuate the buttons of 
springs l, m, n, o, p and the putton b, 
the buttons being depressed in the order 
named. 0 

The actuation of the button b sets in 
train of operation mechanism by which the 
multiple contacts 104, 106 and 107 of the 
selected A link trunk will be automatically 
picked up by an A link connector connected to a two-wire trunk line extending to the 
exchange in which the called subscriber's 
line has terminals. After such selection is 
completed, the depressed buttons, m, n, O 
and p will be effective, by the aid of the 
mechanism shown in Fig. 2", to transmit 
selective impulses to the switches at the 
called subscriber's main exchange to com 
plete the desired connection. 
As indicated in Fig. 2, the multiple con 

tacts 104, 106 and 107 are connected in 
the banks of A link connectors such as 
shown in Fig. 3 which A link connectors 
are connected to trunks for the b main ex 
change, this being indicated by the fact 
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button b. 

that the private multiple contacts 104 are 
connected to the switch lever 90' of the 

The multiple contacts 104 
which are connected to the switch lever 90 
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of the button a would appear along with 
additional multiples 106,107 of the same 
A link trunk in the banks of A link con 
nectors connected to trunk lines extending 
to the exchange whose subscribers would 
be indicated in the directory by the suffix 
a, this multiple arrangement having been 
heretofore described more at length in con 
nection with the Fig. 19. The wire 96, 
connected to the spring 89 of the button b, 
leads to the master-switch of the A link 
connector shown at the left in Fig. 3, be 
fore whose wipers 154, 156 and 157 the 
multiple contacts 104, 106 and 107 are lo 
cated. At this point it may be stated that 
the conductor 179, to which is connected the 
wiper 155 of the A link connector, which wiper is adapted to engage the multiple 
contact 105 associated with the mechanism 
of the A link trunk of Fig. 2, is a common 
return and may be used or not, according 
as the earth potential at the different ex 
changes is or is not such as to render the 
operating relays of the first selectors un 
reliable. 
When button b was depressed, spring 

88 engaged its contact and closed circuit 
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through the relay 84 whose armature 86 
put out the call signal lamp 83 while arma 
ture 85 closed circuit from battery 13 
through lamp 87, through normal contact 
102, over conductor 97, through relay 139 
of the impulse transmitting mechanism to 
ground, which relay 139 attracted its arma 
ture, closing the circuit through magnet 
125 which is energized and moves theim 
pulse transmitter shaft one step so that 
the off-normal stud 138 disengages the 
spring 137 which spring then engages its 
alternate contact, whereby the constantly 
rotating interrupter 133 will be operatively 
connected in circuit with the magnet 125 
to cause successive impulses of current 
through said magnet to rotate the ratchet 
126 for impulse transmitting purposes 
as soon as the relay 139 is hereafter de 
energized. The lamp 87 before the operator 
is displayed as a guard lamp until the A 
link trunk has been selected by an A link 
connector and the impulse transmitting 
mechanism started on its full operation as 
hereafter described. The actuation of but 
ton b also caused spring 90 to move to 
engage its alternate contact, whereby the 
normaal ground was removed from the multi 
ple contacts 104 at the A link connectors of 
the b exchange trunks so that any started 
A link connector of such a trunk will be 
able to select the contacts of the A link 
trunk of Fig. 2. The shifting of contact 
89 to engage its contact closed a circuit 
extending from ground at armature 101, 
through contact 89, over conductor 96, 
through upper armature of relay 147, wiper 
148 (the wipers 148, 149 and 150 normally 
engaging the contacts of an idle A link con 
nector), through the contact engaged by 
the wiper 148, through normal contact at 
158 and through the operating relay 161 
of the A link connector to battery B°. The 
energization of this relay closes the genera 
tor circuit for magnet 166 which now steps 
the wipers 154, 155, 156,157, a rotary step 
to engage the first multiple contact set of 
an. A link trunk. With this first step, the 
off-normal, ON, contact springs 158, 159, 
160 and 175 are shifted to the right, the 
shifting of 158 connecting the winding of 
relay 161 through normal contact 168 and 
attracted armature 163 to the private wiper 
154, so that the relay 161 will now be held 
energized over successive locking circuits un 
til the wiper 154 engages a contact 104 which 
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has no ground connection. The relay 161 thus 
will continue energized, holding its arma 
tures attracted, and magnet 166 will ad 
vance the wipers step-by-step until an 
ungrounded contact 104 is encountered. 
Contacts 104 of idle A link trunks will be 
grounded at their respective normal con 
tacts 90, while contacts 104 of A link 
trunks which have already been selected by 
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an. A link connector will be grounded 
through the relays 100 of such A link trunks 
as will be hereafter explained. 
Thus the A link connector, L, to the left 

of Fig. 3 will continue its travel until it en 
gages the multiple contacts of the A link 
trunk of Fig. 2, at which time the relay, 161 
will be de-energized because contacts 104 are 
on open circuit at 103. Consequently, the 
armatures of relay 161 will be simultane 
ously retracted to the position shown, where 
by further actuations of magnet 166 are pre 
vented. By the retraction of armature 162, 
a circuit is now completed from positive bat 
tery B in Fig. 4, through relay PR, over 
trunk wire 177, contact 162, contact 156 
106, through upper normal contact of relay 
108, through normal contact at 103 to ground 
through relay 100, which relay immediately 
energizes and, by its attracted armature 103, 
connects its winding via contact 112 and 
contact 90' to the multiple contact 104, 
thence via wiper 154, normal contact 163, 
normal contact 170 and relay 171 to battery, 
said relay 171 thereon energizing and by ar 
mature 173 locking itself to ground in se 
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ries through relay 100. Armature 172 en 
ergizes the relay 167 which by armature 
169 locks itself to ground at off-normal 
Spring 160. 
The ground from relay 100 is also connect 

ed via shifted contact 159, the wiper 149 and 
relay 147 to battery B9, whereby relay 147 is 
energized and, by armature 152, connects generator through magnet 153 to ground, 
whereupon the master-switch wipers 148, 
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149 and 150 move step by step over the 
contacts of the different. A link connectors 
controlled by the master-switch in search of 
contacts of an A link connector whose trunk 
line is idle. 
As shown in Fig. 3, I have connected two 

A link connectors to a single trunk line 
177, 178, said connectors being arranged in 
parallel, the corresponding parts of the con 
nector at the right of Fig. 3 being indicated 
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by the same numbers as corresponding parts 
of the connector at the left of said figure 
with the suffix a. added to each number. 
Two A link connectors may be provided for 
a single trunk line if circumstances so re 
quire: For instance, in the present system 
I have adopted, for automatic switches, 
mechanism having one hundred sets of con 
tact points and thus each A link connector 
can reach at most one hundred A link 
trunks. If, however, it should be desired 
that each trunk line 177, 178 should be ca 
pable of being connected to, say, two hun 
dred A link trunks, it would either be nec 
essary to provide an A link connector with 
two hundred contact sets before its wipers, 
which would not be the standard adopted, 
or to provide two A link connectors, as I 
have done, for such trunks, and divide the 

s 

multiple terminals of the two hundred A 
link trunks evenly between the two switches. 
In such case certain operators would have 
multiple contacts of their. A link trunks be 
fore one of these A link connectors, and 
others would have the terminals of their A 
link trunks before the others of these A link 
connectors. The A link connectors having 
access to one particular hundred of A link 
trunks would be controlled by one master 
Switch, and the A link connectors having 
access to the other one hundred A link 
trunks would be controlled by another mas 
ter-switch. The conductor 96 shown in Fig. 
3 would have branches to the b keys of each 
operator who had A link trunks having mul 
tiple terminals before the A link connectors 
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of the group controlled by the master-switch . 
M of Fig. 3, while the conductor 96 would 
have branches extending to the b exchange 85 
buttons of the operators who had A link 
trunks with multiple terminals before the 
A link connectors controlled by the master 
switch M at the right of Fig. 3. Thus any 
operator of either group, by depressing a b 
exchange button, would render the multiple 
terminals of the A link trunk, whose b but 
ton was depressed, selectable at the A link 
connectors capable of selecting that trunk 
and would actuate the starting wire of the 
master-switch of that group. However, it 
will be seen that two A link connectors con 
nected to one trunk shall not be allowed to 
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simultaneously operate, for otherwise it is . 
obvious that each might select a different A 
link trunk whose multiple terminals had 

00 

been rendered selectable, and two A link 
trunks each connected to a calling sub 
criber's line would be improperly connected 
together. I therefore arrange the master 
switch circuits so that the two master 
Switches are incapacitated from having their 
wipers come to rest engaging terminal con 
tacts of A link connectors of the same trunk 
line 177, 178. It is obvious of course that 
when the master-switch at the left of Fig. 3 
was started as before described, its wiper 149 
would continue passing over contacts of A 
link connectors of its own group, which had 
selected A link trunks, the contacts engaged 
by wiper 149 of such A link connectors being 
grounded through the relay 100 of such se 
lected A link trunks. The relay 147 was 
also connected through alternate contact 151 
with wiper 150. This wiper 150 has before 
it a contact for each associated trunk line 
17, 178, which contact is connected by a 
wire 176 with the off-normal contacts 175 
and 175 of the A link connectors of its re 
spective trunk so that when the relay 147 is 
circuit through its wiper 149 before it can 
be de-energized, but must find one through 
the wiper 150 also and such open circuit will 
not exist when the wipers 148, 149 and 150 
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once energized, it must not only find an open 
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engage contacts of any trunk line, either of 
A link connectors is of normal. 

Moreover, in addition to these two require 
ments, for the relay 147 to become de-ener 
gized, its wiper 150 must engage a contact 
upon whose multiple the wiper 150 of the 
other master-switch is not resting, because if 
such wiper 150 rests upon the associated 
contact of an A link connector, the contact 
engaged by said wiper will be grounded 
through normal contact 151. It is thus 
seen that the wire 176 pertaining to a trunk 
line 177, 178, is, when multiple A link con 
nectors are connected to such trunk line, 
multipled before the wipers 150 and 150 
of the two master-switches and also multi 
pled to the off-normal contacts 175, 175", 
and that by this multipling, all interference 
between a pair of A link connectors connect 
ed in parallel to one trunk line is prevented. 

This arrangement, by which two selec 
tor switches are connected to one trunk line 
whereby the trunk line is given access to 
double the number of connections to which 
it could otherwise be connected and without 
interference between the two switches, is be 
lieved to be novel and hitherto unknown. 

Returning now to that point in the opera 
tion of the system whereat the relay 100 
was energized the attraction of armature 
101 of said relay removes ground from the 
common conductor 96 while the attraction 
of armature 102 puts out the lamp 87 and 
opens the circuit of wire 97, whereby relay 
139 is de-energized and interrupter 133 
caused to effect the rotation of ratchet 126 
by the armature driven pawl of magnet 
125. The going out of lamp 87 informs 
the operator that the A link trunk had 
been properly selected by the A link con 
nector and that the transmitting mecha 
nism of Fig. 2 is performing its function. 
The operator's impulse-transmitting mecha 
nism comprises a rotary shaft 124 upon 
which are mounted the wipers 146 and 140, 
the ratchet 126 and a disk in which are cut 
the notches 127, 128, 129, 130 and 131, which 
disk also carries the off-normal stud 138. 
It is apparent that when relay 139 has been 
energized to effect a single step of the shaft, 
ratchet, disk and wipers, and the armature 
of the said relay 139 is thereafter released, 
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magnet 125 will be successively actuated 
until one complete revolution of the shaft 
has been effected and stud 138 thus brought 
clear around the circle to again engage the 
spring 137 and raise it free of its associated 
contact, when magnet 125 will cease being 
actuated and the operator's impulse trans 
mitter will be at rest. The transmitter, as 
specifically illustrated in Fig. 2, is adapted 
to transmit, at the most, four sets of direc 
tive impulses of a maximum of five im 
pulses per set, and a fifth set of impulses 

65 of a maximum of four impulses per set. It 
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will be understood, however, that in prac 
tice each set of impulses would consist of 
a maximum of ten impulses and that the 
operator's impulse transmitter would in an 
obvious manner, be arranged accordingly. 
As the shaft 124 is turned, the wiper 140 
rotates from left to right and passes first over the contacts 141 of the associated ring 
and will begin transmitting impulses from 
ground through armature 135 as soon as the 
said armature is attracted. The attraction 
of said armature. will occur as soon as the 
wiper 146, in passing over the contacts let 
tered l, reaches the one which has been 
grounded at one of. the springs lettered l', 
l, etc. 
as soon as its fourth contact is engaged, said 

In the present case, this will occur 
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fourth contact being connected to the spring . 
lettered i, whereon current will pass from 
the grounded spring lettered l through 
wiper 146 and relay 134 to battery. Relay 
134 locks itself by armature 136 to 
at normal contact 132. At this time wiper 
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140 will be engaging its fourth contact. 141 
and an impulse will be transmitted from 
ground through said fourth contact, through 
attracted armature 135 and conductor 98, 
through relay. 108 to battery B, and a sec 
ond impulse will be transmitted when the . 
wiper 140 engages its fifth contact 141 with 
the continued rotation of the shaft 124. 
When the wiper 140 passes the last contact 
141, the disk of shaft 124 will have traveled 
so far that immediately thereafter spring 
132 will engage notch 127, said spring then 
opening the locking circuit of 134 which re 
lay de-energizes, whereon spring 132 trans 
mits a current impulse from ground over 
conductor 99 and through relay 109 to bat 
tery, energizing and de-energizing said re 
lay. As shaft 124 continues to rotate, 
spring 132 rides up on the periphery of the 
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disk and opens the circuit of conductor 99, 
again closing the ground to armature 136 
So that when wiper 146, in passing over 
contacts m, engages a grounded one, relay 
134 will again be energized and locked and 
wiper 140 will commence transmitting im 
pulses from ground through its contacts 
142, energizing and de-energizing the relay 
108. When wiper 140 passes beyond the 
last contact 142, spring 132 will drop into 
the notch 128 and unlock relay 134, there 
on transmitting a single impulse, over con 
ductor 99. From the preceding description 
the manner in which the buttons n, n°, etc., to 
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o', o', etc., p, p", etc., control the numbers 
of impulses transmitted over conductor 98 
is apparent, and it is apparent also that 
each set of impulses thus transmitted will 
be followed by a de-energization of the re 
lay 134 and the transmission of an impulse 
over conductor 99. As before indicated, it is required by the organization of the 
present system that the third set of impulses 
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establishing a talking circuit to wiper's 203 
and 205, armature 198 placing ground on 
the multiple contacts of the selected secon 
selector and wiper 199 opening the circuit 
of secondary magnet SM so that the wiper's 
of the first selector remain engaging the 
contacts of the idle second selector. It is 
olbvious that with the first secondary step 
of the A first selector, the wiper 207 dis 
engages the contact of the ring 207" located 
between the first and second groups so that 
the relay IBR is no longer influenced by 
the ground at armature 198. 
The second set of de-energizations of re 

lay PR, consisting of three de-energizations, 
transmit three impulses of current from 
ground through armature 185, normal con 
tact 182, alternate contact 190, contacts 197, 
203-204, the current thereon dividing a por 
tion flowing through release relay RR to 
battery B, energizing said relay RR: 
which thereon locks itself by armature 208 
to the private contact 202, grounded at con 
tact 191. The remainder of the current im 
pulse flows through normal contact 221 and primary magnet PM to battery, causing 
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three actuations of said primary magnet 
which advances wipers 211,212, 213 and 214 
three long steps in a clockwise direction 
until wipers 211, 212 and 213 rest between 
the second and third contact groups, wiper 
214 engaging the contact of ring 214 be 
tween said second and third groups. The 
single de-energization of relay SR, follow 
ing the three de-energizations of relay PR, 
causes a current impulse to flow from 
ground through attracted armature 185, re 
tracted armature 183, alternate contact 
194, contacts 200, 205-206, normal contact 
225, attracted armature 209, relay 220 to 
battery B. Relay 220 locks itself through 
attracted armature 209, alternate contact 
225 to ground. Armature 224 closes cir 
cuit from ground through ring 214, its con 
tact between the second and third groups, 
through wiper 214, attracted armature 210, 
busy relay BR to battery, which relay is 
energized and, by armatures 215 and 219, 
places the talking wipers 212 and 213 on 
open circuit. Armature 218 completes the 
generator circuit for secondary magnet SM? 
which now causes short steps of the wipers 
211, 212, 213 and 214, wipers 211, 212 and 
213 engaging successive contacts forming 
terminals of A line connectors assigned for 
connection to the third hundred of the sec 
ond thousand of the b exchange. On the 
first short step, wiper 214 disengages the 
contact of ring 214 so that relay BR is 
freed from the influence of ground at arma 
ture 224. The armature 217 connects bat 
tery B18 through the winding of relay BR2 
via alternate contact 210, and attracted 
armature 223 to wiper 211, and the relay 
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IBR will continue energized, causing suc 
cessive actuations of magnet SM until 
wiper 211 engages a multiple contact 227 of 
an idle A line connector, the multiple con 
tacts 227 of busy A line connectors being 
grounded through wipers 211, normal con 
tacts 217 and attracted armatures 222 of A 
second selectors which have already occu 
pied them. When an idle A line connec 
tor has been reached, its multiple contacts 
227 are on open circuit, as is apparent from 
an inspection of Fig. 6, relay IBR therefore 
becomes de-energized, and its armatures 215 
and 219 re-establish the talking circuit to 
wipers 212 and 213, armature 217 places 
ground at attracted armature 222 upon 
wiper 211 and the multiple contacts 227 
of the selected A line connector, rendering 
it busy, and armature 218 opening the cir 
cuit of the secondary magnet SM so that 
wipers 211, 212 and 213 rest engaging the 
multiple contacts 227, 228 and 229 of the 
selected A line connector. 
The next set of de-energizations of relay 

PR will be three in number to transmit three 
impulses of current from ground through 
attracted armature 185 over the before 
traced path, the current now passing 
through alternate contact 221, contacts 215, 
212-228, normal contact 236, and through 
relay RR to battery B, a portion of the 
current also flowing through primary mag 
net PM. Thus the first impulse energizes 
and de-energizes magnet PM and also en 
ergizes relay RR, which latter, by armature 
231, locks itself to ground through normal 
contact 238 and contact 227-211. By the 
opening of normal contact at 281, the relay 
RR is disconnected from the contact 228 SO 
that the second impulse transmitted by the 
de-energization of relay PR passes only 
through the primary magnet PM. Each 
actuation of magnet PM moves the wipers 
253,254, 255 and 256 a long step so that, at 
the conclusion of the third impulse, the said 
wipers will be between the first and second 
groups of contacts, ready to be moved over 
the contacts of the second group of lines 
when the short step travel of the A line 
connector is produced. Each long step 
moves wiper 256 entirely across one of the 
contact segments of the ring 256° so that 
at the conclusion of each long step the said 
wiper rests in one of the open spaces and 
out of contact with ring 256. As indicated 
in Fig.6 by the wiper 256, the normal posi 
tions of the A -line connector wipers are 
two long steps back from the 1 group of 
contacts. 

It may be stated at this time that in the 
circuit diagrams of selectors and connectors, 
but five groups of contacts are indicated by 
the various contact rings, namely, groups 
1, 2 and 3, and groups 9 and 10, it being 
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shall include, one more impulse than would 
ordinarily be required in consequence of the 
I3 trunk controller connected in one of the 
circuits. Therefore, in the group of contacts 
engaged by wiper. 140 comprising the con 
tacts 143 which operate in conjunction with 
the conta is n, there is a sixth contact 143" 
connected to ground over the wire 143 so 
that if the relay 134 is energized by wiper 
146 engaging the contact connected to but 
ton , there will be four impulses, trans 
mitted from the contacts 143 and 143. 
Having described the operation of the 

impulse transmitter, its effect upon the 
directively operated switches will next be 
explained, this effect being communicated 
by means of the relays 108 and 109. Going 
lack for a moment, when the A link con 
nector of the trunk line 177, 178 selected 
the A link trunk, current flowed from nega 
tive battery at A through secondary relay 
SR, over trunk wire 178, through contact 
157-107, normal contact of relay 109, upper 
winding of the polarized relay 118 in such 
direction as not to cause said relay to close 
its contacts, through normal contact 114, 
normal contact of relay 108, contact 106 
156, trunk wire 177 and through primary re 
lay PR to positive battery at 'B', whereby 
relays PR and SR were energized simul 
taneously with relay 100 and their arm 
atures attached. The attraction of arm 
atures 180 and 181 closed circuit through 
the release relay RR' which relay is ener 
gized to remain energized until the calling 
subscriber replaces his receiver. Each time 
relay 108 is energized with the operation 
of the impupilse transmitter, its armature 
first closes a maintaining circuit for relay 
SR to ground and thereafter opens the cir 
cuit of relay PR which is de-energized 
while relay SR remains energized. If there 
are three impulses in a set transmitted by 
the impulse transmitter, three energizations. 
and de-energizations of relay 108 will ob 
viously produce three successive de-energi 
zations of relay PR. When at the con 
clusion of the set of impulses over wire 98, 
an impulse passes over wire 99, energizing 
and de-energizing relay 109, the attraction 
of said relay's armature will first close a 
maintaining circuit for relay PR and then 
open the circuit of relay SR, de-energizing 
the same. The armatures of the relays 108, 
109 are shown connected to the common 
return multiples 105, adapted for en 
gagement by the A link connector wiper 
155 connected to the common return 179, 
it being assumed that there is such differ 
ence of earth potential between the ex 
change wherein the apparatus of Fig. 2 
is included and that wherein the apparatus 
of Fig. 4 is included, that the use of a 
ground local to the exchange of Fig. 2 
would not be such as to properly furnish 
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a maintaining circuit for the relays PR and 
SR. Such conditions would of course be 
unusual and ordinarily a local ground, as 
indicated in dotted lines in Fig. 2, would be 
adequate for the purposes referred to. 

It is now apparent that the revolution 
of the impulse transmitter of Fig. 2 will 
first cause two de-energizations of relay 
PR followed by one of relay SR. Arma 
ture 182 being released and then attracted 
twice, two current impulses are caused to 
flow from ground through attracted arm 
ature 185, relay RR being energized, nor 
mal contact 182, primary magnet PM to 
battery B. The said primary magnet will 
now effect two long steps of wipers 201, 
203, 205 and 207, moving the rotary shaft 
of the switch so that the wipers, moving 
clockwise, Will rest between the first and 
second groups of multiple contact sets, 
wiper 207 having been moved from its nor 
mal position shown engaging a contact 
piece of ring 207 to a position where it 
engages the second contact piece of said ring 
to the right. When the contacts are in 
this position, short travel steps of the wipers 
will move them over individual contacts 
of second selectors, Fig. 5, assigned for con 
nections to the second thousand of the called 
exchange. When relay SR is now de-ener 
gized, an impulse of current flows from 
ground through contact 185, contact 183, 
normal contact 194, relay 189 to battery B, 
energizing said relay which, on the attrac 
tion of armature 194, locks itself to ground 
through alternate contact 195, and contact 
185. Armature 193 places ground through 
ring 207 and wiper 207, alternate con 
tact 186, to one terminal of relay BR, 
the other terminal being connected to bat 
tery B so that the said relay is energized 
and by armatures 197 and 200 places wipers 
203 and 205 on open circuit, and by arm 
ature 199 completes the generator circuit 
for secondary magnet SM' which produces 
the short steps of the switch wipers. By ar 
mature 198, the winding of relay BR is, via 
attracted armature 192, connected to the 
private wiper 201 of the first selector and 
the relay BR will continue energized, 
causing successive steps of the switch under 
the influence of magnet SM until wiper 
201 engages a contact 202 of an idle second 
selector of the group assigned for con 
nection to the second thousand of the ex 
change. The multiple contacts 202 of 
busy second selectors will be grounded 
through wipers 201, normal contacts 198 and 
attracted armatures 191 of other. A first 
selectors which have previously occupied 
them. When, however, contacts 202, 204 
and 206 of an idle second selector are reached 
the private contacts 202 will be on open 
circuit, relay BR' will be de-energized, its 
armatures retracted, armatures 197 and 200 
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understood that in practice the groups 4, 5, 
(5, 7 and 8 would be interposed between the 
groups 3 and 9, as illustrated. 
The groups of contacts now selected by the 

A line connector (Fig. (3) are terminals of 
lines numbered from 2321 to 2329 inclusive, 
followed by the terminals of line 2320, the 
inaught l;eing represented by ten impulses. 
A single de-energization of relay SR, fol 

lowing the three described de-energizations 
of relay PR, by retracted armature 183, 
transmits a current impulse over the before 
traced path, through alternate contact 225, 
contacts 219, 213-229, through attracted 
amature 232 and locking relay LR to bat 
tery, actuating the said relay to lock itself 
by armature 244 to ground at the off-normal 
contact ON, said contact having been shift 
ed on the first long step of the switch. 
The next set of de-energizations of relay 

PR. consisting of three de-energizations, 
transmits three impulses of current over the 
before-traced path through normal contact 
236, through alternate contact. 243, normal 
contact 2-46, alternate contact 233 and sec 
ondary magnet SM° to battery, said sec 
onclary magnet being actuated three times 
to produce three short steps of the connec 
tor's wipers whereby wipers 253, 254 and 
255 will come to rest engaging terminals of 
line number 2323, wiper 256 being then 
moved part way along the contact segment 
2 of the ring 256*. An ensuing de-energiza 
tion of relay SR transmits a current impulse 
over the before-traced path which passes 
now through contact 213-229, attracted 
armature 232, to the ring 256, thence over 
wiper 256 through locking relay LR to 

now locks itself by 
armature 247 to the off-normal contact ON. 
Armature 246 now disconnects secondary 
magnet SM from contact 228 and, by en 
gaging its alternate contact, connects oper 
ating magnet OM of the generator switch P 
with the said contact 228. The generator 
switch P may be of the well-known mechani 
cal construction comprising a rotary shaft 
carrying a ratchet adapted to be rotated by 
magnet OM, and a wiper 267 adapted to be 
moved step by step to engagement with any 
one of the contacts connected with the fre 
quency generators 268, .269, 270 and 271. 
The shaft preferably has a restoring spring 
and a retaining pawl to hold it against back 
movement, the release magnet RM being ar 
ranged to withdraw the retaining pawl on 
its energization and so allow the spring to 
l:nove the wiper 267 back to normal when 
the switch is to be released. The line of sub 
scriber D may have connected to it three 
other substations, multiple taps for such 
substations being indicated at D, D* and 
D', and the bells of these substations may 
in the well known manner be attuned to re 
spond only to the frequency of a particular 

be traced from 
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one of the four generators associated with 
the switch P. In the present case, it is 
assumed that the third generator 270 is of 
the frequency to ring the bell of subscriber 
ID so that it is now necessary to adjust the 
wiper 267 to engage the contact of genera 
tor 270 preparatory to selectively ringing 
the bell of subscriber ID. The last set of 
de-energizations of relay PR-three in num 
ber-accomplish this by transmitting three 
current impulses through contact 212-228, 
normal contact 236, alternate contact. 243, 
alternate contact. 246, normal contact 251, 
and through magnet OM to battery, actuat 
ing the said magnet three times, which moves 
wiper 267 to rest engaging the contact of 
the frequency generator 270. The off-nor 
mal contact ON and also the off-normal 
contact ONY, which will be found below the 
wiper 255, are shifted on the off-normal step 
of the generator switch P. 
The next operation is the testing of the 

called-for line in order to determine whether 
the selected generator shall be applied to the 
called-for line to ring the called substation, 
or whether the busy signal shall be trans 
mitted back to the calling subscriber. The 
testing is accomplished by means of a test 
relay TR. This relay was energized at the 
ti the first impulse was transmitted over 
contact 212-228, which impulse, it will be 
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remembered, energized the release relay 
RR3, whereby a circuit was established 
from ground through relay TR, through 
alternate contact 234, through the normal 
contact at 248, through alternate contact 
235 to battery B. The said relay TR has 
continued energized up to this time and the 
relay LR will now be energized to connect 
the said test relay TR with the test wiper 
253 to test the called-for line. A de-energi 
zation of relay SR, following the adjust 
ment of wiper 267, causes an impulse from 
ground through contact 213-229, alternate 
contact 232, to ring 256, thence through the 
off-normal contact ONY and locking relay 
ILR8 which, by armature 249, locks itself 
to ground at contact ON. Circuit may now 
alternate contact 234, alternate contact. 248, 
through attracted armature 260 of relay 
TR and to wiper 253. Assuming first 
that the called line, that of D', is idle, 
the private multiple contacts 4 will, as 
indicated in Fig. 6, be connected only to 
ground via normal contact 11 and cut-off 
relay 13. Both terminals of relay TR be 
ing therefore grounded, the relay will be 
come de-energized and its armatures re 
tracted, the retraction of armature 260 con 
necting battery B through contact 253-4, 
normal contact 11 and cut-off relay 13 to 
ground, whereby said relay is energized and 
by armature 14 connects one limb of the 
line D' with its associated contact 6. The 

ground through relay TR, 
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militiple contacts 4 are now busy because 
they are connected to battery 13, and the 
multiple contacts 7 at the, A line selector's 
are busy because the attraction of armattire 
16 has connected to them ground through 
cut-off relay 13. Armature 259 and 263 
have now re-established the talking circuit 
of the connector at their respective back 
contacts, the wipers 254 and 255 having been 
on open circuit during their adjustment. 
On the de-energization of relay TR, the 

interrupter I alternately makes and breaks 
the following circuit. From ground 
through said interrupter, contact 241, con 
tact 262, contact 252, and the ringing relay 
264 to battery, which relay alternately at 
tracts and releases its armatures 265, 266, 
periodically connecting and disconnecting 
generator 270 with and from the called-for 
line to ring the substation bell thereat. 
When the called subscriber removes his re 
ceiver and the armatures of relay 264 are 
retracted, the relay 257 will be energized 
to cause the ringing generator, then dis 
connected, to continue disconnected from 
the called line. At this point it should be 
stated that the interrupter is preferably 
connected to the same shaft with the gen 
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in its variation where the called-for line is 
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erator 270 or operated from a suitable source 
of power, so as to be so related thereto that 
the 'armatures of relay 264 will always be 
retracted just as the current from the alter 
nating current generator 270 reaches a point 
substantially discharged of current. By 
this means, any improper operation of the 
relay 257 by capacity discharges from the 
line is effectually prevented. 
The removal of the receiver at substation 

ID' causes current to flow from battery B 
through relay 257 and its non-inductive 
shunt, normal contacts 259, 265, contact 
254-5, through the transmitter and re 
ceiver and raised hook switch 1, returning 
through contact 14-15, contact 6-255, 
contacts 266, 263, and through the imped 
ance shown to the active side of battery 
B'. This flow of current also supplies 
the called line transmitter with talking 
battery from B through its associated in 
ductive resistances. The attracted armature 
of relay 257 closes circuit via normal con 
tact at 240 to locking relay LR, which relay 
attracts its armatures, armature 240 locking 
the said relay to ground at contact ON. 
Armatures 236 and 242 complete the talking 
circuit at the connector, Fig. 6, armature 241 
disconnects interrupter I so that relay 264 
continues inert, and generator 270 remains 
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disconnected from the called line. Arma 
ture 237, by engaging and moving the con 
tact 238, disconnects the locking circuit of 
release relay RR from the private contact 
227 and extends the said locking circuit to 
the armature of relay 257, whereby the con 

connected to the trunk conductor 76. The 
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tinued energization of release relay RR is 
placed under the control of the called-for 
subscriber. Arnature 239 connects off-nor 
mal contact ON" with the multiple contacts 
227 at the second selectors and, since the re- 70 
lay Illi has locked to ground at the off 
normal contact, it will continue energized 
until the A line connector is completely re 
stored to normal, whereby the contacts 227, 
228 and 229 are protected from occupancy 75 
by any other second selector during the 
restoration of the A line connector, Fig. 6. 
On the energization of relay LR', the bat 

tery B has its circuit completed to the left 
through alternate contact 236, over the upper 80 
talking conductor to alternate contact 182 
in Fig. 4, through the polarized reversing 
relay, RV, alternate contact 183 and over 
the lower talking conductor, through alter 
nate contact. 242 at Fig. 6, to the positive 85 
side of said battery B, whereby relay RV 
is energized and attracts its armatures which, by their "make-before-break” arrangements, 
reverse the connections of batteries 310 and 
A' to the conductors 177 and 178. Current 90 
of a polarity opposite to that previously 
flowing therethrough now passes over con 
ductor 177, through contact 156-106, 
through normal contact. 114 of Fig. 2, 
through the upper winding of the polarized 95 
relay 118, returning through contact 107 
157 to battery B, whereby the polarized 
relay 118 is actuated to attract its armatures. 
It will be observed that up to this time, 
positive battery from B° has been connected 
via relay 80 and contact 116 to trunk con 
ductor 75 and over a circuit including the 
polarized relay 57 at Fig. 1 and the trunk 
conductor 76 to ground through impedance 
123. By the attraction of armatures 119 
and 121, however, negative battery from A^ 
is connected to conductor 75 and positive 
battery from B' is, through the lower wind 
ing of relay 113 and alternate contact 121, 
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direction of current flow through polarized 
relay 57 is thus reversed and its armature is 
actuated in a downward direction to reverse 
the connections of battery B extending 
through the inductive windings of relay 54 
to the limbs of the calling subscriber's line. 
This reversal of current in the calling sub 
scriber's line, produced when the called sub 
scriber answers the call, may be employed to 
actuate a register device employed at the sub 
station or at the exchange, or to actuate coin 
controlling mechanism, any of the polarized 
structures of the art being available in this 
connection. The polarized relay 118; when 
actuated, by armature 120, locked itself to 
ground at contact 88; and as the restoration 
of button b rests exclusively with the calling 
subscriber, the polarized relay 118 will con 
tinue its armatures actuated until the called 
Subscriber replaces his receiver, thus pre- 30 
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venting any possible re-operation of the 
polarized counting or coin-actuating mech 
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Relay 113 is energized, its armature 114 
short-circuiting the condenser 122, while 
armature 115 opens the circuit of the relay 
110 so that it will not prematurely energize 
when relay 80 retracts its armature on its 
de-energization, occurring at the attraction 
of armature 116. Armature 117 completes 
the last contact to be closed in the established 
talking circuit and the two subscribers are 
now in a position to converse, the talking 
circuit extending from substation D, whose 
transmitter is supplied by current through 
the windings of relay 54, over the heavily 
marked conductors through Fig. 1, trunk 
wires 75, 76, to the operator's exchange, then 
to Fig. 2, Fig. 3, trunk wires 177, 178 at 
Fig. 4 and through Figs. 5 and 6 to the 
called substation D. - 
When the called subscriber D' replaces 

his receiver, the A line connector and the 
generator switch Y, Fig. 6, are restored to 
normal, but the other apparatus used in the 
connection remains unrestored until the call 
ing subscriber replaces his receiver. 
When the receiver is replaced at substation 

D', circuit is opened through relay 257 whose 
retracted armature opens the circuit includ 
ing contact 237-238 and the winding of re 
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lease relay RR so that the said relay is de 
energized. Its armature 230 energizes re 
lease magnet RM of switch P, the circuit 
including the shifted off-normal contact 
ON, and the switch P has its retaining 
pawl withdrawn and wiper 267 springs back 
to normal. The armature 284 causes the 
energization of test relay TR over a circuit 
extending through the normal contact of 
said armature 234, attracted armature 245 to 
battery, so that while the A line connector 
is restoring, the talking wiper's 254, 255 may 
be on open circuit. The retracted armature 
233 connects constantly rotating interrupter 
I via the shifted off-normal contact ON 
with secondary magnet SM which now 
drives the wipers 253,254, 255 and 256 in a 
rotary direction by short steps until they 
have completed an entire revolution, at 
which time the off-normal contacts ON and 
ON will be opened. The opening of ON 
obviously prevents further actuation of mag 
net SM so that the switch wipers come to 
rest in their normal positions. The shift 
ing of contact ON to normal opens the lock 
ing circuits of relays LR', LR° and LR, and 
all other armatures are returned to normal, 
the return of armature 245 opening the cir 
cuit of relay TR. If the A second selector 
Fig. 5 has, prior to the time the A line con 
nector reaches normal, moved its wiper off 
the contacts 227, 228, 229, the opening of 
contact ON, Fig. 6, will also de-energize 

armature 50 closes circuit from 
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locking relay LR' and the A line connector 
Fig. (3 will be in its fully restored condition. 

If, however, the A second selector Fig. 5, 
still engages the contacts 227, 228 and 229, 
relay IR will continue locked via alternate 
contact 240 and attracted armature 239 and 
over the private contact 227 to ground at 
the A second selector until the said second 
selector starts to restore to normal. When 
the calling subscriber D replaces his receiv 
er, the release of the various mechanisms is 
effected in the following manner. The 
opening of circuit at substation D de-ener 
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gizes the relay 54 whose retracted armature 
energizes release relay RR over a circuit 
extending through off-normal contact 42 at the Aline selector and a circuit extending 
through off-normal contact 67 at the A link 
selector to battery B, whereby relay RR, by 
its locking armature 49, will remain ener 
gized until both these switches have been 
fully restored and their offnormal contacts 
ON and ON shifted to normal. Attracted 

ground at 
shifted contact 66, through relay 44 to bat 
tery, which relay opens the circuits of wip 
ers 64 and 65 and completes the generator 
circuit of magnet 62. Since relay RR re 
mains energized at least until contact 67 is 
opened, and as relay 44 remains energized 
until contact 66 is opened, it is obvious that 
magnet 62 will receive generator impulses 
until the wipers 63, 64, 65 have completed a 
revolution around to their normal point at 
which time the off-normal ON contacts are 
all shifted. Armature 51 of relay RR en 
ergizes relay 30 of the Aline selector by cur 
rent passing to ground through said at 
tracted armature 51 and off-normal contact 

- 41, whereon relay 30 opens the circuits of 
line wipers 28, 29, and its armature 34 com 
pletes the generator circuit of operating 
magnet 36, which now steps the wipers 27, 
28, 29, around until the normal point of the 
A line selector is reached, when the off-nor 
mal contacts ON will be shifted and relay 
30 de-energized by the shifting of contact 41 
and the switch wipers stopped. It is ob 
vious that when both the Aline selector and 
the A link selector have reached normal, 
relay RR will be de-energized because of 
the opening of contacts 42 and 67. When 
the Aline selector reaches normal, the relay 
54, which was energized again as soon as re 
lay 30 operated, will be de-energized by the 
retraction of armatures 31 and 35 and all 
mechanism shown in Fig. 1 will be at nor 
mal, including the line circuit of subscriber 
D whose cut-off relay 13 was of course de 
energized when the release of the. A line 
selector started. 
As soon as relay 44 in Fig. 1 operated, 

circuit through conductors 75 and 76 of Fig. 
2 was.opened and the relay 113 consequently 
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through the shifted spring 88. 

l3) 

de-energized. The operative effect of the 
retraction of armature 115 is to energize 
the relay 110 by current passing through 
back contact of armature 82 and to ground 

Attracted 
armature 111 actuates magnet 94 whose 
armature moves the multiple retaining pawl 
arm 93 to the left whereby the hook 92 of 
button b, which from the time said button 
Was depressed was engaged EY the associated 
pawl of arm 93, is disengage therefrom and 
the button b is automatically raised to its 
normal position, whereby its springs are re 
stored, the restoration of spring 90 again 
grounding the multiple contacts 104 of the 
A link trunk to render them unselectable. 
The opening of contact 88 then de-ener 
gizes the relay 110 so that magnet 94 has its 
circuit opened and its armature falls back, 
allowing arm 93 to be restored. The shift 
ing of spring 89 at button b to disengage 
its contact prevents starting wire 96 from 
being again grounded on the de-energiza 
tion of relay 100. 
On the energization of relay 110 as before 

described, armature 112 opens the locking 
circuit including serially the relay 100, its 
attracted armature 103, contact 90’, contact 
104-154, normal contact. 163, attracted ar 
mature 13, relay 171 and battery B°, so that 
relays 100 and 171 are deemergized. By the 
de-energization of relay 171, circuit is closed 
from ground through normal contact 172, 
alternate contact 168, alternate off-normal 
contact 158, and the operating relay 161, 
which closes the generator circuit for magnet 
166. As relay 167 is locked through off-nor 
mal contact 160, relay 161 will continue ener 
gized and magnet 166 receives successive ac 
tuations until the A link connector, Fig. 3, is 
restored to normal, when the shifting of the 
off-normal contact. 160 de-energizes relays 
167 and 161, stopping the switch, the shift 
ing of contact 175 of course making the con 
tacts pertaining to the trunk lines 177, 178 
open and thus selectable at the wipers 150 

The opening of contact 88", as 
before described, also de-energized polar 
ized relaw 118 so that the A link trunk was 
at normal. 
The opening of contacts 162, 165, de-en 

ergized the two relays PR and SR so that 
their armatures 180 and 181 are both re 
tracted and the release relay. RR is de-en 
ergized. The opening of contact 185 de 
energizes the relay 189, and the closing of 
normal contact 186 closes circuit from ground 
through spring ON, relay BR to battery 
B', whereby relay BR is energized and will 
obviously so continue until the A first selec 
tor Fig. 4 reaches normal under the influence 
of short steps produced by secondary mag 
net SM whose circuit will be closed by at 
tracted armature 199, the wipers 203,205 be 
ing in the meantime on open circuit at arma 
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tures 197 and 200. When mermal is reached, 
contact ON opens, relay. BR de-energizes, 
and magnet SM ceases its actuations, the 
switch coming to rest with all its apparatus 
in its normal condition. - 
As soon as the relay 189 became de-ener 

gized and relay BR became energized as 
just described, the ground was removed from 

70 

the private contact 201 so that the locking 
circuit for release relay RR was opened and 75 

... the said relay became de-energized. Its re 
tracted armature 209 opened the circuit of 
relay 220 and the retracted armature 210 
closed circuit from off-normal contact (ON 
through relay BR. This rly will con 
tinue energized until contact ON is opened 
which will occur when the switch, under the 
influence of magnet SM, has taken sufficient 
short steps to bring its wiper's around to nor 
mal, at which time relay BR will retract its 
armatures and magnet SM ceases operating, 
the switch remaining in its normal condi 
tion. It is apparent that as soon as relay 
BR' is energized, ground is removed from 
the private contact 211 so that locking relay 
LR is de-energized and the A line connector 
Fig is fully at normal. 

t it now be assumed that the called line 
was busy at the time test relay TR of the A 
line connector Fig. 6 had its winding, on the 
actuation of locking relay L.R., connected to 
the private or test wiper 253. In such case 
the private multiple contact 4 engaged by 
said wiper would be connected to battery in 
one of three possible ways. First, if the 100 
subscriber at E), or another subscriber on 
his line, has removed his receiver to initiate 
a call, the multiple contact 4 would be con 
nected to battery through alternate contact, 
11 of the line circuit. In case a line selector 105 
had already selected the multiple calling 
contacts 7, 8, and 9 of the wanted line, the 
cut-off relay 13 would be operated over a cir 
cuit extending from ground through said re 
lay, alternate contact, 16, and through mud- 110 
tiple contact 7 and engaging wiper 27 of some 
other line selector (see Fig. 1), its normal 
contact 33 and to battery through a resist 
ance r", battery from this circuit being con 
nected with the multiple contacts 4 over a 15 
branch including the normal contact 11. If 
the wanted line of D were busy because an 
other A line connector had already occupied 
multiple terminals thereof, its multiple con 
tacts 4 would be connected to battery B 120 
via a wiper 253 of such other A line con 
nector. In any of these cases, it is obvious 
that the battery connection existing to mul 

80 

85 

90 

95 

tiple contacts 4, engaged by wiper 253 of the 
testing A line connector Fig. 6, will find its 125 
way via alternate contact 260 of the testing 
A line connector, its alternate contact 248, 
its alternate contact 234 and through relay 
TR, to ground, thus maintaining the said re 
lay TR energized. Since said relay remains 130 
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energized, circuit for the ringing relay 264 
continues open at contact 262. The busy 
signal is now transmitted from interrupter 
I (Fig. 6) through attracted armature 250 
attracted armature 261, normal contact 236, 
over the talking circuit to the left, via con 
densers 187,122 and 55, to the calling sub 
scriber's Substation, producing the cus 
tomary busy signal in his receiver, returning 
over the lower talking conductor to battery 
through the lower winding of relay 54. 
The calling subscriber being thus signalled 

that the called line is busy, replaces his re 
ceiver and the mechanisms of Figs. 1, 2, 3, 4 
and 5 are restored to normal substantially i 
the manner before described, except that the 
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restoring relay 110 of Fig. 2 receives its en 
ergizing current in a different way. Since. 
the circuit over the called line was not com 
pleted, the relays 118 and 113 in Fig. 2 re 
mained de-energized and relay 80 therefore 
continued energized by current through con 
tact 116 over conductor 75. When conduc 
tor 75 was opened at contact 45 of Fig. 1, 
relay 80 de-energized and caused energiza 
tion of the restoring relay 110 by current 
through contacts 115, 82 and 88. Since re lay 
remains inert and relay LR therefore has 
failed to operate. Under these circum 
stances, the release relay RR of the A line 
connector has continued locked via alternate 
contact 231, normal contact 238, contact 
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227-211, to ground at the A second selector 
Fig. 5, via normal contact 217 and attracted 
armature 222 until, in the release 3peration, 
relay 220 is de-energized. When this occurs, 
the locking circuit of relay RR in Fig. 6 is 
of course opened and the relay de-energized, 
said relay, by the retraction of its armatures, 
causing the restoration of the A line con 
nector and the generator switch P in the 
manner before described. 

It will be observed that the A second se 
lector Fig. 5, while restoring, by armature 
216, maintains ground on its multiple con 
tacts 202 so that until the A second selector 
has reached normal, it cannot be selected by 
any other A first selector. 
I will now explain the method of opera 

tion when a calling subscriber in an A ex 
change, as subscriber D, desires his line to 
be connected with that of the subscriber 
whose line terminates in one of the B ex 
'changes. For the consideration of this, the 
sheets of drawing are to be arranged as in 
dicated in Fig. 15. 
In the present description, it will be as 

sumed that the called subscriber's number 
is 12-323. 
The system contemplates that there may 

be a hundred or more B exchanges which 
may be private branch exchanges or smaller 
exchanges at outlying points. Such ex 
changes would be grouped by hundreds and 

has continued energized, relay 257. 

each 100 exchange would have, at the op 
erators controlling the A link trunks, a let 
tered button and groups of multiple ter 
minals controlled, as to their selectable char 
acter by such a button, in the banks of A 
link connectors assigned for use to the group 
of 100 exchanges, a master-switch being pro 
vided and also controlled by the lettered but 
ton for the group of exchanges to start an 
idle one of its proper A link connectors to 
make connection with multiple terminals of 
the A link trunk whose button for that 
group of exchanges may have been de pressed. 
In the present case, it will be assumed that 

the button lettered a in Fig. 2 is the button 
for a group of one hundred B sub-ex 
changes including that in which the called 
subscriber's line terminates. By the num 
ber 12, forming the first part of the called 
subscriber's number, is indicated the fact 
that his line terminates in the twelfth ex 
change of the a 100 exchange group and 
that a trunkline extending to that exchange 
must accordingly be selected. 
When now the subscriber D removes his 

receiver to initiate the second call, the A 
line selector and the A link selector of Fig. 
1 will operate in the precise manner before 
described to extend the calling line to an 
operator's position, and it will be assumed 
that the A link trunk shown in Fig. 2 is 
the one selected. The operator fain 
learned the called subscriber's number, will 
depress buttons ( m, n, o', p. of her op. erator's calling device, Fig. 2, and will 
thereafter actuate, the button a which will 
be depressed and, by its piece 92, will be 
locked by its corresponding pawi of the 
arm 93. The conductor 96, shown in Fig. 
2, extends to a master-switch shown in Fig. 
3 identical in arrangement with that shown 
at the upper left portion of Fig. 3, but 
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which controls the starting of a group of A 
link connectors, one being shown in Fig. 3, 
identical in circuit arrangement with those 
shown in Fig. 3, but which instead of having 
before them multiple terminals 104 con 
trolled by the b button, as in the previous 
case, will have before them multiple ter 
migals 104 of a different group controlled 
by the a button. These A link connectors 
will each be connected by trunk wires 177 
and 178, which in the present case will be 
local conductors and not conductors extend 
ing to a distant exchange to a B first se 
lector assigned for connections to the a 
group of one hundred sub or B exchanges. 
These first selectors, one being shown in 
Fig. 4", will be very similar in circuit ar 
rangement to that shown in Fig. 4. 
By the depression of the button as de 

scribed, the master-switch connected to con 
ductor 96 will automatically start an idle 
A link connector which will operate to se 
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lect the multiple terminals, 104', 106,107, 
thus connect.ng a B first selector for the a 
exchanges to the A link trunk of Fig. 2. 
Before the wipers of this. B first selector, 
will be ten groups of ten sets each of mul 
tiple contacts 280, 281, 282 and 282, the 
contacts of the first group being terminals 
of B second selectors for connection to sub 
exchanges 11 to 19 inclusive, and sub-ex 
change 10, the second group being common 
for connections to sub-exchanges 21 to 29 
inclusive, and subsexchange 20, and so on 
for the third, fourth and other groups of 
contacts. . When the operator's impulse 
transmitter of Fig. 2 starts operation fol 
lowing the selection of the A link trunk 
as before described, the operation of the 
spring lettered l will cause one operation 
of relay 108 and one de-energization and 
energization of relay PR of Fig. 4 which 
will thereon transmit an impulse to mag 
net PM’, causing the wipers of the B first 
selector, Fig. 4, to select its first group of 
contact terminals of B second selectors. A. de-energization of relay SR following as 
before, the B first selector Fig. 4 will there 
on automatically proceed to pick out an idle 
B second selector of the first group and 
render the same busy in the same manner 
in which the A first selector, as previously 
described, picked out an idle A second se 
lector. The impulse transmittgd by relay 
PR to the magnet PM traveises normal 
contact 552, while that transmitted by re 
lay SR to relay BR traverses normal con 
tact 551. 
The B second selector, Fig. 7, whose mul 

tiple terminals 280, 281, 282, 282 are those 
selected by wipers 201, 202, 203, 203 of 
the B first selector, Fig. 4, will have be 
fore it multiple terminals 301, 302,303, 304, 
of B link trunks, arranged in ten groups, 
the ten contact sets of the first group being 
terminals of B link trunks extending to 
the B exchange 11; the second group of 
ten sets will be terminals of B link trunks 
extending to B exchange 12; the third 
group to B exchange 18, and so on up to 
19, when the tenth group will be terminals 
connected to B link trunks extending to B 
exchange 10 or 0, all of these B exchanges 
of course belonging to the a group. 
As the operator's transmitter continues 

its operation, two de-energizations of relay 
PR will be produced and two impulses of 
current transmitted from ground through 
contacts 185, 552, normal contact 182, alter 
nate contact 190, normal contact 197, contact 
202-281, contact. 284 and primary magnet 
PM4 to battery B17, whereby the wipers of 
the B second selector will be moved two 
long 
ten multiple contact sets, the same being 
terminals of B link trunks to the number 
12 a exchange. The first impulse passed 

steps to select their second group of 

S335,39. 

in part through release relay RR and said 
relay, by its armature 305, locked itself to 
ground through contact 280-201. A de energization of relay SR, following the two 
de-energizations of relay PR, transmits an 
impulse from ground through contacts 185, 
551, normal contact 183, alternate contact 
194, contacts 200, 203- 282, 287, 307, the 

70 

contact of ring 300 between groups 1 and . 
2, wiper 300, alternate contact 308 and busy 
relay BR to battery, energizing the said 
busy relay, whose attracted armatures 290 
and 295 hold taking wipers 298 and 299 on 
open circuit while 5, 
short steps. Armature 293 energizes relay 
283 which, by armature 286, locks to ground 
at contact, 306. Armature 294 of relay BR. completes the generator circuit of secondary 
magnet SM° so that the said magnet begins 
to effect the short step travel of the switch. 

e switch is making its 
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Circuit may now be traced from battery 
B through busy relay BR, alternate con 
tact, 308, attracted armature 292 to the pri 
vate wiper 29, which passes over multiple 
contacts 302 of busy link trunks, relay 
BR* continuing energized in the usual way 
until wiper 297 finds a set of contacts 302, 
303, 304, whose contact. 302 is ungrounded, 
such ungrounded contact being that of an 
idle B link trunk. When this ungrounded 
contact is reached, relay BR' is de-energized 
and the B second selector Fig. comes to 
rest. When armature 292 engages its back 
contact, ground at armature 285 will be con 
nected via contact, 288 with wiper 29, thus 
grounding the multiple terminals 302 to 
render them busy. 
pleted from ground at armature 285 through 
contact 289, normal contact. 291, contact 
296-301, over wire 312, through cut-off 
relay 320 at the B cord trunk operator's 
position, energizing said cut-off relay, 
whereby the signal relay 31 is rendered in 
operable. 
The B first selector of Fig. 4", as shown, 

is provided with an extra wiper 203 which 
moves over the multiple contacts 282 of the 
B second selectors associated with the B 
first selector, so that contact. 203-282 has 
now been closed. When the secondary im 
pulse was transmitted by relay SR, resulting 
in the energization of relay BR, and conse 
quently of relay 283, the armature 287 of 
the latter relay was actuated to close a cir 
cuit from ground through contact, 282 
203, normal contact 200, closed contact 
195" and the relay 550 to battery B, which 
relay 550 energizes and by armatures 551 
552 shifts the ground at closed contact 185 
from the normal contacts of armatures 182 
and 183 to the normal contacts of springs 
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182" and 183". This change is produced for 
the reason that the de-energizations of relay 
PR in the operation of this part of the sys 
ten (after the B second selector has com 30 
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pleted its selection as just described) are 
to produce openings of the circuit of the 
upper talking conductor while holding a 
ground upon the lower talking conductor; 
similarly, the de-energizations of relay SR 
are hereafter to produce openings in the 
circuit of the lower talking conductor while 
maintaining a ground upon the upper talk 
ing conductor. Thus, each time relay. PR is de-energized, after relay 550 is energized, 
armature 182 will be retracted and spring 
182 will follow said armature in its retrac 
tion until normal contact 182 is closed, 
whereby ground from attracted armature 
552 will, via the winding of polarized re 
versing relay RV, be connected to the lower 
talking conductor through closed contact 
183-183. Immediately after the closing of 
normal contact 182, the further retraction 
of armature 182 opens the upper E. conductor. When relay SR is de-energized, 
the closing of normal contact 183, resulting 
on the release of armature 183, places 
ground via alternate contact 551, normal 
contact 183, closed contact 182-182 upon 
the upper talking conductor, and as arma 
ture 183 continues its back motion, the cir 
cuit of the lower talking conductor is opened. 
It is thus seen that the relays PR and SR 

are capable of controlling selective switches 
after two different methods of operation at 
different stages of connection, the first method. being by causing energizations of 
magnets by grounding their circuits; the 
second, or substituted method, being by causing the de-energization of electromag 
nets by opening their circuits. This shift 
ing the methods of control of switch ad 
justing relays is believed to be broadly 
novel and will be claimed in broad terms. 

It will be remembered that although the 
n° button was depressed, four impulses will 
be transmitted from the operator's trans 
mitter and four de-energizations of relay 
PR will now be produced. The first of 
these is a preliminary impulse and is em 
ployed to shift the wipers of the B trunk 
controller of the selected B link trunk of 
Fig. 8 a single step to connecting position 
with the conductors of the switch pair com 
prising a B third selector and Bline con 
nector, which said wipers have theretofore 
selected. . 

As above mentioned, the de-energization 
of relay PR now opens the upper talking 
conductor and grounds the lower talking 
conductor. The grounding of the latter 
closes a circuit from battery B through 
the relay 370 of the B trunk controller, con 
tact 368, contact 380-381, conductor 386 
and wiper 378, normal contact 369 over the 
trunk wire 363, contacts 304-299, 295, al 
ternate contact. 287, contacts 282-203, 200, 
alternate contact 194, contact 183-183, 

2. 

polarized relay RV, in a direction not to ac 
tuate said relay, normal contact 182, alter 
nate contact 552 to ground through attract 
ed armature 185. Relay 370 is thereby en 
ergized and its armature closes generator 
circuit for magnet 371 which magnet re 
ceives an impulse and steps the wipers of the 
B trunk controller one step, whereby wiper 
372 continues in engaging the broad con 
tact 373, wiper 374 moves to engage contact 
375, wiper 376 to engage conductor 387, 
wiper 378 to engage conductor 388, the movement of said wiper opening the ener 
gizing circuit of relay 370 whereby but the 
single actuation of magnet 371 is permitted, 
wiper 380 moves to open circuit and wiper 
382 moves a step but continues to engage 
broad contact 383. 
The connection has now been extended 

from the calling subscriber's line through 
to the B third selector and the succeedin 
three impulses of the third group will ad 
just the B third selector (Fig. 9) to select 
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the group of B line connectors assigned for 
connections to the hundred lines including 
that of the called subscriber; and the fourth 
and fifth sets of impulses transmitted will 
adjust the B line connector to select the 
particular line out of the hundred. 

Before describing in detail the sequence 
of operation now occurring, I will briefly 
refer to the more important peculiarities 
of a switch pair such as the B third selector 
and the B line connector shown in Figs. 9 
and 10. . 

Each B line connector is capable of oper 
ating either as an automatic switch to seek 
out and connect with any line of its group 
as a calling line, directively operated to 
pick out and connect with and test any line 
of its group as a called-for line. When op 
erating as an automatic switch, it is con 
trolled as to its starting by 
switch mechanism X. When it is to be op 
erated under directive control to connect 

the master 
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with a called-for line. the B line connector 
must first have been picked out by some B 
third selector, which may be the B third 
selector in permanent association with the 
particular B line connector or it may be by 
respective B line connector. Each B line 
connector (Fig. 10) has multiple contacts 
437-438 appearing in the banks of the B 
third selectors in the appropriate groups 
there and also has multiple private contacts 
436 appearing in the banks of the B third 
selectors other than the one especially asso 
ciated with the particular B line connector. 
At such associated B third selector a non 
multiple private contact 436 is provided and 
this non-multiple contact will of course be 
associated with talking contacts 437-438. 
The set including the non-multiple contact 
436 will be the first contact set in the per 
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manently associated B third selector of the 
group of B line connector contacts pertain 
ing to the line group which the particular B 
line connector serves but it will be the only 
contact set of that group, there being the 
usual nine other contact sets provided. 

It is immaterial whether the B third se 
lector, which is placed in connection with the 
B second selector as before described, has, or 
has not permanently associated with it a B 
line connector for the called line group to. 
which connection is to be finally completed. 
If, however, it should happen that the B 
third selector already has linked with it a 
B line connector for that group, the wipers 
426, 427, 428, 429 of the B third selector would be adjusted to the proper group posi 
tion and then would make but a single short 
step engaging the non-multiple private con 
tact 436 and the line contacts 437-438. It 
is to be noted that this first private contact 
436 will usually be idle as respects its as 
sociated B third selector because were the 
B line connector in use, its being in this con 
dition would have prevented the selection 
and operation of the associated B third se 
lector as will hereafter appear. However, if 
a B line connector has connected to a calling 
line and the called line were in the same 
hundred in the same B exchange, then the . 
B third selector would pass over the non 
multiple contact 436 and select an idle mul 
tiple contact 436. 
The B line connector is, as will be under 

stood from the preceding, to a large extent. 
independent of the B third selector with 
which it is permanently associated inasmuch 
as it is capable of being selected by some 
other B third selector and rendered busy 
and is also capable of being started from 
a calling subscriber's line and operating in 
dependently of its B third selector. 

Similarly, the permanently associated B 
third selector of a B line connector, is, to 
a certain extent, an independent switch and 
can select a group and then an idle switch 
out of a plurality of groups in the usual 

8. - 

The linking together of the B line con 
nector and B third selector is accomplished 
by the by-path talking wires 433-434 cand 
by the wires 431, 385,384 and 435. 
Since a switch pair. can be placed in use. 

from either end, that is, in response to an 
in-coming call or out-going call, it is neces 
sary that where one of the switches of a 
pair is rendered busy, the avenues of ap 
proach to the other switch of the pair shall be closed. This is accomplished by placing 
guarding electrical conditions upon the va. 
rious contacts by which the switch may be in 
any way influenced from an external point." 
As before indicated, the B line connector 

may normally be rendered busy by a ealling 
65 line causing it to start in operation to seek 
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out such line. It may also be rendered busy 
by being selected by some other B third se lector. in the first of these cases, the effect 
is produced by closing circuit through the 
wiper 490 of the master-switch mechanism 
X and in the second of these cases, a selection 
is effected by some other B third selector 
of the multiple contacts 436, 437, 438. 

In the present case, therefore, namely that 
in which a call has ?ome in over the B third 
selector (Fig. 9) via the B second selector 
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Fig. 7), it is necessary to at once render. 
the multiple private contacts 436 busy and 
to render contacts at wipers 490 and 491 of 
master-switch X of such electrical character 
that the master-switch wipers, if already 
engaging them, will be moved off from them 
and also such that the said wipers will be 
incapable of coming to rest engaging them 
until the switch pair have been fully re 
stored to normal. As soon as the B trunk 
controller was caused to make its single 
step, relays PR and SR were immediately 
energized by current from positive battery 
B', through relay PR to the left over the 
upper talking conductor, through contact 
182-182, through polarized relay RW in 
a direction not to actuate said relay, through 
closed contact 183-183 and to the right 
over the lower talking conductor and 
through relay SR to battery A. Attracted 
armatures 414-415 operated release relay 
RR whose armature 408 energized relay 40b 
from ground at wiper 382, said relay 405 
by armature 406 then locking itself to said 
ground. Armature 406 disengaging its nor 
mal contact opened a circuit which had pre 
viously existed, traceable from ground at 
wiper 382 over conductor 435, contact 478, 
and to the contact of the switch pair (Figs. 
9-10) at the master-switch X. Assuming 
that the wipers 490-491 of the said master 
switch are at this time resting engaging the 
contacts of the switch pair (Figs. 9 and 10), 
its operating relay 492 will have been ener 
gized by current from battery B9 to ground 
over conductor 435 and, the armatures of 
said relay 492 being attracted, the generator 
circuit for magnet 493 will have been held 
open and the common wire extending to the 
alternate contacts of armatures 12 of line 
relays 10 will have been held connected to 
the starting wiper 490. The opening of nor 
mal contact 406 de-energizes relay 492, 
wiper 490 is placed on open circuit and the 
generator circuit for magnet 493 is closed, 
the master-switch X then initiating travel of 
its wipers in search of contacts of a switch 
pair whose contact associated with wiper 
491 is on closed circuit to ground which con 
dition will mean that neither the B third 
selector or B line connector of that pair is 
in use and that a B trunk controller has con 
nected its B link to the switch pair when the 
amaster-switch will, of course, stop, the re 
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lay 492 being energized in consequence of 
the said ground. 
We have seen that the primary impulses 

of the third set transmitted from the oper 
ator's impulse transmitter caused one step 
of the wiper of the B trunk controller with 
the results indicated. The immediately fol 
lowing three de-energizations of relay PR at 
Fig. 4 will cause three de-energizations of 
relay PR while holding relay SR ener 
gized. Each de-energization of relay PR 
transmits a current impulse from ground 
through attracted armature 409 through nor 
mal contact 412, contact 417, magnet PM 
to battery B, and said magnet PM is ac 
tuated three times to produce three long 
steps of wipers 426, 427, 428,429 and 430 to 
select the third 
associated with them, said group being ter 
minals of B line connectors for the three 
hundreds group of the abranch exchange. 
With the first step, off-normal contacts 
ON and ON were shifted, the shifting of 
contact ON placing a ground over conduc 
tor 384 upon the multiple private contacts 
436 of the B line connector so that no other 
B third selector can, after the first step of 
the switch in Fig. 9, select the said Bline 
connector until the B third selector has 
reached its normal position. It will be seen 
that the multiple contacts 436 of the B line 
connector were already grounded by the 
conductor 384 by wiper 372 at the B trunk 
controller and normal contact 366; therefore, 
a B line connector will be busy with respect 
to B third selectors (other than the one 
paired with it) whenever a B trunk con 
troller is engaging contacts of the switch pair, and in addition as long as the paired 
B third selector is A.E. 
A de-energization of relay SR, Fig. 4, de 

ing the relay PR energized. The de-ener 
gization of relay SR causes an impulse of 
current to flow from ground through at 
tracted armature 409, normal contact 413, 
normal contact 420, attracted armature 410 
through the contact of ring 430 between 
groups 2 and 3, over wiper 430, alternate 
contact 411, busy relay BR to battery B, 

It will first be assumed that the B line con 
nector (Fig. 10) paired with the B third se 
lector (Fig. 9) is assigned for connection 
with the third hundreds group of subscrib 
ers of the a' exchange. In such case, on the 
energization of relay BR, circuit will be 
closed through magnet SM by armature 424 
and a short step of wipers 426,427, 428,429, 
430 will be made, the said wipers as before 
indicated, then coming to engage respec 
tively the non-multiple contact 436 and mul 
tiple contacts 437, 438, 429 of the B line 
connector, (Fig. 10). The movement of 
wiper 430 opens the initial E. cir cuit of relay BR which thereon depends, for 

EP of multiple contacts 

its further energization, upon a circuit ex 
tending from battery B through said relay 
BR, AirAte contact 411, alternate contact 
422, to wiper 426 and a contact engaged thereby. Site the B line connector Fig. 10 
is at normal, contact 436 is ungrounded, no 
locking circuit for relay BR exists and the 
relay de-energizes, a single step of the switch wipers only being produced. 
As soon as relay BR energized as before 

described, its armature 423 energized the 
relay 416 whose armatures were attracted, 
armature 419 locking said, relay to ground 
at contact 409. A circuit has now been es 
tablished through to a B line connector of 
the appropriate group and further opera 
tions of relays PR and SR of Fig. 9 will be 
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effective to adjust said line connector to con 
nection with the called-for line. 
Before proceeding with the description of 

the operation of the B line connector, we 
may consider the features of operation aris 
ing when it is assumed that the B line con 
nector, Fig. 10, paired with the B third se 
lector, Fig. 9, is not assigned for connection 
to the group including the line of the called 
subscriber. In such case, of course, the B 
third selector will have to select some set of 
multiple contacts 436, 437, 438 among its 
third group. In such case, the third group 
will not include the non-multiple contact 436 
and associated contacts 437, 438, 439, as in 
the previous case, but the said third group 
will comprise ten sets of multiple contacts 
436, 437, 438. 
Under these circumstances, succeeding 

locking circuits for relay BR will be estab 
lished via wiper 426 and successive engaged 
multiple contacts 436 until a private mul 
tiple contact 436 of a B line connector is 
selected which B line connector pertains to 
an idle switch pair. A switch pair whose B 
line connector will be capable of selection in 
this manner must be one disconnected from a 
B link trunk for otherwise the multiple con 
tacts 436 will be grounded over conductor 
384 via wiper 372, and normal contact 366 
of the B trunk controller. Further, such se 
lectable B line connector must be one whose 
associated B third selector is at normal, 
otherwise the multiple contacts will be 
grounded at off-normal contact ON1 of its 
B third selector. It must be one not already 
selected by another B third selector or the 
multiple contacts 436 will be grounded via 

- wiper 426 of such other B third selector, its 
normal contact 422 and its alternate contact. 
418. Such B line connector must not have 
been placed in use owing to a call initiated 
from one of its lines having caused it to 
operate as an automatic switch or the mul tiple contacts 436 will be grounded either. 
at alternate contact 459 if the switch is 
traveling or via alternate contact 484 of re 
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B line connector has already connected the 
calling line. third selector engages, by its wipers, multi 
ple contacts of a B line connector not ren dered busy by having its multiple contact 
436 grounded in one of these several ways, 
the relay BR5 will be de-energized and, by 
its retracted armature 422, will place ground 
via attracted armature 418, upon the multi 
ple contacts 436 rendering the switch pair, 
whose B line connector has been selected, 
busy. At this point it may be stated that the 
placing of ground upon contact 436 per 
taining to an idle switch pair as just de 
scribed, renders the said switch pair which 
was previously selectable by any B trunk 
controller that might have engaged termi 
nals thereof, busy, with respect to the B 
trunk controllers, by grounding the mul 
tiple contact 373 at the various B trunk con 
trollers so that any such controllers engag 
ing multiple contacts of the switch pair to 
which the selected B line selector belongs 
will find the said switch pair unselectable on 
account of this ground. Since, as before 
made manifest, the master-switch mecha 
nism X is only capable of selecting and stop 
ping its wipers in engagement with contacts 
of a switch pair which are in connection with 

... a B trunk controller, the wipers of said 
master-switch were not in engagement with 
the contacts of the switch pair. whose B line 
connector has been selected at the time the 
selection occurred; nor will they be enabled 
to stop upon the contacts of that switch pair 
should they thereafter engage them, since 
no B trunk controller can be engaging its 
contact of such switch pair as just indicated. 
Having now indicated the two manners in 

which the B third selector of Fig. 9 can se 
cure a B line connector of the appropriate 
group, the operation of the B line connector 
will be described, it being understood that 
it is the same without regard to the manner. 
in which it has come to be selected. 
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As the operator's transmitter continues in 
its revolution, a fourth set of impulses con 
sisting of two impulses will be transmitted 
which will result in two deenergizations of 
relay PR and two de-energizations of relay 
PR. Thereby, two impulses of current will 
be transmitted from ground at armature 409 
(Fig. 9) through normal contact 412, alter 
nate contact 417, normal contact 421, contact 
427-437, and normal contact 481; this first 

60 

impulse passes through normal contact 440 
and through release relay. RR to battery 
B?, said relay RR energizing and locking 
itself via armature 440, contact at 483 and 
over the grounded conductor 384. Arma 
ture 441 will be attracted before the first im 
pulse ceases and said impulse will then 

65 
traverse said attracted armature 441, normal 
contact 446, private magnet PM to battery, 

As soon, however, as the B. 

2,425,726 
the actuation of said magnet causing a long 
step of the wipers 453, 454, 455 and 456. 
The second impulse will pass through mag 
net PM only since armature 440 is attract 
ed, and said magnet PM will cause a second 
long step of the wipers of the B line con 
nector and bring them adjacent to the second 
oup of line contacts including those of 

ines numbered 12-321 to 12-329 followed 
by contacts of line 12 320. An ensuing en ergization of relay SR will de-energize relay 
SR and a current impulse will flow from 
ground through armature 409, normal con 
tact 413, alternate contact 420, normal con 
tact 425, contact 428-438, normal contact 
488, via attracted armature 443, and locking relayLR to battery B, energizing the re 
lay LR" which, by armature 445, locks itself 
to ground at alternate contact 439 and by 
arnature 446 disconnects primary magnet 
PM from normal contact 481 and connects 
secondary magnet SM thereto. 
By the operation of the impulse transmit 

ter, a fifth set of impulses comprising three 
will de-energize relay PR three times and 
three impulses of current will be transmit 
ted from ground through attracted arma 
ture 409 over the before traced path to the 
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B line connector, through contact 441, alter 
nate contact 446, normal contact 44 and 
secondary magnet SM to battery. Said sec 
ondary magnet now produces, in response to 
these impulses, three short steps of the switch 
wipers and they will come to rest engaging 
the multiple contacts 4-5-6 of the third 
line of the selected group being the lines of 

95 

subscriber 12-323 whose substation W is . 
indicated at the right of Fig. 10. Obviously, the next step in the operation 
of the system is the testing of the called sub 
scriber's line. Going back for a moment, it 
will be seen that the test relay TR was ener 
gized when relay RR attracted its armature 
on the first primary impulse transmitted to 
the B line connector, the circuit of said 
relay TR' including normal contact 449, and 
attracted armature 442. A final de-ener 
gization of relay SR transmits a current 
impulse over the before traced path through 
normal contact 488, through the ring 456°, 
the wiper 456 now engaging said ring, nor 
mal contact at 450 and through locking relay 
LR to battery, said relay LR then locking 
itself via armature 450 to ground at alter 
nate contact 439. Attracted armature 449 
disconnects the test relay TR from its pre 
vious battery connection and connects the 
winding of said relay via alternate contact 
465 of relay TR and normal contact 460 to 
the test wiper 453. If the called line be 
busy, the multiple contact 4 now engaged 
by wiper 453, will be connected to battery 
and relay TR will continue energized 
whereby the busy signal from interrupter I 
will be transmitted to the calling substation 
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via attracted armature 451, attracted arma 
ture 466, normal contact 481 to the, left over 
the upper talking conductor to the calling 
substation, making the usual noise in the 
receiver whereon the calling subscriber will 
replace his receiver upon the switch hook 
and all apparatus will be restored, as here 
inafter explained. 

It will at present be assumed, that the 
called line is idle, in which case the multiple 
contacts 4 will be connected to ground only, 
via normal contact 11 and cutoff relay 13. 
Test relay TR will thus have both terminals 
of its winding connected to points of equal 
potential; said relay will be de-energized 
and its armature will be retracted. When 
this occurs, battery B' is connected via nor 
mal contact 465, normal contact 460, contact 
453-4, normal contact 11 and cut-off relay 
13 to earth whereby the cut-off relay 13 is 
energized and attracts its armatures to com 
plete the talking circuit and to cut-off line relay 10. 

Battery having thus been placed upon the 
private multiple contacts 4, the called line 
is protected from seizure by any other B 
line connector operating as a directively con 
trolled switch; and as the said contact is also 
connected to ground through the cut-off 
relay, no B line connector, operating as an 
automatic switch, can make connection With 
the called-for line, as will hereafter appear. 

Retracted armature 467 of test relay TR 
has now connected interrupter I via attract 
ed armature 452 of relayLR with generator 
relay GR and battery, said relay being alter 
nately energized and de-energized, including 
and excluding generator G from the circuit 
of the called line, to periodically ring the 
bell at the substation in the well known man 
ner. When the called subscriber removes 
his receiver, the hook lever l closes a con 
ductive circuit through the substation, and 
as soon as the armatures of relay GR are 
retracted, current will find its way from bat tery B. through the upper winding of in 
ductance 476, through relay 473 and its non 
inductive shunt, normal contact 464, upper 
armature of relay GR, normal contact 458, 
contacts 454-5, 15-14, through the Sub 
station, returning through contact 6-4.55, 
normal contact 462, lower armature of relay 
GR, contact 468, through relay 47 and its 
non-inductive shunt and through the lower 
winding of inductance 476 to ground. This 
current flow energizes the called substation 
transmitter for talking and results in the 
energizations of relays 473 and 477. The 
attracted armature 478 energizes the relay 

60 

ture 487 opens the interrupter circuit pre 

65 

480 which, by armature 485, locks itself to 
ground at off-normal contact ON', arma 
venting further actuation of relay GR, so 
that ringing current ceases to be applied to 
the called line. Armatures 481 and 488 en 

as 
gage their alternate contacts, completing 
the talking circuit at the B line connector. 
Armature 482 shifts the locking circuit of 
release relay RR from the private conductor 
384 and connects it through to ground at at 
tracted armature 478 so that the control of 
release relay RR no longer depends upon 
the private conductor, but is directly con 
trolled by the called subscriber by his con 
trol of relay 477 and the release of the B 
line connector is so turned to the called sub 
scriber. 
though attracted, have no operative effects 

; upon the mechanisms of the switch pair 
under the present conditions of operation. 
With the attractions of armatures 481 and 

488, the battery B was bridged across the 
talking conductors of the B third selector, Fig. 9, and as the reversing relay 389 is in 
bridge of said conductors, the said relay is 
operated and reverses the connections of bat 
teries B and A to conductors 387 and 
388 and so to the conductors 362 and 363 
of the B link trunk. The reversed current 
will now find its way to the left over the 
talking conductors through the B second 
selector and the polarized reversing relay 
RV of the B first selector, said reversing 
relay then attracting its armatures to in 
turn reverse the connections of batteries B 
and A to the trunk wires 177 and 178, the 
reversed current then flowing over the talk 
ing conductor to the left and through the 
polarized relay 118 at the A link trunk, 
causing its armatures to be actuated. The 
operation of the relay 118 causes, just as de 
scribed in connection with the first circuit 
diagram, results in the energization of re 
lay 113 and the actuation of the polarized 
battery reversing relay 57 at the A linese 
lector, whereby the direction of current flow 
in the calling subscriber's line is reversed 
as before described. As in the previous in 
stance, the transmitter of the calling sub 
station is supplied by current from battery 
B, finding its way through the lower wind 
ing of relay 54, to the left over the lower 
talking conductor, through the substation, 
returning over the upper talking conductor 
and to ground through the upper winding 
of relay 54. The two subscribers are now 
in conversation, the talking circuit being 
traced throughout the exchange by the heav 
ily marked conductors. w 
When the subscribers finish their conver 

sation, they replace their receivers. This 
act on the part of the calling subscriber D 
causes the restoration to normal of the 
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switches of Fig. 1, the mechanism of the A. 
link trunk Fig. 2, the Alink connector Fig. 
3, the B first selector Fig. 4, the B second 
selector Fig. 7, the B trunk controller Fig. 
8, and the B third selector Fig. 9. The res 
toration of the B line connector is controlled 
solely by the called-for subscriber, and if he 
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first replaces his receiver, he will also cause 
to be restored to normal the B third selector 
and the B trunk controller. The other mech 
anism, however, in this latter case will re 
main for the calling subscriber to restore. 
It is thus seen that the calling subscriber 
restores the apparatus up to and including 
Fig. 7 and may restore the apparatus of Fig. 
8 and Fig. 9; and the called subscriber re 
stores the apparatus of Fig. 10 and may 
restore the apparatus of Figs. 8 and 9. 

It will be assumed that the calling sub 
scriber first replaces his receiver, whereon 
the A line selector, the A link selector the 
A link trunk mechanism, and the A link 
connector will be restored as in the previ 
ous case. As soon as, in this process of op 
eration, relays PR and SR are de-energized 
the retraction of their armatures 180 and 
181 de-energizes release relay RR', and its 
retracted armature 186 closes circuit from 
battery B8, through busy relay BR, nor 
mal contact 186 to ground through the off 
normal contact ON. Relay BR thereon at 
tracts its armatures, 199 closing the gen 
erator circuit of secondary magnet SM, and 
the said magnet now steps the switch around 
to normal, when contact ON will be opened 
relay BR de-energized, and the circuit of 
magnet SM opened. Armature 200 de 
energizes relay 550. 
The retraction of armature 185 opened 

the circuit of relay 189 so that as soon as 
armature 198 of relay BR was attracted, 
ground was removed from the private wiper 
201. Consequently, release relay RR of 
Fig. 7 was de-energized and its armature 
308, falling back, closed the circuit from 
ground at off-normal contact ON', through relay BR to battery B", said relay then 
energizing and, by armature 294, closing 
the circuit of secondary magnet SM which 
now steps the B second selector around to 
normal, when the opening of contact ON 
stops the switch by de-energizing relay BR. 
As soon as the circuits of the talking con 

ductors at the B first selector were opened 
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on the de-energization of relay RR', the re 
lays PR and SR at the B third selector, 
Fig. 9, were de-energized and their retracted 
armatures 414-415 de-energized the release 
relay RR, whereon the retracted armature 
411 closed circuit from ground through al 
ternate contact ON, relay BR to battery, 
which relay then attracted its armatures, 
whereof 424 closed the generator circuit for 
magnet SM which steps the wipers around 
to normal, when contact ON is restored, 
de-energizing relay BR and preventing 
further actuation of magnet SM. Con 
tact ON' is also shifted to normal, and the 
mechanism of Fig. 9 is then in its normal 
condition. Retracted armature 408 closed 
circuit from ground at wiper 882 via con 
tacts, 383, 408, alternate contact 407, wires 
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385', 385, contact. 375-374 and relay 364, 
which by armature 367 closes generator cir 
cuit for magnet 371 which steps the IB trunk 
controller in search of an idle switch pair, 
relay 364 by armature 366 being energized 
by successive locking circuits via wiper 372 
until the idle switch pair is reached. 
When now the called-for subscriber re 

places his receiver, the relays 473 and 477 
are de-energized, the opening of contact 478 
de-energizing the release relay RR by 
whose de-energization the restoration of the 
B line connector is set in train of progress 
by the closing of circuit as follows: from 
battery B", through the relay 457, through 
the alternate contact ON', normal contact 
444 of relay RR", through normal contact 
475 and relay 469 to ground, energizing the 
relays 469 and 457. Relay 469, by armature 
471, locks itself in series with relay 457 so 
that, on the energization of the latter, the 
closing of alternate contact at 458, which 
will cause relay 473 to be again energized, 
does not affect the circuit of relays 457 and 
469. Attracted armature 461 of relay 457 
connects interrupter I through magnet SM 
with battery, so that the magnet steps the 
wipers of the B line connector around to 
normal, when the opening of alternate con 
tact ON will de-energize relays 457 and 
469, preventing further actuation of mag 
net SM, the switch then coming to rest. 
When the B line connector reaches normal, 
the opening of contact (ON1 will unlock 
and de-energize the following relays: 480, 
LR" and LR, when the mechanism of the 
B line connector will be in its normal con 
dition. As soon as relay 457 was energized 
as before described, the circuit through the 
cut-off relay 13 of the called line was opened 
and the line circuit was thereon restored 
to its normal condition. 

If it has not already been released by the 
calling subscriber, the restoration of the B 
trunk controller Fig. 8 was initiated as soon 
as relay 469 became energized, armature 
470 then closing circuit over a conductor 
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385, conductor 385, wiper 374, relay 364 
to battery B, whereon said relay attracted 
its armatures, armature 367 closing the gen 
erator circuit of operating magnet 371, 
whereon the travel of a B link controller is 
initiated and continues until the relay 364 
now connected, by its attracted armature 
366 with a private wiper 372 of the B trunk 
controller, is by said wiper, placed in circuit 
with a contact 373 of a switch pair connect 
ed with a conductor 384 which is unground 
ed. Such conductor will be found when the 
wiper 872 engages a contact 373 belonging 
to a switch pair whose B third selector and 
B line connector are both in their normal 
positions and one such that its multiple con 
tact 373 has not already been selected by a 
B trunk controller. The relay 364 will then 
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be de-energized and its armatures retracted, as before described. This is the method of 

10 

15 

armature 366 grounding the multiple con 
tact 373 and rendering the switch pair se 
lected busy to the other B trunk controllers. 
At such time the apparatus will of course be 
in the condition shown in Figs. 8, 9 and 10 
and a ground connection will exist from the 
grounded wiper 382 through the contact 383. 
of the switch pair found idle, its conductor 
383, its normal contact 406, over conductor 
435, contact 478 and to the contact pertain 
ing to the switch pair before wiper 491 of 
the master switch mechanism X, so that 
when the master-switch has its wipers 
brought to engage the contacts of that switch 
pair, it will have its relay 492 energized and 
will stop in connection therewith, ready to 
start the B line connector of the selected 
pair in response to the initiation of a call 
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from one of the lines. . 
if it be assumed that the called-for sub 

scriber has replaced his receiver in advance 
of the calling subscriber, the release of the 
B line connector and the B trunk controller 
would proceed just as before described; and 
as soon as relay 364 of Fig. 8 was energized, 
causing the wipers 376 and 378 to disengage 
conductors 377 and 388, relays PR and 
SR of the B third selector would be de 
energized and the restoration of that switch 
be effected as before described. 
If instead of the called line being found 

idle, the said line had been found busy, the 
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calling subscriber in response to the busy. 
signal would have replaced his receiver and 
the apparatus would have been restored in 
the manner generally similar to that before 
described. In this case, however, the B line 
connector and the B trunk controller would 
have been restored, responsive to the act of 
the calling subscriber. Since the called sub 
scriber had not answered the call, the relay 
480 would have remained inert and the re 
lease relay RR of the B line connector 
would have been locked by its armature 440 
through normal contact 483 to ground over 
the private wire 384. When in the course 
of these release operations which would pro 
ceed to include the B third selector as 
before, the said B third selector, Fig. 9, 
has its relays PR and SR de-energized, the 
release of armature 408 of relay RR closes 
circuit from the grounded wiper 382, Fig. 8, 
normal contact 408, attracted armature 407, 
wires 385, 385, wiper 374, and through rela 
364 of Fig. 8 to battery, whereon the 
trunk controller starts its travel, coming to 
rest engaging an idle switch pair as before 
described. 
reaches normal, off-normal contact ON is 
shifted and the locking circuit of relay RR 
is opened, since wiper 372 of the B trunk 
controller has left contact 373. On the re 
sulting de-energization of relay RR, the B 
line connector, Fig. 10, restores to normal, 

dreds, 

hen the B third selector now 

release when the called subscriber's line hap 
pens to be in the group which the B line con 
nector, paired with the B third selector, 
which was selected by the B second selector, 
serves, the B third selector thus having se 
lected by its wipers its own paired Bline 
connector. If, however, the B third selector 
one paired with it, the release of such Bline 
scriber does not answer, would occur as soon 
as relay BR of the B third selector was en 
ergized, this alone being sufficient to open 
the locking circuit of release relay. RR. 
The multiples of the contacts 373,375, 377, 

379, 381 and 383 of the switch pairs, before 
the wipers of the B trunk controllers may be 
divided after any approved fashion. If it 
be assumed that the branch exchange has a 
full one thousand lines, it may be assumed 
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had picked out a B line connector, not the . 
75 

connector, in the case where the called sub 
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that a maximum often per cent or one hun 
dred lines will be calling lines at one time. 
It may further be assumed that more than 
one-half of the , calls from the branch. ex 
change will be for lines terminating in the 
same exchange and that a maximum of, say, 
thirty-five or forty lines of this branch ex 
change will have to be connected at one time 
either as calling lines or called-for lines 
with lines outside of its own branch ex 
change. In such case, fifty Blink trunks for 
the branch exchange would be adequate, al 
lowing, say, thirty-five or forty trunk lines 
for outside calls and from ten to fifteen 
trunk lines in excess of these, which would 
be available for emergencies and for the 
method of operation wherein a B link trunk 
is employed only for transmitting directive 
impulses back to switches of its local ex 
change, the B link trunk being thereafter immediately freed. 

Inasmuch as to get the full use out of the 
B link trunks, enough switch pairs should 
be provided so that when a B trunk con 
troller was started into operation it would 
never fail to quickly find an idle switch 
pair so as to soon become again available for 
use, there should be provided a greater 
number of switch pairs than there are B link 
trunks with their B trunk controllers. One 
hundred switch pairs would prima facie give 
the usual ten per cent trunking basis, but 
because, as previously stated, a connection 
between two local branch exchange lines 
will, if the two lines be in different hun 

yies, line connector of one 
group, a B third selector paired therewith, 
and another B line connector of another 
group to make connection with the called 
line, there will be for each such connection 
a B third selector rendered busy and yet not actively employed or adjusted in the con 
nection. Thus for some of the connections, 
four switches will be employed and a con 
siderable percentage of calls will be ex 
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pected to be of this character-to say noth 
ing of those for distant B exchanges-and 
one hundred switch pairs or two hundred 
switches will result in a considerably less 
than ten per cent trunking facilities. It 
may therefore be desirable to provide not 
less than two hundred switch pairs for one 
thousand lines, this of course depending 
upon traffic requirements in every case. As 
each B trunk controller requires a two step 
space for each switch pair, the switch pairs 
are preferably divided into groups of not 
more than fifty pairs per group, and each 
such group would have its pro rata of B link 
trunks of that exchange individual to it. 
Thus if two hundred switch pairs were pro 
vided, they may be divided into four groups 
of fifty pairs each, and the multiple con 
tacts, at the B trunk controllers, of the 
switches of each group would be multiplied 
at one-fourth of the B trunk controllers pro 
vided; or the switch pairs might be divided 
into still smaller groups and the B trunk 
controllers divided into a corresponding 
number of groups. Thus each two hundred 
or three hundred lines of a B exchange 
might have its switch pairs included in one 
group and these lines would then be capable 
of reaching other exchanges and of being 
reached from other exchanges over certain 
ones of the B link trunks only. The ar 
rangement of multiples will in any case be 
such as the particular requirements of the 
case may demand, an important feature to 
be borne in mind in organizing such a sys 
tem being that at all times there should be 
an idle switch pair for each group of lines 
having a B link trunk resting in connection 
with it so that each group will have facilities 
enabling any calling line of the group to be 
promptly extended to the central office and 
its call there indicated. . 
Assuming that the subscriber W of the B 

exchange desires his line to be connected for 
conversation with that of a subscriber of 
an A exchange, the sheets are to be arranged 

. the order indicated in Fig. 16, circuit 
o. 3. 
When the calling subscriber W removes his 

receiver, a conductive circuit is closed 
through the substation, permitting the flow 
of current from battery B', through normal 
contact 14, over the line limbs to normal 
contact 17 and relay 10 to ground, ener 
gizing the said relay which, by armature 11, 
places battery from B' upon the multiple 
contacts 4, at the same time removing ground 
from the multiple contacts 4 renders them 
selectable by any B line connector traveling 
as an automatic switch and renders them 
busy against any B line connector testing 
them as a directively operated switch. At 
tracted armature 12 of relay 10 closes cir 
cuit through the common conductor extend 
ing to master-switch X, current flowing 
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through the wiper 490, and the contact of 
the idle switch pair then engaged by the 
master-switch X, through normal contact 
ON at the 13 line connector of the .. 
and through its relay 457 to battery B'. 
The energization of relay 457 closes circuit 
from interrupter I, through attracted arma 
ture 461, secondary magnet SM" to battery, 
so that as long as relay 457 remains ener gized, magnet SM" will move wipers 453, 
454, 455, 456, successive short steps in search 
of multiple contacts 4 of an unselected call 
ing line. Armature 460 of relay 457 con 
nects the relay's winding with the private 
wiper 453, while contact ON opens the 
original energizing circuit of relay 457. 
Selected calling lines, selected called lines, 
and normal non-calling lines will all have a 
ground connection on their multiple con 
tacts 4 through their respective cut-off re 
lays 13, so that relay 457 will continue en 
ergized over successive locking paths estab 
lished through wiper 453 and successive con 
tacts 4 until the calling line contacts are 
reached, at which time the relay 457 will 
have both terminals connected to battery 
and the relay will therefore ide-energize, 
leaving the wipers of the B line connector 
in engagement with the contacts of the 
called line W. As soon as relay 457 ener 
gized, alternate contact at 458 was closed, 
resulting in the immediate operation of re 
lay 473, when circuit may be traced from 
ground, through normal contact 439 of re 
lay RR° through normal contact 470, at 
tracted armature 474, over wire 431, relay 
402, to battery, energizing the relay 402, 
whereon the relay 392 is operated by cur 
rent through attracted armature 403, nor 
mal contact, ON to ground. The attracted 
armatures 393 and 396 of this relay complete 
paths capable of transmitting voice currents 
from armatures 481 and 488 of the operat 
ing B line connector, over wires 433 and 
434, to the talking conductors of the B third 
selector. Armature 395 of relay 392 grounds 
conductor 386 so that the B trunk controller 
wipers make a single step to connecting po 
sition with the B third selector. As soon 
as this occurs batteries, B" and A. are bridged across the trunk wires 362,363, and 
the wires 309 and 310 extending to the B 
cord trunk, Fig. 8, whereby current passes 
through the signal relay 317 in a direction 
to tilt its armature upward whereby the 
call signal lamp 316 is at once displayed. 
The armature of relay 317 also grounds con 
tact 318, whereby the multiple contacts 302 
at the B second selector are protected 
against selection. It will be remembered 
that the just described operations all occur 
immediately on the energizations of relay 
457 and without waiting for the selection 
of the calling line, so that the call. lamp is 
displayed and the B line trunk rendered 
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busy without any appreciable interval after 
the removal of the receiver at the substa 
tion. With the energizations of relays 
PR and SR occuring when the B trunk 
controller makes its single step, relays. RR 
and 405 are at once energized, the energiza 
tion of the latter opening the circuit through 
the relay 492 at master-switch mechanism 
X, the circuit for said relay having pre 
viously existed by way of conductors 435 
and 388. The master-switch mechanism 
X now starts its travel over the contacts of 
its associated switch pairs in search of a pair 
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which is idle and which has an idle B link 
trunk in connection with it, in the manner 
before described. As soon as , this occurs, 
the master-switch mechanism X will of 
course be available for use by any other 
calling subscriber of its group. 
When the B line connector, Fig. 10, 

reaches the contacts of the calling line, the 
de - energization of relay 457, by arma 
ture 458, which engages contact 458 be 
fore said contact 458 disengages its asso 
ciated contact; completes a substitute circuit 
for the relay 473, extending through con 
tact 458-458, contact 454-5, normal con 
tact 15 and cut-off relay 13 to ground, where 
on said cut-off relay energizes and, by arma 
ture 17, opens the circuit of line relay 10, 
whose de-energization closes contact i1 in 
time to close a maintaining circuit for cut 
off relay 13, including said contact 11, con 
tact 4-453, normal contacts 460 and 465 
to battery B. With the actuation of the 
cut-off relay 13, relays 473 and 477 have 
their circuits closed over the limbs of the 
telephone line and the relays are both ener 
gized. The attracted armature 478 now, 
actuates the relay 480, which, by armature 
485, locks itself on to the off-normal con 
tact ON14 shifted on the first step of the B 
line connector, whereby ground, via contact 
484, is placed upon the multiple contacts 
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current in a manner similar to that in which 
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436, said contacts having been preected 
during the operation of the B line connector 
by ground at attracted armature 459. At 
tracted armatures 481 and 488 complete the 
talking circuit through to the contacts 314, 
315 of the spring jack in Fig. 8. The call 
ing subscriber is now supplied with talking 
supply was given when his line was called, 
and the talking circuit extends via contacts 
481, 488 of relay 480, over conductors 433, 
434, to Fig. 9, through contacts 393, 396, 
normal contacts at 390 and 391, over trunk 
wires 362, 363 and the conductors 309, 310. 
The operator may plug in before or after 

the calling line has been selected. When 
she does so, the cut-off relay 320 is actuated, de-energizing line relay 317, whereby lamp 
316 is extinguished. Armature 322 places 
a substitute protecting ground upon the con 
ductor 311 and the private contacts 302 of 

Fig. 7. The insertion of the plug, by clos 
ing contact 325-313, in addition to ener 
izing relay 320, also actuates the cord re 
ay 341, which places ground by armature 
343 upon the armatures of the two polar 
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70 
ized supervisory relays 330 and 331. The clos 
ing of contacts 314-323 and 315-324 con 
tinue the relays PR and SR energized by 
establishing a conductive bridge across con 
tacts 314 and 815, said contacts including the 
winding of the polarized relay 330, and cur 
rent passes therethrough in a direction to lift 

75 

its armature so that the answering super visory lamp signal 339 is not lighted. 
The operator, depressing the keys 328, 

829, connects her telephone in circuit with 
the calling line and ascertains the number 
of the wanted subscriber, which will be 
assumed to be the same A exchange sub 
scriber, who was previously called, namely, 
subscriber 23233-lb. 

Each B cord trunk may have its indi 
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vidual operator's impulse transmitter like 
the one shown in Fig. 2, although I have 
indicated in Fig. 8", by manually operable 
switches connected to conductors 97, 143°, 
98 and 99, that the impulse transmitter may 
be arranged to be shifted from one cord 
trunk to another. The out-going end-that 
at the right of Fig. 89-of each B cord trunk 
has groupwise disposed multiples which may 
be arranged in the same manner as the 
arrangement hereinbefore described for the 
A link trunks, there being as many starting 
buttons as there are A exchanges and B ex 
change groups to be reached, although for 
convenience I have only shown a single set 
of multiples in Fig. 8. The multiple con 
tacts 106°-107 would appear in the A link 
connectors of all the groups, while the con 
tacts 104 would be arranged in different 
groups, each group being controllable by 
a starting button, one of which I have indi 
cated at b in Fig. 88. 
Having thrown levers 353, 354 to their 

alternate positions, the operator will now 
depress buttons on her calling device asso 
ciated with the B cord trunk, Fig. 8, as 
before, and will finally depress the button 
b for the b main exchange. The circuit 
connections associated with the right-hand 
or calling end of the B cord trunk are gen 
erally the same as those associated with the 
right-hand end of the A link trunk, Fig. 
2, and corresponding parts have similar ref 
erence numbers with the letter a added. The 
depression of button b actuates relay 84 
to display the cord lamp 87 and also 
grounds conductor 96 to start an A link 
connector Fig. 3 to select the multiple con 
tacts 104, 106, 107 of the B cord trunk, 
the contact 104 having been ungrounded 
as before by the actuation of the lever 90'. 
The selection of the B. cord trunk is per 
formed in a manner similar to that in which 
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the A link trunk was selected, the relay 100 
being operated, as was the relay 100, to put 
out the cord lamp 87 and to cause the start 
ing of the operator's impulse transmitter 
Fig. 2. From this point on, the E. 
of the A first selector, the A second selector, 
and the A line connector is performed in 
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the same manner as before described. The 
relay 331, which, after the selection of the IB 
cord trunk, is included in circuit with bat 
teries Bo and A, will, until the called sub 
scriber answers, receive current in a direc 
tion tending to throw its armature down 
ward, so that the called supervisory lamp 
340 will remain lighted until the called sub scribe answers. When this occurs, the con 
sequent reversal of current flow. caused by 
relay RW of Fig. 4 will throw the armature of relay 331 upward and the operator will 
know that the called subscriber has an 
swered. The subscribers W and D are now 
in conversation through the condensers 832 
and 333 in Fig. 8 and the condensers asso 
ciated with armatures 393 and 396 in Fig. 9. 
When at the conclusion of conversation 

the subscriber V replaces his receiver, the consequent de-energization of relay .478 
closes the release circuit including relays 
469 and 457, which are the same relays that 
were brought into play when the B line con: 
nector was employed as a directively operated 
switch, and the said switch restores to nor 
mal, ground being held on the multiple con 
tacts 436 at armature 459 of relay 457 dur 
ing restoration. When the Bline connector reaches normal, the opening of contact ON' 
de-energizes relays 457 and 469, and the 
opening of contact ON de-energizes the re 
lay 480, at which time the B line connector 
will be at normal. As soon as relay 469 operated, its arma 
ture 470 closed circuit over conductors 385 
and 385 and through relay 364 at the B trunk 
controller Fig. 8, which relay causes the 
said B trunk controller to commence its 
travel, said controller stopping as soon as it 
reaches contacts of an idle switch pair in 
the customary way. As soon as wipers 376, 
378 disengage conductors 387, 388, relays 
PR and SR of the B third selector are de 
energized and consequently the relay RR". 
The opening of contact 382- -383, Fig. 8, 
opens the locking circuit of relay 405, while 
the opening of conductor 431 at contact 470 
in Fig. 10 has de-energized the relay 402 of 
Fig. 9, so that when the B line connector 
reaches normal, the switch pair will be cap 
able of selection by a B trunk controller 
when one engages the said switch pair. 
As soon as relay 364 of Fig. 8 is operated, 

the direction of current flow through relay 
330 in Fig. 8 is reversed and the relay 
throws the armature down to close circuit 
to light the answering Supervisory lamp 339; 
and when the B trunk controller reaches an 
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idle switch pair, the circuit through relay 
330 is opened and the lamp 339 will remain 
lit until the operator plugs out. 
When the called subscriber replaces his 

receiver, the generator switch and the A 
line connector P are restored to normal, 
and, on restoration of the latter, relay IR 
is de-energized so that the circuit is gy 
through the polarized reversing relay 
Fig. 4, whose retracted armatures reverse 
current through the calling supervisory re 

W of 
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lay 331 whose armature is then thrown 
downward to close circuit through the called 
supervisory lamp 340. The two lamps being 
displayed, the operator withdraws the plug 
of the B cord trunk, thus de-energizing re 
lays 320 and 341, the de-energization of the 
former removing the busy ground from mul 
tiple contacts 302 of the B link trunk, Fig. 
8. The de-energization of relay 341 closes 
circuit from contact 88, through contact 
342, contact 360 and the relay, 110 to bat 
tery, whereon the relay 110 energizes and, 
by armature 111, operates magnet 94' and 
causes restoration to normal of the button b. 
Armature 112 of relay 110 opens the circuit 
extending from ground through relay 100, 
alternate contact 103, and over contact 
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104-154, attracted armature 173 and relay . 
171 to battery. The relay 110 is preferably 
made slow-acting in releasing its armature, 
as for instance by a copper shell, to insure 
a sufficient duration of opening for this 
circuit. Relay 171 being de-energized, cir 
cuit is closed as before from ground through 
normal contact 172, alternate contacts 168, 
158, relay 161 to battery; and on the ener 
gization of this relay, the A link connector 
and the A first selector and second selector 
are restored to normal. The restoration of 
button b having restored the mechanism of 
the B cord trunk to its original position, all 
apparatus is now at normal. 

It will now be assumed that a B exchange 
subscriber desires a connection with a sub 
scriber in another B exchange. In such 
case, the circuit will be completed through 
the diagram as indicated in Fig. 17, the call 
ing of the A cord trunk operator occurring 
as described in connection with Fig. 16, 
while the connection to the called-for B ex 
change subscriber's line will be performed 
in the manner similar to that in which con 
nection was extended from an A link trunk to the called B exchange subscriber's line in 
connection with circuit No. 2, Fig. 15. From 
what has gone before, the control of super 
visory signaling in the case of this connec 
tion, and the manner of release at the end 
of the connection, will be obvious and a de tailed description is therefore superfluous. 
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When, however, a B exchange subscriber 
desires his line to be connected with the line of a subscriber terminating in the same B ex 
change as his own line, the method of oper 130 



0 

15 

20 

25 

30 

35 

40 

1425,728 
ation in extending the call from the B cord 
trunk position to the called subscriber's line 
is quite different. This is illustrated by the 
diagrams of Figs. 18 and 20. 
The operator in this case will be signalled 

in the manner before described and on re 
ceiving the called-for subscriber's number 
will, from the position of the lamp by which 
the call was manifested, know that the line of 
the called subscriber terminates in the same 
IB exchange as that of the calling subscriber. 
In this case, the operator will actuate but 
tons of her calling device to transmit the 
three last digits of the called subscriber's 
number only and will thereupon actuate the 
special starting button. 361, depressing and 
releasing it. 5. the depression of the said 
button, the relay 334 is actuated and locks 
itself on to sleeve contact 325 of the plug 
then engaging the sleeve 313 of the spring 
jack. Armatures 336 and 337 of this relay 
open the circuits of the supervisory lamps 
339 and 340, armature 336 also connecting 
in the automatic release signal lamp 338, 
which will remain lighted by current 
through attracted armature 336 until the 
two subscribers have been connected and the 
trunk has been released, as hereafter more 
fully explained. On the actuation of key 
361, circuit was also closed over conductor 
97 and relay 139 of the operator's impulse 
transmitter so that the said transmitter be 
gan its operation at once. As soon as wiper 
140 reaches the group of contacts 143, the 
first set of impulses will be transmitted. 
There will, however, not be the extra im 
pulse sent in the present case because of the 
attraction of armature 143° of relay, 334 
which has removed ground from the contact 
143. Thus where an operator's impulse 
transmitter is used for a B cord trunk, the 
conductor 143 is led through a relay switch, 
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whereas when the transmitter is used as an 
A link trunk, the said conductor 143 may be permanently grounded. 

It will be assumed in this connection that 
the called subscriber's number was 12-233. 
The first set of impulses transmitted by the 
calling device will therefore be two in num 
ber and will pass over wire 98 through nor 
mal contact 853 and relay. 108, producing 
two openings Yof the tip strand of the cord, 
while maintaining the sleeve strand ground 
ed through the relay 330. Relay 
Fig. 9 will therefore be twice de-energized, 
relay SR remaining energized. Each re 
traction of armature 412 produces an actu 
ation of magnet PM to cause a long step 
of the B third selector so that it will come 
to rest with wiper 430 engaging the con 
tact piece of ring 430 between groups 1 and 
2. On the first step, contact ON is shifted. 
to its alternate contact so that the relay 
392 is de-energized, whereby the calling sub 

R at 

scriber has his line temporarily disconnected 
from the talking strand of the B third selec 
tor and does not hear the succeeding im pulses. 
Following the two de-energizations of re 

lay 108, the operators impulse transmitter 
energizes relay109 a single time to open the 
sleeve conductor of the cord, first ground 
ing the tip conductor. Thereby relay SR 
is de-energized while relay PR is main 
tained energized. The de-energization of 
relay SR results in the operation of relay 
BR, and the B third selector, Fig. 9, now 
proceeds to pick out multiple contacts 436, 
437, 438, 429, of an idle B line connector 
of the second group, it being remembered 
that the called subscriber's number is as 
sumed to be in a different hundred from that 
of the calling subscriber. 
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The next set of three impulses will ad 
just the selected idle B line connector to a 
position adjacent to the group of contacts 
including those of lines 231 to 239, followed 
by those of line 230, and the secondary im 
pulse will shift the connection of the upper 
talking strand from the primary magnet 
PM to the secondary magnet S.M. 
The next set of three impulses transmitted 

by the operator's calling device will result 
in three de-energizations of relay PR and 
three short steps of the B line connector 
to select the contacts 4, 5, 6, individual to 
the called-for line. The ensuing secondary 
impulse de-energizes relay SR and its de 
energization now causes the transmission of 
an impulse of current from ground through 
alternate contact 420, contact 425, contact 
428 of the B third selector paired with the 
B line connector in connection with the call 
ing subscriber's line, through contact 438 
of the B line connector which has been se 
lected by said B third selector, (which B 
line, connector is now engaging the contacts of the called-for subscriber's line), through 
normal. contact 488, through segment 3 of 
ring 456", wiper 456 and relay LR to bat 
tery, actuating said relay which energizes 
and, by armature 450, locks itself to ground 
at off-normal contact ON. Armature 448 
of relayLR now closes circuit through con 
tact 429-429, attracted armature 404, relay 898 to battery, whereby the energized relay 
398 connects conductors 433 and 434 to the 
upper and lower talking conductors of the B third selector, respectively, by armatures 
399, 401. - 
As soon as the relay 398 operates, its ar 

mature 400 places ground over conductors 
385 and 385 and wiper 374 to one terminal 
of the relay 364, and the B trunk controller, 
Fig. 8, has its wipers automatically moved 
off the switch pair whose B line connector 
is in connection with the calling subscrib 
er's line and proceeds in search of an idle 
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switch pair. On the attraction of the arma 
tures of relay 364, the polarized supervisory 
relay 330 at Fig. 8 has current closed 
through it to shift its armature down, where 
on the automatic release lamp 338 is dis 
played to advise the operator that the call 
has been completed, whereupon she will 
withdraw the plug terminal of her cord and 
the apparatus will be at normal. 
It being assumed first that the called-for. tacts, the relays PR and SR will be both line is idle, the line will be tested and the 

bell of the called-for substation rung in the 
usual manner; and when the called-for sub 
scriber answers, the relays 473 and 477 of 
the Bline connector which has been placed 
in connection with the called-for subscrib 
er's line will be energized. The relay 480 
of this B line connector will be operated by 
the attraction of armature 478 and the con 
versation may then proceed, the talking cir 

traced from the calling subscrib 
er's line V, through the mechanism of the 
B line connector which selected his line, over 
its attracted armatures 481 and 488, etc., con 
ductors 433,434, to the B third selector mated 
with the B line connector which selected the 
calling subscriber's line, through attracted 
armatures 399 and 401 thereat, to the right 
through the condensers in the talking 
E. thereof, through wipers 427, 428, en 
gaging another B line connector which said 
wipers selected as before described, through 
attracted armatures 481, 488 at said B line 
connector, through its talking wipers 454, 
455, and to the contacts of the called sub 
scriber's line and over the said line. During 
conversation, the relay PR is held ener 
gized by current passing from battery B", 
through the armature 399, conductors 433 
and over the calling line, to ground through 
the lower winding of impedance 476 while 
relay SR is energized by current over con 
ductor 434 to ground through 476. The cur 
rent supplying battery to the calling sub 
station is mainly supplied by proper pro 
portioning of resistances from battery B? 
through the windings of the impedance coil 
476 at the B line connector which selected 
the calling line 
When at the conclusion of conversation 

the called - for subscriber replaces his re 
connector connected to his line are de-ener 
gized, de-energization of relay 477, by ar 
mature 478, opening the locking circuit for 
the release relay RR of the B line connector 
in connection with his line, whereafter a cir 
cuit may be traced from ground through re 
lay 469, normal contact 475, normal contact 
444, off-normal contact. ON and through 
the relay 457 to battery, the release of the 
B line connector then proceeding in the same 
manner as described in connecting with the 
second circuit diagram. 
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When the calling subscriber replaces his 
receiver, the resulting de-energization of re 
lay 473 completes a release circuit including 
the relays 469 and 457 of the B line con 
nector which selected the calling line and 
that switch is restored to normal, at which 
time the armatures of the relay 480 will be 
released on account of the opening of off 
normal contact ON. As soon as armatures 
481 and 488 disengage their alternate con 
de-energized at one time, it being noted that 
relay SR may be held operated, while the 
B line connector is being restored, by cur rent through the lower winding of imped 
ance 476; and on the de-energization of these 
relays, PR and SR, release relay RR re 
leases its armatures, closing the before de 
scribed release circuit of the B third selector 
through the relay BR and normal contact 
411 and the shifted contact ON, whereupon 
the B third selector is restored to normal. 
The locking relayLR is of course de-ener 
gized as soon as the contact ON of the B 
line connector in connection with the calling 
subscriber's line was opened. 
As has before been indicated, the B third 

selector, which was paired with the B line 
connector which was placed in connection 
with the called-for subscriber's line, took no part in the connection and its apparatus re 
mained at normal. 

Let it now be assumed that the called-for 
line was busy. In such case, test relay TR 
will of course remain operated and the busy 
signal from interrupter I will be trans 
mitted through alternate contact 451, at 
tracted armature 466, normal contact 481, 
contact 437-427 to the B third selector used 
in the connection, through its contact 421, 
alternate contact 417, attracted armature 
412, the condenser, thence through at 
tracted armature 399, over conductor 433 to 
the B line connector in connection with the 
calling subscriber's line, through its at 
tracted armature 481 and over the upper 
talking strand to the calling subscriber's line, giving in the receiver the customary 
busy signal, whereon the calling subscriber 
replaces his receiver and the B line con 
nector in connection with the calling line is 
restored, as previously described. When 
this reaches normal, the B third selector will 
start its restoration as before described; and 
as soon as relay BR is energized, the lock 
ing circuit for the relay. RR of the B line 
connector in connection with the called-for 
subscriber's line will be de-energized, since 
this relay will be depending upon normal 
contact 483, conductor 384, a multiple contact 
436 engaged by wiper 426 of the B third se 
lector, and the ground upon said wiper. The 
retracted armature 444 of relay RR will 
close the release circuit as usual, and the B 
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line connector in connection with the called 
for subscriber's line will be restored after 
the usual manner. 

It may be here pointed out that the opera 
tion just described, and indicated by the dia 
gram of Fig. 20, is the same, even though the 
called line be in the same sub-group as the calling line. 
In Figs. 7 and 8 is shown a feature which, 

as far as I am aware, is entirely novel in a se 
lective switch system. The contact 302 is pro 
vided having a manual switch for the pur 
ose of connecting it to ground, if desired. 
ontact 302 is located between two groups 

of contacts 302, in a manner similar to the inter-group grounded contacts co-operating 
with wiper 605 in Fig. 11. It is apparent 
that should contact 302 be connected to 
ground, the wiper 297, assuming that it 
found all ten contacts of a previously se 
lected group busy, would pass on to engage 
contact 302 and finding this contact ground 
ed, would continue on to select idle contacts 
out of what would ordinarily be the next 
group. By means of the contact 302 and its 
associated switch, it is thus apparent that in 
the employment of switches such as I have 
illustrated, the number of groups of contacts 
may be varied with practically no change in the apparatus. For instance, if multiples 
of twenty trunk lines 362,363 were desired 
at the banks of a B second selector R, such 
trunk lines could be connected to the succes 
sive contacts in two groups and the switch of contact 302 thrown to connecting position. 
It is, of course, obvious that when this is 
done, directory numbers must be omitted at 
the R switches which would otherwise, be represented by the second group of contacts. 
It is evident that the use of a contact between 
two groups employed for the purpose of 
throwing two groups into one, may be em 
ployed at any desired part of the system ac 
cording as practical conditions require and 
the system is, consequently in this respect, 
more flexible than a system not affording fa 
cilities of this character. 

In Fig. 11, I have shown a modified A first 
selector which may, if desired, be substituted 
for that shown in Fig. 4. When the circuit 
arrangement of Fig. 11 is used, there are ten 
groups of multiple contacts forming termi 
nals of B second selectors before the wipers 
605, 606, 607, and upon the same shaft carry 
ing the said wipers is an auxiliary wiper 608 
having before it eleven contact segments, 
only four of which are shown so as to bring 
the drawing within reasonable bounds. Be 
tween the tenth and first contact groups, a 
space, which may be equal to the space occu 
pied by one contact group, is left, the dead, 
contacts 611, 612, 614 being provided to 
guide the talking and private wipers, while. 
before the auxiliary wiper 608 a perma 
nently grounded segment 616 is provided. 

For the circuit of Fig. 11, a switch similar to 
that shown in Fig. 12 may be employed, ex 
cept that the long step magnetis not used, it 
being understood that all travel of the switch 
used in connection with Fig. 11 is short step 
travel. The switch of Fig.12 will, of course, 
be provided with the contact arrangement indicated diagrammatically in Fig. 1i. The 
mechanism associated with the auxiliary 
wiper 608, in addition to the contact seg 
ment 616, includes contact segments 619, 
619, 619, etc., one being provided for each 
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contact group and insulated from the con 
tact ring 617. A common conductor 618 is 
provided with which the segments 619, 619, 
etc., are connected, and this common con 
ductor is connected by a wire 639 with the 
contact 624 of relay 622 to the end hereafter 
referred to. When the auxiliary wiper 608 
is at normal, it engages the contact ring 617, and in each between-group position it en 
gages the said ring and is disconnected from 
the contact segments. A first step from nor 
mal will cause it to engage the segment 616, 
and a first step from any between-group po. 
sition will cause it to engage the contact seg. 
ment for the next group of contacts 610,613 615, forming terminals of second selectors 
The operation of the circuit of Fig. 11 

is as follows; it being assumed that an 
operator's A link trunk has been connected 
by an Alink connector with the circuit of Fig. 11 and that the relays PR and SR" 
have consequently been energized in an ob 
vious manner. It is assumed that some idle 
contact set 610,613, 615, of the second group 
is to be selected. The operator's impulse 
transmitter will therefore cause relay PR 
to be de-energized twice and thereafter re laySR to be de-energized once. The relay 
RR having become energized upon the en 
ergizations of relays PR and SR, the first 
de-energization of relay PR will transmit a 
current impulse from ground through the 
closed contact 629, normal contact 620, con 
tact' 623, relay 635 to battery B, whereon 
armature 637 energizes relay 638 which, 
by its armature, locks itself over a cir 
cuit extending through the ring contact 617, 
the wiper 608 in its normal position, and 
through the busy relay BR to battery. 
The energization of the latter places the 
talking wipers 606, 607 on open circuit 
and, by armature 603, closes & break in the generator circuit of the short step mo 
tor magnet MM. Until, however, the relay 
PR" is again energized at the cessation of 
the break in its circuit, magnet MM does 
not begin its operation, since its circuit is 
open at contact 636. As soon, however, 
as relay 635 is de-energized upon the ener 
gization of relay PR, magnet MM will 
begin its actuations, its circuit including 
closed contacts 603 and 636, and it will con 
tinue its operations until the wiper 608 
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switch to select the first 

passes of the permanently grounded con 
tact segment 616, the relay BR being con 
tinued energized during the travel of the roup of contacts 
by current through said wiper 608 to 
ground. As soon as the wiper 608 reaches 
a position adjacent to the segment 619 of 
the first group of contacts, said wiper 
608 disengages segment 616 and engages 
ring 617, whereby relay. BR' is de-en 
ergized since contact 63 is now open, and 
the actuations of magnet MM cease for the 
moment. The second de-energization of 
relay PR", which now occurs, again operates 
relay 635 which, by armature 637, operates 
again the relay 638 which latter was de 
energized as soon as, on the first step of 
wiper 608, it disengaged ring 617. On this 
second energization of relay 638, cur 
rent will flow therethrough from ground, 
through its closed armature contact, through ring 617, through wiper 608 and relay BR 
to battery, the two relays 638 and BR re 
maining energized until relay PR is re-en 
ergized by the closure of its circuit; and 
the closing of contact 636, resulting there 
from, causes further short-step travel of the 
switch. On the first step, relay 638 will 
be de-energized by wiper 608 disengaging 
ring 617, and relay BR will continue 
operated by current through said wiper 
608 to the common conductor 618 over con 
ductor 639 and to ground through normal 
contact 624. Relay BR will thus continue. energized and the generator circuit through 
magnet MM closed until the wipers have 
come to a position between the first and 
second groups of contacts when wiper 608 
will leave the segment 619 and again en 
gage ring 617. When now the relay SR" is de-energized a current impulse flows 
from ground through attracted armature 
629, normal contact 621, normal contact at 
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625 and the relay 622 to battery, which re 
lay, by armature 625, immediately locks to 
ground at the shifted off-normal contact 627; 
said contact, along with contact 628, hav 
ing been shifted on the first step of the 
switch. Current now finds its way, from 
ground through contacts 628,626, 617, 608, 
and through the busy relay BR to battery, 
which relay energizes and, on the first step 
of the switch, is placed in a circuit ex 
tending through wiper 608, contact 619, 
common conductor 618, over conductor 639, 
through alternate contact 624, normal con 
tact 633, and alternate contact 602 and to 
connection with the private wiper 605. 
Successive locking circuits will be established 
to ground via multiple contacts 610 of busy 
second selectors in the usual manner, and 
the relay BR will continue energized, hold 
ing closed the circuit of magnet MM until 
the wipers 605, 606, 607 have reached con 
tacts of a second selector whose private con 
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tact 610 is ungrounded and the second 
selector therefore idle. When this occurs, 
relay BR de-energizes and the travel of 
the switch, Fig. 11, ceases, armatures 601 
and 604 re-establishing the talking circuit, 
while armature 602, by engaging its nor 
mal contact, places ground upon the private 
contact 610 of the selected second selector 
to render it busy. It will be seen that the 
auxiliary wiper 608 does not control in any 
way the continued energization of relay 
BR after the relay 622 has been operated 
by the secondary impulse as just described, 
since the common conductor 618 has had its 
ground removed by the attraction of arma 
ture 624. 
When the switch of Fig. 11, is to be re 

leased, the relays PR and SR will be de 
energized by the opening of their circuits, 
as were the relays PR and SR of the first se 
lector in Fig. 4. When their armatures are 
retracted, release relay RR de-emergizes and 
the closing of its contact 630 energizes the 
relay 631 by current to ground at contact 
627, said relay 631 then locking itself to 
ground at said contact. Armature 633 places 
ground upon the common conductor 618 via 
conductor 639 and alternate contact 624, and the relay BR energizes, closing the gener 
ator circuit for magnet MM which will con 
tinue its actuations until the wipers of the 
switch reach normal, the said relay BR be 
ing maintained energized when the wipers 
are in the between-group positions by the 
grounds at contacts 609, 609, etc. encoun 
tered by the private wiper 605. When the 
wipers reach normal, contacts 627 and 628 
are opened and relays 622 and 631 are de 
energized, as is also relay BR", and the 
switch rests at normal. 

It is of course necessary in the operation 
of the first selector of Fig. 11 that the time 
elements between the operations of the im 
pulse transmitter and the actuations re quired of magnet MM be properly gauged. 
It will be observed that the actuations of 
magnet MM only begin when the relay PR" 
has been de-energized and again energized, 
so that no interference with proper selection, 
because of a long de-energization of relay 
PR, can result. While I have shown a plurality of bat 
teries in the various figures, it will be under 
stood that the battery symbols of the same 
polarity for one exchange are preferably a 
single, source of current, and also that the 
various generator symbols shown for one ex 
change are preferably the same source of 
alternating current. Obviously many modifications may be 
made in carrying out the principles of the in 
vention and it is not to be limited to the 
structure more specifically shown but what 
I claim as my invention is:- 1. A telephone system comprising tele 
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phone lines terminating in a plurality of ex 
changes, a switchboard having operators' 
positions, two-wire trunks, each having a 
maximum of two conductors at one point at 
least in its length, automatic means at said plurality of exchanges for extending calling 
lines over such two-wire trunks to said 
switchboard and displaying signals thereat, operators' impulse controlling means at said 
switchboard, and selective switches operable 
responsive to said means in completing con 
nections from calling lines to called lines, 
said connections including two-wire trunks for interconnecting telephone lines of the 
different exchanges. - O 

2. A telephone system comprising tele 
phone lines extending to a plurality of ex 
changes, an operator's exchange, trunk lines 
for use in interconnecting lines terminating 
in the same and different exchanges, said 
trunk lines including two-wire trunk lines connecting with the operator's exchange, 
each of said two-wire trunk lines having a 
maximum of two conductors at one point at 
least in its length, means under a calling 
party's control for extending a call over a 
two-wire trunk line to the operator, and 
means under operator control for automati 
cally linking together trunk lines, to inter 
connect any line of any exchange with any line of any other exchange. 

3. A telephone system, comprising tele 
phone lines extending to a plurality of ex 
changes, an operator's exchange, two-wire 
trunk lines extending from said operator's 
exchange to each of said plurality of ex 
changes, each of said two-wire trunk lines 
having a maximum of two conductors at one 
point at least in its length, means under Sub 
scriber control for extending a call over a 
two-wire trunk line to the operator, and 
means under the control of the operator for automatically connecting any line of any ex 
change with any line of the same or any other exchange. 

4. A telephone system comprising tele. 
phone lines having their terminals divided 
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among a plurality of exchanges, an opera 
tor’s exchange, two-wire trunk lines extend 
ing from each of said plurality of exchanges 
to said operator's exchange, automatic 
means at each of said exchanges for extend 
ing calling lines of the respective exchanges 
over said trunk lines, means for displaying 
an operator's signal at said operator's ex 
change to indicate the extension of a call 
ing line thereto, two-wire trunk lines for interconnecting lines of the various ex 
changes, and means under the control of the operator for automatically determining 
the connections of said trunk lines to con 
nect any calling line of any exchange with 
any called line of the same or any other ex change. 

5. In a telephone exchange system, a tele phone line, multiple terminals therefor, a 
selective switch adapted to connect with 
said terminals, means for adjusting said 
switch directively to engage said terminals when said line is a called line, means for 
automatically adjusting said switch to en 
gage said terminals when said line is a 
calling line, a test wiper for said switch, a 
pair of test relays for said switch, and means 
for connecting the one or the other. of said 
relays to said test wiper according as the 
switch is employed in one capacity or the other. 

6. In a telephone system, the combination 
with a selective switch of circuits adapted 
to be tested thereby, means for employing 
said switch in two capacities, a test conduc 
tor for said switch adapted to be placed in 
connection with a circuit to be tested, a pair 
of electrical test devices for said switch, and means for connecting the one or the 
other of said devices to said conductor ac 
cording to the capacity in which said switch is employed. 

7. In a telephone system, the combination 
with a telephone line of a test terminal 
therefor, a link-circuit provided with a test 
contact for testing said terminal, a pair of 
test responsive devices for said link-circuit, 
means for connecting the one or the other 
with said test contact according to the pur 
pose of the test to be made, the means for 
connecting one of said devices being con- . trolled over said telephone line. 

8. A telephone system including tele 
phone lines, a selective switch, terminals for 
said lines at Said Switch arranged in groups, 
means for directively adjusting said switch 
to select a group of terminals and then a 
particular terminal of the group, and 
means for employing said switch in an al 
ternate capacity to automatically seek out 
the terminals of any line that may be call ing and unselected. 

9. A telephone system including tele 
phone lines, terminals therefor at the ex 
change, a selective switch for selecting said 
terminals, means for adjusting said switch. 
to connection with terminals of a line, a test responsive device energized while said ad 
justment is taking place, and means for op 
eratively connecting said device, while en 
ergized, with a terminal of a connected line after adjustment is completed. 

10. A telephone exchange system includ 
ing a selective switch, multiple terminals 
therefor, a selector and means for control 
ling said selector to select said terminals, a release controlling electromagnet for said 
selective switch, means for holding said 
magnet energized while said switch is in 
use, means for de-energizing said magnet to 
effect release of said switch, and means con 
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trolled by said de-energization to place a 
busy potential upon said terminals to ren 
der them guarded during restoration. 11. In a telephone system, the combina 
tion with a selective switch of a release 
controlling magnet therefor, a source of cur 
rent, a private multiple contact for said 
switch, means for maintaining said magnet 
energized during conversation over a circuit 
extending to one terminal of said source, 
means for disconnecting said contact from 
said terminal to de-energize said magnet 
whereby said switch is caused to be restored, 
and means controlled by said magnet on 
its de-energization to re-connect said con 
tact to said terminal. 12. In a telephone system, the combina 
tion with a selective switch, of a release 
relay therefor, a test contact for said switch, 
means effective on initial operation of said 
switch to energize and lock said relay over 
a circuit including said test contact, means for altering the electrical condition of said 
contact to de-energize said relay to restore 
said switch, and means effective on the de 
energization of said relay to restore its prior 
electrical condition to said contact pending 
release. 13. The combination with a trunk line of 
a pair of selective switches connected in 
parallel thereto, contacts adapted to be con 
nected with said trunk line and divided into 
two groups, one group being assigned to 
each switch, and means for operating the 
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one or the other of said switches according 
as the contact to be selected is in one or the 
other group. . . . . 

14. The combination with a trunk line of 
two selective switches individual thereto, 
means independent of the trunk-circuit and 
normally capable of actuation to cause travel 
of either of said switches, and means effective 
on initiation of travel of either switch to dis 
able the means for initiating travel of the 
other. 15. The combination with a pair of selec 
tive switches of a separate starting wire for 
each switch, and means effective when one 
of said switches leaves normal to disable the 
starting wire of the other switch and main 
tain it disabled until the first switch reaches 
normal. 16. The combination with a pair of se 
lective switches at a control station, of means 
for adjusting either switch from said station, 
and connections effective by the adjustment 
of one switch to render the other incapable 
of adjustment till the first reaches normal. 

17. A telephone exchange system includ 
ing telephone lines, selective switches for 
adjustment in completing connections to 
called ones of said lines, trunk lines adapted 
to be interchangeably connected with said 
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switches, and means whereby each trunk line 
is normally connected to an idle switch. 65 

18. A telephone system including tele 
phone lines, selective switches operable re 
sponsive to directive currents for use in ex 
tending connections toward called lines, link-circuits adapted to be interchangeably 
connected with said switches, means where 
by each link-circuit is normally connected 
to an idle switch, and mechanism for shift 
ing a link-circuit from connection with one 
switch to connection with another. 

19. In a telephone system, the combina 
tion with a selective switch, of contacts as 
sociated therewith arranged in groups, 
means for adjusting said switch to select a 
group, means for transmitting a current im 
pulse to initiate travel of said switch to se 
lect contacts of a group, a control magnet 
having a winding traversed by said impulse, 
and a contact for locking said magnet on its 
energization, and holding it energized dur 
ing conversation. 20. In a telephone system, the combina 
tion with a selective switch, of contacts as 
sociated therewith arranged in groups, 
means for adjusting said switch to select a 
group, means for transmitting a current im 
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pulse to initiate travel of said switch to se 
lect contacts of a group, a control magnet 
having a winding, traversed by said impulse, 
and restoring means for said switch control 
ling the subsequent de-energization of said 
magnet. 21. In a telephone system, the combina 
tion with a selective switch, of contacts as 
sociated therewith arranged in groups, 
means for adjusting said switch to select a 
group, means for transmitting a current im 
pulse to initiate travel of said switch to se 
lect contacts of a group, a control magnet 
having a winding traversed by said impulse, 
a contact for locking said magnet on its en 
ergization, and restoring means for said 
switch controlling the subsequent de-ener 
gization of said magnet. 

22. In a telephone system, the combination 
with a selective switch of contacts associated 
therewith arranged in groups, means for 
transmitting currents to adjust said switch 
to select a group, a control magnet having a 
winding traversed by the first of said cur 
rents, means for locking said magnet during 
the further adjustment of said switch, and 
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restoring means for said switch controlling 
the subsequent de-energization of said mag 
net. 23. In a telephone system, the combina 
tion with a selective switch of contacts asso 
ciated therewith arranged in groups, means 
for transmitting currents to adjust said 
switch to select a group, a control magnet 
having a winding traversed by the first of 
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said currents, talking conductors having 
their continuity controlled by said magnet, 
and restoring means for said switch con trolling the subsequent de-energization of said magnet. 
24. In a telephone system, the combina 

tion with a selective switch of contacts asso ciated therewith arranged in groups, means 
for transmitting currents to adjust said 
switch to select a group, a control magnet 
having a winding traversed by the first of 
said currents, means for locking said magnet during the further adjustment of said switch, 
means for transmitting current to render 
possible adjustment of said switch, to select 
particular contacts of a group, an electro 
magnet having a winding traversed by said 
current, means for locking said magnet on 
its energization, and release circuit connec 
tions associated with said switch controlling the subsequent de-energization of said mag 
nets after conversation is over. 

25. A telephone system including tele 
phone lines, an operator's position, trunk 
lines including two-wire trunk lines, each 
having a maximum of two conductors at one 
point at least in its length, automatic mecha 
nism for connecting a line over an idle two 
wire trunkline with, and signaling said op 
erator's position, operators means for work 
ing back over said two-wire trunk line and selectively connecting said line with an 
other wanted line, and means for freeing 
said trunkline for further use when the con 
nection is established. 

26. A telephone system including tele 
phone lines, an operator's position, trunk 
lines including two-wire trunk lines, each 
having a maximum of two conductors at one 
point at least in its length, automatic mech 
anism for connecting a line over an idle two 
wire trunk line with, and signaling said op 
erator's position, operators' means for work 
ing back over said two-wire trunk line and selectively connecting said line with another 
wanted line, and an operator's signal dis 
played to indicate the establishment of the connection. 

27. A telephone system including tele 
phone lines, an operator's position, trunk 
lines including two-wire trunk lines, each 
having a maximum of two conductors at one'. 
point at least in its length, automatic mech 
anism for connecting a line over an idle two 
wire trunk line with, and signaling said op 
erator's position, operators' means for work 
ing back over said two-wire trunk line and selectively connecting said line with another 
wanted line, an operator's signal displayed 
to indicate the establishment of the connec 
tion, and means for freeing said trunk line 
for further use when the connection is es tablished. 

28. A telephone system including an opera 
tor's position, directively operable switches 
associated therewith, a link-circuit, opera tors' current controlling means including 
connections for transmitting impulses over 
said link-circuit, said means including mech anism whereby the operator may set up a 
desired number, mechanism associated with 
said means for causing one of said directive 
ly operable switches to be placed in opera 
tive connection with said link-circuit, and ap 
paratus automatically effective by the estab 
lishment of said connection to initiate the 
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transmission of impulses representing the number set up. 
29. A telephone system including a trunk 

line, an operator's calling device, an auto 
matic switch for connecting said trunk line 
operatively with said device, means whereby 
the operator may set up a number on said 
device, and apparatus automatically respon 
sive to the connection of said trunkline with said device to render the latter active. 
30. A telephone system including a trunk 

line, an operator's device, an automatic 
switch for connecting said trunk line oper 
atively with said device, means whereby the 
operator may set up a number on said device, apparatus automatically responsive to the 
connection of said trunk line with said de 
vice to render the latter active, directively 
operable selective switches associated with 
said trunk line for operation in extending 
connections, and means effective on discon nection to automatically complete restora 
tion of said device to normal. 

31. A telephone system including tele 
phone lines divided into groups, an opera 
tor's position including impulse controlling 
mechanism, a link-circuit having conductors 
whose electrical conditions are controllable 
by said mechanism, trunk lines, divided into a plurality of groups, the lines of each group 
being common for connections to a different 
group of telephone lines, an automatic 
switch at the answering end of each trunk 
line, multiple terminals of said link-circuit, 
a set being provided at each of said switches, 
operator's means for discriminatively ren 
dering the terminals at the switches of a pre 
determined group of trunk lines selectable, 
while leaving the terminals at the switches 
of other groups unselectable whereby an 
automatic switch of a particular group con 
nects its trunk line with said link-circuit, 
and directively operable switches associated 
with the calling ends of said trunk lines 
adapted to be connected with said link-cir cuit thereover. 

32. A telephone system including tele 
phone lines divided into groups, an opera tor's position including impulse controlling 
mechanism, a link-circuit having conductors 
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whose electrical conditions are controllable 
by said mechanism, trunklines, divided into a plurality of groups, the lines of each group 
being common for connections to a different 
group of telephone lines, an automatic 
switch at the answering end of each trunk 
line, multiple terminals of said link-circuit, 
a set being provided at each of said switches, 
operator's means for discriminatively ren 
dering the terminals at the switches of a 
predetermined group of trunk lines select 
able, while leaving the terminals at the 
switches of other groups unselectable where 
by an automatic switch of a particular group 
connects its trunk line with said link-circuit, directively operable switches associated with 
the calling ends of said trunk lines adapted 
to be connected with said link-circuit there 
over, means whereby the operator may set 
up a desired number on said impulse con 
trolling mechanism, and connections auto 
matically effective on connection of a direc 
tively operable switch with said link-circuit 
to render said mechanism active. 33. A telephone system including tele 
phone lines divided into groups, an opera tor's position including impulse controlling 
mechanism, a link-circuit having conductors 
whose electrical conditions are controllable 
by said mechanism, trunk lines, divided into a plurality of groups, the lines of each group 
being common for connections to a different 
group of telephone lines, an automatic 
switch at the answering end of each trunk 
line, multiple terminals of said link-circuit, 
a set being provided at each of said switches, 
operator's means for discriminatively ren 
dering the terminals at the switches of a pre 
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determined group of trunk lines selectable, 
while leaving the terminals at the switches 
of other groups unselectable whereby an 
automatic switch of a particular group con 
nects its trunk line with said link-circuit, directively operable switches associated with 
the calling ends of said trunk lines adapted 
to be connected with said link-circuit there 
over, means whereby the operator may set 
up a desired number on said impulse con 
trolling mechanism, connections automati 
cally effective on connection of a directively 
operable switch with said link-circuit to 
render said mechanism active, and means for 
restoring said link-circuit to normal. 84. A telephone system including tele 
phone lines divided into groups, an opera tor's position including impulse controlling 
mechanism, a link-circuit having conductors 
whose electrical conditions are controllable 
by said mechanism, trunk lines, divided into a plurality of groups, the lines of each group 
being common for connections to a different 
group of telephone lines, an automatic 
switch at the answering end of each trunk 
line, multiple terminals of said link-circuit, 

1425,728 

a set being provided at each of said switches, operator's means for discriminatively ren 
65 

dering the terminals at the switches of a pre 
determined group of trunk lines selectable, 
while leaving the terminals at the switches 
of other groups unselectable whereby an au 
tomatic switch of a particular group con 
nects its trunk line with said link-circuit, 
directively operable switches associated with 
the calling ends of said trunk lines adapted 
to be connected with said link-circuit there over, means, whereby the operator may set 
up trolling mechanism, connections automati 
cally effective on connection of a directively 
operable switch with said link-circuit to 
render said mechanism active, an operator's 
signal controlled thereby to indicate said 
condition, and means for restoring said link 
circuit to normal. 35. A telephone system including tele 
phone lines, a link-circuit, automatic mech 
anism operable responsive to initiated calls 
to interchangeably connect calling lines with 
said link-circuit, an operator's calling device 
and means' whereby the operator may set up 
a called number thereon, a trunk line hav 
ing automatic mechanism at the answering 
end thereof and directively operable 
switches associated with the calling end 
thereof, operator's means for causing said 
automatic mechanism to connect with said 
link-circuit, whereby one of said switches 
may be operatively connected with said cir 
cuit, and means effective on the connection of a switch to render said calling device 
active. 36. A telephone system including tele 
phone lines provided with contacts at the 
exchange, connector switches for connecting 
directly with the contacts of said lines, se 
lector switches associated with said con 
nector switches each said selector switch 
having a connector permanently paired with 
it, movable contacts for said selector. ca 
pable of adjustment to select the connector 
paired with it or another connector in com 
pleting connection to said lines as called 
lines, connections rendering said connectors 
available for extending said lines as either. 
calling or called lines, and means effective 
when a connector is employed to extend a 
calling line to extend a talking circuit from 
said calling line through the mechanism of 
the selector paired with such connector. 37. A telephone system including tele 
phone lines, selective switches for selecting 
said lines as calling lines, trunk lines adapt 
ed to be interchangeably connected with said 
selective switches, and means rendering a 
switch disconnected from a trunk line inca pable of operation to select a calling line. 38. A telephone system including tele 
phone lines, selective switches, for selecting 
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said lines as calling lines, link-circuits, se lective means for interchangeably connecting 
said link-circuits with said switches, starting 
circuits for initiating travel of said switches 
responsive to calls initiated over said lines, 
and means for rendering the starting circuit 
of any switch disconnected from a link-cir cuit inoperable. 

39. A telephone system including a plu 
•rality of selective devices, a controller switch 
therefor and 'a link-circuit connected thereto, multiple contacts of said devices at said 
switch, the contacts of each device occupy 
ing a two step space thereat, means for ar 
resting travel of said switch at a prelimi 
nary position when it engages a contact of 
an idle device, and apparatus effective when 
a device is to be placed in use to cause said 
switch to assume its final or connecting po 
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40. A telephone system comprising sub 

scribers' lines arranged in groups, direc 
tively operable selective switches for con 
necting with desired called lines, auxiliary 
party line switches for part of said selective 
switches adapted to be used for selecting a 
particular character of ringing current, ap 
paratus for transmitting several sets of cur 
rent impulses in completing desired connec 
tions, and means whereby the last set will 
effect the adjustment of a party line switch 
in one case and the final adjustment of a se 
lective switch in the other case, according to 
the group in which the called line is in cluded. 

41. A telephone system comprising cir 
cuits having their terminals arranged in 
groups, a selective switch, means for causing 
long steps of said switch to select a group, 
means for causing short steps of said switch 
to select contacts of a group, said short step 
travel being in the same direction as the 
long step travel, and means for continuing 
said short step travel to a normal point to restore said switch. 

42. A telephone system including tele 
phone lines, selectors of plurality of classes 
for use in extending connections, a conduc 
tor at the exchange adapted to serve as the 
medium of transmission of currents to ad 
just a plurality of selectors in succession, a 
relay controlling the operative electrical 
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connections of said conductor, means for employing said relay to intermittently 
ground said conductor in adjusting a selec 
tor of one class, and means for causing said 
relay to intermittently open the circuit of 
said conductor in adjusting a selector of an other class. 

43. In a telephone system, the combination 
with a plurality of selectors, of a single con ductor adapted to be successively operative 
ly connected with a plurality of selectors to 
control their adjustments, a relay for said 

conductor, armature means controlled there 
by to adjust one selector by causing said con 
ductor to be grounded, and means effective 
when another selector is to be adjusted to al 
ter said means of said relay to render it ef 
fective to adjust said other selector by open 
ing the circuit of said conductor. 

44. A telephone system including a tele 
phone line, a varying source of current at 
the exchange for charging and discharging 
said line, means for disconnecting said 
source from said line, and mechanism for 
preventing the disconnection thereof except 
when said line is substantially discharged. 
45. A telephone system including a tele 

phone line, apparatus for charging and dis 
charging said line to signal thereover, a 
switch for disconnecting said apparatus 
from said line, and means co-ordinating the 
operation of said apparatus and said switch, 
whereby said disconnection occurs at a time when said line is discharged. 
46. A telephone system including a tele 

phone line extending from a substation to 
the exchange, a condenser at said substation, 
a source of alternating current at the ex 
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90 change adapted to be connected with said . 
line to charge and discharge said condenser 
to signal said substation, and a switch co 
ordinated temporally with the alternations. . 
of said source to periodically disconnect said 
source from said line at times when an alter 
nation has discharged said condenser. 
47. A telephone system including a tele 

phone line. extending from a substation to 
the exchange, a condenser at said substa 
tion, a source of alternating current at the 
exchange adapted to be connected with said 
line to charge and discharge said condenser 
to signal said substation, a switch co-ordi 
nated temporally with the alternations of 
said source to periodically disconnect said 
source from said line at times when an al 
ternation has discharged said condenser, and an electromagnet at the exchange adapted to 
be connected with said line upon disconnec tion of said source therefrom. 

'48. A telephone system including a tele 
phone line extending from a substation to 
the exchange, a condenser at said substation, 
a source of alternating current at the ex 

: change adapted to be connected with said 
line to charge and discharge said condenser 
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to signal said substation, a switch co-ordi 
nated temporally with the alternations of 
said source to periodically disconnect said 
source from Sid line at times when an alter 
nation has discharged said condenser, an 
electromagnet at the exchange adapted to be 
connected with said line upon disconnection 
of said source therefron, and means respon 

. sive to currents over said line to control said 
magnet to maintain said source excluded. 

49. A telephone system including a tele 
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phone line, a current source connected with and alternately charging and discharging 
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said line, a switch temporally co-ordinated 
with the variations of current in said line 
to disconnect said source from said line at a 
time when said line is discharged, and means 
for causing a flow of steady current over 
said line to maintain said source discon 
nected. 50. In a telephone system, the combina 
tion with a selective mechanism having 
groups of contacts, and an adjustable mem 
ber adapted to select a group and then a 
contact of a group, of means for throwing 
two groups of contacts into one group, 
whereby the number of contacts in a group 
selectable by said member may be doubled. 51. In a telephone system, the combina 
tion with a selective switch, of circuits 
adapted to be tested thereby, a test con 
ductor for said switch adapted to be asso 
ciated with a circuit to be tested, means for employing said switch in two capacities, and 
test means associated with said conductor 
adapted to make tests of two characters, the 
character of the test being determined by 
the capacity in which said switch is em 
ployed. - 52. A telephone system including multi 
ple terminals, selective switches for selecting 
said terminals, a starting conductor and 
means controlled thereover for distributively 
starting said switches, a normally energized 
electromagnet associated with said conduc 
tor, and means for de-energizing said mag 
net to alter the connections of said conduc 
tor. 53. A telephone system including a plural 
ity of selective switches for use in extend 
ing connections, a master-switch having a starting conductor for initiating travel of 
said switches, a normally energized electro 
magnet for said master-switch, and means for de-energizing said magnet to initiate 
travel of said switch to select an idle selec 
tive switch. 54. A telephone system comprising tele 
phone lines, an operator's position, two two 
wire trunk lines, each having a maximum 
of two conductors at one point at least in 
its length, selective switches associated there with for extending calling lines to said posi 
tion, operator's means for working back 
over the first of said two-wire trunk lines to 
selectively interconnect one of the calling 
lines with a called line and thereon free said 
trunk, other trunklines and operator's means 
to connect the second of said two-wire trunk 
lines with one of said other trunk lines and 
complete the connection between the other 
calling line and a called line by working 
back over the connected other trunk line. 55. In a telephone system including tele 
phone lines, the combination with a calling 
subscriber's station of a selective switch at 
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the exchange, a talking circuit interconnect 
ing said switch and said station, means for 
transmitting directive currents to said switch 
to adjust the same in connecting said line to . 
a called line, circuit connections effective on transmission of the first impulse to alter the 
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connections of said line to said switch where 
by the succeeding impulses are not audible 
at the calling substation, and means auto 
matically operated when connection is made 
to the called line to establish a conversa 

75 

tional circuit from the calling line through 
said switch. 56. A telephone system including tele 
phone lines, selective switches adapted to be 
used in interconnecting lines, trunk lines and 
automatic switches whereby said trunk lines 
are normally connected with idle selective 
switches, means for establishing conversa-. 
tional circuits including trunk lines and the 
respective automatic and selective switches 
connected with them, and means effective 
when a conversational circuit is destroyed 
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to initiate travel of the automatic switch, 
associated with the trunk line used, to select 
an idle selective switch. 57. A telephone system including tele 
phone lines, selective mechanism for use in 
interconnecting lines, a trunk line having an 
automatic switch normally engaging an idle 
selective mechanism, means for electrically 
adjusting said mechanism while said trunk 
line remains connected therewith and estab 
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lishing a talking circuit including said trunk 
line and said switch, and means for shifting 
said trunk line to connection with a differ 
ent mechanism at the conclusion of each 
conversation. 58. A telephone system including tele 
phone lines, a trunk line for interconnecting 
different lines, selective switching mecha 
nism at both ends of said trunk line whereby 
it may be selectively connected with a call 
ing line at either end, a third terminal for 
said trunk line and a signal associated there 
with, means for displaying said signal when 
said trunk line is connected with a calling 
line at one end, and means for preventing 
the display of said signal when said trunk 
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line is connected with a calling line at the J15 
other end. 59. A telephone system including tele 
phone lines, a trunk line for interconnecting 
different lines, selective switching mecha 
nism at both ends of said trunk line whereby 
it may be selectively connected with a call 
ing line at either end, an answering termi 
nal connected intermediate of the ends of 
said trunk, and a call signal operated re 
sponsive to calls originating at one end of 
said trunk line only. 60. In a telephone system the combination 
with fixed contacts arranged in groups, of 
a set of adjustable contacts, means under 
operator control for advancing said adjust 
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able contacts to select a group of fixed con 
tacts and then a contact in said group, and 
means under subscriber control operating 
alternatively to said operator's means to 
cause said adjustable contacts to select a 
fixed contact independently of group selec tion. 

61. A telephone system including impulse 
transmitting mechanism adapted to send a 
plurality of sets of directive impulses, trunk 
lines of a plurality of classes adapted to be 
connected with said mechanism, means for including an extra impulse in one of the sets 
transmitted, a directively operable switch, a 
trunk switch connected thereto, normally 
preventing the transmission of directive im 
pulses to said first mentioned switch, a trunk 
line of one class connected to said trunk 
switch, said trunk switch being arranged to 
receive said extra impulse and be operated 
thereby to render said directively operable 
switch sensitive to the other impulses, and 
means for preventing wrong selection in 
consequence of said extra impulse when a 
trunkline of another class is emploved. 

62. A telephone system including a pair 
of connected telephone lines, a connector in 
connection with the called line, a plurality 
of selectors intermediate of said connector 
and the calling line through which the talk 
ing circuit extends, a release electromagnet 
for said connector held energized during 
conversation over a circuit extending to a 
selector adjacent thereto, a release electro 
magnet for the said selector held energized 
during conversation over a circuit extend ing to another selector adjacent to it, a 
contact at said other selector for opening 
the said circuit to de-energize the release 
electromagnet to restore said first-men 
tioned selector, and a contact at said first 
mentioned selector for opening the circuit 
of the release electromagnet of said con 
nector to restore the same. o 

63. A telephone system including a pair 
of connected telephone lines, a connector in 
connection with the called line, a plurality. 
of selectors intermediate of said connector and the calling line through which the talk 
ing circuit extends, a release electromagnet 
for said connector held energized during 
conversation over a circuit extending to a 
selector adjacent thereto, a release electro 
magnet for the said selector held energized 
during conversation over a circuit extending 
to another selector adjacent to it, and means 
for successively de-energizing said electro 
magnets when restoration is desired. 

64. A telephone system including a tele 
phone line, a plurality of selective switches 
through which the conversational circuit 
extends, trunk release circuits extending 
from switch to switch, said release circuits being separate from the talking circuit 
means for holding said circuits energize 
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during conversation, and means for succes sively de-energizing said circuits when dis 
connection is desired. M 

65. A telephone system including a selec 
tive switch, contacts at said switch arranged 
in FE a magnet for causing travel of said switch to select a group and to select 
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contacts of a group, a relay controlling the 
actuations of said magnet, a directive im pulse controlling relay for said switch 
means controlled thereby for energizing said 
first-mentioned relay to initiate actuations 
of said magnet, circuit connections for 
maintaining said first-mentioned relay ener 
ized while said magnet adjusts said switch 
rom one group to the next, and additional 
means for rendering said relay sensitive to 
the conditions of encountered contacts of a selected group. 

66. A telephone system including a selec 
tive switch, contacts at said switch arranged 
in groups, a magnet for stepping said switch 
from contact to contact, a relay controlling 
the actuations of said magnet, group con 
tacts for said groups, a directive impulse controlling electromagnets, switching appa 
ratus controlled thereby for actuation to 
effect connection between said relay and a 
group contact, said group contact then hold 
ing said relay energized while said switch 
passes its group, and an auxiliary electro 
magnet controlling means for altering the 
electrical condition of the group contact of a selected group whereby said relay is -op 
erative to cause said switch to select idle contacts of a group. 

67. In a selective switch, the combination with a magnet controlling the travel there 
of, of a relay, switching means controlled 
by the de-energization of said relay to close 
a contact in the circuit of said magnet, and 
switching means controlled by the subse 
quent re-energization of said relay to close 
a second contact in the circuit of said mag net whereby said magnet becomes active. 

68. A telephone system including tele 
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hone lines, an operator's position, trunk p 9 lines including two-wire trunk lines each 
having a maximum of two conductors at 
One point at least in its length, automatic 
mechanism for connecting a line over an idle 
two-wire trunk line with, and signaling said operator's position, and means whereby the 
operator may work back over said two-wire 
trunk line and selectively connect said line with another wanted line. 

69. The combination with, a trunk line, of 
two selective switches individual thereto, a 
control station, means controlled from said 
station to cause travel of either of said 
switches, and means effective on initiation 
of travel of either switch to disable the 
means for initiating travel of the other. 

70. The combination with a trunk line, of 
two selective switches located at one end 
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of said trunk line and individual thereto, 
means normally capable of actuation to 
cause travel of either of said switches, means 
effective on initiation of travel of either 
switch to disable the means for initiating 
travel of the other, and switching means at 
the other end of said link-circuit. 

71. A telephone exchange system com 
prising a plurality of groups of subscribers 
lines, a group of automatic switches and 
associated talking trunks for each group 
of said lines operative to establish conversa 
tional circuits between calling and called 
ones of said lines in its group, an operator's position, two-wire talking trunks extending. 
from said position to each group of switches 
and operative therewith to establish conver 
sational circuits through said position be 
tween calling and called ones of said lines 
in different groups, each two-wire talking 
trunk having a maximum of two conductors 
at one point at least in its length, and means 
for controlling certain of the switches of 
each group over a two-wire talking trunk 
extending to that group. 72. A telephone exchange system compris 
ing a plurality of subscribers' lines, auto 
matic switches and associated trunks oper 
ative to establish conversational circuits 
between calling and called ones of Said 
lines, a two-wire control trunk extending to an operator's position, said trunk having 
only two conductors at one point in its length, and an operator's equipment at said position comprising means for controlling 
certain of said switches over said control 
trunk in establishing each such conversa 
tional circuit, w 73. A telephone exchange system compris 
ing a plurality of subscribers lines, auto matic switches and associated trunks for 
interconnecting said lines, means for restor 
ing said switches and trunks to normal, an operator's equipment comprising means for 
controlling certain of said switches, a two 
wire control trunk extending from said 
equipment to said certain switches, said 
control trunk having only two conductors 
at one point in its length, and means for 
freeing said operator's trunk and equipment 
for further use before operating said restor 
ing means. 74. A telephone exchange system compris 
ing a plurality of subscribers lines, auto 
matic switches and associated trunks for 
interconnecting said lines, means for restor 
ing said switches and trunks to normal, an operator's equipment comprising means for 
directively controlling the operation of cer 
tain of the said switches used in putting 
through each connection, a two-wire control trunk extending from said equipment to 
said certain switches, said control trunk hav 
ing only two conductors at one point in its 
length, and means for freeing said opera 
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tor's trunk and equipment for further use 
as soon as the operator in each instance has 
completed said directive control. 75. A telephone exchange system compris 
ing a plurality of subscribers' lines, auto 
matic switches and associated trunks for 
interconnecting said lines, means for restor 
ing said switches and trunks to normal, an operator's equipment comprising means for 
directively controlling the operation of cer 
tain of said switches used inputting through 
each connection, a two-wire control trunk 
extending from said equipment to said cer 
tain switches, said control trunk having only 
two conductors at one point in its length, 
and means for freeing said operator's trunk 
for further use in each instance after the 
operator. has completed said directive con 
trol and before operating said restoring 
mean S. 76. A telephone exchange system compris 
ing subscribers' lines, talking trunks, auto 
matic switches for uniting said lines and 
talking trunks into conversational circuits, 
a two-wire control trunk extending to an 
operator's position and having only two con 
ductors at one point in its length, means 
whereby an operator at said position may 
directively control the operation of certain 
of said switches over said control trunk, and 
means for freeing said control trunk for 
further use as soon as said directive control 
has been exercised. 77. A telephone exchange system compris 
ing subscribers’ lines, talking trunks, auto 
matic switches for uniting said lines and 
trunks into conversational circuits, means 
for restoring said switches and trunks to 
normal, a two-wire control trunk extending to an operator's position and having only 
two conductors at one point in its length, 
means whereby an operator at said position 
may directively control the operation of 
certain of said switches over said control 
trunk, and means for freeing said control 
trunk for further use prior to the operation 
of said restoring means. 78. A telephone exchange system compris 
ing subscribers’ lines, E trunks, auto 
matic switches for uniting said lines and 
talking trunks into conversational circuits, 
means for restoring said switches and trunks 
to normal, a two-wire control trunk extend ing to an operator's position and having a 
maximum of two conductors at one point in its length, means whereby an operator 
at said position may directively control the 
operation of certain of said switches over 
said control trunk, and means for freeing 
said control trunk for further use after the 
exercise of said directive control and before 
the operation of said restoring means. 79. A telephone exchange system compris 
ing subscribers' lines, talking trunks, au 
tomatic switches for uniting said lines and 
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talking trunks into conversational circuits, 
a two-wire control trunk having a maximum 
of two conductors at one point in its length, 
means whereby a calling subscriber may 
communicate his order to an operator over 
said control trunk, and means whereby an operator may directively control the opera 
tion of certain of said switches over said control trunk. 

80. A telephone exchange system compris 
ing subscribers' lines, talking trunks, au 
tomatic switches for uniting said lines and 
talking trunks into conversational circuits, 
a two-wire control trunk having a maximum 
of two conductors at one point in its length, 
means whereby a calling subscriber may 
communicate his order to an operator over 
said control trunk, means whereby an op 
erator may directively control the opera 
tion of certain of said switches over said 
control trunk, and means for freeing said 
control trunk for further use as soon as said 
directive control has been exercised. 

ing subscribers' lines, talking trunks, au 
tomatic switches for uniting said lines and 
talking trunks into conversational circuits, 
means for restoring said switches and 
trunks to normal, a two-wire control trunk 
having a maximum of two conductors at one 
point in its length, means whereby a call 
ing subscriber may communicate his order 
to an operator over said control trunk, means whereby an operator may directively con 
trol the operation of certain of said switches 
over said control trunk, and means for free 
ing said trunk for further use prior to the operation of said restoring means. 

82. A telephone ches system compris 
ing subscribers' lines, talking trunks, au 
tomatic switches for uniting said lines and 
talking trunks into conversational circuits, 
means for restoring said switches and 
trunks to normal, a two-wire control trunk 
having a maximum of two conductors at one 
point in its length, means whereby a call 
ing subscriber may communicate his order 
to an operator over said control trunk, 
means whereby an operator may directively 
control the operation of certain of said 
switches over said control trunk, and means 
for freeing said control trunk for further 
use after the exercise of said directive con 
trol and before the operation of said re storing means. 

83. A telephone exchange system compris 
ing subscribers' lines, automatic switches 
and trunks for extending the circuits of 
said lines, an operator's equipment includ 
ing an impulse sending device for control 
ling certain of said switches in extending 
such circuits, means including a two-wire 
trunk having a maximum of two conductors 
at one point in its length for automatically 
establishing connection between said equip 

81. A telephone Sches system compris 

48 
ment and any busy one of certain of said 
trunks, and means for automatically free 
ing said device for further use as soon as 
said control has been exercised. 

84. A telephone exchange system compris 
ing subscribers' lines, automatic switches 
and trunks for extending the circuits of said lines, an operator's equipment includ 
ing an impulse sending device for control 
ling certain of said switches in extending 
such circuits, means for restoring said 
switches and trunks to normal, means includ 
ing a two-wire trunk having a maximum of 
two conductors at one point in its length for automatically establishing connection be 
tween said equipment and any busy one of 
certain of said trunks, and means for au 
tomatically freeing said device for further 
use prior to the operation of said restor ling means. 
85. A telephone exchange system compris 

ing Subscribers' lines, automatic switches 
and trunks for extending the circuits of 
said lines, an operator's equipment includ 
ing an impulse sending device for control 
ling certain of said switches in extending 
Such circuits, means for restoring said 
switches and trunks to normal, means in cluding a two-wire trunk having a maxi 
mum of two conductors at one point in its length for automatically establishing connec 
tion between said equipment and any busy 
one of certain of said trunks, and means for automatically freeing said device for 
further use after the exercise of said con 
trol and before the operation of said re storing means. 

86. A semi-automatic telephone system in cluding telephone lines, an operator's two 
wire trunk circuit having a maximum of 
two conductors at one point in its length, 
selective switching mechanism at the call 
ing end of said circuit, operator's means for 
transmitting directive currents to said 
Switching mechanism to extend the calling 
end of said circuit to desired lines, a call ing telephone line, and a pair of electrically 
connected switches between said line and 
the answering end of said circuit, one of 
Said switches serving on initiation of the 
call to connect with said calling line and 
the other to connect with said operator's 
trunk, circuit, and means controlled by con nected subscribers for restoring all exchange 
mechanisms used in a connection to normal. 

87. A telephone system including tele 
phone lines, trunk-circuits having selective 
switching mechanisms at the ends thereof, 
an operator's two-wire trunk circuit having 
a maximum of two conductors at one point at least in its length, operator's means for 
transmitting directive currents over said 
trunk circuits independently of the two 
conductors of said two-wire trunk circuit to said Switching mechanisms to extend said 
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trunk circuits to desired lines, operator's sig 
nals, link-circuits having selective switches 
at both their ends intermediate of said sig 
nals and said lines, multiple terminals per 
taining to said lines at the answering ends 
of said link-circuits, multiple terminals per 
taining to said signals at the other ends of 
said link-circuits, means effective on initia 
tion of a call to start travel of the switches 
of an idle link-circuit, means for stopping 
travel of one of said switches when engag 
ing contacts of the calling line, and means for stopping travel of the other of said switches 
when engaging contacts of an idle signal. 88. A telephone system including tele 
phone lines, trunk-circuits having selective 
switching mechanisms at the ends there of, operators' signals, operators' two-wire 
trunks each having a maximum of two con ductors at one point in its length, link-cir 
cuits having selective switches at both their 
ends intermediate of said two-wire trunks and said lines, multiple terminals pertain 
ing to said lines at the answering ends of said link-circuits, multiple terminals per 
taining to said two-wire trunks and signals 
at the other ends of said link-circuits, means 
effective on initiation of a call to start travel 
of the switches of an idle link-circuit, means for stopping travel of one of said, switches when engaging contacts of the calling line, 
means for stopping travel of the other of 
said switches when engaging contacts of an 
idle two-wire trunk and associated signal, and apparatus for electrically adjusting 
selective switching mechanism associated 
with a trunk-circuit to connect said idle link 
circuit with a called line through said two 
wire trunk. 89. A telephone system including tele 
phone lines, trunk-circuits having selective 
switching mechanisms at the ends thereof, op 
erators' signals, operators' two-wire trunks 
each having a maximum of two conductors 
at one point in its length, link-circuits hav 
ing selective switches at both their ends in 
termediate of said two-wire trunks and said 
lines, multiple terminals pertaining to said 
lines at the answering ends of said link-cir 
cuits, multiple terminals pertaining to said 
two-wire trunks and signals at the other 
ends of said link-circuits, means effective on 
initiation of a call to start travel of the 
switches of an idle link-circuit, means for 
stopping travel of one of said switches when 
engaging contacts of the calling line, means 
for stopping travel of the other of said 
switches when engaging contacts of an idle 
two-wire trunk and associated signal, ap paratus for electrically adjusting selective 
switching mechanism associated with a 
trunk-circuit to connect said idle link-circuit 
with a called line through said two-wire 
trunk, and mechanism for automatically ap 
plying ringing current to the called line. 

1826,728 
90. In a telephone exchange system, the 

combination with a plurality of exchanges, 
of a plurality of subscribers’ lines connected 
with each of said exchanges, each of said exchanges comprising two-way automatic 
switches for effecting connections between 
subscribers' lines, talking trunks extending 
between said exchanges, and operators 
equipments comprising means for control 
ling said automatic switches and grouped 
at an office separate from said exchanges. 

91. In a telephone exchange system, the 
combination with subscribers' lines, and con 

75 

necting trunks, of a plurality of two-way 
automatic switches, an operator's equipment comprising means for directively controlling 

80 

said switches over said trunks to extend de 
sired circuits, and means for operating said 
switches at other times to extend calls over said trunks to said operator's equipment. 

92. In a telephone exchange system, the 
combination with a plurality of subscribers lines and cooperating connecting trunks, of 
an operator's equipment circuit, antomatic 
mechanism for connecting a calling line to 
an idle equipment circuit, finder switches for 
extending the calling party's circuit, and 
means under operator control for starting 
an idle finder switch and causing it to stop 
in circuit with a busy equipment circuit, 

93. In a telephone exchange system, the 
combination with a plurality of exchanges, 
of a plurality of subscribers’ lines connected 
with each of said exchanges, automatic selec tor and connector switches and talking 
trunks at each of said exchanges, talking 
trunks extending between said exchanges, a plurality of operators' equipments, each 
comprising means for operating said selec 
tor and connector switches equipment, finder switches for connecting the operators' equip 
ments to selectors in different exchanges, and 
means under operator control for at will 
starting a finder switch to connect with a 
desired exchange. 94. A semi-automatic telephone system in 
cluding telephone lines, a main exchange in 
which a portion of said lines terminate, a 
branch exchange in which a portion of said 
lines terminate, two-wire trunk lines inter 
connecting said exchanges, each of said 
trunk lines having a maximum of two con 
ductors at one point at least in its length, 
means for automatically connecting a call 
ing line of said branch exchange over an 
idle one of said trunks with said main ex 
change, and impulse controlling mechanism 
at said main exchange for transmitting 
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directive currents back over said same trunk . 
to link the calling line to the called line. 

95. A semi-automatic telephone system in 
cluding telephone lines, a main exchange in 
which a portion of said lines terminate, a 
branch exchange in which a portion of said 
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lines terminate, two-wire trunk lines inter 
connecting said exchanges, each of said 
trunk lines having a maximum of two con 
ductors at one point at least in its length, 
means for automatically connecting a call 
ing line of said branch exchange over an 
idle one of said trunks with said main ex 
change, impulse controlling mechanism at 
said main exchange for transmitting direc 
tive currents back over said same trunk to 
link the calling line to the called line, and 
means for thereon freeing the trunk while 
leaving the connection of subscribers con tiring 96. A semi-automatic telephone system in 
cluding telephone lines, a main exchange in 
which a portion of said lines terminate, a 
branch exchange in which a portion of said 
lines terminate, two-wire trunk lines inter connecting said exchanges, each of said 
trunk lines having a maximum of two con ductors at one point at least in its length, 
means for automatically connecting a call 
ing line of said branch exchange over an 
idle one of said trunks with said main ex 
change, impulse controlling mechanism at 
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said main exchange for transmitting direc 
tive currents back over said same trunk to 
link the calling line to the called line, and 
switches at the substations of lines so con 
nected for rendering them idle when dis 
connection is desired. 

97. A semi-automatic telephone system in 
cluding telephone lines, a main exchange in 
which a portion of said lines terminate, a 
branch exchange in which a portion of said 
lines terminate, two-wire trunk lines inter 
connecting said exchanges, each of said. 
trunk lines having a maximum of two con 
ductors at one point at least in its length, 
means for automatically connecting a call 
ing line of said branch exchange over an 
idle one of said trunks with said main ex 
change, impulse controlling mechanism at 
said main exchange for transmitting direc 
tive currents back over said same trunk to 
link the calling line to the called line, means 
for thereon freeing the trunk while leaving 
the connection of subscribers continuing, 
and switches at the substations of lines so 
connected for rendering them idle when dis 
connection is desired. - 

98. A telephone system including tele 
phone lines, two telephone exchanges, termi 
nals of part of said lines at each exchange, 
two-wire trunk lines interconnecting said 
exchanges, each of said trunk lines having 
a maximum of two conductors at one point 
at least in its length, means for automati 
cally extending a call initiated at one ex 
change to the other exchange over an idle 
trunk, and mechanism controlled by an op erator at said other exchange for working 
back over the same trunk to complete the 
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connection from terminals of the calling line to terminals of the called line. 
99. A telephone system including tele 

phone lines, two telephone exchanges, termi 
nals of part of said lines at each exchange, 
two-wire trunk lines interconnecting said 
exchanges, each of said trunk lines having 
a maximum of two conductors at one point 
at least in its length, means for automati 
cally extending a call initiated at one ex 
change to the other exchange over an idle 
trunk, and mechanism controlled by an op 
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erator at said other exchange for working 
back over the same trunk to complete the 
connection from terminals of the calling 
line to terminals of the called line with 
means for freeing the trunk. . 

100. A telephone system including a call 
an exchange, a central office link-circuit, 
adapted to be automatically connected with 
said line on initiation of a call, an operator's 
position, a two-wire trunk line leading 
thereto, said trunk line having a maximum 
of two conductors at one point at least in 
its length, a signal for said trunk line, an 
electrically controlled selective switch at the 
exchange, means for initiating travel there 
of to connect said link-circuit and trunk 
line in response to the operation of said 
selective switch, a called subscriber's line, terminals therefor at the exchange, oper 
ator's means for transmitting directive cur 
rents to establish a connection from the ter 
minals of the calling line to terminals of 
the called line by way of said two-wire 
trunk, with means for thereon freeing said trunk line. 

101. A telephone system including a call 
ing subscriber's line, terminals therefor at 
an exchange, a central office link-circuit, an 
automatic switch at the exchange operable 
responsive to initiation of a call over said 
line to connect said link-circuit and line, an operator's position, a signal thereat, a two 
wire trunk line leading thereto, said trunk 
line having a maximum of two conductors 
at one point at least in its length, automatic 
switching, means for interconnecting said 
link-circuit and trunkline whereby said sig 
nal is displayed to indicate the call, a called 
subscriber's line, terminals therefor at the exchange, directively operable selective 
switches associated with said link-circuit, operator's means for electrically controlling 
adjustment of said selective switches to com 
plete a connection from terminals of the 
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calling line to terminals of the called line, 
the circuit by which said lines are connected 
including said trunkline and said link-cir 
cuit, and means for disconnecting said trunk 
line from said link-circuit when said tele 
phone lines have been disconnected. 

102. A telephone system including a call 
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ing subscriber's line, terminals therefor at 
an exchange, a central office link-circuit, 
adapted to be automatically connected with 
said line on initiation of a call, an operator's 
position, a two-wire trunkline leading there 
to, said trunk line having a maximum of two 
conductors at one point at least in its length, 
an electrically controlled selective switch at the exchange, means for initiating travel 
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thereof to connect said link-circuit and trunk 
line in response to the operation of said sea 
lective switch, a called subscriber's line, 
terminals therefor at the exchange, oper 
ator's means for transmitting directive cur 
rents to establish a connection from the ter 
minals of the calling line to terminals of the 
called line by way of said two-wire trunk, 
with means for thereon freeing part of said 
operator's means. 103. A telephone system including a call 
ing subscriber's line, terminals therefor at an exchange, a central office link-circuit, adapted 
to be automatically connected with said line 
on initiation of a call, an operator's position, 
a two-wire trunk line leading thereto, said 
trunkline having a maximum of two conduc 
tors at one point at least in its length, an 
electrically controlled selective switch at the 
exchange, means for initiating travel there 
of to connect said link-circuit and trunk line 
in response to the operation of said 'selective 
switch, a called subscriber's line, terminals therefor at the exchange, directively oper 
able selective switches associated with said 
link-circuit, operator's means for electrically 
controlling adjustment of said selective 
switches to complete a connection from ter 
minals of the calling line to terminals of the 
called line, the circuit by which said lines are 
connected including said trunk line and said 
link - circuit, and means for disconnecting 
said trunk line from said link-circuit when 
said telephone lines have been disconnected. 104. A telephone system including a main 
exchange and a sub-exchange, telephone lines 
terminating in said exchanges, two-wire 
trunklines connecting said exchanges adapt 
ed to be employed for connecting together a 
telephone line terminating in the main ex change and one terminating in the sub-ex 
change, each of said trunk lines having a 
maximum of two conductors at one point at 
least in its length, means for using said trunk line as an impulse transmitting medium to 
cause automatic connection of two lines ter minating in said sub-exchange, with means 
for freeing said trunk line for further use 
when employed as said medium as soon as 
connection is established. 105. A telephone system including tele 
phone lines, identical automatic selecting 
mechanisms at outlying points capable of 
operating in different capacities for inter 
connecting said lines, a central station hav ing operators' positions, means responsive to 

1,425,728 
initiation of a call for operating one of said 
mechanisms to connect with the calling line, 
means for thereon displaying a signal at an operator's position, operators' apparatus for 
transmitting directive impulses to another 
of said mechanisms in connecting the calling 
line with a called line, and a switch for dis connecting said apparatus from said last 
mentioned mechanism after its operation. 106. In a telephone exchange system, the 
combination with an exchange, of a plu 
rality of subscribers' lines connected thereto, said exchange comprising a plurality of talk 
ing trunks, means for connecting a calling 
subscriber with an idle one of said talking 
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trunks, and selector switches associated with 
said trunks, a master switch for controlling 
said selector switches, and operators' equip 
ments comprising means for controlling said 
selector switches through said master switch. 107. In a telephone exchange system, the 
combination with an exchange, of a plural 
ity of subscribers' lines connected thereto, said exchange comprising talking trunks for 
connecting subscribers’ lines, automatic 
switches, and a master switch for control ling said automatic switches, operators' 
equipments comprising means for control 
ling said automatic switches through said 
master switch, and means located at said ex change for automatically selecting an idle 
operator's equipment. 

85 

90 

95 

108. In a telephone exchange system, the 
combination with a plurality of exchanges, 
of a plurality of subscribers’ lines connected 
to each of said exchanges, each of said ex changes comprising a plurality of talking 
trunks, means for connecting a calling sub 
scriber with an idle talking trunk and the 
bank contacts of selector switches, and op erators' equipments comprising means for 
controlling said selector switches. 109. A semi-automatic telephone system including a plurality of exchanges, having 
telephone lines, trunk lines interconnecting 
said exchanges, operators' positions at one of 
said exchanges, impulse senders at said posi 
tions, special impulse trunks extending from 
each exchange to said operators' positions, 
impulse trunk finders and selective switches directively operable responsive to currents 
over said impulse trunks to extend calling 
circuits to called lines, automatic means for connecting calling lines with said impulse 
trunks, and automatic means for freeing an 
impulse sender as soon as a connection be 
tween a calling and a called line is estab 
lished. 110. A semi-automatic telephone system including a plurality of exchanges, having 
telephone lines, trunk lines interconnecting 
said exchanges, operators' switchboards at 
some of said exchanges, impulse senders at 
said switchboards, special impulse trunks extending from each exchange to an oper 
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ator's switchboard, impulse trunk finders 
and selective switches directively operable 
responsive to currents over said impulse 
trunks to extend calling circuits to called 
lines, automatic means for connecting call 
ing lines with said impulse trunks, auto 
matic means for freeing an impulse sender 
as soon as a connection between a calling 
and a called line is established, and signals 
at said switchboard operated by said con necting means. 

111. In a telephone exchange system, a 
plurality of subscribers' lines, a number of 
two-wire trunks less in number than the 
number of lines, each of said trunks having 
a maximum of two conductors at one point 
at least in its length, an operator's circuit in 
cluding a telephone set and an impulse send 
ing device, means for automatically con 
necting a calling line with any one of said 
trunks, thereby rendering the said trunk 
busy, a trunk finder started by the operator 
and then operating to automatically connect 
with said busy trunk and means for auto 
matically connecting said trunk finder with 
a wanted line. 

112. In a telephone exchange system, a 
number of subscribers' lines, a number of 
trunks less than the number of lines for 
interconnecting said lines, an operator's im 
pulse sending device associated with said 
trunks and means associated with said send 
ing device and started by the operator for automatically connecting with any busy 
trunk, together with restoring means for said connecting means. 

113. In a telephone exchange system, a 
number of subscribers' lines, a number of 
trunks less than the number of lines for 
interconnecting said lines, two-wire trunks 
for extending the circuits of said trunks, 
each of said two-wire trunks having a maxi 
mum of two conductors at one point at least in its length, an operator's impulse sending 
device associated with said two-wire trunks, 
means associated with said operator's send 
ing device and becoming active when a 
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trunk is connected to a calling line for au 
tomatically connecting the operator's send 
ing device through a two-wire-trunk with 
said connected trunk, and means for restor 
ing said connecting means. , 

114. In a telephone exchange system, sub 
scribers' lines, a number of trunks less than 
the number of lines, an operator's impulse 
sending device, means for automatically con 
necting a calling line with a trunk, means thereupon becoming active for automatically connecting the operator's sending device 
with the busy trunk, and a trunk finder and 
other automatic switches for completing 
the connection to a wanted subscriber, said 
finder being started by the operator and 
said other switches being controlled by im pulses from the operator's sending device. 

115. In a telephone exchange system, sub 
scribers' lines, trunk circuits for intercon 
necting said lines less in number than the 
number of lines, an operator's impulse send 
ing device associated with said trunks, an 
automatic finder switch associated with said operator's sending device for connecting said 
sending device with any of said trunks, op 
erator's means for starting said finder. 
switch, automatic means for extending the 
circuit of connected trunks, and means for thereupon restoring said impulse sending 
device to render it available for extending 
circuits of other trunks of the group. 

116. A telephone exchange system includ 
ing a number of subscribers' lines, a number 
of trunks, each trunk terminating at its op 
posite end in selected switches, an operator's 
equipment, a two-wire trunk extending 
from said equipment to said trunks, said 
two-wire trunk having a maximum of two 
conductors at one point at least in its length, 
and automatic switch mechanism for con 
necting said two-wire trunk to said other trunks. 

117. A telephone exchange system includ 
ing a number of subscriber's lines, a num 
ber of trunks, each trunk terminating at one 
end in a line selector and at the other end 
in a trunk selector, an operator's equip 
ment, two-wire trunks extending from said 
equipment to said trunks, each two-wire 
trunk having a maximum of two conduc 
tors at one point at least in its length, auto 
matic switches associated with said two 
wire trunks, driving means for the linese 
lectors controlled by the calling subscrib 
ers, and driving means for said automatic 
switches controlled by the line selectors. 118. A telephone exchange system includ 
ing a number of subscribers' lines, a number 
of trunks, each trunk terminating at one 
end in a line selector and at the other end in 
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a trunk selector, an operator's equipment, 
y v, two-wire trunks extending from said equip 

ment to said trunks, each two-wire trunk 
having a maximum of two conductors at one 
point at least in its length, automatic 
switches associated with said two-wire 
trunks, driving means and release or restor 
ing means for said line selectors controlled 
by the calling subscribers, and driving 
means for said automatic switches con 
trolled in the use of the line selector trunks. 

119. A telephone exchange system includ 
ing a number of subscribers’ lines, a number 
of trunks, each trunk terminating at one end 
in a line selector and at the other end in a 
trunk selector, an operator's equipment, 
two-wire trunks extending from said equip 
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25 ment to said trunks, each two-wire trunk . 
haying a maximum of two conductors at one 
point at least in its length, automatic 
switches associated with said two-wire 
trunks, driving means and release or restor 130 
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48 
ing means for the said line selectors con 
trolled by the calling subscribers, and driv ing means and release or restoring means 
for said automatic switches controlled in 
the use of the line selector trunks. 

120. A telephone exchange system includ 
ing a number of subscribers’ lines, a num 
ber of trunks, each trunk terminating at one 
end in a line selector and at the other end 
in a trunk selector, an operator's equipment, 
two-wire trunks extending from said equip 
ment to said trunks, each two-wire trunk 
having a maximum of two conductors at one 
point at least in its length, automatic 
switches associated with said two-wire 
trunks, driving means and release or 
restoring means for said line selectors con 
trolled by the calling subscribers, driving 
means and release or restoring means for 
said automatic switches controlled in the 
use of the line selector trunks, and driving 
means for the forward or calling trunk 
selectors controlled by the operator. 121. A telephone exchange system in 
cluding a number of subscribers' lines, a 
number of trunks, each trunk terminating 
at one end in a line selector and at the other 
end in a trunk, selector, an operator's equip 
ment, two-wire trunks extending from said 
equipment to said trunks, each two-wire 
trunk having a maximum of two conductors at one point at least in its length, automatic 
switches associated with said two-wire 
trunks, driving means and release or restor 
ing means for said line selectors controlled by the calling subscribers, driving means 
and release or restoring means for said auto 
matic switches controlled in the use of the 
line selector trunks, driving means for the 
forward or calling trunk selectors controlled by the operator, and release orrestoring 
means for the said forward or calling trunk 
selectors controlled over the lines con 
nected. 122. In a telephone exchange system, sub 
scribers' lines, trunk circuits for intercon 
necting said lines in number less than the 
number of lines, two-wire trunks associated 
with said trunk circuits, each two-wire 
trunk having a maximum of two conductors 
at one point at least in its length, an oper 
ator's impulse sending device associated with 
said two-wire trunks, automatic switching 
means associated with said two-wire trunks 
and operator's sending device for connect 
ing said sending device by said two-wire 
trunks with any of said trunk circuits, auto matic means for completing a talking con 
nection, and means for thereupon restoring 
said automatic switching means and for ren 
dering it available for effecting the connec 
tion of the operator's sending device with 
another trunk circuit of the group. 123. In a telephone system the combina 
tion with fixed contacts arranged in groups, 
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of a set of cooperating adjustable contacts, 
means under a control exercised from one 
point to advance said adjustable contacts by 
roup and individual selection to individual 
xed contacts, and means under a control 

exercised from another, point to advance 
70 

said adjustable contacts by individual selec 
tion only to individual fixed contacts. 124. In a telephone system the combina 
tion with fixed contacts arranged in groups, 
of a set of cooperating adjustable contacts, 
means under a control exercised from one 
point to advance said adjustable contacts by 
group and individual selection to individ 
ual fixed contacts, means under a control 
exercised from another point to advance 
said adjustable contacts by individual selec 
tion only to individual fixed contacts, and 
means for advancing said adjustable con 
tacts to a normal position. 125. In a telephone system, a switch 
adapted to serve in different capacities, said 
switch having grouped fixed contacts and a 
cooperating, movable contact, means for causing said switch to advance its movable 
contact to a fixed contact by group and in 
dividual selection when serving in one ca 
pacity, and means for causing said switch to 
advance its movable contact to a fixed con 
tact by individual selection only, when serv 
ing in another capacity. d 

phone lines, a plurality of permanentl 
mated switch pairs at the exchange, eac 
pair including a line selector provided with 
active contacts to select the calling line, the 
other switch of each pair being a first se lector, connectors for connecting directly 
with called lines, link-circuits operatively 
associating said connectors with switch pairs, 
multiple terminals for said switch pairs, 
two-wire trunk lines leading to an opera 
tor's position, each two-wire trunk line hav 
ing a maximum of two conductors at one 
point at least in its length, trunk selectors 
therefor having contact wipers to select said 
multiple terminals, means "responsive to ini 
tiation of a call at a station of said line 
serving to control operation of a line selec 
tor and a trunk selector to extend the call 
to and manifest it at said operator's posi 
tion, operator's means for transmitting di 
rective currents over a two-wire trunk line 
in connection with a switch pair to electri 
cally adjust a first selector and a connector 
to effect a connection from the calling line 
to the called line, and means for freein 
said trunk line while leaving the or. 
connection existing. 127. A telephone system including tele 
phone lines, a plurality of permanentl 
mated switch pairs at the exchange, E. 
pair including a line selector provided with 
active contacts to select the calling line, the 
other switch of each pair being a first se 
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126. A telephone system including tele 
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lector, connectors for connecting directly 
with called lines, link-circuits operatively 
associating said connectors with switch pairs, 
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65 tive switches, telephone lines adapted to beo 

multiple terminals for said switch pairs, 
two-wire trunk lines leading to an opera 
tor's position, each two-wire trunk linehav 
ing a maximum of two conductors at one point at least in its length, trunk selectors therefor having contact wipers to select said 
multiple terminals, means responsive to ini 
tiation of a call at a station of said line 
serving to control operation of a line selector 
and a trunk selector to extend the call to 
and manifest it at said operator's position, 
operator's means for transmitting directive 
currents over a two-wire trunk line in con 
nection with a switch pair to electrically ad 
just a first selector and a connector to effect 
a connection from the calling line to the 
called line, and release mechanism associ 
ated with said trunk selector operable to 
free said trunk line from terminals of a 
switch pair while leaving said pair in ad justed position. 

128. A telephone system including tele 
phone lines, a plurality of permanently 
mated switch pairs at the exchange, each 
pair including a line selector provided with 
active contacts to select the calling line, the 
other switch of each pair being a first se 
lector, connectors for connecting directly 
with called lines, link circuits operatively 
associating said connectors with switch pairs, 
multiple terminals for said switch pairs, 
two-wire trunk lines leading to an operator's 
position, each two-wire trunk line having a 
maximum of two conductors at one point at 
least in its length, trunk selectors therefor 
having contact wipers to select said mul 
tiple terminals, means responsive to initia 
tion of a call at a station of said line serv 
ing to control operation of a line selector 
E. a trunk selector to extend the call to 
and manifest it at said operator's position, 
and operator's means for transmitting di 
rective currents over a two-wire trunk line 
in connection with a switch pair to electri 
cally adjust a first selector and a connector 
to effect a connection from the calling line to the called line. 

129. A telephone system including selec 
tive switches, telephone lines adapted to be 
interconnected for conversations by said switches, operator's impulse transmitters for 
adjusting said switches, two-wire trunk lines extending between points adjacent to said 
Switches and points adjacent to said trans 
mitters, each said trunk line having a max 
imum of two conductors at one point at 
least in its length, and automatic means for interchangeably connecting said trunk lines 
and impulse transmitters over said two-wire trunk lines. 

130. A. telephone system including selec 

sity 

interconnected for conversations by said syitches, operators' impulse transmitters for 
adjusting said switches, two-wire trunk lines . extending between points adjacent to said 
switches and points adjacent to said trans 
mitters, each said trunk line having a maxi 
mum of two conductors at one point at least 
in its length, automatic means for inter changeably connecting said trunk lines and 
impulse transmitters over said two-wire 
trunk lines and means automatically con 
trolled at said transmitters for disconnecting 
said two-wire trunk lines and switches. 131. A telephone system including a plu 
rality of telephone lines, selective switches 
capable of uniting said line into a plurality 
of conversational circuits, operators' im 
pulse transmitters less in number than said 
switches for directively adjusting the same, 
two-wire trunk lines for use in conveying 
the impulse from said transmitters to said 
switches, said trunk lines each having a 
maximum of two conductors at one point 
at least in its length, automatic means for 
interconnecting switches and said two-wire 
trunk lines, and circuit connections con 
trolled at said switches for operating said means. 

132. A telephone system including a plu 
rality of selective switches, operators im 
pulse transmitters less in number than said 
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switches for directively adjusting the same, 
two-wire trunk lines for use in conveying 
the impulse from said transmitters to said 
Switches, said trunk lines each having a 
maximum of two conductors at one point 
at least in its length, automatic means for 
interconnecting switches and said two-wire 
trunk lines, circuit connections controlled 
at said switches for operating said means, 
and apparatus controlled at said transmit 
ters for restoring said means to a normal 
condition. - 

133. A telephone system including a plu 
rality of selective switches, operators' im 
pulse transmitters less in number than said 
switches for directively adjusting the same, 
two-wire trunk lines for use in conveying 
the impulse from said transmitters to said 
Switches, said trunk lines each having a 
maximum of two conductors at one point 
at least in its length, automatic means for 
interconnecting switches and said two-wire 
trunk lines, circuit connections controlled 
at Said Switches for operating said means, 
apparatus controlled at said transmitters for 
restoring said means, and signals one for 
each trunk line for display responsive to 
connection of a switch with the correspond ing trunk line. 

134. A telephone system including tele 
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phone lines, directively operable selective . 
switches including first selectors for con 
necting said lines in pairs for conversation, 
perators' impulse transmitters for adjust- 130 
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ing said switches, two-wire trunk lines for 
individual use with said transmitters, each 
said line having a maximum of two conduc 
tors at one point at least in its length, ex 
tending to points adjacent to said selectors, 
a signal for each said trunk line, and auto 
matic means intermediate of said trunklines 
and selectors for interchangeably connecting 
the same. 135. A telephone system includin tele 
phone lines, directively operable selective 
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switches including first selectors for connect 
ing said lines in pairs for conversation, 
operators' impulse transmitters for adjusting 
said switches, two-wire trunk lines for in 
dividual use with said transmitters, each 
said line having a maximum of two conduc 
tors at one point at least in its length, ex 
tending to points adjacent to said selectors, 
a signal for each said trunk line, automatic 
means intermediate of said trunk lines and 
selectors for interchangeably connecting the 
same, and selective apparatus for connect 
ing said selectors with calling lines, the con 
nection of a selector with a calling line be 
ing effective to actuate said automatic means. 136. A telephone system including tele 
phones lines, directively operable selective 
switches including first selectors for connect 
ing said lines in pairs for conversation, operators' impulse transmitters for adjust 
ing said switches, two-wire trunk lines for 
individual use with said transmitters, each 
said line having a maximum of two conduc 
tors at one point at least in its length, ex 
tending to points adjacent to said selectors, 
a signal for each said trunk line, automatic 
means intermediate of said trunk lines and 
selectors for interchangeably connecting the 
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same, selective apparatus for connecting said 
selectors with calling lines, the connection 
of a selector with a calling line being ef 
fective to actuate said automatic means, and 
circuit changers at said transmitters. 137. In a telephone system, a switch 
adapted to serve in different capacities, said 
switch having grouped fixed contacts and a 
cooperating movable contact, means for 
causing said switch to advance its movable 
contact to a fixed contact by group and in 
dividual selection when serving in one ca 
pacity, means for causing said switch to ad 

55 

vance its movable contact to a fixed contact 
by individual selection only when serving 
in another capacity, and means for advanc 
ing said movable contact to a normal posi 
tion. 
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138. In a telephone system, an automatic 
switch serving as a line finder under certain 
conditions and as a connector under other 
conditions comprising fixed and movable 
contacts, and means for advancing the mov 
able contact to a fixed contact by long and 
short steps when said switch is serving as 
a connector and by short steps only when 
said switch is serving as a line finder. 

139. In a telephone system, an automatic 
switch serving as a line finder under certain 
conditions and as a connector under other 
conditions comprising fixed and movable 
contacts, means for advancing the movable 
contact to a fixed contact by long and short 
steps when said switch is serving as a con 
nector and by short steps only when said 
Switch is serving as a line finder, and means 

advance steps. 140. A telephone system including selec 
tive switches in different groups, telephone 
lines adapted to be interconnected for con 
versation by said switches, an operator's im 
pulse transmitter for adjusting said switches, 
manual means for determining the group of 
switches in which said adjustment shall take 
place, and means for freeing said impulse 
transmitter for further use when the 
switches of a particular connection have 
been adjusted. 

141. In a telephone system, the combina 
tion with a calling line, of a plurality of 
line selectors having access to said ine, a 
master switch for controlling the starting 
of said line selectors, other switches con 
nected to said line selectors and operative 
to extend calling line circuits therefrom, and 
means whereby said latter switches control 
said master switch in determining the next 
selector to be operated. 142. In a telephone system the combina 
tion with a calling line, of a plurality of 
line selectors having access to said line, Se 
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for restoring said switch to normal by short 
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lective starting circuits for said line selec 
tors, other switches for extending calling 
line circuits beyond said selectors, and means 
whereby said other switches control said 
starting circuits to determine the next line 
selector to be operated. 

In witness whereof, I hereunto subscribe 
my name this 4th day of March, 1908. 

HARRY G. WEBSTER. 
Witnesses: 

G. E. MuELLER, 
CAROLYN WEBER, 
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